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ALPHABETICAL INDEX.

A.

Active, repairs of, *214.

Adams, Sub-Assist. I. H. Topography, Newburyport, 32;
Florida keys, 65; report of Fla. keys survey, *27, *28.
Alden, Licut, Comg. James, U. §. N. Hydrography, San
Francisco bay, Columbia R., and Wash. Ter. reconnais-
sance, repairs the Aetive, gsearch for “ Sea Bird,” 83, 84;
light-house examinations, £6; report on assisting * Sea
Bird,” *214; on repairs of the Active, *215; Santa Cruz

examination, *219.

Alden’s Reef, Portland.
sketch.

Allston station, 8. C. Astronomical and magnetic obs., 55.

Almy, Lieut. Comg. J. J., U. 8. N. Hydrography, Chesa-
peake bay and seacoast, Sect. III. 43, 49; report on his
New Point shoal and York sp:t, *20; on Chesapeake bay
commerce, *32.

Anacapa island, Cal. Stevens’s report on light-liouse site,
+218, *219.

Appalachicola bay. Light-house examination and Ocilla
survey, 68, 69.

Apparatus for base measurements, 18, *103-*108,

Appendiz, character of, 4.

Archives and library, 91.

Army officers, details of, for C. §., 6; lists of, on C. 8. duty,
*7, *3,

Astronemical observations. Sect. 1. Rageed Mt., 29, 39;
Sect. II. Yard's station, 42: Roslyn and De Rosset sta-
tions, and solar eclipse, 45; Raleigh, Wilmington, N. C.,
50, 51; Allston, S. C., Charleston and Columbia, 55, 56
Key West, Tortugas and Pascagoula, 63; Cedar Keys,
St. Blas and St. Andrew's bay, 67; Davidson’s Western
coast, eclipse, 77, 73,

Atchafalaya bay, *23, *29

Azimuths. Ragged Mt., 30; Yard’s station, 42; Wilming-
ton, N. C., 513 Allston, 55.

B.

Bache, Prof. A. D. Base apparatus, 13; Portland harbor
commission, 20 astronomical obs. Ragged Mt , 29, 30;
Nantucket tidal obe., 29; Charleston harbor commis-
sion, 54; Gulf Stream discussion, 59; reports of Stellwa-
gen's bank, #17, *18; rocks in Boston harbor and Davis’
ledge, *18, *19; York spit and New Point shoal, *20;
Wimble shoals, *20, *21; Turtle harbor, Fla. teef, *23;
Florida reef passage, *24; Garden Key channel choal,
*24; alleged shoal off the Belize, *25; Florida keys sur-
veys, *25; paper on reduction of horizontal angles in tri-
a_ngulation, *63-*70; determination of Atlantic co-tidal
livee, *147-*152; diurnal inequalities, Pacific coast tides,
*152-*155; Gulf Stream temperature distribution, *156—
*1611 reports on Romer beacon, *217; Point Afio Nuevo
and Santa Cruz, +219, *220; Maine light-house examina-
tions, *223, *22¢; do.in'Mass., Conn., and N. Y., *225~
*227; Coffin’s Patches, %228, %229,

Bache, Sub-Assist. R. M. Topography, Sect. 1. 32; near
Charleston, 57, 58; report ou survey of Flerida keys, *26.

Barometer, for heights, Cram on, *95-*103, -

Woodhull’s report on, *216, *217:

Base apparatus, notice of, 13; Hant’s description of, *103-~
*108.

Bases. Prince’s reconnaissance for base of verifieation,
Sect. I. 29; St. Andrew’s, preliminary, 67 ; Dauphine Id.
nionument gone, points recovered, 71: Rio Grande, 73,
74; measurement of Pulgas base, by Cutte, 78; San Jos¢,
verification, 79.

Battery. Mathiot’s self sustaining, description, *193-*201.

Beaufore.  Triangulation, topography, and hydrography,
51-53: tides, 53; Maflitc’s report on changes and capa-
cities of harbor, ¥21—"23.

Bench-marlks, tides, *188, *189.

Benham, Capt. H. W., U. 8. A. Charge of office, 14, 86;
extracts from report of, 86-91,

Berryman, Licut. Comg. 0. H., U. §. N. Cedar keys, hy-
drography, 68; report on its commercial facilities, *33;
report on Tampa and Espiritu Santo bays, "32.

Black Point, Conn., *226.

Blunt, Assist. Edmund. Triangulation, Hudson R. and N.
Y., 43; observations on eclipse, *122.

Boiling-point apparatus, for heights, Cram on, *35-*103.

Bond, Mr. George P., Cambridge. Notice of chronometer
longitude expeditions, 39; his report of their results and
computation, *135-*142.

Bond, Prof. Wm. C., Cambridge.
servations, *120.

Boston harbor. Three rocks in chaunel, 35; report, *I8,
*19,

Bottle papers, *189, *190.

Bottoms, Craven's specimen box for, *191, *192,

Boutrlle, Assist. Chas. . Casco bay triangulation, 31;
astronomical obs., 83; triangulation, Sect. V., 56, 57;
eclipse obs., Seaton’s, *122, *123.

Brazos St. lago, commeree, #30.

C.

Culcasien, La. 'Tidal obs., 73.

Cape Fear. Hydrography, bars and entrance, 52.

Cape Neddick, pubble of, #2214,

Carpenter’s shop, 91.

Caseo bay, trinngulrtion, 31.

Cedar keys. Astronomical and magnetic obs., topography,
hydrography, 67, 63; Berryman and Gerdes on commer-
cial facilives, ¥33, *34.

Charleston harbor, commission, 54; Maffitt’s channel sur-
vey, o8,

Chemiglyph, Mathiot’s report of, experiments, *54—*50.

Chesapeake bay. Hydrography completed, 48, 49; com-
meree of, #*32.

Chromometer, longitude expeditions, notice, 11; Bond’s re-
port, 39, ¥138—%]42,

Clark, Lieut. J. C., U. 8. A. Charge of engraving division,
89; report of its operations, *49-*54.

Coffin's Patches, 67 ; letters on, #228, 229,

Columbia, 8. C. Telegraphielongitude, latitude, and mag-
netic obs., 55,56 ; Guuld’s report, telegraphie, *J28-"131,

Computation of -triangulations, methods of reducing bori-
zontal angles, 10, #63—*95, ;

Computing division. .-Bervices and condition of, 87, 883
Schott’s report of its operations, *40-*43.

Moon culmination ob-



VIIL

Congress map. Tidball's degeription of, #61-%G3.

Constant crrors, Peiree on, #10%

Cooper, Mr. I. 1V., services of, 92.

Cost of C. 8. work eubanced, 5, 23.

Co-tidal lines of Atlantic coast, Prof. Bache on, #147-%152,

Cram, Capt. T. J., U. 5. 4. Notice of his experiwents on
measurement, of heights, 10; synopsis, 39, 42; Cram's
abstract, #95-#103.

Craren, Lieut. Comg. T. A., U. §. N. Light-hcuse exami-
pations, Sect. 1. 42; reports, *223, #*224 : Wimble shoals
hydrograpby, 53 ; report on, *20, ¥21; hydrography, Flor-
ida reef, Coffin’s Patches, Turtle harbor, and Reef pas-
sage, 63, 66 5 Black Warrior despatehes, 65 report, Tur-
tle harbor, #23; channel across reef, *24; Cape Canave-
ral and 8t. Simon’s Gulf Stream sections, 60; Nantucket
gaction, 61.

Craven’s specimen boz, for bottoms, 13; description, #191
#192; sketch.

Criterion, Gould on Peirce’s, for rejecting doubtful obs.,
#131,-*138.

Currents. Scott’s discussions, Nantucket shoals, Muskeget,
N. E. side Martba's Vineyard, and Long Island sound,
currents, tidal, ¥*168~%179; current bottles, Guif Stream,
61, 73, #1889, %190,

Cutts, Assist. Richard D. Eclipse obs.,77; measurement,
Pulgas buse, 78; triangulatior, Western coast, verification
by San José base, 79: colipse obs., *125.

D.

Dauphine island base monument lost, points recovered, 71.

Davidson, Assist. George. Astronomical and magnetic ob-
servations, Western coast, 77; triangulation, Straits of
Rosario, 80; report for 1858,80,81; topegraphy, W. C.,
81; statement of Humboldt bay commerce, ¥35; eclipse
obs., ¥]127; report of wreck, Tomuales bay, #213.

Davis, Commander C. H,, U. 8. N. Three rocks, Boston
harbor, and ledge near Minot's, 16, 35, 36, #18, *19.

Dean, Assistant Geo. . Astronomical and magnetic obs.
Ragged Mt 29, 30; do. and telegraphic, Sect. IV., Ra-
leigh and Wilmington, 50, 51 : meridiau lines at Raleigh
and Wilmington, 50, 51; report, #146.

Declination, table of magoetic, *142-#145,

De Haven, Lient. Comg. E. J., U. S. N.
Sect. 1X., Rio Grande, 74, 75.

Dervelopments, by C. 8., vature of, 6; list, 7; value of, 8, 9;
list to 1854, #J4-*17.

Disburscoments, 92.

Discoveries, place of, in survey, 5; what constitutes one, 6;
list, 73 value of, & O; list of C. 8. to 1854, #14-#]17.

Distribution of charts, report, &e., 91, ¥59-%61; of C. 8.
parties, ligs, #1-%7.

Drawing division. Operations and cendition, 82, 89; Gib-
son’s report of, *44—#48, :

Dry Point, Damariscotta R., #224.

Duwmamnitt, Mr. D, Carrent bottle, #189.

Buwamish bey. Hydrography, 84 ; sketeh.

Hydrography,

Edlipse of sun, May 26, 1854, 11, 43, 45, 51, 77, #122-*127,

Edguartown citizens, letter of thanks, #212.

Eggemoggin Reach, *223 ; sketches.

Electrotyping operations, 90; report of operations and ex-
periments, *54-*57.

Eliott’s Cut, triangulation, 56, 57.

Engineers, Asgistant, U. 8. N., on C. 8., #10.

Pmgraving. Hunt’s report on, bistory in office, methods,
prospects, &c., *201-*212; notice of do., 16 ; of sketches,
H

Engraving division. Operations and condition, 89, 90;
Clark’s report of, #40—%54,

Errata, xn.

Espiritu Samto bay, *33.

ALPHABETICAL INDEX.

Estimates. Inerease of prices requires advanced appropri-
ations, 23; aggregate estimate, 24; by sections, 427
YFlorida reef, 27; Western ceast, 23; publication of re-
cords, 28, E

Evans, Lieut. A. W., U. §. A. 'Triangulation, Casco bay,
31, Allston obs., 55.

F.

Fairfield, Assistant G. A. Tidul obs., Seet. IV., 53, 54;
Morris 1d. and St. Simon’s, 53; Sect. V1. 66 ; Nantucket
and Martha’s Vineyard, 37; report, #35.

Farley, Assistant John. Trizngulation, James river, 46.

Fisher’s island. Race Point, #226; sound fog-bell, Pine
Id., #227. .

Florida. Recornnaissance of E. Fla. coast, 63; triangula-
tion, 64 ; reef estimate,27; hydrography, 62-66 ; channel
over, report, 24 keys, survey of for Land Office, report,
system, markiog, &ec., 64, 65, ¥25-¥28,

Fourchon Pass, *27.

G.

Garden kcy, shoal in channel, 62; report, *24.

Geodetic, computation of horizontal angles, *63—*95.

Gerdes, Assist. F. H. Topography, Hudson R., 43; astro-
nomical obs. Key West, Tortugas, 63; Cedar keys, St.
Blas, St. Andrew’s bay, 67; St. Audrew’s base, 67; re-
counnaissance, coast of La., 69, 70; report, *28-*30; re-
Egrt of wreek of schooner Gerdes, Fourchon Pass, *212,

213,

Gibson, Capt. A. A., U. 8. 4. Charge of drawing division,
83; report of operations on, *44-*48.

Gilbert, Assistant 8. A. Triangulation, Lake Pontchar-
train, 71.

Gordon, Liewt. G. H., U. §. A. Rappahaunock triangula-
tion, 46.

Gould, Dr. B. A., jr., Assistant. Telegraphic longitude
operations, De Rosget, 45; Columbia and Wilmington,
5l), 51, 55, 56 ; on Mathiot’s battery and Peirce’s eriteri-
on, 11, 55, 56 ; telegraphic report, *128-*133; directions
and tables for Peirce’s criterion, *131-*138.

Greenwell, Assist. W. E. Base, triangulation, and topogra-
phy, Rio Grande and Brazos, 73, 74; value of Florida
reef sketeh,74; report on lower Texas coast, *30,31.

Gulf of Mezico. Deep soundings and eurrents, 72, 73.

Gulf Stream. Notice, 12: statement of operations, dis-
cussions, and Tresults, 59-62; Craven's C. Canaveral,
and St. Simons sections, 60; Nantucket do.,61; current
bottles, 61, *189, *190; temperature distribution and
permanence of threads, 59; Prof. Bache on temperature
distribution, *156~*161; as related to figure of bottom,
159; cold wall, *160; charts, *160.

H.

Harrison, Assist. A. M. Western coast topograpky, 82.
report, Pt. Aiic Nuevo and Santa Cruz, #220, *221.

Hassler, Assistant J. J. S." Triangulation, Currituck sound
and coast N, C., 52.

Heights, notice of Cram on measurement of, 10, 31-42.
Cram's abstraci, *95-*103.

Hein, Mr. Sumuel, disbursing agent. Disbursements, 92.

Hilgard, Assistant J. E. ‘Triangulation eomputations, 10.
station signa) tested, 13, 70; astromomical abd magnetic
obs., Yard's station, Pa., 42; latitude obs., Allaton,
zenith telescope anomalies tested, 56; Primary triangu-
lation, Sect. VIIL, Pheenix eapsized, Daupkin Id. base,
computing division, 70, 71 ; charge comp. div,, 87 ; dis-
cussion probable error of Wurdeman’s portable transit,
*121; action of sea-water ou metals and magnetic
peedles, *192,

Holmes’ Hole tides, 37,

Horizontal angles, reduction of, 63-*95.
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Horton’s Point, Long Island sound, *226.

Hudson river triangula‘ion, topography, and hydrography,
43. 44

Humboldt bay. Triangulation, 80; topegraphy, 81; state-
ment of its commerce, *35.

Hunt, Lieut. E. B., U. 8, 4. Descriptionof C. 8. base ap-
paratus, 13, *103~*103: charge of prioting report
sketchies, 91 ; report on engraving in C. S, its history,
methods, varieties, prospects, &¢., 16, *201-*212;: list
of discoveries and developments, *14—*17; ten years’
alphabetical index, and index of sketches, 17, *230-"285.

Hydrography. Sect. 1., Nantucket shoals, Stellwagen’s
bank, &ec., 32-36; around N. Y., 43; Hudson river, 44;
L., Patapsco, Rappahannock, James, Chesapesake, 45,
49; Cape Fear, Beaufort, Sect IV., £2, 53; Maffitt's
channel, Tybee, V., 58; Florida reef, Coffin’s Patches,
Turtle harbor, VL, 65, 66; Cedar Keys, VIL., 68; off
Mississippi delta, Gulf deep soundings, VIII., 71-73.
Rio Grande, West bay, 1X., 74, 75; Western coast re-
connaissance and surveys, 83-85.

I.

Index. Notice of ten years’, 17.
alphabetical, *230-*279. Ten years,
*2B(-*285,

Information furnished, 16. List of, *11, *12.

Instrument shop, 91.

Isle au Haut Thoroughfare, *223.

J.

James river. 'Triangulation, 46; topography, 48; hydro-
graphy, 49.

Jenkins, Lieut. T. A., U. 8. N. On Coffin’s Patches, ¥228.

Johnson, Sub-Asststant W. M. Topography, Pajaro river to
Monterey, 52 report on country between Balinas and
Pajaro rivers, Cal., *31.

Ten years’ conzolidated
of sketches,

K.

Kendall, Prof. E. 0. Moon culmination obs., 43; report
of, *120.

Keys, Florida, survey of, for Land Office, 64, 65; reports,
*25~-228.

L.

Latitude observations, Ragged Mt., 30 ; Yard's station, 42;
Wilmington, N. C., 51; Allston, 55; Columbia, zenith
telescopeanomaly tested, 56; Humboldt bay, 77.

Lawson, Sub-Assistant Jus. S. Triangulation, Humboldt
bay, Rosario straits, 80 ; topography, Tomales bay, 81;
wreck, Tomales bar, *231.

Leveliing, Cram’s abstract on, 10, 39-42, *95-%103; Kne
from Wilmington to Smithville, 54.

Light-house, &c. Surveys executed and ordered, 17, 18;
list of, recommended, *215, *216; lisy of examinations
for, *221, *222 . examinations, Sect. I.42; II. 44; VI
67; Appalachicola, 69; Western const, 85, 86; reports
Alden’s reef, *216, +217; Romer beacon, *217; Anaea-
ps, “218; Point Afio Nuevo, or Santa Cruz, 85, 86,
F2UG-* 220,

Lists. Distribution, C. 8. parties, #1-*7: army officers on
C. 8., *7, #8; navy do., #3-*10; sssistant engineers,
#10; information furnished, *11, *12; W. C. capes, &c.,
surveyed, &e., #12, *13; results of C, 8., 1844 to 1854,
%13, *14; C. 8. developments and discoveries, to 1854,
*14:—**1:7; megoetic declinations, *142-%145; aids to
navigation recommended, *215, #216; light-house, &e.,
examinations, ®221, *222; skethes in repors, 12, #287.

Longfellow, Assist. 4. W. Topography, Portiand, 31.

Lang Island sound. BSchott’s tidal currents disouseion,
#168-#179.

IX

Longitude, Observationy, telegraphic, Roslyn and De Ros-
set, 45; Raleigh and Wilmingten, N, C., 50, 51: Allston,
Columbia, 55, 56; Huwboldt bay, 77 ; Gould’s report of
telegraphic operations, Raleigh and Ceolumbia, 11,
#|128-%#131; chronometer expeditions, Cambridge snd
Liverpool, 11, 39; Bond's report, *138-%142; Peirce’s
longitude investigations, 12; report on long. by moon
eulminations, #108=%120,

Louisiana. Coast reconnaissance, 69, 70, #268-%30.

Lunarephemeris, Peiree on corrections of, #110, #115—¥120.

ML

Maffitt, Licut. Comg. J. N.,U. 8. N. Cape Fear and Beau-
fort hydrography, 52, 53; hydrography, Maffitt's channel
and Tybee, 58; report on changes and capacities of
Beaufort harbor, #121~#123,

Maffitt's channel. Charleston commission, 54; hydrogra-
phy, 58.

Magnetic—observations Ragged Mt., 30; Sect. II., Yard's
station, 42: Raleigh, 50; Wilmington, N. C., 51; All-
ston, 55; Celumbia, 56 ; Huwmboldt bay, 77 ; San Diego,
San Pedro, San Luis Obispo, and Monterey, 78; Trow-
bridge 8 report of observations, *37-%4(; autographic
register mag. obs. Smithsonian grounds, 87; table of
magnetic declinations 9, ¥142-%145; Dean’s reports on
meridian lines, *146.

Martha’s Viuneyard sound. Tides and currents, 36-39; re-
ports on tides, ¥35-#37; Schott’s discussiou of currents,
#166~-%168.

Mathiot, Mr. George. Electrotyping ard chemiglyphic ex-
periments, 16, 90; report, ¥54~#57; his self-sustaining
battery, 16; deseription, *193-*201.

Meade, Licut. Geo. G., U. 8. A. Coffin’s Patches, #228.

Measurement of heights. Cram’s operations, 10; analysis,
39-42; abstract, #95~%103.

Meridian lines, ¥146.

Meteorological obs. Sect. I. 31; Western coast, 84.

Mitchell, Sub-Assist. Henry. Tide obs. and gauge, Nantuck-
et and Martha's Vineyard sounds, 37; description of
sea-coast gange, 13, *36, #37, %190, *191.

Moon culminations, Peirce on longitude by, *108-¥120;
Bond & Kendall’s obs., ¥120.

Muskeget channel. Schott’s current discussion, ¥166—+168.

N.

Nantucket, hydrography near, 32, 33; tides and currents,
shoals and sound, 36~39;: number of vessels passing,
36 ; reports on tides and tide gauges, *35-%37; Schott’s
discussion of eurrents, 8, *161—*166.

Nazigation, list of aide to, recommended, #*215.

Nazy ofiicers on C. 8., details. 6; list, *7-¥10.

New York. Hydrography, 43.

Niantic, *226.

Noddle's island, Castine, *223.

Nooney, Prof. Jas., jr. Eclipse obs., *125-*127.

0.

Ocilla river, Triangulation and topography, 68.
Office. Administration of, 14; orgauization, work, &e.,
86-92.
Officers, army and pavy, on C. 8., 6; lists, *7-*10.
Ord, Capt. E. 0.C., U.§. 4. Western coust triangula-
tion, 81.
P.

Palmer,Li.W.R., U. 8. A. Rappabannoek triangulation, 46.
Parties, C. §. List of distribution, #1-#7.

Pass Fourchon. Reconnaissance, 70.

Patapsco river. Topography, 47; hydrography, 42.

Pay, should be increased, 23.

Pajaro river. Johnson on, ¥31.
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Peires, Prof. Denjumin, Cambridge. Longitude lnvestiga-
tioms, 12; report on longitude by moon culminations,
12, #108-%120; his criterion, 115 Gould’s directions and
tables for using criterion, *{31-"138,

Pendleton, Prof. A. ¢. Discussion of Gulf Stream obser-
vatiuns, distyibution of temperatures, 12, 59, *1566; longi-
tude computations, 92,

Pine istand.  Fuog-hell, *227

Plan of survey operations, 4,

Point Asio Nucvv. Reports, #218-221,

Pontchartrain, lake, triangulation, 71.

Portland. Harbor commission, 295 topography, 31.
Pourtales, Assistant L. F. Tidal computations, 12; change
tidal division, 885 report, #43, #44; eclipse obs. #124,

Prices, advance of, affects work, 23,

Prince, Major H., U. 8. A. Teconnaissances, verification
base, Sect. 1. 29; Ashley to Santee river, H1; E. coast
Fla., 8t. Johns to Jupiter inlet, 63.

Printing. - Report order, 1 of maps, operations, 90, 91;
report, *57-#59,

Probable error, Peirce on, for lunar transit, *111-%112;
‘Wurdeman’s transit, 79, 71; Schoty's discussion, #86~*05.

Project of office work, 80, 87,

Publication of recovds, cstimate, 28: plan of, 17 ; report of
office, #30—#51.

Pulgas base, measurement, 7%

R.

Ragoed Bt.  Astronomical and magnetie obs., 29, 30.

Raleigh. Telegraphic longitude obs., 50; Gould’s report,
#]123-%131. .

Rappakannock. Trianguiation, 46; topography, 47 hydro-
graphy, 48,

Reconnamissance.  Sect. I, Prince’s, for base of verification,

29 ; Prince’s, Ashley to Santee river, 54; Prince'’s, E.
Fla. coast, St. Jobns to Jupiter inlet, 63; Gerdes’ coast
of La., 69, 70, #28-#30.

Records. Estimate for publication, 28.

Results, table of C. 8, 1844 to 1854, #13, *14,

Rio Grande. Base, triapgulation, topography, hydrography,
73~75; Greenwell on, #30,

Rogers, Sub-Assist. A. F. Trianguiation and topography,
San Francisco and Ballenas bays, 81, 82.

Remer, additional beacon, #217.

Rosario straits. Triangnlation, 80 ; topograpby, 81; hy-
drography, 83, 84.

Roy, Lieut. J. P., U. 8. 4. Rappahannock trisngulation,
47,

Russell, Mr. 4. W. Clericel scrvices, 91.

S.

Sabine viver, #29.

Salinas rirer. Johnson on, ¥31.

Sands, Lt. Comgz. B. F., U §. N. Hydrography, deep sound-
ings. Gulf of Mexico, Horn and $hip Id., 71-73; alleged
shoal, search, ¥25.

San Fernondo, Mexican coast, *31.

Santa Cruz. Reports, $219-#22].

Schott, Mr. Charles 4. Charge of computing division, 87 ;
report of operations, #40-%43; paper on adjustment of
horizental angles of triangulation, 10, #70-%86: probable
error discusrion, *86—*U5; current papers, 12: Nantuck-
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ERRATA.
In the annual report of the Coast Survey for 1854.

Page 9, at middle, for Appendix No. 7, read Appeandix No. 43.

Page 30, 11th line from bottom, for declinations, read declinacion.
Page 34, 15th line from bottom, for De Barres, read Des Barres.

Page 35, 19th line from top, for uncertainty, read indefinite.

Page 36, 16th line from top, for Succunesset, read Succonesset.

Page 36, 3d line from bottom, for S8ketch No. 26, read Sketch No. 34.
Page 40, 20th line from bottom, for Barley’s, read Baily's.

Page 43, 14thdine from top, for Versaling, read Vervalins.

Page 49, 3d line from top, for New Point Comfort, read New Port News.
Page 73, 4th line from bottom, for sight, read site.

Page *27, at middle, for Kayo, read Cayo.

See page *138 for errata in Dr. B. A. Gould's reports.

Page *190, title of Appendix No. 53, for Sketeh K, read Sketch No. 57.

Inthe list of geograplical posttions published in the annual report of the Coast Survey for 1851,

b
Page.  Line. For— : Read—
— |
185 | 13 70005 B6.30..eeiiii | 700 05’ 36".59.
252 | 14 ! 8.09miles...... 5. 85 miles.
252 | 15 1350.3,1476.7, 0.84 | 13503.0, 14766.5, 8.39,
! ! {

In the annual report of the Coast Survey for 1852, pagc 34, second line, for N. N.W., read S. S.E. § E.

In the list of geographical positions published in the annual report of the Coast Survey for 1853.

Paga. 1{ Lioe. : Fore— Read—
“ L]
*15 “ 12 Electro magnet telegraph... .. _.......... Electro magnetic telegraph.
b [T T | (Heading of first column)....... : Name of station.
17 i5 {760 49/ 30780 .. .. ... ceeoeol 700 497 5066,
*20 27 157219, 17193.0, 9.77 vvanenoanan : 16771.9, 172477, 9.80.

bt - I 20 1199 32/ 03 o et cemraciemaiaeen | 199¢ 32/ 03",

*20  114thfrom below | 1904.3 metres ... ... _.ilioo..- 1964.3 metres.

*31 40 393 miles.. ... 3.98 miles.

*32 | 5 Beaufort, commandaot’s house .1 Commandant’s house.
*32  14th from below | 35° 05" 38732 . 3920 05 38.32.

"33 | 12 ! B5319.2 FAPAS. . ccaevmoae e eeae e .| 5379.2 yarda.

*34 10 1899 25 157 .. ... .. 1890 237 15/,

*36 16 3.02 miles.........__ 8.02 miles.

*42 13 83551.1 yards 8385.1 yards.

In the projection tables published in the annual report of the Coast Survey for 1853.

I ]

Page. | Column. Line. ; For— : Read—

*101 |.eueeea. | 28th from above.... Sin 4 ¢

L3 (1) I PO Throughout Page... T, ¥-ceceecemeesvovmmmcocaeronnns

113 60/’ | 15th from below... 138547 .......

»113| 60" | 5th from below.... 16 —3.21

*114 10/ | 17th from above...: 9.9 ......._...

L3 ¥ 1: 7 I 5th from above.. . .| 1/ o .e i iiemaeiaaean

*116 20/’ | 5th from above..... 256.1....

*130 7' | Bth from below....] 0.8 . ..ol

*159 |.eueaees 4th from above....| 10......... Ceneeraseminmacsansaseanns [ 1
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The report of the Superintendent of the Coast Survey.

Dzceuper 22, 1854.—Laid upon the table, and ordered to be printed.

Dzcemser 26, 1854.— Resolved, That 10,000 copies of the letter of the Secretary of the Treasury communicating the
report of the Superintendent of the Coast Survey for the year 1854, in addition to the usual number, be printed—five
thousand thereof for the use of the House, aud the remainder for distribution by the Coast Survey office; and that the
same be printed and bound, with the plates, in quarto furm, and that the plates be printed under the direction of the Su-
perintendent of the Coast Survey.
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December 22, 1854,
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ending November 1, 1854, with the accompanying map, prepared at the Coast
Survey Office, in accordance with the provision of the act of Congress approved
March 3, 1853.
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JAMES GUTHRIL,
Secretary of the Treasury.
Hon. Lixy Boyp,
Speaker of the House of Representatives,
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REPORT.

RiceeEp M. SratioN, XEAR CAMDEN, Muixg,
November 22, 1854.

Sie: In conformity with law and the regulations of the Treasury Department,
I have the honor to submit a report of the progress of the Coast Survey under my
superintendence during the past year.

In all the States where the work is not essentially completed, on the coast of
the Atlantic, Gulf of Mexico, and Pacific, it has, as during the two years lust past,
been in progress. .

I propose to give an account of this progress under the following heads; the
same which were used in my report of last year:

1. General statement and remarks.

2. A condensed notice of the progress during the past year, arranged geograph-
ically by sections and localities.

3. The estimated progress for the next fiscal year, with the estimates for securing
that progress.

4. A detailed account of the work done in the field and afloat between Novem-
ber 1, 1853, and the same date in 1854, classed according to sections, correspond-
ing with the programme of divisions of the coast, and arranged according to the
different operations. The work of each officer is there noticed, and the statistics as
reported by him. A brief summary of the work in the several sections precedes
the details.

6. The office-work is next stated in the order of its different parts.

6. The appendix contains lists, reports, and other data referred to in the body
of the report, classified under general heads.

7. Sketches showing the progress of the survey in the several sections, and sub-
sketches where more detail is necessary, lettered from A onward, accompany the
reports; those of the same section bearing the same letter, and the successive
sketches in each section being numbered.

Sketches of important parts of the coast, harbors, channels, shoals, rocks, and
ledges, of sites for light-houses, and diagrams of tides and currents, are given
under the sections to which they belong, and designated by the letter of the section.

Diagrams of the Gulf Stream, general tidal results, and miscellaneous matters,
have a special letter.

8. In addition to the tables of contents of the report and appendix and list of
sketches, is an alphabetical index.

The first condensed statement of the progress of the survey seems necessary to
bring the whole of it under examination in a body. It aims at giving a general
idea of what the year’s operations have accomplished, as introductory to the pro-
posed progress for the next fiscal year, which accompanies the estimates, deter-
mines them, and is, in turn, determined by the appropriations.
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Such a statement as this, though sufficient for purposes of general examination,
necessarily excludes details in regard to places and persons which are nevertheless
essential to the full history of the work. The details follow in which each opera-
tion is treated under the head of the section of the coast to which it belongs, under
the subdivisions relating to the particular operation, and with the name of the offi-
cer executing it attached. It is due to the arduous character of the service that
the labors of each should find a place in the report; and it serves to define and
limit responsibility, so that no one may bear the burden of another. The sections
form so many chapters, as it were, of greater or less size, determined by the extent
of the operations conducted in them.severally, or rather by the notice of them.
The prefatory remarks to each section give, in a general way, what has been ac-
complished during the year. They are more detailed than the very brief statement in
the first part of the report; serve to show what are the prominent points in the suc-
cecding account, as well as to give a connected view of it. The oflice-work rclating
to the scetion is also presented in a brief way in the introductory remarks.

A detailed account of the office-work presents the advantages referred to as be-
longing to that of each section, and showshow, from year to year, the results of the
survey are carried through their different forms until they appearin its publications.

The sketches are of two classes—one showing the progress of each operation by
conventional signs, explained on the face of the sketch ; the other giving some spe-
cial result of practical or scientific interest, as the chart of a harbor, sketch of a
shoal or channel, or a tidal or current diagram. In the second class are brought
out immediately, usually without attempt at finish, some of the more important
results of the surveying year.

The appendix to the report at first contained only a few lists and reports referred
to in the body of the document ; but it has been found desirable to place in it some
of the results of the survey in a preliminary form—reports which are made from
time to time on field operations, or in the office ; discussions of scientific matters
belonging to the survey, of mattersrelating to navigation, and accessories to naviga-
tion and commerce ; tables of theoretical and practical results, and official lists and
communications. These are so classified that the reader can choose or omit the
division in which he does or does not find the subject he wishes to examine. The
large distribution made of the report by Congress thus conveys to those interested
in commerce and navigation, and the applied sciences, some of the immediate results
of the survey.

The chain of triangulation of the Coast Survey now extends, with asingle broken
link of fifteen miles, from Penobscot bay, in Maine, to Bogue sound, in North Caro-
lina.  South of this it crosses Cape Fear entranec, and passes up the river to Wil-
mington; includes Winyah bay and Georgetown harbor, and the coast from the Ash-
ley river to St. Helena sound, Calibogue sound and the Savannah river to the head
of Argyle island and St. John's river entrance; connects the Florida reefs and keys
from Cape Florida to Key Rodrigues, and from the Pine islands to Key West; ex-
tends from Crystal river offing to Cedar Keys, inclusive, on the Western coast of the
Florida peninsula, over Ocilla river entrance; connects Mobile with New Orleans,
and passes from Mobile to the Gulf and across Mississippi sound, and through
Lake Borgne and Lake Pontchartrain, to New Orleans; includes Galveston lower
and upper bays, and east and west bays, and the coast to the head of Matagorda
bay, and covers the entrance of the Rio Bravo del Norte. In some cases the main
triangulation leads, and in others follows, affording first or last the check which
the minor work requires. It rests upon carefully-measured bases, which, when
united, serve as bases of verification. A preliminary triangulation is made when-
ever a specially important locality requires survey out of the regular course, and is
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brought subsequently into the general scheme. TUpon this series of points, deter-
mined by the triangulation, the plane-table surveys rest, furnishing the shore-line
and details of topography, and with these the hydrography is readily and accurately
executed. Tt gives the soundings, pointing out shoals and rocks to be avoided,
and channels to be followed, the set and drift of currents, and the rise and fall of
tides. It would be difficult to find a country which presents a greater variety in
the coast to which different plans of survey should be adapted, or more varied fea-
tures in the oceans which wash it, in all their relations of depth, of current, and of
tide. The land-work finds its most interesting applications among the hills and
mountains of the eastern coast, and on the islands and adjacent main of the Gulf of
Mexico, and the hydrography in that remarkable stream which connects the Gulf of
Mexico with the northern seas, in exploring the shoals and depths of the great gulf
in which it has its source, and the depths and shoals of the north and east whence
return is made for its low. It might at first be supposed that in the beaten tracks
of commerce and navigation, such a survey had merely to map down accurately
and laboriously what was before imperfectly known and cavelessly traced. Dut
even the approaches to our great marts of commerce have not failed to yield actual
discoveries, or developments so near akin to them that it is difficult to draw the
line between them. Gedney’s channel, off New York, has associated the name of
that veteran hydrographer with discovery in the most frequented port of the
Union. Blake’s channel, in the Delaware; Davis’ shoal and Davis' Bank, near
Nantucket; Stellwagen’s Bank, at the entrance of Massachusetts bay ; Almy’s shoal,
off Cape Charles; Jenkins' channel, across Cape Fear shoals; Maffit’s channel, at
Charleston, and Rodgers’ channel, at Key West, have connccted their skill and
patient research with the most thronged routes and customary approaches. The
pilot or navigator follows the middle way without seeking to the right or to the
left, sounding only when necessity requires, his object being to carry his single
vessel into port; the surveyor explores the entire approach, carrying his vessel into
places deemed both safe and unsafe, that he may develop their facilities or discover
their dangers.

During the past year, though we have felt, in common with all who have had lim-
ited means to expend and considerable results to produce, the effect of the increase
of prices of every sort, the survey has, in most of the sections, presented a fair de-
gree of progress—not what under other circumstances it would have done, but as
much as could justly be expected under those whichit has had to encounter. The
estimates which, under a former statement of things, would have carried us forward
at the rate of nearly one-tenth of the remaining work during the year, could not
accomplish as much when labor and supplies of every sort had so much increased
In money value. The consequence of this I have presented to the Treasury De-
partment, and, with the approval of its head, will also point out in a subsequent
part of this report. 1f it were desirable to dwell upon the dark side of the year's
picture, 1 could draw abundantly from the reports of the Atlantic, Gulf, and Pacific
coast, and in part from personal experience, narratives of disappointments from
fogs, winds, and fires, disasters from hurricanes, from fever and from cholera—all
encountered from the necessity of the case, the parties having used all the means
of success which human care and foresight suggested; but it is more pleasant, as
well as profitable, leaving these behind, to show the real, substantial progress which
has been made, and, besides that, to connect with it the names of the persons by
whom it has been achieved. A rapid glance at the list of distribution of parties
(Appendix No. 1) will give a general view of the field-work ; and asimilar one at
the lists which follow it, (Appendix No. 31) of the office-work.
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The names of officers of the army attached to the survey on the st of Septem-
ber, 1854, is given in Appendix No. 2 b4s.  The number was one greater than that
on the same date of the previous year, and includes three officers from the Corps
of Engineers, two from the Topographical Engineers, and nine {rom the line of the
army. Notice has been given of the intention to relieve four of the officers whose
names appear in the list, which will take four of the most experienced from the
work. This rotation, though rapid, is not such as to cripple the efliciency of the
details. Three officers whose names do not appear on the list, have been detailed
and relieved within the year.

During the past year, the efficiency of the hydrography has been considerably
increased by the favorable action of the enlightened head of the Navy Department.
The want ol officers in the naval service has, however, pressed heavily upon us, and
until the act of Congress took cffect relating to the pay of seamen, there was very
great difficulty in filling up the number allowed with even very indifferent men,
and desertions were so frequent as to be a serious drawback upon the parties. The
item of transportation has borne heavily upon our funds, being no longer paid by
the Navy Department, and officers being sometimes ordered for short periods only,
to our parties, from considerable distances. It must be borne in mind that, as we
arc inflexibly limited to special amounts, every item of expense of this sort has to
be paid for in loss of work. I doubt not that the present system, which still bears
the impress of the past, can ultimately be more favorably arranged between the
two departments, both having the same object—the good of the public service. It
will be seen that the number of sea-officers attached to the Coast Survey September
1, 1853, has been reduced from sixty-one to fifty-five; that twenty-four or forty per
cent. of the number in 1853, and forty-four per cent. of the present number, have
thus been changed during the year, making nearly the half of each party to consist
of officers new to the work and to be instructed before they can become efficient.
Besides the fifty-five sca-officers on the first of September, there were ten naval
engineers attached to the Coast Survey steamers. The number on September 1,
1853, was thirteen.

In this introductory part of my report, in presenting some of the principal de-
velopments and discoveries of the year, it is proper to observe that the line which
separates these, though in some cases well marked, in others would be with great
difficulty drawn. The determination of the exact depth upon a shoal, and its pre-
cise length and breadth, might be as important as the discovery of its existence.
The development of the law of the tides at a port where they were unknown before,
especially if' some seeming irregularity, perplexing to the navigator, were explained
by them, is hardly less important. So the determination, in a corrected form, of
the set and drift of the tidal current, from a series of observations, borders on dis-
covery. Again: it is difficult always to establish a discovery as such on a fre-
quented coast, beyond all cavil. Nothing may exist in relation to a’'shoal or chan-
nel in print, but the tradition of pilots and fishermen may assert that one exists in
a locality without knowing its precise position. A vessel touched upon the shoal ;
a fisherman plied his line upon the bank: a vessel under stress of weather passed
through the channel; but the position of the vessel or fisherman’s boat is not known.
There may even be dim indications upon an old chart, by the rude conventional
signs that cover sometimes so much space, that a shoal is supposed to exist, and yet
for all purposes of navigation, in these several cases, the placing of that shoal may
be as valuable as a discovery—indeed, may be considered as such; and in sifting the
evidence it will be difficult to say that it 1s or is not such, so many minute circum-
stances must be weighed. By classing developments and discoveries together, the
attempt to discriminate the nicer shades is avoided, and things of like importance
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are presented with like prominence. When after examination the claim to discovery
is deemed to be established, a name is given to the shoal, rock, or channel, and
usually that of the discoverer. In the case of Stellwagen’s Bank, after finding it
in the regular progress of surveying, and traversing it by lines of soundings, Lieu-
tenant Commanding Stellwagen procceded to inquire if it was known, and sub-
mitted to me the evidence, detailed under the head of hydrography of Section I,
and in Appendix No. 9.

_ The bank was not on the most approved charts, though on a chart of less author-
1ty, one or two soundings, by shifting their places somewhat, might belong to it. A
“‘middle ground” was supposed by the tradition of fishermen to be somewhere at
the entrance, but parties desirous of fishing upon it have failed to findit. A shoal
was inserted in a chart of one year and discarded in that of the next, or its position
and name changed, showing a want of definite knowledge even of its existence.
The best authorities rejected it altogether. As a mark for vessels entering Massa-
chusetts bay, its value is so great that, had its existence been known with certainty,
it would have been duly pointed out in the accredited publications. Finally, it had
no definite name, and 1 have therefore given it that of its discoverer, Lieutenant
Commanding Stellwagen.

The following is a list of the developments and discoveries of the past year. A
similar list, in continuation of one in my last year’s report, including the period from
gle beginning of the work to the end of the present year, is placed in Appendix

No. 8.

1. Determination of the dimensions of Alden’s Rock, near Cape Elizabeth, Maine.

2. A bank (Stellwagen’s Bank,) with ten and a half to fourteen and a half fathoms
of water on it, at the entrance of Massachusetts bay, and serving as an important
mark for approaching Boston and other harbors.

3. A dangerous sunken ledge, (Davis’ ledge,) to the eastward and in the neigh-
borhood of Minot's ledge.

4. Several rocks in the fair channel way, in Boston harbor entrance.

5. The tidal currents of Nantucket shoals and the approaches.

6. The tidal currents of Long Island Sound.

7. The changes in New York harbor, near the city, between 1845 and 1854.

8. The general permanence of the Bodkin channel, and shoals in its vicinity, at
the entrance of the Patapsco river, between 1844 and 1854.

9. A shoal (New Point shoal) in Chesapeake bay, with sixteen feet water on i,
SE. from New Point Comfort light-house, off Mobjack bay.

: 10. A reconnaissance of the Wimble shoals, ncar Nag’s Head, coast of North Car-
olina.

11. The general permanence in depth on the bar of Beaufort, North Carolina,
with the change of position of the channel.

12, The changes in Maffitt’s channel, Charleston harbor, South Carolina, from 1852
to 1854.

13. A barbor of refuge, (Turtle harbor,) to the northward and westward of
Carysfort light-house, Florida reef, with a depth of water of twenty-six feet at the
entrance,

14. A safe rule for crossing the Florida reef near Indian key.

15. Co-tidal lines for the Atlantic coast of the United States.

16. An increase of depth of water on the bar at Pass Fourchon, Louisiana.

17. A shoal at the entrance to the straits of Rosario, Washington Territory, giving
good holding-ground in thirty-three feet.

18. Tides of San Diego, San Francisco, and Astoria.
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No special discussion of the value of the different particulars of the foregoing list
is necessary, but a few remarks may be desirable. While the first, Stellwagen’s
Bank, shows the navigator what to look for, the second shows what he should avoid.
In entering Massachusetts bay, a broad bank, three to five miles wide, with ten and
a half to fourteen and a half fathoms water on it, and deep water on each side, is
an cxcellent mark, especially as it stretches for fifteen miles in length, so that a
moderately accurate knowledge of position would enable the navigator to sound on
it. The precept for entering Boston harbor from the south is to clear Davis’ and
Minot’s ledges, and for this a special range is given. Almy’s shoal is of inter-
est to those navigating the lower part of Chesapeake bay in vessels of considerable
draught. The development in regard to the Patapsco entrance may have an im-
portant bearing upon the improvements undertaken there by the city of Baltimore.
The small decrease of depth at Beaufort, North Carolina, under the very different
positions of the channel, is not only locally important, but is instructive in its con-
trast with other harbors on the same coast, and the cause is deserving of careful
study [or its general bearing. It is attributed, by some, to the protection of Cape
Lookout; by others, to the fact that no considerable rivers empty into Beaufort
harbor, and that it is almost simply an estuary, into and out of which the waters of
the ocean flow. These causes lead to widely different inferences. The changesin
Maffitt’s channel have been actually made the basis of a change of plan in its im-
provement, and too much stress cannot, therefore, be laid upon the value of their
minute and careful determination. This is the channel which has been decided by
the common consent of all professional men who have examined it, to give the best
hope of ready improvement of the entrance to Charleston harbor.

The harbor of refuge inside of the Florida reef, and the rule of entering at In-
dian Key, will do much to assist navigators at that part of the reef; and when the
harbor is marked as proposed, and the signals along the reefl established, great
facilities will exist for using the inside passage, and the present route of navigation
may, and probably will, be much changed. The general discussion of the currents
of Long Island sound will explain, for the first time, some points which have much
perplexed casual observers, and give definite ideas of the general set and drift of
the tidal currents. The rule which gives a safe distance from the Nantucket shoals
in a calm, is a curious instance of a practical precept, coming from what, at first
sight, seems to be a pure speculation. The generalizing of the facts there, as to
the direction of the current compared with that of the shoal, its velocity, with the
distance from the land, and the drawing of lines, along which the current changes at
the same time, must prove very useful to the navigator who will stady it. The
subject is not yet finally developed, and perhaps has not assumed its most simple
form ; but enough has been done to warrant its presentation as a contribution of
marked interest. Thc connection of the tidal current directly with the moon’s
motion, instead of with the tide, is an innovation which may not be approved, and
yet, after consulting hydrographers, the balance for and against that mode of pre-
senting the subject was nearly at an equipoise. It is easy, if the plan does not
prove generally acceptable, to recur to the former. In justice to the merit of the
paper on this subject, I have presented it without change. The tidal discussions
will, as they find their way among nautical men, give precise ideas, instead of the
crudc ones which casual observation has furnished, and will ultimately form the
basis of prediction tables for the principal ports, which will replace the very rough
approximations now in use, and finally bring the predictions as near to the occur-
rence as the nature of the disturbing cause of wind and weather will allow; that is,
will make them accord with precision, on the average. In a scientific point of view,
these generalizations are also of considerable value; a high authority has already
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pronounced this to be the case. The great Atlantic tide-wave, in reaching our
comparatively shoal Atlantic shores, appears to be modified by them so that the
co-tidal lines take their shape.

Of the developments on the Western coast, the most important yet reported seem
to be, the existence of the shoal at the entrance of the strait of San Rosario, two
rocks in San Rosario strait and one in the Canal de Haro, and a five-fathom bank
in the straits of Juan de Fuca.

In regard to the Western coast, we claim to have done much work there in a
short time, and to have adapted it to the special wants and rapid growth of the
country; beginning with a general reconnaissance from San Diego to the Colum-
bia river, following this up with preliminary charts of the Dbays and harhors, and
anchorages, as commerce directed itself towards them, meanwhile revising the
reconnaissance and making it more complete ; substituting preliminary surveys of
the more important harbors for general reconnaissances; filling in the surveys of
minor ports and anchorages, and extending the work northward, while carrying on
the regular operations at and near the central harbor of the coast; and furnishing
topographical surveys of the sites of light-honses, and examinations needed for their
location. A list of the surveys of various grades made in California, Oregon and
Washington Territories, fifty-four in number, is in the Appendix No. 6. The difli-
culties with which the survey, especially in its introduction upon the Western coast,
had to contend, will probably excusec the few omissions with which it may be
charged.

My report of 1851 contained a list of geographical positions determined from
preliminary computations, and that of last year an additional list for two years.
As supplementary to this, will be found in the present report the no less import-
ant list of magnetic declinations or variations. The results obtained in the course
of the survey are collected in Appendix No. 7. The local irregularities are such
as careful examination has shown to result generally from the nature of the phe-
nomena. Considerable pains have been taken in several localities, where there was
a marked deviation from the variation which belonged to the geographical position,
to verify the observations, and in others by examining various adjacent spots to
find some one which would give normal results. The usual errors of observation
with the instrument employed, especially where the azimuths have been determined
by those of the sides of the triangles, arc much less than the local magnetic devia-
tions. The full discussion of these results, as well as of the interesting elements ot
the dip and horizontal intensity, obtained, usually, at the same time as the variation,
is in progress.

At some of the principal magnetic stations, where it has been requested, meri-
dian marks have been placed for the use of surveyors.

The tide tables presented with the report of last year have been improved by
the addition of new observations, and by the progress of the reduction of the old
ones. I give them in their new form in Appendix No. 51. The mean establish-
ments of some of our principal ports on the Atlantic, Gulf of Mexico, and Pacific,
are stated, by which the navigator can determine the time of high water from the
tables of the moon's transit, in the Nautical Almanac. The mean rise and fall of the
tide, and the rise and fall for spring and neap tides, are also given; and the duration
of ebb and flood tide, and of slack water. The establishment or interval between
the time of moon’s transit and the time of high water, varying during the lunar
month, as well as the rise and fall, the values corresponding to different ages of
the moon, are given for some of the principal ports in the list, in a second series of
tables, by which the time of High and low water, and the height, can be more closely
determined than bygthe first approximation. For convenience, the establishment
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at each ageis placed in the table, instead of the change of the quantity, and a table of
heights is furnished, in which the number to be applied to the soundings upon a
chart is denoted, to give the depth at high water, where the soundings upon the
chart are reduced to mean low water, and when reduced to low-water spring tides;
corresponding numbers are given for low water. When the diurnal irregularity
or difference of height and time between the a. m. and p. m. tides is large, as at
Key West and San Francisco, and other ports on the Western coast, tables of cor-
rection for the previous establishment are given. The tidal data for the places on
the Gulf of Mexico where single-day tides prevail, are given as far as the discussion
has advanced. The tides at Aransas Pass and the Brazos St. Iago have been added
to this class by the observations of the past year.

The manner in which the results of observations in the triangulation were to be
reduced, was a subject which early occupied my attention; and to which some of
the best efforts of Mr. Hilgard, chief of the computing division of the Coast Sur-
vey, were directed. It is well known that there are two principal methods of
deducing the value of the angles observed in a triangulation: one by the adjust-
ment of the remaining small and incidental discrepancies in the angular quantities
directly measured; the other by the adjustment of similar discrepancies in the
several directions diverging from a station—the former equating angular spaces, the
latter directions; and both are treated by the method well known to mathematicians
as that of ‘‘least squares.”

The results or conditions are afterwards subject to a second set of conditions,
namely : those resulting from the geometrical relations in the figure of the triangu-
lation with the application of the same method of least squares. The primary
triangulation in Section I has been treated by both these methods, and the parallel
between them carried as far as the stations near Portland; including a sufficient
number of cases to determine the method to be adopted in the entire work. The
details of this investigation are of course quite technical, and will be given in full
in the volume of records and results of the Coast Survey. An abstract of the
labors of Mr. Hilgard and of Mr. Schott, in the computing division, is given in the
Appendix No. 33, in sufficient detail to enable the result to be followed by those
familiar with the methods, who will be gratified to see the scale preponderating in
favor of the adoption of the method of equating directions, to which the nature of the
observations conforms most closcly.

Probably the most claborate series of observations and experiments yet made
on the measurcment of heights by different methods, was that by Captain T. J.
Cram, U. 8. Topographical Engineers, and assistant in the Coast Survey, in 1852
and 1853; including not only the differences of level of the usual Coast Survey
stations, but extending to the height of Mount Washington. The object was to
compare, once for all, the different modes of measuring heights, especially those most
conveniently applicable to our work. These were by the spirit-level, by zenith
distances or reciprocal vertical angles, and by the barometer, to which the boiling
apparatus was added as involving only a moderate addition of labor and giving
useful results. The stations were selected so as to afford different varieties in the
use of the methods, and especially in the one by reciprocal zenith distances, in
which I availed myself, in giving instructions, of the experience of our measure-
ments to indicate the different circumstances which vary the refraction. One im-
portant result expected, was the determination of the co-efficient of vertical refrac-
tion under the different circumstances occurring in our usual observations.

Since closing his operations in the autumn of 1853, Captain Cram has been
engaged in reducing his observations, and has presented reports upon the method
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by levelling, by the barometer, and by the boiling-point, and is now engaged in the
much more laborious reduction and comparison of his results by zenith distances.

The data for difference of longitude betwcen the stations of the Coast Survey
and their connection with European observatories, and especially with Greenwich, to
which our navigating longitudes are referred, have been added from year to year.
Astronomical observations have been multiplied, and the theories upon which their
use depends have been discussed; the telegraphic method which was used first in
the United States for obtaining the difference of longitude between stations has
been steadily followed up, and chronometers have been transported between the
observatories of Cambridge and Liverpool.

In the chronometer plan we began by using the chronometers of the Cunard
steamers which were on this side of the Atlantic, under the charge of Wm. Cranch -
Bond, esq., the director of the Cambridge observatory; and having gone as far in
the approximation as this mode permitted, we next organized special chronometer
expeditions, in which the experience acquired in one was used in arranging the
details of the others. These were under Mr. Bond's immediate direction, with the
full co-operation of Mr. Hartnup, the director of the Liverpool observatory. The
observations during the ten expeditions of 1849, 1850, and 1851, have been reduced
by George P. Bond, esq.; the investigation of the probable errors of the different
determinations forming the basis of his work, and rising from this through the dif-
ferent details to the general resulting longitude. There is found a difference in the
results shown by the voyages from Cambridge to Liverpool, and by the return
voyages, which in the necessary absence of sea-rates leaves an uncertainty, traceable
with some probability, as Mr. Bond has shown, to the different temperatures to
which the chronometers are exposed at sea and on shore, in connection with the
known fact that even those compensated for such changes do, notwithstanding, alter
their rates at temperatures either above or below the point at which this compen-
sation is made perfect. This remains for investigation, but it is a great point
gained to have arrived at the diffcrence of longitude as necarly as given in these
results, say within the nearest second of time. A brief abstract of his work is
given by Mr. Bond, (Appendix No. 42,) and the entire work will be published in
the volume of records and results of the Coast Survey. The intermediate place
which this determination takes between the discrepant longitudes given by the two
Pprincipal astronomical methods, adds to its importance.

The observations for telegraphic difference of longitude have been pushed for-
ward with increasing difficulties in passing southward. The progress made and the
difficulties met with are ably stated in Dr. Gould’s report, in the Appendix'No. 41.
The discussion of these difficulties may call the attention of scientific men to their
removal. Interesting incidental observations on the effect of distant electrical dis-
charges in producing a current in the telegraphic wire are reported. A brief
notice is also given of the observations which had reached us up to the beginning of
November, for telegraphic differences of longitude abroad. Appended to Dr.
Gould's report is a very lucid notice of the remarkable paper of Professor Peirce
on a criterion for the rejection of doubtful observations, with a most valuable set
of tables for the application of the method, placing it within the ready reach of
the observer and computer.

The solar eclipse of May 26, 1854, was-observed as bearing upon the longitude
problem, at the Coast Survey stations at Washington, D. C., and near Petersburg,
Virginia. We were also prepared to observe near the central line of the
annular eclipse at Mount Washington, New Hampshire, and Agamenticus, Maine,
but the weather was unfavorable; this reason also rendered the preparation
at the Wilmington (North Carolina) station of no avail On the Western coast
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several series of observations were made near San Francisco by our parties, and
one at Humboldt. At Monterey the weather was cloudy. Notice of these obser-
vations will be found under the head of the several sections, and the reported
results in Appendix No. 40.  Moon culuminations were also observed at the usual
stations for the survey, and will be found unoticed under the head of astronomical
work in the several sections.

Professor Peirce has continued his investigation in reference to longitudes, and
has thoroughly discussed the subject of moon culminations, and with results for
which mathematicians and astronomers were probably quite unprepared. I give
his learned report of progress in full in Appendix No. 36, as well for the immediate
results as for the light which it sheds upon the important subject of probable errors
in methods and observations.

The observations and discussion necessary to develop the local or general phe-
nomena of the tides of our coast have maintained steady progress. The additional
observations made during the year are stated in the Appendix No. 31, and the
results of the labor of Mr. Pourtales, chief of the tidal division, and of those asso-
ciated with him, are, many of them, recorded in the tables of Appendix No. 51, and
in my discussions, Nos. 45 and 46. Tables for predicting the time of high and low
water at the principal ports, are in preparation from the lists of Appendix No. 51,
and other tables of a less simple character, derived from the observations and from
theories checked by them. The navigator can use thosc now given, with confidence
in the general accuracy of his deductions from them. The sketch of co-tidal lines
(Appendix No. 45, and Sketch No. 26) will enable him to know how the tide table is
to be applied to places not named in the list, and with what changes of time.

Since my last report, the tidal observations on the Western coast, under the di-
rection of Lieutenant W. P. Trowbridge, of the Corps of Engineers, have come in,
and the results from the three permanent self-registering gauges at San Diego, San
Francisco, and Astoria, have been compared. The same large difference of height
between the morning and afternoon high waters or low waters of the same day,
shows itself at each of these places; and the corresponding inequality in time is
also very large. The laws and amount of the inequality known as “diurnal ine-
quality,” are traced in the paper Appendix No. 46. The curves representing the
rise and fall at the three places just named, (Sketch J, No. 49,) show, by the long and
short branches, the phenomena of height in a very striking point of view, and it is
only necessary to suppose a rock just covered by the higher branch of high water,
to sec what would occur when the lower branch should suceced the first. A rock
barc by several feet at the lowest low water, might be a snare to the unwary at the
highest one.

I have already noticed, in some detail, the interesting papers of Charles A. Schott,
esq., of the computing division of the Coast Survey Office, on the tidal currents of
Nantucket shoals and Long Island sound. (Appendix, Nos. 48 and 50.)

That of Muskeget channel (Appendix No. 49) is of the same character, but with
a less field for original or striking deduction. It does not yield much to the others
in utility, showing, in a connccted form, the direction and velocity of the current
in that somewhat intricate channel, which the navigator may expect to meet at
different times of the tide.

My paper on the distribution of termperature in the Gulf Stream (Appendix No.
47) contains the results of carcful comparison of the observations following the path
pointed out by my first deductions, with the intelligent assistance of Professor A.
G. Pendleton. The divisions of the stream are laid down according to the latest
diseussions of the observations; and the curve of temperature with depth, the curve
of equal temperature across the stream at different depths, the curve of tempera-
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ture at the same depth, and the configuration of the bottom of the sea, on certain
sections, are presented from the mature reduction of the observations.

Among the instruments of every-day use in our work, to which much ingenuity
has been applied, is that for bringing up specimens of the bottom of the sea. The
use of Stellwagen's lead is common in all our parties, and the apparatus meets
with general approval. Lieut. Comg. Craven has invented a box for bringing up
deep-sea specimens while running lincs, which is convenient and efficacious. The
description, in Appendix No. 54, is brief, and the principle is there clearly ex-
plained. To the same officer we owe an adaptation of Massey’s lead to very deep
soundings, which is in the highest degree important, and the use of which has
served to bring out in bold relief the imperfection of the ordinary sounding-line
when thus applied. Lieut Comg. Craven has also made an instrument for meas-
uring the sct and drift of submarine currents, which he is engaged in perfecting
by experiment. In this connection I should mention, also, the ingenious syphon
tide-gauge of Lieut. Comg. Stellwagen, a model of which he has successfully
tried, and which he is now authorized to put up on the full scale for a regular
working trial.

The simple and very efficient tide-gauge of Mr. Henry Mitchell for outside sta-
tions in & rough sea-way, has been tested by the cxperience of the summer and
autumn, outside of the island of Nantucket,

Assistant J. . Hilgard has perfected an instrument for signals by reflection of a
beam from the sun, turned by the wind, simple and apparently effective; it will,
in the course of the next season, be more fully tried than has yet been practicable.
A description of it will be found under the head of the primary triangulation in
Section VIIL

A small transit instrument which, with adequate magnifying power, should yet
be portable, has been quite a desideratum. W. Wurdeman, formerly mechanician
in the Coast Survey, has supplied us with such an instrument, which has been used
in the geographical determinations on the Western coast, by Assistant G. Davidson,
with entire success. The discussion of Mr. Davidson's observations has shown
(Appendix No. 39) that the probable error in the correction of the clock time, de-
termined by onc star, is less than one-tenth of a second of time. In many cases
discussed, the instrument was set up and used on the same night.

Among the subjects to which 1 gave counsiderable attention soon after taking
charge of the Coast Survey, was the construction of apparatus for measuring bases,
which should be invariable in length at different temperatures and during changes
of temperature, in which the level of contact should be applied in measuring, and
which should be portable and capable of being used with rapidity. In this I was
assisted by Wm. Wurdeman, esq., the able mechanician of the Coast Survey, to
whom many of the details of construction of the apparatus finally made are due.
This has been used in the measurement of bases at Dauphine island, 1846, at Bodies
island, 1848, and at Edisto island, 1850. Notice of it has been given in my reports;
but the publications in regard to other instruments of the same sort seeming to
indicate that this was not sufficiently known, a description has been prepared by
Lieut. K. B. Hunt, Corps of lngineers, and read before the American Association
for the Advancement of Science. This description has been placed in Appendix
No. 35, and drawings illustrating it are shown in Sketch A, No. 54. The application
of the principles of specific heat and conducting power to determine the relative
masses of the measuring bars, so that they should heat and cool together, was, 1
believe, new in this application when made, and I know that it originated in re-
searches undertaken by me, and in part executed in Philadelphia, many years
since. :
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It is sufficiently understood that the field-work of every party in the Coast Sur-
vey requires a corresponding kind and amount of office-work, and a general brief
statement of that executed by the several field parties is given in connection with
these operations. The results pass, also, to the office of the Coast Survey for re-
computation, discussion, and combination, in a systematic form. The development
of the office has been gradual as the survey has advanced, and a constant effort has
been made to adjust the field and office work to each other, and the duties of the
several divisions of the office among themselves. The office, under Captain H. W.
Benham, of the Corps of Engincers, has maintained its efficiency, as will be shown
by examining the results produced in a subsequent part of this report, and by the
reports of the several divisions contained in the Appendix No. 31. [ have already
referred to the labors of the computing and tidal divisions. The progress of the
drawing division will be seen by refering to the Appendix No. 31, where a list of
the maps, charts, and sketches, seventy-eight in number, executed during the year,
will be found. It will be seen that the drawing keeps close to the field-work,
producing the results first in sketches and preliminary charts, and then in the fin-
ished maps and charts. A description of the Congress map, which will be pre-
sented with this report, will be found in Appendix No. 32. A useful branch of
labor consists in comparative maps, showing the changes of those portions of our
coast which are liable to special alteration, from which the improvement of its har-
bors is best to be studied. The engrawing rcport (Appendix No. 31) will be found
to contain the following lists of all the maps, charts, and sketches heretofore pub-
lished, or in progress of engraving, arranged under three heads: 1st. List of maps
and charts engraved, thirty-eight in number; 2d. List of preliminary charts and
sketches, one hundred and twenty-five in number, the two subdivisions forming
together the matter which has been engraved up to the 1st of November, 1854,
consisting of one hundred and sixty-three maps, charts, and sketches; 3d. List of
maps and charts in progress of engraving, thirty-one in number. To show the
progress during the year, we have, 4th, a list of the plates which were in progress
at the date of the last report, numbering twenty-cight; 5th. A list of plates com-
menced during the year, thirty-six in number, making, with the former, sixty-four;
and, 6th. A list of plates finished during the year, including the progress sketches,
fifty-seven, and omitting them in the enumeration, forty-three in number. Without
counting the progress sketches, there are nineteen plates in hand. One hundred
and cighty maps and charts, preliminary or finished, and sketches, are now in pro-
gress, or have been published. A complete list of them is given in Appendix No.
31, showing that one hundred and forty-nine are engraved, and thirty-one are
engraving.

The maps and sketches which have been drawn, and in part engraved, and which
will be completed for publication with this report, are fifty-eight in number,
The smaller sketches have, as far as practicable, been grouped together to econo-
mize in their printing; hence several subjects are included under one head, in
giving the number of them. The maps and sketches of localities in the several
sections arc marked from A to K, inclusive; those in Section I being designated
as A, those in Section 1T as B, and so on. The sketch showing the progress of the
operations of the survey in the section, is designated as No. 1; and where there
are several maps or sketches in a section, they are numbered consecutively, as A
No. 1, A No. 2, and so on. The miscellaneous diagrams are lettered.
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The following is a list of the sketches, diagrams, and drawings accompanying this
report:

1 to 14. Progress sketches in the several sections, marked from A to K, inclusive.

15.

46

EWin.g
47.

48.
49.

50.”

51.

52.

Reconnaissance of Eggmoggin Reach.
Portland harbor, (preliminary chart.)
York river and Cape Neddick harbors.

. Portsmouth harbor, (preliminary chart.)

Gloucester harbor, (preliminary chart.)

. Stellwagen’s Bank, off Boston harbor.

. Plymouth harbor, (preliminary chart.)

. Monomoy harbor.

. Bass river and approaches, (preliminary chart.)

Chart of Nantucket shoals.

. Currents of Nantucket shoals,
. Muskeget channel.

Tidal currents, Long Island sound.

. Ship and Sand Shoal inlets, Epreliminary chart.

. Seacoast of Virginia, No. 2,

. Reconnaissance of Wimble shoals, North Carolina.

. Beaufort harbor, North Carolina, (preliminary chart.)
. Gulf Stream explorations.

. Gulf Stream diagrams.

. Co-tidal lines of the Atlantic coast.

preliminary chart.

Winyah bay and Cape Roman shoals, (preliminary chart.)
Comparative map of Maffitt’s channel, Charleston harbor, 1852—4.
Turtle harbor, Florida reefs.

. Reconnaissance of Coffin’s Patches, Florida reefs.

. Cedar Keys, (preliminary chart.)

. Reconnaissance of Pass Fourchon, Louisiana.

. Entrance of Rio Grande (preliminary chart.)

. Alden’s reconnaissance from San Francisco to Umquah river,
. Anacapa island and Smith’s island light-house sketches,

. Harbors of Santa Cruz and Point Ano Nuevo.

. Pulgas Base.

Shelter Cove, Mendocino City, and Crescent City harbors, and Port Orford or
harbor.

Iintrance to Umquah river.

Entrance to Columbia river.

.Tidal diagrams of San Diego, San Francisco, and Astoria.

Grenville harbor, Washington Territory.
Reconnaissance of Port Townsend, Admiralty inlet, Washington Territory.
Reconnaissance of Duwamish bay and Seattle harbor, Washington Territory.

63. Preliminary survey of Canal de Haro and Rosario strait, and approaches,
Washington Territory.

54.

55.
56.
57.

Base apparatus.

Craven’s current indicator.

Craven’s specimen box for deep-sea soundings.
Mitchell's tide-gauge.

58. Figures to illustrate Appendix No. 33, on application of least squares to the
results of a triangulation.
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The organization and development of the engraving division of the Coast Survey
Office has been studied carefully at different times, and the experience of many differ-
ent minds has been brought to bear upon the general arrangements and upon the
details.. It has grown up gradually; and though, from want of time to record the suc-
cessive stages of growth, some of the cxperience has been lost, yet enough remains to
make a general view of the division, of interest to those who regard the progress
of map engraving in the country, and especially to those interested in the results
of the Coast Survey. I have therefore requested Lieut. E. B. Hunt, of the Corps
of Engineers, who was recently for a time in charge of the division, to give an ac-
count of it, which is inserted in the Appendix No. 57. It shows how the division
is organized; briefly, how it has attained its present form; the administration of
it; its reference to engraving as a branch of high art, and as a technical art;
and the training school for engravers which the office furnishes.

The steady progress of the electrotyping division, and the many interesting ex-
periments in which Mr. Mathiot is engaged to substitute heliography and electro-
metallurgy for engraving, will be found under the office head in the body of my
report, and in Appendix No. 31.

Some years since, Mr. Mathiot made a valuable contribution to electrical applica-
tions by the invention of a self-sustaining voltaic battery, at once simple in construc-
tion and effective in sustaining a constant action for long periods of time without
requiring the renewal of the materials employed. He has kindly furnished a de-
tailed description of the principles and working of this battery for the Appendix
to the present report, (Appendix No. 56,) thus placing it within reach of the
electrician and telegrapher for scientific or practical uscs.

Sixty-eight calls for information from the archives have been answered, as shown
by the list in the Appendix No. 5.  Of these, twenty-eight were {rom departments
of the government; thirty-seven from individuals or associations; and three from
local authorities. By the regulations of the Treasury Department a special apphi-
cation is necessary to procure this information, and the survey is not to be put to
expense in communicating it. Upon these liberal terms, the archives are rendered
useful to individuals and the public in a great variety of ways, and by very differ-
ent channels. The assistance rendered to compilers of State, county, and local
maps—to hydrographers, geographers, and statisticians, has been very considerable
in amount, and is one of the advantages of the work to the public generally, not
directly connected with commerce or navigation.

When information is obtained which is deemed of sufficient interest to naviga-
tors to require immediate publication, a report is made at once to the Secretary of
the Treasury, and authority asked to give publicity to it. In this way, during the
past year, the following announcements have been made:

Stellwagen’s Bank, in the entrance of Massachusetts bay.
Davig’s ledge, off the Minot’s, Massachusetts bay.
Determination of rocks near the entrance of Boston harbor.
New Point Comfort shoal and York Spit, Chesapeake bay.
Reconnaissance of Wimble shoals, North Carolina.

The longitude of Cape Florida.

Turtle harbor, near Carysfort reef, Florida.

A safe rule for crossing the Florida reef at Indian key.
Three-fathom shoal in Garden Key channel, Tortugas, Florida.

10. Non-existence of a shoal south of the Belize, in latitude 27° N.

The announcements themselves are given in the Appendix Nos. 9 to 18, inclusive.

The Coast Survey is indebted to Commander Davis, U. 8. N, now Superintendent
of the Nautical Almanac, who so much distinguished himself as a chief of one of

X W
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the hydrographic parties, for the determination of the dangerous rocks of Minot’s
ledge, to which his name has been given, and of several important rocks in the
entrance of Boston harbor; and to Gen. Joseph G. Totten, Chief Engineer, for the
communication of the position of the shoal in (Garden Key channel, determined by
Lient. H. G. Wright, of the Corps of Engineers. To the kindness of George W.
Blunt, esq., of New York, who has done so much to advance hydrography in this
country, I am indebted for early information of value, derived from the observa-
tions of ship-masters. -

Several different parts of the volumes of records and results of the Coast Sur-
vey, for which an appropriation was made at the last session of Congress, are in
preparation, and will appear in succession. A general plan of arrangement will be
adopted, which, while it admits the publication of finished work without delay, will
finally form a series of volumes, classed, as far as practicable, according to the rela-
tion of the subjects.

The want of an index to the earlier volumes of the Annual Report of the Sur-
vey has been seriously felt, and I am indebted to Lieut. E. B. Hunt, of the Corps
of Engineers, for supplying that want in the reports of the last ten years—from 1844
to 1853, inclusive—by a general index, which is appended to the present report.
The labor involved in such an index is formidable, and is amply entitled to this
public acknowledgment,

Surveys of sites for light-houses, or examinations in regard to the expediency of
erecting new light-houses, and their location under the laws of 1851, 1852, and
1854, have been made at the requisition of the Light-house Board, under instruc-
tions from the Treasury Department, in the following named places:

Eggemoggin Reach, Maine.

Isle au Haut Thoroughfare, Maine.

Southern island, Maine.

Noddle’s island, Maine.

Dry Point, Maine.

York harbor, Maine.

Westport, Massachusetts.

Pine island, Connecticut.

Niantie, Connecticut.

Black Poini, Connecticut.

Southport Connecticut.

Race Point, New York.

Horton’s Point, New York.

Coffin’s Patches, Florida reef.

Instructions for other examinations have been issued, and will be executed during
‘_th(_e surveying season in the sections to which the localities belong. Most of them,
1t is believed, can be completed in time to present during the session of Congress.
The following examinations are now in progress:

Absecom bar, New Jersey.

Bowers' beach, Delaware.

Mouth of Old Duck creek, Delaware.

Entrance to Vermilion bay, Louisiana.

Mouth of Calcasieu river, Louisiana.

Gallinipper Point, Texas.

Harbor of Santa Barbara, California.

Anacapa, or Santa Cruz island, California.

Harbor of Santa Cruz, California.

Harbor of San Pedro, California.

3
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Point Lobos, (alifornia.

Punta de los Reyes, California.

Umquah, Oregon. .

Cape Shoalwater, Washington Territory.

New Dungeness, Washington Territory.

Blunt's, or Smith’s island, Washington Territory.

The particulars in regard to these examinations will be given under the head of
light-houses, in each of the sections following the hydrography. A table stating
the examinations made, the object of examination, the officer by whom made, and
the result, is given in Appendix No. 68.

The official correspondence on the subject will also generally be found in the
appendix. ,

I proceed next to give a condensed view of the operations of the past surveying
year—November, 1853, to November, 1854—and to follow this up by the proposed
progress and estimates for the next fiscal year—July, 1855, to July, 1856.

Secrion 1. Coast of Maine, New Hampshire, Massachusctts, and Rhode Island.
(Sketches A Nos. 1 and 2.)—Ragged mountain, near Camden, Maine, has been occu-
pied as a primary station, astronomical and magnetic observations being also made
there. The lines of sight reach forward to Mount Desert and Humpback mount-
ain, in Brewster. The reconnaissance has been continued to the eastern boundary.
The triangulation of Casco bay has been extended to Cape Small Point, entrance of
the Kennebec. The topography of Baker's island, part of Cape Small Point, of the
approaches to Portland harbor, of Cape Neddick, and to include Ogunquit harbor,
in Maine, of the vicinity of Newburyport, Massachusetts, from the connection with
the former work south of it, of part of the vicinity of Boston, to determine certain
changes for the State commissioners, and of the approaches to Plymouth harbor,
has been executed. A hydrographic reconnaissance of the eastern part of Egge-
moggin Reach, Maine, has been made; some additional hydrography in and near
Portland harbor, for the city commission, has been executed; the hydrography of
Massachusetts bay has been commenced, including the sounding out of a fourteen-
fathom bank at the entrance; the in-shore work from Nahant to Marblehead has been
completed; a dangerous ledge off Minot’s, and several rocks at the entrance of
Boston harbor, have been determined; the off-shore work from the northward of
Cape Cod to Monomoy has been commenced; deep-sea soundings have been made
from the Nantucket shoals outwards, from southeast round to George’s Bank.
The hydrography of the north side of the Vineyard and Nantucket sounds, and
eastward from the former work, including the sounding out of Horseshoe, Sucpo-
nesset, and [’Homme Dieu shoals, has been completed. A portion of a section
from Nantucket southeastwardly across the Gulf Stream has been run. The tides
of these sounds, and their approaches, have been investigated. The regular tidal
station at Boston has been kept up. -The current observations of the Nantucket
shoals and in Muskeget channel have been worked up. Views have been taken
for the sheets of Salem and Gloucester harbors. The discussion of the results of
the chronometer expeditions between Cambridge and Liverpool has been completed.
Examinations in regard to the necessity for light-houses, and the selection of sites,
have been made, under the law, at Baker's island, Eggemoggin Reach, Isle au Haut
Thoroughfare, Castine, Tenant’s harbor, South island, Damariscotta River entrance,
Wood island, near Cape Small Point, and Kennebunk pier, Maine, and at West-
port, Massachusetts. The computations and reductions of the season’s work have
been kept up. The following maps, charts, and sketches, belonging to this sec-
tion, have been drawn or are in progress: Portland harbor, York harbor and Cape
Neddick, Annisquam and Ipswich harbors, Gloucester harbor, Plymouth harbor,
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Monomoy shoals, Nantucket shoals, Bass River harbor, Muskeget channel, Tlastern
series Nos. 2 and 3, and current chart of Nantucket shoals. The engraving of the
following plates has been completed during the year: Alden’s Rock, Minot's ledge,
Wellfleet harbor, Nantucket shoals, and Sow and Pigs reef, off Cuttyhunk; and the
following are in progress: Portsmouth harbor, Newburyport harber, Salem har-
bor, Boston harbor, Monomoy harbor, Muskeget channel, and Eastern scries, from
Point Judith to Nantucket shoals, three plates.

SectioN II. Coast of Connecticut, New York, New dJersey, Pennsylvania, and
Delaware. ( Sketch B.)—Observations for latitude, azimuth, and magnetic ele-
ments, have been made at Mount Rose station, New Jersey, and at Yard station,
Pennsylvania. The triangulation of the Hudson has been carried from the limits
of last year to Blue Point Hill, Ulster county, New York, and the topography and
hydrography to near Fort Montgomery, and including the wide part of the river
known as the Haverstraw bay. The East and North rivers have been resurveyed
to determine the changes there, and systematic. observations of currents made.
The city shore has been re-determined, to connect with the survey just mentioned.
Tidal observations have been continued at Governor's island with the self-register-
ing gauge. Special current observations have been made at sea off the south shore
of Long Island. Examinations of light-house sites have been madc at Pine island,
Niantic, Black Point, and Southport, Connecticut, and Race Point and Horton's
Point, New York; and others are in progress at Absecom bar, Bowers' beach,
and mouth of Old Duck creek.

Drawings have been made of Long Island sound No. 1, redrawn in part; com-
parative chart of Romer shoals and Flynn's knoll, 1835 to 1854 ; shore-line of part
of Manhattan island ; chart of currents of Long Island sound. The engraving is in
progress, or completed, of Long Island sound No. 1; south side of Long Island,
LNOSiI2 and 3; current chart of Long Island sound, and of Romer shoal and Flynn's
<noll.

Secriox IIL. Coast of Delaware, Maryland, and Virginia. (Sketch C.)—Obser-
vations of the solar eclipse of May 26 were made at the Seaton station, Washing-
ton, and Roslyn station, Petersburg. Telegraphic differences of longitude have
been determined between Petersburg, Virginia, and Wilmington, North Carolina.
The stations of the main triangulation of the Chesapeake, completed last year, have
been generally secured. The secondary triangulation of James river, from Rich-
mond to Harrison’s bar, has been completed, and its extension is in progress. The
topography of the ocean shore, near Drummondtown, has been continued from
Metomkin to Wachapreague inlet; that of the Chesapeake has furnished the
shore-line of York, Pocosin, and Back River entrances; has been carried up James
river from its mouth to Warwick river, on one side, and to Day’s Point on the
other; has included the mouth of Nansemond river, and extended up Elizabeth
river beyond Portsmouth and Norfolk, and along the shore to Turner's creek. The
topography of the immediate shores of the Rappahannock has been carried from
Port Royal to Tappahannock. Verification work has been done on Back river,
Maryland, and Meekin’s neck. The hydrography of Chesapeake bay proper has
been completed, including the sounding of Ilampton roads, and of the Elizabeth
river and harbor of Norfolk. The hydrography of the Rappahannock has been car-
ried to Port Royal, and that of James River entrance has been commenced and
exiended to the limits already stated for the topography. A resurvey has been
made of the Bodkin channel and approaches, at the entrance of the Patapsco river,
to test changes there. The tidal station at Old Point Comfort has been continued,
and temporary stations on the James river have been occupied. Drawings have
been made, or are in progress, of Chesapeake bay, sheets Nos. 1, 2, and 3, first
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series, and Nos. 1 and 2 of second series; of a general chart of the bay; of pre-
liminary charts of the James and Appomattox rivers, and of the Rappahannock river
and seacoast of Virginia No. 2. Sketches have been engraved of the seacoast of
Virginia No. 2, Wachapreague, Machipongo, and Metomkin inlets, Virginia; of Ship
and Sand Shoal inlets; of Cape Charles and the vicinity, and Cherrystone inlet and
Pungoteague creek, Virginia; and maps of the Chesapeake bay No. 1 and No. 2,
and of Patapsco river, re-engraving, are in progress.

Secrion IV. Coast of Virginta and North Carolina. (Sketch D.)—The differ-
ence of longitude of Raleigh, North Carolina, and Columbia, South Carolina, has
been determined, as part of the connection between Washington and New Or-
leans, and the latitude and magnetic elements measured at Raleigh. Wilmington,
North Carolina, has been connected with Petersburg, Virginia, for difference of
longitude from Washington, and its latitude and magnetic elements determined.
The secondary triangulation has been carried north of Currituck sound to within
filteen miles of Cape Henry, and southward over Bogue sound towards New river.
The topography of Cape Fear river has been finished; that of Currituck sound has
made some progress, in connection with the triangulation; and that of Beaufort
harbor has been completed. The hydrography of Beaufort harbor, and its depend-
encies and approaches, has been completed. A reconnaissance of the Wimble
shoals has been exccuted. Tidal observations have been made at Cape Hatteras, at
Cape Lookout, and Beaufort entrance, and at Bald Head, Cape Fear. A line of
levels for connecting the tidal stations has been run from Wilmington to Smithville,
North Carolina. Maps and charts have been finished, or are in progress, of Beau-
fort harbor, Cape Fear river, reconnaissance of Wimble shoals, of the Gulf Stream,
with diagrams of temperatures on different sections; charts of Albemarle sound, one
sheet of a preliminary chart of the same sound, Nos. 1 and 2 of Beaufort harbor, of
Wimble shoals reconnaissance, of Cape Fear entrance and New inlet, (new edition)
of the Gulf Stream explorations and the diagrams, and of co-tidal lines of the
Atlantic coast, have been engraved during the year or are in progress.

SectioN V. Coast of South Carolina and Georgia. (Sketches E Nos. 1 and
2.)—A general reconnaissance has been made from the Santee river to the Ash-
ley. The latitude of Allston station, near Georgetown, South Carolina, approximate
longitude, aud the magnetic elements, have been determined. The telegraphic dif-
ference of longitude between Columbia, South Carolina, and Raleigh, North Caro-
lina, part of the line from Washington to New Orleans, and the latitude and mag-
netic elements at Columbia, have been determined. Astronomical observations at
Charleston were continued during part of the year. The primary triangulation
between the Edisto base and Charleston has made some progress, and the secondary
triangulation connected with it has been executed up the Wando river to Daniell’s
island. The secondary triangulation, east of Charleston, has been extended; that
of Savannah River entrance and Calibogue sound to May river, has been completed.
The topography. of Seabrook and Kiawah island, of the mouths of the Stono and
Kiawah rivers, of Cole’sisland, and part of John's and Folly islands, has been com-
pleted. Maffitt’'s channel has been resurveyed, and the important changes devel-
oped. The hydrography of the entrance to Savannah river has been completed.
The tidal station in Charleston harbor has been kept up, and temporary stations
there and at St. Simon’s established. A ccmparative map of Maffitt’s channel in
1852 and 1854 has been made, and one of Winyah bay and Georgetown harbor,
and of Savannah river, commenced. The preliminary map of Charleston harbor is
nearly completed; North Edisto river, new edition, is engraved.

Secrion VL. Coast, keys, and reefs of Florida. (Sketches F Nos. 1 and 2.)—A re-
connaissance has been carried from the St. John's river to Jupiter inlet, on the east-
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ern coast of the peninsula of Florida, Astronomical observations have heen made
to connect Key West and Mobile for difference of longitude. The secondary tri-
angulation has been extended from East Harbor key to near Loggerhead key, out-
side of the keys, and inside over Card’s and Barnes'sound to Grassy Point, and has
furnished points near Coffin's Patches. The topography has been carried from Old
Rhodes key, westward, to Wednesday Point, and from Boca Chica, north and east,
over several keys, marking them for the Land Office. The hydrography of the reef
has been executed from Pacific reef to near Key Rodriguez, and a reconnaissance
of Coffin’s Patches has been made. Turtle harbor, ncar Carysfort reef, has been
surveyed. A winter exploration of the Gulf Stream has been made across it, on
the St. Simon’s and Cape Canaveral sections. Tides have been observed at St.
Augustine harbor and entrance, at Cape Florida, and at Egmont key, Tampa bay.
Drawings are completed of the reconnaissance of the eastern coast of the Florida
peninsula; of Turtle harbor, Florida reef; and of Coffin’s Patches; and the first
sheet of the chart of Florida reefs has been commenced. The maps of St. John's
River entrance and of Key West harbor have been engraved; a sketch of the recon-
naissance of the western coast of the peninsula of Florida, and tidal diagrams for
Key West harbor, have been engraved during the year.

SecrioN VIL Part of the Coast of Florida. (Sketch G.)—A preliminary base has
been measured at St. Andrew’s bay, and a triangulation laid out. Determinations
of latitude and longitude have been made at Cape San Blas and at St. Andrew’s
bay, and azimuth observations at the latter place. A small triangulation and topo-
graphical survey of Ocilla River entrance has been made. The topography of Cedar
keys and approaches has been completed, and the hydrography has made consid-
erable progress. 'Tidal observations have been taken near St. Mark’s. The recon-
naissance of the middle or main and western entrances of St. George’s sound has
been engraved.

Secriox VIIL Coast of Alabama, Mississippi, and Louisiana. (Sketch H.)—A
reconnaissance has been made for the main triangulation from Lake Borgne to the
Delta of the Mississippi; and from New Orleans to Barataria bay. Also for the trian-
gulation from Atchafalaya to Vermilionbay. A special reconnaissance of Pass Four-
chon entrance to Bayou La Fourche has also been made. The primary triangulation of
Mississippi sound has been resumed. The secondary triangulation from Lake Pont-
chartrain to New Orleans has been completed so far as to connect Mobile and New
Orleans. The in-shore hydrography of the gulf has been completed from the meri-
dian of Round island westward to Chandeleur sound; and of Mississippi sound to
the former work at Cat and Ship islands.  Search has been made for a shoal reported
south of the Belize, and its site has been sounded over. Tidal observations bhave
been taken at Calcasien. Drawings have been executed of the progress sketch of
a chart of deep-sea soundings off the Mississippi, and of Pass Fourchon. The
charts and sketches engraved during the year have been, besides the progress
sketches, Horn Island Pass, (new edition,) Pascagoula River entrance, and Ship
Island shoal, or Isle Derniére.  Mobile bay Nos. 1 and 2 are in progress.

Section IX. Coast of Louisiana and Texas. (Sketch I)—A triangulationgnd topo-
graphical survey of the entrance to the Rio Bravo del Norte, and for four miles up the
river, have been made, and the hydrography of the entrance and approaches executed
for the Boundary Commission. The tidal observations at Galveston and at Bolivar
Point have been completed. The hydrography of Galveston bay, near Red Fish
bar, and of part of East and West bays, has been completed. Tidal observations
have been taken at Aransas Pass, and at the Brazos St. lago, belonging to the gen-
eral series for the Gulf of Mexico. The progress sketch, and a topographical sheet
of the mouth of the Rio Grande, have been drawn. The sketches of Sabine Pass,
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of Galveston Bay entrance, of San Luis Pass, of Aransas Pass, and of the Rio Grande
entrance, have been engraved within the year, or are in progress.

Secrions X axn X1, Coast of Calyfornia, and of Oregon and Washington Territo-
ries. (Sketches J and K, Nos. 1 and 2.)—Observations for latitude and azimuth, and
magnetic elements, have been made at Humboldt bay. Magnetic observations ha e
also been made at San Diego, San Pedro, S8an Luis Obispo, and at Monterey. The
primary triangulation, and secondary connected with it, resting on the Pulgas pre-
liminary base, have been carried northto Ballenas bay, and south to Monterey; and
the tertiary triangulation along the immediate shore has been commenced. A
tertiary triangulation has been carried over Ballenas bay, and to Duxbury reef. The
triangulation for connecting the Santa Barbara islands and main, resting on the Los
Angeles base, has been carried from Las Bolsas to Point Duma, and Santa Catalina
island has been connected with the main. The triangulation of the Gulf of Geor-
gia, and approaches, has made good progress. The topography of San Francisco
bay has been continued and extended to Point San Mateo; and that of the coast
north, to Duxbury reef, has been completed. The topography of Monterey bay has
been completed from the Salinas river, on the south, to north of Afio Nuevo, and a
party is at work towards Point Lobos, San Francisco entrance. The hydrography of
Tomales bay has been executed. That of HHumboldt bay, from Eureka, to include
the entrance, and north to Xel river, has been finished ; that of Lummi and other
islands, in the Gulf of Georgia, executed. The hydrography of San Francisco
entrance, and approaches, has been nearly completed; that of the inner bay has
made some progress. Umquah River entrance has been sounded out. A bank off
the coast of Oregon has been explored. Seattle harbor, and Port Townsend,
Puget’s sound, Washington Territory, have been sounded out. The hydrography
of the Straits of Rosario, and approaches, has been completed, and that of the Gulf
of Georgia continued. Examinations for light-houses have been made at Afio
Nuevo, Anacapa island; and others, for Punta de los Reyes, Point Lobos, harbor of
San Pedro, harbor of Santa Cruz, bay of Monterey, harbor of Santa Barbara,
Umquah, Blunt’s or Smith’s island, New Dungeness, and Cape Shoalwater, are in
progress. Permanent tide-gauges have been established at San Diego, San Fran-
cisco, and Astoria, and temporary ones at San Pedro, San Luis Obispo, Monterey,
Humboldt bay, and Port Orford. Drawings have been completed of Alden’s recon-
naissance, Nos. 2 and 3, of Santa Cruz harbor, of Point Afio Nuevo, of Pulgas base,
of Shelter cove, Mendocino City, Port Orford or Ewing harbor, and Crescent City,
of Umquah river, and of tidal diagrams. The following maps and charts are in
progress: Alden’s reconnaissance No. 2, Santa Cruz Point Afio Nuevo, Shelter
cove, Mendocino City, Port Orford or Ewing harbor, and Crescent City harbor and
anchorages, and of Umquah River entrance. The following have been engraved
during the year: Alden’s reconnaissance San Diego to San Francisco (new edition,)
the Cortez Bank, San Diego Harbor entrance, tidal diagrams for Rincon Point, the
ite of the Pulgas base, the tidal diagrams for San Diego, San Francisco, and

storia.

The observations of the field parties, as they have been turned into the office,
have been computed, and, when approved, passed into the archives. The topo-
graphical maps and hydrographical charts, with the computed results, have fur-
nished the data from which the new maps and sketches referred to have been drawn
and engraved. Some plates have been prepared for the annual report, not coming
under the head of any of the sections. The engraved maps have been electrotyped,
and from these plates impressions taken for publication. The numerous sketches
of progress, and others accompanying the report, are in part from this data.
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While every effort has been made to return the greatest possible number of
results for the means employed, and the partiesin the field, afloat, and in the office,
have each, in turn, felt the pressure of the extraordinary increase of cost of every
article which it was necessary to be supplied with, it has become obvious, especially
during the past year, that the number of parties necessary to secure the desired
progress could not be sent into all the sections, and be kept there sufficiently long,
unless the means were adapted to the enhancement of prices of labor and sup-
plies. Thus, along the coast of the Gulf of Mexico, from thrce to four parties
should be employed in Sections VII, V111, and IX, but the means have only served
to keep between two and three at work in Sections V1II and IX.

While this state of things might possibly not be lasting, I refrained from remark,
determincd to make the best of matters, and to bear the temporary pressure. But
it does not seem temporary, and I have therefore felt bound to present the subject
fairly to the department, to ask your examination of it, and your decision whether
our average progress should be diminished, or whether you would recommend
additional supplies.

In my own judgment, the rate of progress of the survey ought not to be checked,
but it should be brought to a termination within a moderate period. The progress
is steady, and it is obvious that the connection of the parts and the completion of
the whole work within such limited or reasomable time requires merely that the
present plans be steadily pursued. We cannot expect to be the only exception in
the country to the effect of the rise of prices. The enhanced wages of labor, prices
of supplies of every sort, and of equipments used in the survey, necessarily require
an increase of appropriation. Two years ago I adopted, from necessity, the plan
of limiting each surveying party to a particular amount of expenditure, and stop-
ping their work when that amount was expended. This was necessary in order
not to overrun our means, and yet it frequently happened that circumstances would
make it very desirable to prolong the working time. It has been further necessary
within the past year to keep the number of parties carefully downt prevent an
excess of expenditure, since contingencies must be provided for to make the
administration of the work a safe one.

This has been most remarkable in reference to the repairs of our steamers and
other vessels, instances occurring of a great excess in cost of repairs over the esti-
mates made by officers of good judgment, thus crippling other parties of the work
by absorbing the means intended for their purposes.

Congress has so often approved of the present scale of progress, and I am so sure
that it is more economical than a smaller rate, that I could not recommend that
alternative to the department.

The department is aware that the rates of pay fixed by it for the employés of
the survey have fallen behind those paid for similar services generally, and that
when legislation has acted on these rates it has increased them, and thus changed the
relative positions of emolument unfavorably, and that there has even been a disposi-
tion manifested in Congress to increase these rates in certain other cases. It isnot
from this source, however, of compensation to officers of the survey, that our means
have felt the change in money relations, but from the rise of the prices of supplies
of every sort, and of the wages of ordinary labor.

From the prices of the past year, I have estimated that an advance of about
twenty per cent. is necessary in the present appropriation for the Atlantic coast,
and somewhat more than that for the Florida reefs and keys. The appropriation
for the Western coast need mot be increased, and that for the publication of
records and results may beless than the one for last year.
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Having submitted this subject to your decision, and found that, in your judg-
ment, it was proper to make the estimates what was required to meet the usual
rate of progress, I have arranged the plan of work and the estimates to be submitted
to Congress accordingly, with the hope that they may receive favorable considera-
tion.

The desire rather to urge on the work to completion, than to keep it lingering
over a long period of years, has heretofore been fully responded to; and having -
now nearly, or quite, reached half way in its progress, it requires only a reasonable
time at its present rate to push the work entirely through.

The estimates suppose the same aid which is now furnished under the law from
the Navy and War Departments, by the detail of officers for the hydrography and
land work respectively.

The items will run thus:

For continuing the survey of the coast of the Atlantic and Gulf of

Mexico, (including compensation of the Superintendent and assistants,

and excluding pay and emoluments of officers of the army and navy,

and petty officers and men of the navy employed in the work,) per

act of March 3, 1843 - - - - - $250,000
For continuing the survey of the Florida reefs, keys, and coast, (exclu-

ding pay and emoluments of officers of the army and navy, and

petty officers and men of the navy employed in the work,) per act of

March 3, 1849 - - . - . - 40,000,
For continuing the survey of the Western coast of the United States,

per act of September 30, 1850 - - - - 130,000
For publishing the observations made in the progress of the survey of

the coast of the United States, per act of March 3, 1843 - - 15,000

For transportation, fuel, and quarters, and for mileage of officers and
enlisted men of the army serving on the Coast Survey, no longer pro-
vided for by the quartermaster department - - - 10,000
The appropriations for the present fiscal year are—

For the survey of the Atlantic and Gulf coast of the United States,

including the compensation of the Superintendent and assistants - 206,000
For continuing the survey of the Florida reefs and keys - - 30,000
For continuing the survey of the Western coast of the United States - 130,000
For publishing the ohservations made in the progress of the survey of

the coast - - - - - - 20,000
For fuel, quarters, &c., for officers and men of the army serving on the

Coast Survey - - - - - - 10,000

ESTIMATE FOR THE FISCAL YEAR 1855-'56.

General expenses for all the sections, namely : rent; fuel; materials for
drawing ; engraving and printing, and ruling forms; binding; trans-
portation of instruments; maps and charts, and for miscellaneous office
e}:;:penses; and the purchase of new instruments, books, maps, and
charts - - - - - - - -

Secrion 1. Coast of Maine, New Hampshire, Massachusetts, and Rhode
Island.  Fierp-work.—To continue the primary triangulation in
Maine, east of the Penobscot, to Mount Desert, and the astronomical
and magnetic observations connected with it; to complete the recon-
naissance and the selection of a site for the base of verification; to
complete the secondary triangulation of Casco bay, and to extend

$19,000
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it eastward over the entrance of the Aernebec, to continue the topog-
raphy of Casco bay cast of Portland, and that of the coast of Massa-
chusetts from Newburyport eastward; to continue the hydrography of
Casco bay, and to commence that of Penobscot bay; to continue the
hydrography of Massackusetts bay and approaches, and that of Cape
Cod bay, with the off-:shore hydrography of the peninsula, and the
hydrography of Chatham harbor, and to complete that of Nuntucket
sound and approackes; to continue observations of tides and cur-
rents at stations in the section, and to take views requisite for
charts. OrrFicE-work.—To make reductions and computations for the
section ; to complete the drawing of the chart of Portland karbor
and approaches, the harbor charts of Plymouth and Gloucester, and
the charts of the Vineyard and Nantucket sounds; to continue the
engraving of the chart of Portland harbor, and to complete that of
York harbor and Cape Neddick, to engrave sketches of Eggemoggin
reach and of Cape Small Point, Maine, and to continue the engraving
of the coast chart, Eastern series Nos. 1, 2, and 3, coasts of Massa-
chusetts and Rhode Island,—will require - - - - - 541,000
Secriox I Coast of Connecticut, New York, New Jersey, Pennsyl-
vania, and Delaware—To continue the triangulation, topography,
and hydrography of the Hudson; to execute verification work 1n
the section, and to continue observations of tides and currents; to
commence the drawing and engraving of the Hudson river sheets,
and to continue the engraving of the third sheet south side of Long
Zsland, and preliminary sketches for the section,—will require - 8,000
Secrion III.  Coast of Delaware, Maryland, and Virginia. FieLp-
work.—To make the astronomical and magnetic observations requi-
site at stations in the section; to continue the triangulation of the
James and Rappahannock rivers; to continue the topography of
the lower part of Chesapeake bay, of the James and Rappahannock
rivers, and of the outer coast of Maryland and Virginia; to con-
tinue the off-shore hydrography of the section, the hydrography of
Chesapeake bay and approaches, and to continue that of James and
Rappahannock rivers. OFFicE-wORK.—To make the reductions and
computations requisite for the work of the section; to complete the
drawing of sheet No. 2, seacoast of Maryland and Virginia, and
that of the second series south of the Potomac, as far as the field-
work permits, and to continue the drawing of the sheets of the James
and Rappannock rivers; to complete the engraving of sheet No. 1,
and continue Nos. 2 and 3, Chesapeake bay ; and to complete the
engraving of the general chart of the bay and outside as far as the
hydrography is completed,—will require - - - - - 25,000
Sectiox IV.” Coast of Virginia and North Carolina. Frerp-work.—To
make astronomical and magnetic observations at Cape Fear entrance ;
to continue the primary triangulation of Pamplico sound, and com-
plete the approximate connection with the Chesapeake triangulation,
following this with the topography ; to continue the triangulation of
the coast from New river to Cape Fear, and to extend it from Cape
Fear southward; to follow with the topography of Currituck sound
north, of Bogue sound south, and south of Cape Fear; to continue
the hydrography of Wimble shoals and that of the outer coast south
of Hatleras; to c:ntixme tidal observations at Cape Fear, and obser-
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vations of currents in the Gulf Stream. Orrice-work.—To make-the
reductions and computations of the section; to complete drawings of
Beaufort harbor and approaches, and of Cape Fear entrance and river
to above Wilmington ; to make drawings of the preliminary sketches
requisite for the season’s work ; to continue the engraving of sheets
Nos. 1 and 2 of Albemarle sound; to commence sheets Nos. 1 and 2
of Cape Lear entrance and river; and to engrave the preliminary
sketches of the section,—will require - - - - - - §$30,000

SecrioN V. Coast of South Carolina and Georgia. FieLp-wor.—To
continue the primary triangulation, and the secondary connected with
it, eastward between Charleston and Bull's lay, and to make the
necessary astronomical and magnetic observations; to extend the
secondary triangulation south of Zybee entrance, including Ossabaw
and Warsaw sounds; to complete that of St. Mary's entrance and
approaches, and to commence that of Doboy inlet; to extend the
topography east from Charleston harbor and south from Zybee, fol-
lowing the triangulation; to complete that of Romney marshes, and
to commence that of St. Mary’s and Doboy inlet; to continue the
hydrography of the ocean coast between Charleston and Savannah
entrances, and from Georgetown entrance south, to include Roman
shoals ; to complete the hydrography of Tybee entrance, and extend
it southward, and to commence that of St. Helena sound, Beaujfort
entrance and harbor, (S. C.) and Doboy inlet, and to continue that of
St. Mary's entrance and approaches; to continue tidal observations
along the coast of the section, and the exploration of currents in the
Gulf Stream. OrFricE-work.—To complete the drawing of the chart
of Sevannalk river entrance, and to commence that of the general
coast chart sheet south of Charleston; to continue the drawing of
the survey of Romney marshes and St. Mary's harbor, and of the
reconnaissance of Doboy <nlef, and drawings for the preliminary
sketches of the section; to commence the engraving of the large
sheet of Olarleston harbor and approaches; to complete the prelim-
inary chart of Winyah bay and Georgetown harbor, and to continue
that of Zybee entrance and Savannah river,—will require - - 33,000

Secrion VI. Reeffs, keys, and coast of Florida.—(See estimate for appro-
priation for that special object.)

Secriox VII. Coast of Floride. FirLp-work.—To make the necessary
astronomical and magnetic observations, and complete the triangula-
tion of St. Andrew’s and St. Joseph’s bays ; to continue the triangula-
tion of Pensacola karbor, and perhaps commence that of Tampa bay ;
to continue the topography of St. Andrew’s and St. Joseph's bays, and
to commence that of Pensacola harbor; to complete the hydrography
of Crystal river offing, continue that of St. Andrew’s and St. Joseph’s
bays, and commence that of Pensacola harbor, and to continue tidal
observations at stations in the section. OrricE-woRK.—To draw and
engrave the preliminary sketches; to complete the sheet of Cedar
keys, and commence that of the adjacent coast; to make the drawing
of the sheet of Ocilla réver, and commence that of St. Andrew’s bay ;
to continue the engraving of the chart of Cedar Keys harbor and
Crystal river offing, and commence that of St. Andrew’s bay, and to
complete the sheet of Ocilla river,—will require - - . . 35,000
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Secrioxn VIIL Coast of Alabama, Mississippi, and Louisiana. Fierp-
work.—To continue the special reconnaissance of parts of this coast,
and the primary triangulation, and secondary triangulation in connec-
tion with it, outside of the Chandeleur islands, across to the mouths
of the Messissippi; and the secondary triangulation of Calcasieu bay,
and to commence that of Vermilion bay ; to continue the topography
of the shores of Lake Pontchartrain, and of the neck between the
lake and the Mississipp?; to commence the topography of Calcasien
bay ; to tomplete the hydrography of Louisiana sound, and to con-
tinue the off-shorc work of the coast of Alabama, Mississippt, and
Louisiana, to the mouth of the Mississippt; and to continue obser-
vations of tides and currents, and observations for temperature, along
the Gulf coast of the section. OFrrcE-work.—To make the reduc-
tions and computations required for the section; to complete the
drawing of the hydrographic sheet No. 2 of Mississippt sound, and
continue sheet No. 3; to continue one of the sheets of New Orleans
and approaches, and to commence that of Calcasien bay ; to continue
the engraving of the sheet No. 1 of Mississipp? sound, and com-
mence sheet No. 2; and to engrave preliminary sketches for the sec-
tion, and sketches for the general and special reconnaissances,—will
require - - - - - - - - - - - $33,000

Secrioy IX. Coast of Louisiana and Texas. Fieup-work.—To make
particular reconnaissances for the main triangulation; to extend the
main triangulation southward and westward, and to make the astro-
nomical and magnetic observations connected with it; to complete
the secondary triangulation, and topography, of Matagorda and
Lavacea bays ; to complete the hydrography, in-shore and off-shore,
from Galveston, southward and westward, and to continue that of
Matagorda bay. Orrice-work.—To make the requisite computations
and reductions; to complete the drawing of East and West bays, in
connection with the chart of Galveston bay; to continue the draw-
ing of the coast sheet, south of Gaiveston; to engrave the prelimi-
nary sketches required by the work of the section; and continue the
sheet of the Rio G'rande entrance, and that of Galveston and Fast

and West bays,—will require - - - - - - - 26,000
Sections X aND IX. Western coast— California, Oregon, and Washing-

ton. (See estimate for special appropriation, as provided for last year.)

Total, exclusive of Florida reefs and lkeys, and of Western coast - - 250,000

The estimate for the Florida coast, reefs, and keys, and for the West-
ern coast, is intended to accomplish the following results, namely :
Section VI. Reefs, keys, and coast of Florida. Freip-work.—To com-

plete the general reconnaissance of the coast, and continue the trian-

gulation of reefs, &c., outside; and of the keys from Indian key to-
wards Key West, and from Key Largo eastward; that between the
outer keys and main, and of the inner keys; to continue the triangu-
lation of Barnes' sound, and that of Florida bay; to continue the
topography of the keys, from the shores of Key Largo eastward, and
that of the Pine islands, and eastward. OrricE-work.—To make the
reductions and computations required ; to complete the drawing of
sheet No. 1, and commence that of sheet No. 2, of Florida reefs and
keys; to engrave the requisite preliminary charts and sketches; and
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-

that of sheet No. 1 Florida reefs and keys,—will require - $40,000
Sections X axp XI. California, Oregon, and Washington. FIELD-WORK.

To continue the primary triangulation south of Monterey and north

of San Francisco bay, and the secondary triangulation in connection

with it; to continue the secondary triangulation of San Francisco

bay and of its approaches; to continue the triangulation of harbors

as the developments of the survey may require, and of islands in the

Gulf of Georgia, of the Straits of Rosario, and parts of Puget’s sound

and its harbors; to follow the triangulation with the topography of

San Francisco bay ; thence northward to Sir Francis Drake's bay,

and southward to Monterey, and to make the topography correspond-

ing to the triangulation in Washington Territory; to continue the

hydrography of San Francisco bay and its dependencies, that of the

coast to Monterey, of the Bay of Monterey, and of the Gulf of Geor-

gta ( Washinglon Territory) and its approaches; to commence the

hydrography of Puget's sound; to complete some of its most import-

ant harbors, and to complete systematic tidal observations along the

Western coast. Orrrce-work —To make the requisite reductions and

computations; to continue the drawing of rcvised reconnaissance,

with additions of harbors and of the coast, the drawing of San Fran-

cisco entrance, and sheet No. 1 of San Francisco bay, and to com-

mence that of the Gulf of Georgia, the harbor of Seattle, Puget's

sound, the preliminary chart of Umguah, and others; to engrave the

reconnaissance of harbors; to engrave the chart of San Francisco

entrance and commence the preliminary charts of Seattle harbor

( Washington Territory) and the Gulf of Georgia, and to engrave the

preliminary sketches for the sections,—will require- - - - 130,000
To continue the publication of the records and results of the survey,

will require - - - - - - - . . - - 15,000
For transportation, fuel, and quarters, and for mileage of officers and

enlisted men of the army serving on the Coast Survey, no longer

provided for by the Quartermaster's department - - - - 10,000

I proceed next to the detailed account of the operations of the year, distributed
according to geographical sections, and followed by those in the office at Wash-
ington.

continue the engraving of the large scale chart of Key West, and

SECTION L—FROM PASSAMAQUODDY BAY TO POINT JUDITH, INCLUDING THE COAST OF MAINE, NEW
HAMPSHIRE, MASSACHUSETTS, AND RHODE 1SLAND. (Skercm A.)

The progress of this section has been satisfactory. To make up for the late pe-
riod at which means were available for the work, as many parties as could be sup-
plied with means were put at work in August. One primary station (Ragged
mountain, near Camden) has been occupied, and astronomical and geodetic obser-
vations made there. The primary triangulation is still in advance of the second-
ary. The secondary triangulation of Casco bay has been very nearly completed to
Cape Small Point, keeping in its turn in advance of the topography. The topog-
raphy of Portland harbor, Maine, and its approaches, has been continued eastward.
That of Cape Neddick and the vicinity has been completed. That of the vicinity
of Newburyport, Massachusetts, to the junction with the former work there, has
been finished. The topography of the vicinity of Plymouth, Massachusetts, has
been continued. Hydrography, from the Nantucket shoals eastward, on the south
side of Nantucket island, along the coast of Cape Cod, and in-shore and off-shore
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in Massachusetts bay, has been executed. The hydrography of the Vineyard and
Nantucket sounds has been nearly completed, including the soundings out of three
important shoals. Tidal observations at Boston have been continued, and the tides
of Martha's Vineyard and Nantucket sounds, and of the ocean in the vicinity, have
been investigated.

Views have been taken for the charts of Salem and Gloucester harbors,

. The hydrographer in Massachusetts bay has been rewarded for his labors by the

discovery in the entrance of an extensive bank, of which he has given the posi-
tion and defined the limits, with from ten and a half to fourteen and a half fathoms
on it, lying across the entrance, and serving thus as an excellent mark for naviga-
tors entering this important bay. I propose to call this, from the name of its dis-
coverer, Stellwagen’s Bank. .

Maps of Portland, York and Cape Neddick, Annisquam and Ipswich, Glouces-
ter, Plymouth, Monomoy, and Bass River harbors, and of Muskeget channel, and
Eastern series Nos. 2 and 3, have been drawn or are in progress. Finished maps
of Portsmouth, Newburyport, Salem, Boston, and Monomoy harbors, of Muskeget
channel, and Eastern series Nos. 1, 2, and 3, are engraving ; and sketches of Alden’s
rock and of Minot’s ledge have been engraved during the year.

The observations of currents on the Nantucket shoals and in Muskeget channel
have been collected, and systemuatic results deduced. The computations of the
chronometer expeditions between Cambridge and Liverpool have been completed.
Considerable progress has been made in comparing the results of different methods
of measuring heights, the examinations of which have been reported for two years.

By invitation of the city authorities of Portland, I joined a commission, consist-
ing of General Totten, Commander Davis, and myself, to investigate the changes
in the harbor, and to fix definite shore-lines.

Numerous examinations of light-house sites have been made, under the law, in
this section. .

Reconnaissance—DBrevet Major Henry Prince, U. S. A., assistant Coast Survey,
has continued the reconnaissance for the primary triangulation to the bound-
ary, including the examination of two sites for a base of verification, and the
collection of information in regard to other localities, which must be examined
before the selection of a site is finally made. As he is at this time in the field, the
report of his operations will not be made in time to be more specially noticed.

Primary triangulation and astronomical observations.—In the last week of June,
the operations of my party at Wilmington, North Carolina, were closed, and
preparations made to proceed to Section I, as soon as means could be procured.
While the station at Ragged mountain, near Camden, Maine, (see Sketch A, No.
1)) was preparing by Assistant George W. Dean and Mr. Thomas McDonmell, T
took charge, personally, of the arrangements for tidal observations at Nantucket,
Martha's Vineyard, and the south shore of Massachusetts, commencing geodetic
observations at Ragged mountain early in August. This is an astronomical as
well as a geodetic station, and the latitude and azimuth have been observed, as
well as horizontal and vertical angles. The usual magnetic observations have also
been made.

Between the 1st of August and 21st of November, fifteen hundred and fifty-five
observations were made on eleven stations, with the thirty-inch theodolite (C. S.
No. 1) by myself, assisted by Mr. G. W. Dean, and during part of the time by Mr.
Stephen Harris. The longest side of the triangles formed at this point, 1s the
one to Mount Pleasant—eighty-four miles; the shortest to Isle au Haut—twenty-
eight miles. The large number of points visible from this one, and all requiring
heliotropes, made the progress here necessarily slow; and the summer’s drought
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which extended over the country, and the numerous and extensive fires in the
woods, destroyed the transparency of the air near the horizon, rendering the
seeing of even the nearest signals impossible, for several weeks together. The
area of the triangulation estimated in the usual way, covered this year, is 2,200
square miles. Vertical angles were measured on four stations, by forty-three sets
of five repetitions, by Assistant George W. Dean, with an eightinch Gambey
theodolite, (C. 8. No. 57;) and on six stations with the micrometer of the thirty-
inch theodolite.

The azimuth of a mark about three miles distant, and which was connected
carefully with the points of triangulation, was determined by eight sets of obser-
vations on Polaris, at eastern elongation, the average number of observations in
each set being twelve; and by two sets on Lamda, Ursee Minoris, at upper culmi-
nation, twelve in each set. The occasion was taken to cxamine again the details
of the different parts of the observations, by obtaining their probable errors. The
observations were made generally by myself, assisted by Mr. Stephen Harris, and
occasionally by Mr. Dean.

The latitude was determined by Assistant George W. Dean, by two hundred and
twenty-eight observations on forty-eight pairs of stars, with a zenith telescope by
William Wurdemann, (C. S. No. 5,) and by Mr. Stephen Harris by one hundred
and thirty-eight observations on the same pairs. The object was to throw new
light upon the personal equation found last year in using the zenith telescope, and
care was taken that the stars employed should be the same, and that they should be
observed in precisely the same way. The number of observations on each pair
was, when practicable, not less than five, which had been found to give a probable
error of observation of but about 0.25" in the determination of the latitude. Of
the pairs, twenty-two were from the Greenwich Twelve Year, and twenty-six from
the Dritish Association Catalogue. A very careful series of determinations for the
value of the micrometer screw and level were made.

The time was determined by one hundred and forty observations on high and
low stars, by Mr. Dean and Mr. Harris, with transit No. 8, C. 8., by Troughton and
Simms.

Magnetic observations—As it was expected, from the geological structure of
Ragged mountain, that considerable local magnetic attraction might exist, Mr. Dean
made observations at various points to test this.

The magnetic declination was determined by observations on four days. For
horizontal intensity, and moment of inertia, two sets of experiments were made
upon two days. The dip was observed at two points; one N. N. E. about one
hundred yards, and the other W. N. W, two hundred yards from the geodetic
station. Two sets were observed at each locality on two days, and the results
show the small difference of three minutes of arc, the inclination at the northern
point being the least.

The magnetic declinations at Light House island, and Northeast Point near the
eastern entrance to Camden harbor, was determined at each station from twenty
repetitions with a five-inch magnetic theodolite, (Jones, C. 8. No. 1.) At these
two points the declination differed 37"

Observations for declination, intensity, and dip, were also made near the southern
entrance to the harbor. These consisted of two hundred and seventy-three obser-
vations, at intervals of fifteen minutes each, between 7 a. m. and 4§ p. m. on seven
days. For horizontal intensity and moment of inertia, three sets were observed on
three days, and two sets for dip of needle on two days.

Mr. Dean was assisted in the magnetic observations by Messrs. S, Harris and R.
J. Breckenridge, jr.
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Meteorological observations.—A meteorological journal was kept by Mr. James
Searles, in which two hundred and eighty-six readings of mountain barometer No.
619 (Green, New York,) and two hundred and eighty-six readings of aneroid No.
8580 (Dent,) in counection with one hundred and sixty observations of the wet,
and two hundred and eighty-six of the dry bulb thermometers, were recorded.

All the geodetic, astronomical, and magnetic original records have been made in
duplicate, and the reduction of latitude and azimuth observations completed in the
field. The latitude and magnetic records of observations made by Assistant G. W,
Dean at Columbia, South Carolina, and Wilmington, North Carolina, between Ieb-
ruary and July, have been duplicated, and good progress made in the reductions
of the observations.

Secondary triangulation.—The secondary triangulation of Casco bay, (see Sketch
A, No. 2,) was continued from the approaches to Portland, castward to Cape
Small Point, by Assistant C. O. Boutelle, aided by Lieutenant A. W. Evans, U. 8. A,
All the stations, except Cape Small Point, intended to be occupied, were fin-
ished between the 1st of August and 3d of November, when it was necessary to
make arrangements for resuming work in Section V. The weather was very
unfavorable for work, the sea being so rough as frequently to render landing on the
islands impossible, and the atmosphere being hazy and filled with smoke. The
secondary triangulation will, notwithstanding, kcep much in advance of the topog-
raphy. The statistics of the work executed are thus referred to by Mr. Boutelle:

“Up to the present time (November 3)) there have been twenty-four stations
occupied, at which seven hundred and fifty-three (753) angles nupon six hundred
and sixty-eight (668) objects have been measured by 6,424 observations. Vertical
angles have been observed at ten stations, where eighty-four (84) angles upon
eighty-four (84) objects by six hundred and one (601) observations have been
made.

“Points are determined in Yarmouth, Freeport, and Brunswick, for the survey
of those towns and their neighboring harbors.

““The positions of twenty points have been determined, computed, and furnished
to Assistant Gilbert, for the topographical survey of Cape Small Point.

“Seventy-six signals of 1st, 2d, and 3d orders have been put up and observed
upon, and many houses and other prominent objects, natural and artificial, have
been determined for the use of the topographical and hydrographic parties.”

Mr. F. P. Webber rendered acceptable service as aid to this party, and in com-
puting part of the work of the previous season in Section IV ; and Mr. C. A. Paud-
paschaud as computer, temporarily employed on the astronomical work of the same
section. The party had the use of the Coast Survey schooner Guthrie in their
operations,

Topography.—The topography at Portland harbor, (see Sketch A, No. 2,) and
the approaches to the northward and eastward, has been continued by Assistant A.
W. Longfellow, who reports the following work done between July 1 and November
1: Number of miles of shoreline surveyed, sixty-one; of roads, thirty-one; and
area, sixteen square miles. * The topography has the intricacy and great amount
of artificial detail which characterizes the neighborhood of all considerable towns
in New England.” Tracings of this work have been furnished to the office and
sounding party.

The topography of the vicinity of York harbor and Cape Neddick was continuned
eastward by Sub-Assistant A. S."Wadsworth, during the period of the summer when
his services could be applied to this, after closing work in Section IV, and has
been carried as far as to include Ogunquit harbor, in the town of Wells. The sheet
contains an area of five square miles and twelve miles of shore-line. The ground is
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extremely rough and broken, and a large portion of it is covered with thick woods.
Mr. Wadsworth is now under instructions to return to Section IV.

Assistant II. L. Whiting commenced, in August, the topography of the vicinity
of Newburyport from the points at which he had left it last year, and continued in
this vicinity until his services were requested by the commissioners of the State of
Massachusetts to determine the changes, natural and artificial, since his previous
survey of the vicinity of Boston harbor, when he was relieved by Sub-Assistant L
H. Adams.

Mr. Whiting’s office-work consisted in the preparation for office use of the fol-
lowing topographical sheets, viz:
Cuttyhunk - - -

I

Gay Head and No Man’s Land -
Essex, Cape Aun, (part of sheet)
Ipswich, Cape Ann - - -

The details on these maps are minute.

He is now under instructions to proceed to Section I1L

Sub-Assistant I. Hull Adams continued the work above referred to, ncar New-
buryport, to the close of the season. The topography there executed includes an
area of about eight square miles and a shore-line of about eleven. The country is
in part unduolating and cultivated in farms, and in part salt marsh intersected by
creeks and with oak hammocks. This work connects with that of a former season
by Assistant A. W. Longfellow.

Mr. Adams is preparing for duty in Section VI, Florida reefs and keys.

Sub-Assistant R. M. Bache, on returning from Section V, was instructed to con-
tinue the topographical work near Plymouth harbor, commenced last season by
Assistant S. A. Gilbert. The party began the survey on the 28th of August, and
discontinued operations on the 15th of October. The work of the season includes
Kingston and a portion of Duxbury, comprising an area of about six square miles.
Fifteen miles of shoreline and twenty-four miles of roads were surveyed. The
survey between these points is now complete, with the exception of the low-water
line, which in some places lies far beyond the line of high water.

Hydrography.—The ¢n-shore work of the party of Lieut. Comg. H. S. Stellwagen,
U. 8. N., assistant in the Coast Survey, in the steamer Bibb, has consisted of sound-
ings on the south side of Nantucket (see Sketch A, No. 2) to connect the hydrog-
raphy of the Nantucket shoals with that of Muskeget channel and Martha's Vine-
yard; and in Massachusetts bay, from Nabant to Marblehead, supplementary to the
m-shore soundings there in former years. The off-shore work has been carried from
the Nantucket shoals southward and eastward, eastward and northward, and east-
ward, extending in that direction to George’s Bank, along the shore of Cape Cod,
and in Massachusetts bay.

The lines of deep-sea soundings off Nantucket shoals were first run, as shown on
the sketch. The Nantucket Shoal light-boat was of the greatest service in the
operation. Next, the stations were put upon the south side of Nantucket island,
and the in-shore work completed. During this time frequent gales and dense fogs
interrupted the soundings. Next, the line along Cape Cod was run, and then the
in and off shore work in Massachusetts bay. The off-shore lines were the following:
From Cape Cod to Minot's Ledge light-boat; from near Nahant, east twenty-one
miles, sounding to the depth of sixty-one fathoms, and returning on a line nearly
parallel with the former to Boston light; from Cape Ann (Eastern Point light) to
Cape Cod (Race Point light;) from Cape Cod to Mamomet Point, thence to Gurnett
lights, Plymouth ; from Scituate, twenty-seven miles off shore, returning on nearly
a parallel to Point Alderton.
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During the progress of this work, Lieut. Comg. Stellwagen discovered the exten-
sive bank before referred to, and subsequently ran six lines across its breadth and
two in the direction of its length, so as to define its limits and the character of the
bottom with considerable accuracy.

This bank lies chiefly outside of a line drawn from Race Point light, Cape Cod,
to Thatcher’s Island light, Cape Ann. Its greatest length is seventeen and a half
nautical miles, in the direction nearly N. by W. and 8. by E. by compass. Its greatest
breadth is five miles, its least two and a half, and the mean breadth about three miles.
Six lines of soundings have been run across it in different parts, and two in the direc-
tion of its length. The latitude of the north end of the bank, in twenty fathoms water,
1s necarly that of Nahant and of the south end, five minutes south of Scituate light.
The least water on the bank is ten fathoms and a half at six and a half nautical miles
N. 30%° W. (true) from Race Point light. Near this spot, and separated by deeper
water from it, are two spots of thirteen fathoms, N. 17° W. (true) from Race Point,
distant nine miles, and N. 12° W., distant eleven miles, from Race Point light;
next fourteen fathoms N. 174° W., (true,) distant thirteen miles and a half, and
9° W., distant fourteen miles and a half, from Race Point light; finally, fourteen
fathoms and a half N. 23° W, distant twenty miles from Race Point. Considered as a
twenty-fathom bank, it is continuous, one end being five miles from Race Point light,
and the other fifteen miles from Cape Ann (Thatcher’s Island) light. In general,
it shoals less rapidly outside than in, being quite steep on the inside, except at the
southwest extremity. At the south end, towards Race Point, it falls off very
rapidly. The northern end of the bank has rocky bottom, with, however, a slight
covering of fine black sand. The middle and southern parts are coarse white and
yellow sand, with some pebbles. The bottom inside of the bank, in deep water—
and this is quite an important observation—is generally a green unctuous mud, or

ooze. :
In reporting his examination of this bank, Lieut. Comg. Stellwagen observes:

“T have to announce to you the completion of the examination of a bank lying
just outside of Massachusetts bay, and in the direct line of the approaches to Bos-
ton from east and southeast directions.

“I consider the promulgation of this discovery a very essential thing to naviga-
tors, and that the knowledge of it will highly benefit commanders of vessels and the
great commercial interest of the city of Boston, as an invaluable aid to vessels
bound in during thick weather by day or night. By it they can not only ascertain
their distance to the eastward of the coast, but, by attention to the lead after pass-
ing inside, a good idea of the latitude may also be obtained. Thus three or four
miles to westward of the northern half of the shoal the water deepens generally to
fifty fathoms, while at the same distance inside of the southern half the greatest
depth of soundings diminishes gradually from forty-five fathoms in latitude 42° 15’
N. to thirty-five fathoms, all the way across to the main land.

“The soundings on the northern end of the bank indicate rocky bottom, though
the ‘Stellwagen cup’ brought up small pieces of stone and fine black sand (disin-
tegrated rock) in small quantities. The middle and southern parts seemed to be
coarse white and yellow sand, and occasionally pebbles, of which the sounding ap-
paratus brought up full specimens. The bottom in the deep water inside is gen-
erally a green unctuous mud, or ooze. The bank forms gradually from the east,
but rises very abruptly and steep on its western edge.”

The results thus obtained were immediately plotted and sent to me for examina-
tion, together with the information which could be collected in Boston on the
subject of the existence of such a bank.

Two views may b59 taken of this shoal formation, in one of which it may be con-
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sidered as a series of shoals separated by deeper water than that on the crest of
the shoal, or as a continuous bank with several crests. In the first view, the ten-
and-a-half fathom spot nearest to Race Point, the two thirteen-fathom spots, the two
fourteen-fathom spots, and the fourteen-and-a-half-fathom spot nearest to Cape Ann,
are shoals with deeper water, viz: fifteen to eighteen fathoms between them. In
the second, this is a continuous bank with twenty fathoms, with four principal sum-
mits as far as the present season’s examination has shown.

On the carefully-studied chart of Massachusetts bay, by Messrs. E. & G. W.
Blunt, with soundings expressly made for it, this bank is not indicated ; and this is
the most recent and best authority.

The chart of Messrs. Imray & Son, of London, published in 1849, shows, upon
the line from Race Point light to Cape Ann, no sounding less than twenty-nine
fathoms until near Cape Ann. There is twelve fathoms marked due north from Race
Point three and a hall nautical miles, where Lieut. Comg. Stellwagen has deep
water. Due north from Race Point thirteen nautical miles, there is marked a small
shoal spot, extending seven miles east and west and two miles north and south, with
eleven, thirteen, and fifteen fathoms marked on it and named *Barron Bank.” Ina
subsequent edition of the samec chart (1853) this name does not appear, but the
soundings, eleven, twelve, and fifteen fathoms, are placed between a line north from
Race Point and a line from the same point to Cape Ann, and eleven miles from Race
Point. The hydrographer obviously had authority for eleven fathoms in this vi-
cinity, but not such as would authorize him to fix it permanently on the chart or
to call it Barron Bank; otherwise he would have retained the mark and name. Im-
ray’s chart of 1853 shows several other important alterations from that of 1849, giv-
ing the former the indeterminate nature of the hydrography of this great bay. On
the line from Race Point light, Cape Cod, to Thatcher’s Island light, Cape Ann, a
sounding of fifteen fathoms is marked two miles from Race Point, twelve fathoms
at seven miles, and fourteen fathoms at twenty-three miles and a half.

Lambert's chart, published in Salem, 1822, from which the new edition published
in 1853 was taken, has a shoal rudely marked out, on a line from Race Point, Cape
Cod, to Thatcher’s Island light, Cape Ann, with fourteen fathoms as the least water
on it, twenty-one nautical miles from Race Point. The shoal is made to extend
within the forty-fathom mark, seven miles and a half northwest and southeast, by
five miles and a half. On each side of the fourteen fathoms are twenty fathoms,
distant four miles. This is marked * Middle Bank.” There is no other sounding
of less than thirty-five fathoms on this line. A twelve-fathom spot is marked on a
survey of part of Massachusetts bay, made by J. F. W. De Barres in 1781, eight
miles from Race Point, in the direction of Cape Ann; and this is probably the
authority for the sounding marked on Imray’s chart of 1853. The erroneous
character of these determinations generally will appear from Sketch A No. 7, of
Stellwagen’s Bank. The fourteen-fathom sounding is a near approach to fourteen
and a half at the north end of the bank.

Beforehand, we should doubtless have rejected these results, as Mr. Blunt has
done, as vague and untrustworthy. Now that we have Lieut. Comg. Stellwagen’s
survey, we may say that the fourteen fathoms on Lambert’'s chart is actually near
the spot assigned, though the rest of the determinations on the important line
which has served as our line of reference are generally erroneous, and this appears
to have been the authority for Imray’s fourteen fathoms, nearly in the same place.
That there was any connexion between the twelve-fathom sounding, the expunged
¢ Barron Bank,” and Lambert’s ** Middle Bank,” does not appear to have occurred
to any hydrographer.
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That the sounding-line was not dropped on Stellwagen’s Bank before he dis-
covered it in 1854, cannot, I think, be affirmed. If we knew who had made the
observations, I should incline to preserve their names in connection with the south-
west and northwest spots respectively, though this might require consideration.
But ¢ Barron Bank,” as such, has no existence, and was rightly expunged, and
““Middle Bank,” as such, has none; and all were, for vagueness, properly excluded
from the chart.

A great bank, stretching across the entrance to Massachusetts bay, five miles
from Race Point, to fifteen miles from Cape Ann, was unknown to the charts. DBut
if we admit, which we cannot, that the ten-and-a-half-fathom spot and the fourteen
and a half are two shoals previously known, then Lieut. Stellwagen has discovered
two new ones between them; or if we substitute his accurate determinations for
vague surmisc, and assume that the ten and a half and fourteen and a balf fathom
spots were known, which we ought not to do, then Stellwagen’s Bank stretches
from nine miles to fourteen and a half miles from Race Point, and we sunder the
continuity which he has found to exist.

The information of some of the most experienced pilots of Boston has been
called out, and diligent inguiry has been made among underwriters. There was
certainly an idea of a middle ground, but quite vague, and uncertainty as to depth
and position. As a great mark in a fog, no such middle ground was known.

The position, general dimensions, and depths, arc now laid down, the character of
the bottom is shown, and the degree of shoaling of the bank determined. It was an
original discovery, well worked out under many disadvantages. Vague rumor of
its existence should not, and will not, deprive its zealous, persevering explorer of
the title to place his name upon this capital sca-mark.

The statistics of the season’s work are given in the annexed table.

Miles. Boundings. Angles. { Fathoms.
1
i
INSHORE. i
1. South sid6 of NANtHCKEt eeeens seenen seenen annsonsnnnsmmnnees 354 4,034 326 @ 1—22
2. Nahant to Marblehead. . ccca coauocmns i caaniieeeeciccncan. 91 1,006 115 i
DEEP-SEA SOUNDINGS, (generally.) ‘
[
1. Approaches to Nantueket. .ccoeeoaaonioocmmiianaaaeannaeen 6884 322 eenn. 1\ 1—206
2. Chatham to Cepe Cod.... ... PR cemmann . 50 292 32 i
3. Race Point to Minot's Ledge. 29 83 14
4. Nuhant eastWard. ..ccee ceeeaccacanresvansnacsacacccase anaans 47 129 33 20.—50
5. Cape Annto Cape Cod.-uer cieeeenercsarncaseorencaenaae.
6. Cape Cod to Manomet Point ...cceenvaueeeminonnanevunnns
7. Manomet Point to Plymouth. - ceesaeen cornaceeoaaeneneenes s 879 204
8. Scituate broad off shore, and back to Point Alderton ........

While at work on the south side of Nantucket, the party had the opportunity of
rendering important service to a vessel wrecked on Cape Poge, assisting in getiing
her off and towing her into port. The acknowledgment of Captain Hipson and
oNf tl:ées agents of the underwriters were made in a letter given in the Appendix

o. 58.

This party has executed the drawing and reduction of surveys made in the pre-
ceding season.

The Coast Survey is indebted to Commander Charles H. Davis, U. S. N., who, as
chief of a hydrographic party, executed the survey of Boston harbor, for a con-
tinued interest in the perfection of the work there.” It is not expected that, how-
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ever much pains may be bestowed on the hydrography, where the bottom is rocky
and rough, all the projecting points of rock can be determined by the survey.
The sounding-lead must miss some of them, and even dragging with the deep-sea
line fails to detect them all.  The determinations made by Commander Davis during
the past season are three in number, and will be found stated in Appendix No. 10,
and marked on the chart of Boston harbor, now in the course of engraving. The
determination of Davis’ ledge, near the Minot's, has already been referred to; (see
also Appendix No. 11.)

After completing the hydrography near New York, assigned to his party, Lieut.
Comg. Woodhull commenced that in Martha's Vineyard and Nantucket sounds, in
the schooners Gallatin and Madison.  This hydrography (shown in Sketch A
bis) touches that of Commander Blake on the west, and of Commander Davis and
Lieut. Comg. McBlair on the south, Lieut. Comg. Woodhull’s work of last season
on the east, and surrounds that of Commander Davis and Lieut. Comg. McBlair
near Hyannis and Bass river. It includes those very important shoals known as
the ‘ Horse Shoe,” *Succunesset,” and ‘“L'Homme Dicu” shoals, and includes an
area of two bundred and twenty square miles. In sounding, 1,320 miles were run,
15,300 casts of the lead made, and 1,360 angles measured. This excellent season’s
work was performed notwithstanding the alternate gales and fogs which prevailed
and interfered materially with the progress. The distance of much of the sound-
ing from the land should also be considered in estimating the progress of this
party.

Lieut. Rutledge, in the schooner Madison, aided me in the early part of the sea-
son in the tidal observations at Great Point, Nantucket.

The investigation of currents off Long Island is referred to in Section II; 1t was
made as Lieut. Comg. Woodhull proceeded to execute the light-house duty
required in that section, at the close of October.

About the time of their beginning work in August, I visited this party, and was
satisfied that the arrangements were calculated to insure a successful season.

There remains now but about one-ifth of the space included in these sounds to
complete the hydrography.

The importance of the thoroughfare, in the hydrography of which Lieut. Comg.
Woodhull has been engaged, will be understood by the statistics furnished by Wil-
liam Mitchell, esq., of Nantucket—collected by Captain Coleman, of the light-boat
on the Horse Shoe shoal, Nantucket sound—of the number of vessels passing through
the sound during the year ending November 15. These vessels were 23,487 in
number, and consisted of five hundred and fifty (550) ships, three thousand and
seventy-seven (3,077) brigs, sixteen thousand five hundred and forty-three (16,543)
schooners, six hundred and sixty-three (663) sloops, and two thousand six hundred
and fifty-four (2,654) steamers.

Returning from the light-house examination in the castern part of the coast of
Maine, Lieut. Comg. Craven executed the following hydrography, desired by the
commission on Portland harbor, for the city authorities, viz: the sounding of Port-
land river, Back cove, and Presumpscot river, the observations of currents at nine,
and of tides at four stations, and the collection of specimens of the bottom in par-
ticular localities in the harbor and vicinity.

Tides—The complicated system of tides in Nantucket and Martha's Vineyard
sounds, and in the sea outside of the islands giving names to the sounds, will be
seen by a glance at the side sketch accompanying the chart of co-tidal lines,
(Sketch No. 26.) This region forms the dividing space between the tidal estab-
Lishments of eight hours and of twelve hours, or more properly of the co-tidal hours
of XII and XV, and both these hours occur within the Vineyard sound. The
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observations already madc pointed to the interference of the several tide-waves
having access to this space, as the source of the seeming irregularities, and it was
necessary to trace these by careful and multiplied observations, directed, first, by
the knowledge we have already acquired, and followed up as the phenomena were
developed by the observations themselves. In no other way could we expect to
give to the numerous navigators of these sounds, through which so much of the
coasting trade of the United States passes, any intelligent or consistent account of
the tides and currents, which have been so long considered as curious and per-
lexing.

P Aftegr arranging a general system of observations, and maturing some of the details,
I intrusted the execution to Sub-Assistant Henry Mitchell and to Assistant George
H. Fairfield, both of whom were attached to the tidal party, and knew, from the
discussion of observations and practice in regulating the tidal stations, the neces-
sary precautions to be taken, and how a definite result was to be attained. It had
been my intention to place the whole work in the hands of Mr. Henry Mitchell,
but the season was so far advanced that it was absolutely necessary to divide the
labor. The very difficult part of the investigation outside of Nantucket, and the
general discussion of the results, have been undcr his charge.

The first difficulty to be overcome in executing the observations, was to obtain
a gauge which could be observed by night and by day, and which would stand when
exposed to the open sea, as on the outside of Nantucket. We had found that the
pipe-gauge placed there soon silted up, and was not to be relied on, though at first
it seemed to work well. :

Our next recourse was to a hollow tube, a gas-pipe, into which a post-auger
was welded, which could be readily made to penetrate the sand vertically, and
which would carry a float-rod with marks, visible from the shore through a tele-
scope, and illuminated at night by a lamp drawn to it upon a wire. The details of
this were carefully studied by Mr. Mitchell, and the difficulties which rose one after
another were overcome. He thus sums up his experience: *“ A common copper
box-gauge, fixed by a joint, upon which it can move in a vertical plane, to the ring
of an anchor, and braced to three other anchors by rods antl chains, is the whole.
The anger is of no use, and may do harm. The joint need allow the box to turn but
one way, as the ring lies horizontally on the bottom when the flukes are well
buried, so that the stock rests in the sand. A surf-boat and three men are em-
ployed three or four hours in putting down these gauges.”

The plan of observations was to establish gauges of reference at Wood’s Hole,
(Nobska,) Holmes’ Hole, (West Chop,) and Brandt Point, (Nantucket,) to be kept
up during the whole series, for the purpose of connecting them; to make separate
examinations in groups of the north side of Nantucket; the east and south side of
Nantucket and Martha's Vineyard; Muskeget channel; the north shore of Nan-
tucket and Martha's Vineyard; the north shore of Nantucket and the Vineyard
sounds from Monomoy to Wood's Hole. The local observations for comparison
were continued for different periods from three days to a lunation, as the case
appeared to require.

_ One of the most interesting results first developed was, that the whole difference
in time of four hours occurred between the West Chop of Holmes' Hole and Menem-
sha Bight, (see Sketch A b4s,) a distance of but twelve miles; then, that on the west
side of the point or West Chop, the time of high water was the same nearly as inside,
and that nearly the whole difference occurred between Cedar Trec Neck (see Sketqll
A bis)) and the West Chop, only six miles apart; and finally, that a difference in
time of high water of three and & half hours actually occurred along the strait-shore
of Martha’s Vineyard island in a distance of four miles. In the same way, on the
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north shore, Point Gammon (see Sketch A bis) and Davis' Neck gave but a small
part of the difference of 3%. 53m. between Nobska and Point Gammon, nearly the
whole of the difference occurring in a distance of but two miles and a half.

Lines of levels are yet to be run by Mr. Mitchell connecting the bench-marks of
the gauges.

Mr. Mitchell acknowledges, in terms of great praise, the services of Mr. G.
Wiirdemann, of Mr. F. F. Nes, and Captain G. W. Coffin, of Nantucket.

These observations, when fully discussed, will, no doubt, show some defects to
be remedied; but we shall learn from them the means of tracing these complicated
tides in both their times and heights, and of showing exactly the tidal condition of
these sounds at every part of the ebb and flood.

The observations made between 1846 and 1853, on the tidal currents of Nan-
tucket shoals, have been discussed with great ability by Charles A. Schott, esq.,
of the computing division; and, as his method is quite original, I give his report
or memoir in full in the Appendix No. 48. In it he discusses succinctly the fol-
lowing points: The nature of the currents, their direction at flood and ebb, the
direction or set at the several stations of observation, the velocity or drift at each sta-
tion, the ““ current establishment,” or relation of the time of greatest flood and ebb
current to the time of the moon’s transit, and the curve described by a particle of
water during the entire flood and ebb.

In regard to the first question, Mr. Schott shows that the currents are tidal,
simply, and not mixed with any general current. ¢ The general features of the
current across the shoals are as follows: The ebb commences a short time before
the high-water stand on the shore of Nantucket takes place, and runs a little to the
eastward of south, with no indications of slack water; it then attains gradually its
greatest velocity in a direction to the westward and southward ; after this the cur-
rent slackens—the minimum velocity being about one-fourth the maximum—and
runs a little to the westward of north, and then in an opposite direction to that of
the ebb, thus completing an entire circuit. The current may be observed to set in
all directions of the compass during twelve lunar hours without ever being at rest,
and turning in a direction in which we count our azimuths, or like the hands of a
watch.”

This is the main current outside, not the short current. In reference to the
second head, the general direction of the current is that of the shore; except, near
the old South shoal, where there is a tendency of the current in the direction of the
longest line of the shoals. For nearly three hours, about the time of greatest velo-
city of ebb or flood, the current deviates but little in direction; this point is,
therefore, well established.

The average direction at greatest velocity of flood and ebb are so nearly oppo-
site, that they may be taken as exactly so, and give for the direction or set of flood
of the northern group of stations, (see Sketch A, No. 12,) N. 32° E,, (or north-
cast by north,) and in the southern group E. 13° N., (east by north.) The
curves drawn indicate the directions over the whole space; those for the flood and
ebb currents are distinguished as stated on the chart. The remark which was
made in reference to the change of direction near the period of greatest velocity,
applies also to the velocity, so that this also was determined to a near approxima-
tion. The velocities, as a rule, increase as the general depth increases—that is, as
the place is more distant from the island of Nantucket. Dividing the stations into
two groups—one just off the islahd, and the other at a distance, separated by a line
shown on the chart—the greatest drift of the near stations is 1.7 knots for both
flood and ebb current, and for the more distant 2.8 knots for flood, and 2.2 knots
for ebb. The greatest velocity observed was four knots on the southern part of
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Fishing Rip, on the 2d of August, 1852. From the approximate tidal data, Mr.
Schott next investigates the interval between the times of greatest flood and ebb
current, and the moon's transit next preceding ; obtaining an interval which, from
the analogy with the * establishment” for tides, he calls the ‘ current establish-
ment.” These, of course, are at the present only approximate. They cannot fail,
however, to be useful, practical data, and the lines of equal-current interval, or
‘ co-current lines,” drawn upon the charts for flood and ebb, show the progressive
changes of the currents from place to place. To obtain these establishments, the
observations at the different stations are grouped as explained in the report, and
as marked on the chart. The mean interval between the time of moon's transit
and high water (or mean tidal establishment) at Siasconsett, is about 11 hours 53
minutes. The “ current establishment” of group VII is 10 hours 22 minutes, or
the current at the locality of group VII changes 1 hour 31 minutes, on the
average, before the water begins to fall, or rise, at Siasconsett. Tracing the
motion of a particle of water, which is equivaleut to tracing the motion of a float-
ing object influenced only by the current, leads to the conclusion that an oval is
described, of which the greatest axis is from four to six times the less, and to the
important practical conclusions that * a vessel cannot be set on any of the shoals by
the current alone, of its distance from it exceeds the length of the major axis of
motion,” or about ninc nautical miles for the outer groups, and six miles for the
inner.

Clronometer expeditions.—During the year, George P. Bond, esq., has completed
the computations of the observations made during the years 1849-"60 and 1851, for
the difference of longitude between Cambridge and Liverpool, to furnish a differ-
ence of longitude from a well-ascertained Iiuropean observaiory and the points
upon our coast. The expedition had been under the immediate direction of Wil-
liam Cranch Bond, esq., astronomer of Iarvard University; and a very elaborate
plan of computation had been agreed upon on consultation between Mr. George P.
Bond and myself, of which he bad undertaken the execution. A preliminary report
was presented in the appendix of my report of last year; and this year (Appendix
No. 42) I give the final result, and Mr. Bond’s general report of the mode of arriving
at it. The details of the expeditions, of the observations made during them, and
of the modes of reduction, will be presented in one of the volumes of Coast Survey
Records and Results, for the publication of which an appropriation was made at
the last session of Congress. The resulting longitude, from these expeditions, for
Harvard Observatory, Cambridge, is W. of Greenwich 4% 44m. 30.66s. = 0.20s.

The difference of the results given by the expeditions of 1849-'50 and 1851 was
0.29s. The longitude derived from the eastern voyages is greater than that from
the western by 3.02s. The cause of this Mr. Bond traces to the difference in the
temperature at sea and on shore, the complete examination of which, with the elim-
mation, if possible, of personal equations, must be left to further observations.

hese are more than ever important from the conclusions to which we seem
forced in regard to the present state of astronomical methods for longitude by the
mvestigation of Professor Peirce.

Report on measurements of heights—The report of Captain T. J. Cram, U. S.
Topographical Engineers, Assistant in the Coast Survey, on the elaborate series of
observations made by him for measuring heights, has been in considerable part
completed.

'I“he parts (numbered I, III, and 1V) relating to the methods of levelling and
their results, on the determinations by the barometer, and by the boiling-point ap-
paratus, have been communicated to me. These observations and reductions will
be hereafter presented in detail in the Records and Results of the Coast Survey.
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They form a most valuable body of experiments and observations for reference by
engineers and surveyors, and are directly available in the practice of our work. Their
discussion alone is a work of very considerable labor. An abstract of the first part
of his report, prepared by Captain Cram, is given in the Appendix No. 34.

In part I, Captain Cram examines the theoretical considerations entering into
levelling, and criticises some of the rules given for returning apparent level to
true. He discusses the effect of unequal refraction on the apparent level, and
shows how to get rid of it altogether, or to reduce it to a very small quantity, by
cqui-distant fore and back sites—a method the advantages of which in the reduc-
tions of apparent to true level he points out. The precepts of this paper will be
found valuable to observers. The determinations of heights werc made by the level
on forty-six lines, to serve as standards of comparison for other methods. They
were selected to suit the conditions of investigation required by the other instru-
ments, and comprised differences of height, up to 5,500 fect.

Part IT of the report is known to me only from the abstract given in Appendix
No. 34; the work being not yet quite completed. It will contain obviously a very
useful and interesting discussion of the formule for determining heights by recip-
rocal vertical angles, and a searching investigation in reference to the co-efficient
of refraction, and its variations, deduced from very numerous and varied observa-
tions.

Part III of Captain Cram’s report begins with a deseription of the barometers
which he used, (by Green, of New York,) their comparison with the Observatory
standard at Cambridge, Massachusetts, (Newman’s,) and the corrections to be
applied to the observations with them. The importance of a careful study of the
errors to which such measurements are liable is pointed out, especially at a time
when so much reliance is placed on the barometer by parties making explorations
requiring a considerable degree of exactness. The liability to change in the cor-
rection of a field barometer is pointed out, and the change measured of the one
in use in the party. A division of the cases which occur in well-arranged deter-
minations of heights by the barometer is laid down, and the best mode of re-
ducing them shown. 1In reducing his results, Captain Cram uses the formule given
by Captain Lee, U. S. Topographical Engineers, in his collection of Tables and For-
mule, (Barley’s,) which is one of those containing no correction for moisture of
the air. In the abstract, Appendix No. 34, will be found the comparative table of
heights, determined in this way by the barometer and by the spirit-level ; showing
remarkable discrepancies, not only by amount, but in sign.

Next the cases are treated in which one barometer only is used in determining
the heights, and the various systematic methods are discussed, in which it is at-
tempted to give the observations the effect of simultaneous ones. These are also
compared with the heights by levelling in numerous instances. (See table, Ap-
pendix No. 34.)

Another mode is discussed of using a simple barometer, in which, making a
single observation at a station, the observer passed to the next, thus making a single
observation, and returning, and so back to the first station, and an extended com-
parison is made; and lastly the case is treated where the observer proceeds from
station to station along the line, making one or several observations, but not re-
tracing the line. (Appendix No. 34.)

Among these comparisons is a series in which bench-marks at every five hundred
feet of difference of elevation from the base of Mt. Washington to the summit were
used, and another in which the differences were one hundred feet. The height
assigned to this summit above the level of mean tide at Portland, by Captain Cram,
from levelling, is 6,280 feet.



OF THE UNITED STATES COAST SURVEY FOR 1854. 41

After a trial of the aneroid barometer, Captain Cram concludes that its work-
manship, as now constructed, improves its usefulness to a great extent, and, from
its convenience and other good qualities, recommends that an effort be m.de to
give it all the perfection which nice instruments have attained, for a fair trial of its
uses.

Part IV of Captain Cram’s report contains a full discussion of the use of the
boiling-point apparatus, in the form given to it by Mr. Wirdemann, using ther-
mometers of the ordinary form, and also those specially made for it. His conclu-
sions are very unfavorable to this method, the heights being as before con pared
with those determined by the levelling instrument. (See table in Appendix No.
34.) In regard to this instrument, Captain Cram remarks: “From some cause
an opinion has obtained in the minds of persons that this is a more convenient
instrument, on account of transportation, than the barometer. There can hardly
be an idea more erroneous than this. Having used one extensively, in the most
compact form that has been given to it, I find the following objections:

“1. The apparatus, including all the necessary appendages, weighs quite as much
as the mountain barometer, if not more.

“2. There are necessarily three different packages to carry—the boiling appa-
ratus proper, a bottle of water, the box containing the thermometers; and to these
may be added a bottle of alecohol extra, and a blanket or screen to guard the instru-
ment against the effects of wind while the water is being brought to the boiling-

oint. To an observer accustomed to climbing a steep and rugged mountain, every
additional package is a source of much annoyance.

3. The time it takes for the water to boil is much gieater than generally sup-
posed by those who only try the experiment under the shelter of the roof and walls
of a building. It varies, in the field, from half an hour to an hour and a quarter,
depending upon the temperature and the wind. On a hill, where the wind is
strong, I have been, with the best of matches, from a quarter to half an hour lighting
the lamp, even with a blanket to screen it from the wind. This is vexatious.

“4. After the boiling-point is attained, the apparatus is too hot, for at least
twenty minutes, for handling, and time is lost waiting for it to cool, before it can be
repacked for moving it to another station. In this cooling process, great precau-
tion must be observed to allow it to go on gradually, and not remove the heated
thermometer from the boiler until the mercury in the stem has all descended into
the lower bulb. The want of the strictest attention to this circumstance is pro-
ductive of serious vexation; for, without this precaution, ten to one the mercury
will be found separated in the stem, and a small part will there stick and be
troublesome.

" ‘“5. The instrument is far more frail than the barometer, requiring greater care
in handling it to prevent breaking. And in the process of boiling there is much
danger of the bulb bursting. This was a cause of serious loss in my experiments.

6. There is an inconvenience of no small magnitude in reference to the water
to be boiled. If we boil one kind at the bottom and another at the top of the
mountain, we incur the risk of an error. In my practice I carried along an extra
bottle of water, so as to be sure of using the same kind at both stations, S and §'.
I found a perceptible difference by actual experiment in the boiling-point of dif-
ferent waters under the same atmospheric influence. I suppose from this has arisen
the idea of using distilled water. '

“ Supposing, therefore, the instrument to give as good results—which it does not—
as the barometer, the foregoing objections are sufficient to place it far below the
latter in point of practical convenience.”

6
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The defects inherent in the different parts of the instrument, as now made, are
superadded to these considerations of comparative convenience, in causing its
rejection from use. -

The curves traced to show the heights given by these different methods in com-
parison with each other are very instructive.

Light-louse examinations.—LExaminations were made by Lieut. Comg. T. A.
Craven, U. 8. N, assistant in the Coast Survey, of the sites proposed for light-
houses at Eggemoggin Reach, between Penobscot and Jericho bays; of Isle an
Haut thoroughfare, at Castine, on the Penobscot; Tenant’s harbor, and the entrance
of Damariscotta river, both between the Penobscot and Kennebeck; of Noddle's
island, near Small Point harbor, Casco bay; and of Kennebunk, near Portland. A
hydrographic reconnaissance of Eggemoggin Reach, which is the channel through
which the greater part of the coasting trade east of the Penobscot passes, was made
by Lieut. Comg. Craven—it is given in Sketch A, No, 2. His report on these
examinations will be given in the Appendix No. 69. Besides these examinations,
Assistant W. E. Greenwell made, for the Light-house Board, a survey of Baker’s
island, near Mount Desert; and Assistant S. A. Gilbert a survey of Wood island
and the adjacent shore, including Small Point harbor. This topographical survey
was based on the triangulation of Assistant C. O. Boutelle.

The examination of a light-house site at Westport, Massachusetts, has been made
by Lieut. Comg. H. 8. Stellwagen and reported upon. (See Appendix No. 71.)

SECTION IL—FROM POINT JUDITH TQ CAPE HENLOPEN, INCLUDING THE COAST OF CONNECTICUT, NEW
YORK, NEW JERSEY, PENNSYLVANIA, AND DELAWARE. (SkeTcu B.)

The triangulation of the Hudson has been continued to stations above Pough-
keepsie, and points for the revised topography near the city have been furnished.
The topography of the river has been carried up to Fort Montgomery, above
Peckskill. The hydrography has kept pace with it; and a resurvey of the Hudson
and Kast rivers at and near the city of New York has been made, to determine the
changes in the harbor caused by those of the shore-line. Observations for latitude
and azimuth, and magnetic variation, dip, and intensity, have been made at Yard’s
station, Pennsylvania. Tidal observations have been continued at Governor’s island,
near New York. Current observations off the south side of Long Island have been
made, and examinations for light-house sites in Connecticut, New York, New Jersey,
and Delaware. ‘

Astronomical and magnetic observations.— Assistant J. E. Hilgard has ocecupied
Yard's station, Chester county, Pennsylvania, and reports the following observations:

“For latitude, thirty-one pairs of stars were observed, with from four to five
nights’ observations on each. The instrument used was a new zenith telescope by
Wiirdemann, (C. S. No. 6,) of smaller dimensions than those herctofore employed,
the performance of which was found quite satisfactory. Determinations of value of
micrometer and level were made as usual.

‘ Observations of azimuth were made on Polaris with the two-feet theodolite, (C.
8. No. 2,) two sets of observations being made in each of five positions of the
instrument.

“The requisite observations for time, in connection with the above, were made
with the zenith telescope, which is constructed to serve for that purpose.

- “The magnetic observations, made at the same time, consist of three days’ obser-
vations of declination and two determinations of absolute horizontal intensity, with
declinometer No. 2, and two complete observations of dip, with a six-inch dip-circle
belonging to the Smithsonian Institution.”
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Observations were made as usual for moon culminations by Prof. E. O. Kendall,
atl the High School observatory, during the early part of the year. These were
discontinued on the removal of the instruments, but will be resumed after they
shall be finally adjusted at the new observatory. Prof. Kendall’s report on the
number of observations will be found in Appendix No. 38

The. solar eclipse of May 26th was observed by Assistant Edmund Blunt, at
Brooklyn, L. 1. (See Appendix No. 40.) )

Tréangulation.—The triangulation of the Hudson river has been continued, by
Assistant Edmund Blunt, from the limits of last season’s work, line Crow’s Nest—
Tompkins, to stations above Poughkeepsie. (See Sketch B.) v

The larger triangulation occupies the hills, and numerous points on the river
banks are determined for the topography and hydrography by the smaller triangu-
lation, which has its checks in the larger. From Zomplkins station, on the south,
to Versalins, along the sides of the triangles, the distance is rather more than
twenty-two miles. .

Besides this work, Mr. Biunt has determined sixty-nine points, in the vicinity of
New York, for the re-determination of theshore-line, and the examination of changes
in the hydrography there.

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

Number of stations occupied near New York - - - - - 10
Number of observations made near New York - - - - - 854
Number of stations occupied on and near Hudson river - - - . 44
Number of observations made on and near Hudson river - - - 2,787

Topography.—The topography of Hudson river was resumed at the southern
limit of his last season’s work by Assistant F. H. Gerdes, after his return from the
Gulf of Mexico. :

From Sing Sing, which is included in the first sheet of the survey, it has been
carried up to Anthony’s Nose, several miles above Peekskill, and comprises both
sides of the river. (See Sketch B.)

In order to avoid delay in the hydrography, the topography of the district back
of Haverstraw has been deferred, as also the filling up between the railroad and
inner shore from Cruger’s to Peekskill.

The sheets of this season will comprise forty-ene miles of shore-line, and an area
of about forty-five square miles.

Assistant Gerdes was occupied on this work between August 1 and September
20; and throughout furnished shore-line to the hydrographic party, which kept
pace with his. He is at present engaged in the topography of the upper part of
Manhattan island, and in determinations of the shore-line of the city for the new
hydrography. His party is under instructions to resume work in Sections VII
and VIII,

Hydrography.—As soon in the spring as the necessary arrangements for the purpose
could be made, Lieut. Comg. Woodhull's party began a re-survey of the East and
North rivers, near New York city, with a view to determine the changes which have
oceurred there since the previous survey. The work on the East river extended
from Governor's island to Blackwell’s island, and on the Hudson up to Fiftieth street,
covering an area of about ten square miles closely sounded out. Eight thousand five
hundred casts of the lead were made, four hundred and fifty miles of soundings run,
and six hundred and twenty-five angles measured. Wherever the slips were suffi-
ciently unobstructed to render it practicable, the soundings were run within the
space they enclose. Tides were observed, in connection with the soundings, at three
positions; and six sets of current-observations were made on the Hudson, and seven
in the East river. The hydrography will be plotted as soon as Mr. Gerdes can fur-
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nish the shore-line, in the survey of which he is now engaged. When the work
above referred to was completed, the party was transferred to Section I.

The hydrography of the Hudson has been continued, as far as the means were
available, during the present season, by Lieut. Comg. Richard Wainwright, U. S. N,
assistant in the Coast Survey, in the schooner Nautilus. Leaving the Rappahannock
river in July, the party commenced work near Croton Point, and have accomplished
about thirtecn and a half miles in length of the river, to a line above Fort Mont-
gomery, about five miles beyond Peekskill. The great width of the river at Hav-
erstraw bay made the progress there comparatively slow, and the rapid current in
the narrows above Peekskill, known as “the Race,” made the sounding there dif-
ficult. Lieut. Comg. Wainwright reports a depth of twenty-eight fathoms in this
part of the river. The following are the statistics of the hydrography :

Area covered - - - - - - - 19 square miles.
Soundings run - - . - - - 180 miles.
Angles taken - - - - - - - 1,677

Soundings taken - - - - - - 14,550

On completing this work in October, the party returned to the Rappahannock
river, to continue there until the close of the season.

Tides.—The tidal observations at Governor's island, with the selfregistering
gauge, have been continued. The arrangements made by Professor W. Gibbs, at
the beginning of winter, to prevent the gauge from becoming obstructed by ice,
were effective last winter. The series is reduced as the observations come in, and
bids fair to give satisfactory results.

Light-house surveys, d&c.—Lieut. Comg. Stellwagen has made examinations for
light bouse sites, &c., at Pine island in Fisher’s Island sound, at Niantic; Black
Point; the end of the breakwater at Southport, Connecticut; and at Race Point
and Horton's Point, in Long Island sound.

Lieut. Comg. Woedbull has just completed the examinations required at Absecum
bar, N. J.; at Bowers’ beach, between Murderkill and Jones’ creeks, Delaware;
and at the mouth of Old Duck creek, in Delaware bay. (See Appendix No. 68.)

SECTION III—FROM CAPE HENLOPEN TO CAPE HENRY, INCLUDING THE COAST OF DELAWARE, MARY-
LAND, AND PART OF VIRGINIA. (Skerca C.)

The survey has made very good progress in this section. The primary triangu-
lation was reported as completed last year, and also the secondary of the outer
coast of Maryland and Virginia. This year the secondary work on the James and
Rappahannock rivers has been pushed forward from Richmond to Harrison’s bar
on the former, and from below Port Royal to Tappahannock on the latter. The
topography of the outer coast of Virginia has been continued, the sheet between
Metomkin and Wachapreague inlets being finished. The shores of the Rappahan-
nock within the limits of the triangulation have been finished. Those of the Chesa-
peake from York river to Back river, and of the James river from Newport News
to Warwick river, and from Day’s Point to Craney island, have been surveyed. The
shore-line of the entire Chesapeake bay proper has thus been completed.  Work of
verification on Patapsco Neck and Back river has been executed. The hydrography
has included the western part of the bay from the parallel of the head of Mobjack
bay to near Cape Henry, finishing the bay itself and roads, and including the en-
trance of James river and the Elizabeth river, and harbors of Norfolk and Ports-
mouth.

The hydrography of James River entrance, front the line Newport News—Craney
island, to Warwick river—Day’s Point, has been executed.
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The hydrography of the Rappahannock from below Fredericksburg to Port
Royal has been done, and will, before the close of the season, be carried to the
limits of tiiangulation of last summer. A re-survey of part of the Patapsco
entrance has been made by request of the Engineer department, without, however,
any considerable changes being developed. The regular tidal observations have
heen kept up at Old Point Comfort, and special ones have been made at the Patap-
sco and James River entrances. The necessary computations have kept up with
the field-work. In the drawing division of the office the chart of Chesapeake bay
No. 1 is completed, No. 2 nearly so, and Nos. 3, 4, 5, and 6, are in progress. A
general chart of the bay on a smaller scale is also in progress. The map of the
Appomattox has been completed ; those of the James river from Richmond to Har-
rison’s bar, and of the Rappahannock from Fredericksburg to Port Royal, are in
progress. The sketch of the seacoast of Virginia No. 2 is completed. The follow-
g plates have been engraved during the year: Seacoast of Virginia No. 2, (upper
part,) Sand Shoal inlet, Cape Charles, and the vicinity. Seacoast of Virginia No.
2 (lower part) has been commenced, and Chesapeake bay Nos. 1 and 2 are
in progress.

Astronomical observations.—Qbservations for difference of longitude between
Roslyn station, at Petersburg, and De Rosset station, at Wilmington, were com-
menced under the direction of Dr. B. A. Gould, jr., by himself and Assistant George
W. Dean, in April last. It was soon necessary to relieve Dr. Gould, who had been
requested to observe the solar eclipse of May at Agamenticus, in Maine, and Mr.
Pourtales took his place. The observations which then passed under my imme-
diate direction are described under the head of Section IV. The station arrange-
ments were made, and the instruments at Roslyn adjusted, by Assistant George W.
Dean. )

It is proper here to acknowledge the essential services received from Messrs.
Dowell and Marks, of the telegraph office at Petersburg, to whose knowledge and
willing aid we were indebted for so many facilities in executing the work.

Observations of the solar eclipse of May 26th were made by Assistant C. O. Bou-
telle at the Seaton station, Washington, assisted by Capt. J. L. Reno and Thomas
McDonnell, esq., and by Assistant L. F. Pourtales, at Roslyn station, near Peters-
burg. Their results are given in detail in Appendix No. 40. Mr. Boutelle
observed with the telescope of the large vertical circle of Troughton and Simms,
of the Coast Survey, the time being obtained by the astronomical clock intended
for the Chilian observatory, kindly loaned by Lieut. J. M. Gillis, U. 8. N., and noted
by chronometers, for the use of which we are indebted to Lieut. M. F. Maury,
director of the National Observatory. Mr. Pourtales observed with telescope No.
10, C. 8., time being noted on a chronometer compared with the Hardy clock in
use at the station.

I was indebted to the Secrctary of the Smithsonian Institution, to the superin-
tendent of the Nautical Almanac, and to Professor Alexander, for copies of the
map, computations, and notes on the phenomena to be observed, which were dis-
tributed to the assistants of the survey. The prompt publication and distribution
of Professor Alexander’s memoir, read before the American Association, by the
editor of the Astronomical Journal, requires acknowledgment.

A description of the meridian line marked by Assistant George W. Dean at
Petersburg will be found in the Appendix No. 44.

Primary triangulation, station points.—The primary triangulation of Chesapeake
bay having been completed by Assistant Edmund Blunt, the former assistant of his
party, Lieut. A. H. Seward, U. 8. A., assistant in the Coast Survey, after his return
from Section VI, made an inspection of the triangulation points, with a view to



46 REPORT OF THE SUPERINTENDENT

secure them. This important service has been properly performed, and nearly all
the points may be considered as permanently marked, requiring examination, how-
ever, from time to time, for their preservation.

Secondary triangulation.—The secondary triangulation between Richmond and
City Point, at the junction of the James and Appomatox rivers, Virginia, (see
Sketch C,) was continued between the Gth of October and the 6th of January
following, by Assistant John Farley, aided by Sub-Assistant J. R. Offley.

Mr. Oftley having been in the interval assigned to duty in Section VII, the tri-
angulation was resumed by Assistant Farley in May, and completed by the 25th of
July.

The character of the banks of the James river was found to be unfavorable to
the rapid execution of this work. During the indisposition of the" assistant, who
was, however, able to direct the operations of the party, Mr. Offley measured four-
teen angles in a chain of six triangles, by eight hundred and sixty measurements,
with the ten-inch Gambey theodolite (C. S. No. 15) and Brunner theodolite, (C. S.
No. 59.) The whole number of stations occupied during the year was twenty-two,
the number of angles measured seventy-two, and observations made two thousand
five hundred and four.

Mr. Farley accompanied the chief engineer of the Richmond and York River
railroad on a reconnaissance of York river, prior to commencing his work in the
spring.

pA line of levels to connect the bench-marks of the tide-gauges at Racketts, be-
low Richmond, Carl's Neck, and City Point, was run by Mr. Offley. The party has
suffered much from sickness during the season.

The office-work, including the records and computations, has been executed by
Mr. Tarley, who is now engaged in continuing the triangulation of the James river,
below City Point.

Early in the season the triangulation on the Rappahannock, from a point just
above Port Royal, was continued down the river to stations Baylor—DBrick Quarter,
below Tobago bay, by Captain W. R. Palmer, Topographical Engineers, assisted
by Lieut. D. T. Van Buren, U. S. A, assistant in the Coast Survey. (See
Sketch C.)

Between October 24 and December 10, ten stations were occupied, and sixty-five
angles were measured upon sixteen objects by six hundred and seventeen observa-
tions. The triangulation covers an ares of sixteen and a half square miles. This
work has been very favorably reported upon by the computing division of the
office, with reference to the closing of the triangles; and also by the topographical
party, as furnishing suitable and numerous points for the plane-table survey.

The services of Lieut. Van Buren being required for the survey at the entrance
of Savannah river, Lieut. G. H. Gordon, U. S. A, assistant in the Coast Survey,
supplied his place in the party of Captain Palmer.

The survey was resumed on the 27th of April, and prosecuted with energy and
success until its close for the season on the 3d of July, below Tappahannock, at the
line Jones—Carter, about midway between Fredericksburg and the mouth of the
river. The course of the river, throughout an extent of twenty-four miles, was
included in a series of twenty-seven small triangles, in which the same number of
stations were occupied, and ninety-one angles were measured, upon thirty-one
objects, by one thousand eight hundred and eight observations, with the six-inch
Brunner theodolite, C. 8. No. 59. The total area comprised in the triangulation
of the river since last season, is about forty-four square miles. The note-books and
duplicates, and the computations, were duly deposited in the office. Itis gratifying
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to recognise the zeal, industry, fertility of resources, and accuracy which has char-
acterized this triangulation.

Captain Palmer 1s at present engaged in the further extension of the survey to-
wards Chesapeake bay, having Lieut. J. P. Roy, U. S. A., as his assistant. The
schooner Bancroft has been assigned for the transmission of the party and equip-
ments. )

Topography.—The party of Assistant H. L. Whiting was engaged at the date of
my last annual report in the verification of topographical work in Patapsco Neck,
and continued operations until the 28th of November,

Resuming the re-survey in April of the present year, it was extended to the
northern shore of Back river, including the neck below a line from Stansbury’s
Point, on the southern shore, to Holly Point, on Middle river. (See Sketch C.)
The topographical sheet embraces also Miller’s and Hart's islands, adjacent to
Back River Neck and Pool's island.

The statistics of the work are as follows:

Shore-line, re-surveyed - - - - - - 84 miles.
Roads, re-surveyed - - - - - - 54} miles.
Included area, re-surveyed - .- - - - 26 square miles.

Mr. Whiting next resumed the topograpy of the coast of Massachusetts, near
Newburyport, Section I; and, after the close of the season in October, was instruct-
ed to return to the Chesapeake.

In office-work a topographical sheet has been finished of the survey of Patapsco
river made in the preceding season.

Agsistant George D. Wise has continued the topography of the seacoast of Vir-
ginia, completing the sheet (see Sketch C,) between Metomkin and Wacha-
preague inlets. The topography covers an area of thirty-five square miles, and
includes thirty-three miles of shore-line. Mr. Wise reports that this sheet will be
put in ink and turned into the office by the 1st of November; soon after which he
will proceed to St. Andrew’s bay, Section VIL

Plane-table shcet No. 54, Back river, Chesapeake bay, (see Sketch C,) was
continued by Sub-Assistant John Seib, and eleven miles of shore-line necessary
to its completion determined-since the date of last season’s report.

In conformity with instructions, he next proceeded with the work of determining
shore-line on the Rappahannock river, Virginia, and points for the hydrographic
party which was to follow, and in the execution of general topography within the
limits of the triangulation. (See Sketch C.)

Between Falmouth, above Fredericksburg, and Corbin’s Neck, an extent of fifteen
miles by the river-course is included in this survey, the details of which are as
follows:

Shore-line - - - - - - - 32 miles.
Roads - - . - - . - - 14} miles.
Area .- . - - - - - - 7% square miles.

The topography occupied the party two months succeeding the 25th of October.
fﬁDuring the winter their topographical sheet was put in ink, and deposited in the
office. .
In April Mr. Seib resumed his work on the Rappahannock, and completed
the topography from above Port Royal to Tobago bay. (See Sketch C) He
thus describes the topography of this part of the Rappahannock: *The river 1s
narrow in many places, and the determination of its shores difficult. On one side
the banks are high, steep, and wooded ; on the other low and swampy,alternately.
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But the topography is very pretty and varying. There are fine hills and banks—
some as high as one hundred and sixty fect, and then again large plains of small
height.” The limits of the sheets containing this survey are shown on the sketch.
They contain fifty-four miles of shore-line, and an area of sixteen square miles.

After indispensable repairs were made to the schooner Wave, used for the
transportation of his party, Mr. Seib resumed his work on the Chesapeake, at
York River entrance, (see Sketch C,) carrying it from Rock Point, in Mobjack
bay, to Back river, (Sheets Nos. 52 and 53,) and furnishing the shore-line to the
party of Lieut. Comg. Almy, working in the vicinity. This work covers an area
of eleven miles, and furnished one hundred and one miles of shore-line.

Mr. Seib’s nest work was at James River entrance, (see Sketch C, sheets 57
and 58,) the shore-line of both sides of which, from Newport News to Warwick
river on the north, and from abreast of Craney island to Day’s Point on the south
bank, was furnished to the party of Lieut. Comg. Maffitt, who had commenced the
hydrography of the river. The hydrographic signals, houses, and other objects,
which might be useful in the hydrography, were determined by Mr. Seib. The
shore-line thus mapped was forty-four miles in extent.

Mr. Seib also determined the shore-line of Elizabeth river for the hydrographic
party of Lieut. Comg. Almy, furnishing also numerous points for working, and
adding thirty-one and a half miles to the shore-line already determined by him.

The total shore-line determined by Mr. Seib this season, and for immediate use
by the hydrographic partics, has been two hundred and thirty miles—a most excel-
lent season’s work.

Hydrography.—By request of the Chicf Engineer, General Totten, a re-survey
was made of a portion of the entrance of the Patapso river, including the Bodkin
channel, with a view to the decision of a question in regard to the best line for
dredging. Capt. Henry Brewerton, of the Corps of Engineers, at whose suggestion
the survey was made by a hydrographic party of the Coast Survey, furnished a
steam-tug for executing the work; and the party of Lieut. Comg. Richard Wain-
wright, U. S. N, assistant in the Coast Survey, was employed in making 1t, and in
plotting the work as finished. Tidal observations were made at the Bodkin light-
house for thirty days, day and night; and the soundings were referred, through one
of the obscrved low-waters, to a bench-mark on the light-house. The channels and
shoals appear to have changed but little since the survey in 1845, by the late Lieut.
George M. Bache, U. S. N.; the two surveys not differing more than * must ncces-
sarily occur in making two separate surveys of a place showing such peculiar
irregularities of bottom.”

The finished hydrography of the Rappahannock river, for the Engineer depart-
ment, has been carried to a point about six miles below Port Royal by the party
of Lieut. Comg Wainwright.

This officer, in command of the schooner Nautilus, commenced operations on the
2d of June, and extended the work as far as the limits of the plane-table survey.
In its prosecution, he reports having run one hundred and thirty-eight miles of
soundings, measured five hundred and ninety-five angles, and made nineteen hun-
dred and sixty-one casts of the lead.

Lieut. Comg. Wainwright has since been engaged in the survey of the Hudson,
a notice of which is given in Section IL. He has now returned to the Rappahan-
nock to continue the hydrography.

The hydrography of the Chesapeake bay has been completed during the present
season, by Lieutenant Comg. J. J. Almy, in the steamer Hetzel and schooner Gra-
ham. The work begins at the head of Mobjack bay, and thence passes to the limits
of last season’s hydrographic sheets, at the middle of the bay, and, connecting with
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the work of 1852 and 1853, continues to Cape Henry, embracing Lynn Haver and
Hampton roads, Elizabeth river and harbor of Norfolk and Portsmouth, to the line
of Craney Point, New Point Comfort, where it joins the work of Lieut. C.mg.
Maffitt. The area closely sounded over is two hundred and forty-five square 1:iles.
The following statistics are reported: * One thousand six hundred and eighty-seven
nautical miles have been run in sounding; seventy thousand two hundred and sixty-
nine soundings have been taken, in from one foot to seventeen fathoms wuter;
one thousand angles have been measured with theodolites for hydrographical po-
sition, and four thousand two hundred and ninety-four angles with sextants for the
same purpose; one hundred and twenty-six high and the same number of low tides
have been observed; and the number of tidal observations is four thousand seven
hundred and forty-seven. Twenty specimens of bottom have been taken, ten current
stations have been occupied, twenty currents observed, and three hundred and
twenty-seven current observations have been taken.”

An interesting notice of the increasing commerce of the lower part of Chesapeake
bay, by Lieut. Comg. Almy, is given in Appendix No. 24. This party had the
occasion to render assistance to two vessels in distress, for which they received
hearty thanks.

The announcement in regard to York Spit and New Point shoal is given from
Lieut. Comg. Almy’s special report on the subject, in Appendix No. 12.

Seven sheets of the work executed by this party in 1853 have been finished and
turned into the office, viz:

1

scale 755y
scale ;5155
scale 5345
scale 55805

Seacoast of Virginia, from Hog island to Cape Henry - - -
Chesapeake bay north, from Cape Henry, east side - - -
Chesapeake bay, from Wolf Trap to New Pomt Comfort light -
Sand Shoal inlet, coast of Virgina - - - - - -
Ship Shoal inlet, coast of Virginia - - - - - - scale 55159
Occohannnck creek, Chesapeake bay - - - - - - - scale 5553
Hunger’s and adjacent creeks, Chesapeake bay - - - - - - scale 53d0p

LI I B Y
[ I R A ]

The tide-books and records of soundings and angles have been copied and de-
posited in the archives.

The hydrography of James river, near its entrance, was commenced, at the close
of his work in Section V, by Lieut. Comg. J. N. Maffitt, U. S. N., assistant in the
Coast Survey, and has been carried from the limits of Lieut. Comg. Almy's work
up the James to Warwick river. Special tidal observations have heen made in
connection with the work.

Tides.—The regular series of tidal observations has been kept up at Old Point
Comfort, with the Saxton self-registering gauge. Special observations at the Bodkin
and James river have been made under the direction of Lieuts. Comg. Wainwright
and Maffitt. An attempt was made to put up a pipe-gauge, with register attached,
similar to the one used at Nantucket, at Cape Henry, for comparison with that at
Old Point; but it proved unsuccessful.

The reduction of the Old Point observations by Mr. Lubbock’s method, and the
comparison with theory, is nearly completed. One of the James River stations has
been reduced by Prof. Airy’s method for comparison with the theory of river tides.

SECTION IV.—FROM CAPE HENRY TO CAPE FEAR, INCLUDING PART OF VIRGINIA AND NORTH CARO-
LINA. (Skerca D.)

The general progress, as will be seen from the statements under the several licads
in this section, has been satisfactory. The astronomical positions of Raleigh and
Wilmington have been determined, and magnetic observations have been made at
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both places—the first-named as a link in the chain for difference of longitude by
telegraph between Washington and New Orleans. The secondary triangulation
has been carried northward towards Cape Henry, Virginia, and southward towards
Cape Fear, North Carolina, and that of the Cape Fear river has been finished. The
topography has kept up with the triangulation in the upper part of Currituck
sound, and has been carried from Cape Lookout to include Beaufort harbor, Shep-
herd’s Point and the opposite banks, and part of the shores of Bogue sound. The:
hydrography of Beaufort harbor has been executed in the most thorough manner,
and the results (including a report from the accomplished hydrographic officer
making the survey) furnished to the honorable Secretary of the Navy, at whose
request the immediate execution of the hydrography was undertaken. A recon-
naissance of the dangerous shoals north of Hatteras, known as the Wimble shoals,
has been made. Tidal observations have been made at Fort Macon, Beaufort harbor,
in comnection with those at Cape Lookout, and a self-registering tide-gauge has
been established at Baldhead, Cape Fear entrance.

Projects have been made for a complete chart of Cape Fear entrance and
approaches, and of Cape Fear river to the head of Eagle's island, and the drawing
has been commenced. The drawing of Beaufort harbor has made progress. The
drawing of Albemarle sound, sheet No. 1, is nearly completed. Sketches of Beau-
fort bar and Wimble shoals have been drawn. The engraving of Albemarle sound,
No. 1, has made considerable progress, and the sketches just referred to will be
completed for the present report. The engraving of the Beaufort chart is in
progress.

Astronomical observations.—The longitude station at Raleigh, North Carolina,
was again occupied to make a connection for telegraphic difference of longitude
between Washington and New Orleans, by uniting Raleigh with Columbia, South
Carolina. It was intended that Assistant George W. Dean should occupy the
Raleigh station, and Dr. B. A. Gould, jr., the station at Columbia, and that after
sending and receiving telegraph signals for transits of stars, according to the pro-
gramme previously arranged by Dr. Gould, they should exchange stations and
again observe. The telegraph line was so rarely in condition to afford the desired
facilities for working, that it became necessary to depart, in a degree, from the con-
templated arrangement. A certain number of transits were, however, exchanged,
and personal equations were compared at Columbia before and after the exchange
of transits by telegraph, by the observers both repairing to that station. These
observations are now in the hands of Dr. Gould for reduction, and a detailed
notice of them will be found in his report, Appendix No. 41. The latitude
of Raleigh was determined by Dr. Gould, with zenith telescope No. 2, in 1853.

While at Raleigh, Assistant George W. Dean observed for the magnetic varia-
tion, intensity, and dip; the two former with the portable apparatus of the British
Association, C. S. No. 1, (declinometer D 22, Jones,) and the latter with a ten-inch
dip-circle (C. 8. No. 4) by Barrow. One hundred and five observations, on five dif-
ferent days, were made for variation, and ten sets for horizontal intensity and
moment of inertia on the other days. The dip was determined by four sets of
observations on four different days.

Mr. Dean established at Raleigh a meridian-mark, which may be very useful for
future reference, especially in surveys made by the compass. It is described in
Apgendix No. 44, which contains extracts from his report.

bservations for difference of longitude between Wilmington and Petersburg,
and at Wilmington, for latitude and azimuth, were made chiefly under my imme-
diate direction between the 8th of May and the 28th of June. The stations at
Roslyn, near Petersburg, and De Rosset, in Wilmington, were prepared under the



OF THE UNITED STATES COAST SURVEY FOR 1854. 51

direction of Dr. B. A. Gould, jr., and Assistant G. W. Dean; and when Dr. Gould
was relieved to observe in Section I, the eclipse of May 26th, Assistant L. F.
Pourtales took his place at Roslyn, and the operations passed under my direction.

An extended programme for examining the various circumstances influencing the
observations had been arranged by Dr. Gould, to which I added one for examining
the possible influence of inductive currents. The matter of personal equation had
entered largely into our views in maturing the entirc programme, and but for the
condition of the telegraph line, quite a complete experimental series would have
been executed. As it was, the perseverance of Mr. Pourtales and Mr. Dean exe-
cuted a considerable part of what had been laid out, notwithstanding the advanced
state of the season. I was indebted to Mr. Dean for very complete mechanical
arrangements, requisite for the observations proposed to be made on the eclipse
and recorded upon the telegraphic register; but the day proved entirely unfavor-
able, the sun Dbeing obscured by clouds at the beginning and end of the eclipse,
and showing itself at but rare intervals during its progress.

Star signals were exchanged between Mr. Pourtales, at Roslyn, and Mr. Dean, at
De Rosset, on the 27th of May, and Gth of June, when they exchanged stations,
and again worked successfully on the 20th and 23d of June. In the intermediate
time various experimental trials were made with the line, which must in all prob-
ability give interesting results from their discussion, though there were unex-
pected difficulties in the execution of the programme, from causes beyond the con-
trol of the parties and of the telegraph operators. Mr. Dean, before closing work,
returned to Wilmington, and compared personal equations with Mr. Pourtales.

We were indebted to Messrs. Carleton, Bingham, and Lumsden, the operators in
the telegraph office at Wilmington, for much assistance in connecting the station
with Roslyn, and in offering every facility for our experiments, in the success of
which they took great interest.

The observations for latitude at Wilmington, by Assistant George W. Dean, con-
sisted of two hundred and three observations on forty-one pairs of stars, with the
zenith telescope No. 5, C. S, from the Greenwich Twelve-year Catalogue, and that
of the British Association; two hundred and fifty observations upon 51 Cephei
at elongation, for the value of the micrometer screw; and fifty-two upon a colli-
mator, for the value of the divisions of the level. One hundred and two ob-
servations for magnetic variation were made on four different days with declinometer
No. 1, C. 8., (D. 22, Jones;) two sets for horizontal intensity and moment of inertia ;
and two sets with the ten-inch Barrow dip-circle (C. S. No. 4) on twe different days.

Mr. Dean placed a meridian-mark at Wilmington, by which a ready comparison
of the variation of the compass may at any time be made. It is described in Ap-
pendix No. 44.

The azimuth observations were made by Assistant C. P. Bolles, on Polaris at
elongation, with the two-foot theodolite, (C. S. No. 2.)

The arrangements of the buildings at the stations were made by Thomas Me-
Donnell, artificer.

We were specially indebted to the liberal and kind attentions of public-spirited
citizens of Wilmington for great facilities in the execution of this work. As they
are public officers, we may be permitted to mention the names of General McRae,
president of the Wilmington and Raleigh railroad, and J. L. Fleming, esq., chief
engineer of the Wilmington and Manchester road.

Secondary triangulation.—The triangulation has been carried southward from
Beaufort harbor, twenty-five miles along the coast, by Sub-Assistant A. 8. Wads-
worth. The chain of triangles, as shown in Sketch D, crossing from one side of
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Bogue sound to the other, will afford hydrographic points by openings through the
ridge of woods bordering on the ocean.

This work, which followed the topography of the southern part of Beaufort harbor,
was begun on the 14th of February, and completed on the 2d of May. Additional
points were, in the mean time, furnished to the hydrographic party working in
Beaufort harbor.

The area covered by the triangulation is fifty square miles, in which twenty- -
three stations were occupied; and, in connecting twenty-eight objects, seventy-nine
angles were measured by two thousand seven hundred and eighty (2,780) observa-
tions, with a six-inch Gambey repeating theodolite. The weather was unfavorable
for work during the season.

The stations have been marked in a manner which, in the opinion of Mr. Wads-
worth, must insure their permanence.

The facilities afforded and difficulties presented by the country over which he
passed, for the extension of the main chain of triangles, were examined by Mr.
Wadsworth ; also the possibility of procuring frequent bases suited to a small main
triangulation, in case that system should be finally resorted to.

On closing his operations and having completed his computations, Mr. Wads-
worth reported at the office, and was assigned to the topographical work in Section
I, near York harbor, Maine. .

The triangulation of Currituck sound, and reconnaissance for its extension up
Back bay, connected with the former, (see Sketch D) have been continued by the
party of Assistant J. J. S. Hassler.

Extending northward along the coast of North Carolina from the opening of
Albemarle sound, seventeen stations were occupied, (some of them, however, for
the second time,) exclusive of several subsidiary points used in their connection.
The result of the reconnaissance, which during the season was carried across the
Virginia line, will be the connection between this triangulation and that terminating
at Cape Henry. The extension of the triangulation has been in a degree delayed
by the necessity for remeasuring certain angles, by the difficult character of the
country, and the unusually stormy weather of the season.

Mr. Hassler reports twelve stations determined by two thousand one hundred and
ei%hty-four (2,184) observations, and enclosing an area of seventy-five square
miles.

In addition to this regular work, six hydrographic points south of Cape Henry
were determined by Mr. Hassler for the party of Lieut. Comg. Almy.

Topography.—The topography of Beaufort harbor was extended southward, and
that of Bogue sound in connection with it, commenced by Sub-Assistant A. S,
Wadsworth. The sheet embracing his work is marked on Sketch D, No. 4. This
party was organized in December, but owing to an accident to the vessel carrying
the instruments and equipments, actual operations were not begun until the 14th
of January. The sheet was completed on the 9th of February, put in ink and
sent to the office, in order that the chart of Beaufort harbor might be early taken
in hand. Tt includes thirty-five miles of shore-line and an area of five and a half
square miles.

Mr. D. E. Montgomery served as aid in this party.

Hydrography.—Supplementary work on the Cape Fear bars and entrance was
executed by the party of Lieut. Comg. Maffitt, U. 8. N., assistant in the Coast Sur-
vey, in the autumn of 1853, when the sailing-vessel which had been used by his
party was transferred to another, and the steamer Legare was fitted out for his use.
The repairs required by the steamer proving much greater than had been expected,
the party was detained in making them until the middle of February, when they
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proceeded to Beaunfort for a complete survey of that harbor and its approaches.
The party next proceeded to Charieston harbor, where they re-surveyed Maffitt’s
or the Sullivan’s Island channel, obtaining results of much importance, which
will be noticed under the head of hydrography in Section V.

An interesting report on Beaufort harbor by Lieut. Comg. Maffitt will be found
in Appendix No. 14. It shows the great value and importance of that harbor;
proves that the depth has been nearly permanent in all changes of position of the
main channel from the earliest records ; points out the perfectly protected character
of its roads, and its facilities for the purposes of a naval depot, accessible at high
water by ‘sloops-of-war and second-class steamers, while brigs, schooners, and
third-class steamers could come in at any stage of the tide.” There is at present
nearly sixteen feet of water upon the bar, (a sketch of which accompanies Lieut.
Comg. Maflitt’s report,) and the distance across it is but three hundred and seven
(307) yards; the depth rapidly passes to three and a quarter and three and a half
fathoms. The average rise and fall of the tide is four and a half feet, so that at
high water there is twenty feet on the bar.

The wearing away of Shackelford’s Point, at the entrance to Beaufort harbor, is
pointed out by Lieut. Comg. Maffitt, and its probable consequences clearly shown.

“The geographical position of Beaufort is favorable, not only for the purposes
of commerce, but as offering protection during northeast and eastwardly storms.
Cape Lookout affords a natural breakwater in gales from those points, with excel-
lent and well-protected anchorage under the land, the light-house bearing east.”

In the hydrography of Beaufort approaches, entrance, and harbor, seven hun-
dred and eighty-five miles of soundings were run, two thousand seven hundred and
fifty-five angles observed for positions of soundings, 37,260 casts of the lead made,
thirty-four specimens of the bottom procured, and sixteen current stations occupied.

As office-work, the party has completed two sheets of Beaufort entrance and
approaches, and two others of Beaufort harbor, scale 15t55, besides current dia-
grams and tables.

1 visited this party while engaged in the survey of Beaufort harbor, taking the
opportunity, when inspecting the progress of the operations, to become personally
familiar with the localities under survey.

It was intended to make a complete survey of that part of the coast of North
Carolina between Nag’s Head and Hatteras, including, especially, the dangerous
Wimble shoals; and Lieut. Comg. Craven, U. 8. N, assistant in the Coast Survey,
in the steamer Corwin, had actually commenced the work, when the cholera broke
out on board his vessel, and he was obliged to leave the section, after completing
a reconnaissance of the Wimble shoals, on which he gives three fathoms as probably
the least depth. ILieut. Comg. Craven's report, with a description of the shoals, 1s
given in Appendix No. 13, and a sketch of the reconnaissance, marked D, No. 3.

Tides.—Observations were made by Mr. F. Muhr at Hatteras inlet, and, in con-
sequence of the many irregularities which they seemed to show in the tides, were
continued for four months.

Cape Lookout not affording proper facilities for tidal observations, it was deter-
mined to have a regular series made in Beaufort harbor, and a comparative set at
Cape Lookout, observing day-tides when the sea was smooth. The series at Beau-
fort was kept up for three months and a half, and that at Cape Lookout for about
three months. At Baldhead, Cape Fear entrance, advantage was taken of the wharf
constructed by Captain D. P. Woodbury, of the Corps of Engineers, in charge of
the improvement of Cape Fear entrance, to erect a Saxton self-registering tide-
gauge, so that a complete comparison might be made with the elaborate series of
tidal observations by Lieut. Comg. Maffitt at Smithville. This gauge 18 still in
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operation. It was put up by Assistant George A. Fairfield, in charge of the tidal
series along the coast, and has, with some in{ rmissions, worked well.

A line of levels was run by Lieut. D. T. Van Buren, U. 8. A., connecting the
bench-marks of the tidal stations at Wilmington and Smithville.

SECTION V.—FROM CAPE FEAR TO THE ST. MARY'S RIVER, INCLUDING THE COAST OF THE STATES
OF SOUTH CAROLINA AXD GEORGIA. (Skerca E.)

Six parties have been employed in this section, and generally during the whole
of the season. The reconnaissance from the Ashley river to the Santee has been
made. Thelatitude, approximate longitude, and magnetic elements of Georgetown,
were determined. The difference of longitude between Columbia, South Carolina,
and Raleigh, North Carolina, has been ascertained by telegraph, and latitude and
magnetic observations have been made at Columbia. The primary triangulation,
and secondary connected with it, has advanced eastward. The triangulation of
Sgvannah River entrance and of Calibogue sound to May river has been completed.
The topography between the Stono and North Edisto has made good progress.
Some hydrography in Charleston harbor and at the entrance of the Savannah
river has been executed. Tidal observations have been made near Charleston
light-house and in the harbor, and a gauge established at St. Simons.

A communication to the Engineer department from Captain A. H. Bowman, of
the Corps of Engineers, called my attention to the probability that changes
had occurred in the channel near Sullivan’s island, known as Maffitt’s channel, and
I accordingly directed Lieut. Comg. Maffitt to make the re-examination of this
channel and its approaches. Very remarkable changes were developed by the
resurvey, tending to render the channel much more available even than when rec-
ommended for improvement in 1852. A chart exhibiting these changes accompa-
nies this report, Sketch E, No. 4. By request of the Engineer department, 1
served with Lieut. Davis, U. 8. N, and Captain J. F. Gilmer, U. 8. Corps of Engi-
neers, on a commission to re-examine the plans of improvement which had pre-
viously been suggested, and visited Charleston for that purpose in the latter part
of the month of June, returning to Wilmington, North Carolina, on the completion
of the examination and report of the commission. The services rendered by Lieut.
Comg. Maffitt and the officers of his party, then in Charleston harbor, in facilitating
the work of the commission, and in making current and other observations, were
very valuable. To the efficiency of his arrangements and knowledge of localities
and changes they owed, in a considerable degree, the promptness with which they
were able to arrive at their conclusions.

Malffitt’s channel itself ﬁsee Sketch D) was found to have moved northward
while retaining its general direction, to have diminished in width, and slightly
increased in depth. The bulkhead closing the west end of it near Bowman’s jettee
had much diminished in width, and the average depth on the bulkhead had
increased nearly two feet.

A drawing has been made during the year of the re-survey of Maffitt’s channel, and
a comparative map of this and former surveys prepared ; these bave been engraved.
The drawing of the chart of Georgetown harbor and of Tybee entrance and Savan-
nah river has been commenced. The engraving of the preliminary chart of
Charleston harbor has been nearly completed, and the drawing of the final chart
will soon be commenced. The sketches of progress in this section have been
remodelled and engraved.

Reconnaissance.—A reconnaissance of the coast of Sonth Carolina, from the Ash-
ley river to the Santee, meeting there his former work, has been made by Brevet
Major Henry Prince, U. 8. A., assistant in the Coast Survey. Within these limits
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the relative positions of many intermediate points were examined with reference
to their connection by triangulation. These include Cape Roman, Bull's island,
Eagle island, Racoon keys, and numerous localities within a range several miles in
breadth, extending along the coast. Much minute and valuable information is, as
usual, contained in Major Prince’s report, which serves to give definite ideas as to
the character of the operations northward from Charleston.

Astronomical and magnetic observations.—The party of Assistant C. O. Boutelle
encamped in the last week of Novengiggy at Allston station, near Georgetown, South
Carolina, and were there engaged in the usual routine of an astronomical station
until the 25th of January. Observations for latitude, azimuth, local time, and for
magnetic declination and intensity, were made. For difference of longitude five
chronometers were transported between Allston station and Professor Lewis R.
Gibbes’ observatory in Charleston. ‘

The party consisted of Lieut. A. W. Evans, U. S. A., assistant in the Coast
Survey, who joined it on the 22d of December; Sub-Assistant B. Huger, jr., and
Mr. ¥. P. Webber, the latter transferred from the party of Captain Cram in
November

The observatory at Allston was completed on the 13th of December, between
which time and January 21—on twenty-six nights—six hundred and ninety-eight
observations for latitude were made upon one hundred and fourteen stars, with the
zenith telescope C. 8. No. 5, (Wiirdemann.) Of these, thirty-nine stars were from
the Greenwich Twelve-year Catalogue. On thirty-two nights, between December
10th and January 24th, three hundred and twenty-five tramsits of fifty-two stars
were observed with C. S. transit No. 4.

Observations for azimuth were made between the Ist and 17th January, with the
two-feet theodolite C. S. No. 2, in the usual manner, upon Polaris at elongation—
five eastern and six western clongations being observed; three hundred and two
observations were made on the star and mark, and on thirteen objects; twelve
angles were measured by two hundred and eleven observations, to connect the
observed azimuths with the secondary triangulation of Winyah bay.

For magnetic declination one hundred and eighty-eight half-hourly readings were
taken on eight days with declinometer, D- 22; sixty-four observations of deflection
and eighty-four of vibration were made on three days, and sixty-four observations
for dip on two days. The approximate magnetic variation at Allston station is
2° 07’ east.

Five journeys, each with five chronometers, from Allston statior to Charleston,
and four journeys, with five chronometers, from Charleston to Allsion, were made
between January 4th and 25th, giving in all forty-five results for difference of lon-
gitude. Observations for local time at Charleston were made by Professor Lewis
R. Gibbes, but under very unfavorable circumstances of weather. On completing
the astronomical field-work, the party returned to Charleston, preparatory to resu-
ming the triangulation of the section.

Duplicates of all the observations at Allston were made at the geodetic station,
and have been deposited in the Coast Survey Office. The computations are now
in progress.

Observations for difference of longitude between Columbia and Raleigh were
commenced by Dr. B. A. Gould at the former, and Assistant George W. Dean at
the latter place, in January; the observers exchanging stations on the 13th of
February, to eliminate the effect of personal equations, and the work being c](_)sed
on the 14th of March. Full details of the observations at these places are given
by Dr. Gould in his report, (Appendix No. 41,) in which will also be found interest-
ing remarks on the conditions requisite to insure the transmission of signals by the
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telegraph line, and their reception at its extremities; on the disturbance by cur-
rents, induced by discharges of atmospheric electricity, even when distant from
the line; and on the progress of the application in Europe of the electro-magnetic
telegraph to determinations of longitude. The self-sustaining galvanic battery,
invented by Mr. Mathiot, of the Coast Survey, is highly praised for its efficiency by
Dr. Gould. A description has been prepared, and is appended to this report, (Ap-
pendix No. 56.) The use made of the valuable “criterion for the rejection of
doubtful observations” by Professor Peirce will prove of very considerable interest,
and the tables for its ready use, furnished by Dr. Gould, Appendix No. 41, will be
found of great value to observers generally.

At the Columbia station a double series of observations for latitude was made for
the purpose of clearing up the difficulty found at Sebattis last year, by Assistant
J. E. Hilgard, (see Coast Survey Report for 1853, page 28,) where the different
observers, using different instruments, and observing the same pairs of stars, found
latitudes differing by a small but noticeable amount. The zemth telescopes (Nos.
2 and 5, C. 8.) were employed, and the same stars (twenty-five pairs) were ob-
served with each by Dr. Gould and by Mr. Dean. Each series on the several pairs
consisted of five observations by each observer—a number which had been found
to give a probable error of observation of but 0.2”. The value of the micrometer
of zenith telescope No. 2 was determined by each observer, by two hundred and
twenty observations of Polaris at eastern and western elongation, and of No.
by two hundred and forty-four observations of Polaris, and 51 Cephei, at elon-
gations. The values of the level divisions were determined by fifty observations
with the micrometer or collimator adjusted to a sidereal focus, and placed a few feet
from the zenith telescope.

The magnetic determinations were made in the southwestern part of the Capitol
square. They consisted of one hundred and fifteen observations for variation, on
five different days, with declinometer No. 22 Jones, (No. 1 C. 8;) two sets for hor-
izontal intensity and moment of inertia, on two days; and three sets for dip, with
the ten-inch Barrow dip-circle, (C. S. No. 4,) on three different days.

It was expected to extend the telegraph operations to Macon, Georgia, this
gseason; but the various impediments from storms which interrupted the working
of the line, from business on the line, and from bad weather, had so far protracted
the work as to render this impossible. Mr. McDonnell kas prepared the station at
Macon for occupation next season.

On the 28th of March I visited the station, and found a very neat and effective
set of arrangements for the work.

Primary and secondary triangulation.—On completing the astronomical field-
work at Allston, as before noticed, Assistant C. O. Boutelle transferred his camp to
Elliott’s Cut, a central point in the triangulation, laid out for the season. {See
Sketch E.) The secondary triangulation has been extended up Wando river
to Daniell's island, and northeasterly along the coast to include Long island,
north of the entrance to Charleston harbor. New points on the seacoast were
determined where the old ones had been washed away by the severe storms of
December and January. The primary line from Elliott’s Cut to Daniell's island
was traced across Charleston Neck—a very difficult work, on account of the great
number of intervening residences and ornamental trees; and that from Elliott’s Cut
to Breach inlet was opened.

Three primary stations were occupied, and thirty-two angles were determined
upon forty objects by 3,451 observations. Eighteen secondary stations were occu-
pied, at which eighty-four angles were measured upon ninety-two objects by 1,060
.observations. This work was executed between the 24th of February and the
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13th of May; but during the greater part of March, observations were much hin-
dered by haze.

A small part only of secondary triangulation necessary to connect the triangula-
tion of Wadmelaw sound with that of Stono river is yet required; some cutting,
however, will be necessary in its execution. The connection of the work in
Charleston harbor with the triangulation from the Edisto base is now complete
through both the primary and secondary series,

The camp at Elliott’s Cut was broken up on the 5th of May; but Sub-Assistant
Huger continued the secondary triangulation of Long island until the 13th, in the
schooner Bancroft, which had been in charge of the party since the 15th of Decem-
ber. Assistant Boutelle reported at the office in Washington, where, as already
stated, (Section III,) he observed the solar eclipse of May 26th. Since then he
has been engaged in the computation and reduction of his work in this section,
and, as noticed in its place, in the secondary triangulation in Section I. I visited
Mr. Boutelle's station at Elliott’s Cut during the season, and went over some of the
ground of the secondary work with him.

Lieut. D. T. Van Buren, U. 8. A.| assistant in the Coast Survey, has completed
the secondary triangulation on Tybee bay, including Savannah River entrance from
the junction with the work of the previous season by Captain E. O. C. Ord, U. S. A,
and that on Calibogue sound as far as May river. (See Sketch E, No. 2.)

This survey extends over level tracts intersected by numerous navigable creeks.
Lieut. Van Buren remarks: ‘‘Many of these creeks are navigated at all times, and
most of them when the tide serves. Thus, Cooper river is used by the steamers
taking the inland route between Savannah and Charleston; these same steamers
touching at Bluffton, a town of considerable trade in cotton, &c., the town being
situated on May river, about five miles from its entrance into Calibogue sound.”

The party have had the use during the season of the schooner ¢ Meredith,” for
transportation.

This party was visited by me during the season, and, by request of the Savannah
Chamber of Commerce, I gave directions for the survey of the inland passes near
Romney marshes; but the advanced period of the season when the other work was
completed rendered this impracticable. It will be taken up at the opening of the
next season.

The statistics of the work between February 1st and May 4th are as follows:

Number of stations established - - - - - - 15
Number of stations occupied - - - - - - 13
Number of angles measured - - - - - - 70
Number of observations - - - - - - - 1,642
Area of triangulation (square miles) - - - - - 34

In connection with the establishment of intermediate tidal stations, a line of
levels, found to be requisite, was run by this party between Wilmington and Smith-
ville, North Carolina, previous to the commencement of the triangulation. The
officer in charge during the season mentions, in high terms, the aid afforded by
Sub-Assistant John Rockwell, and his hearty co-operation in the execution of the
survey. The computations and duplicate records have been returned to the office.

Topography.—The minute topographical survey in this section, north and south
of Charleston harbor, has been executed by the party of Sub-Assistant R. M. Bache.

On the south side along the seaboard, the work embraces Seabrook’s island,
near the entrance of North Edisto river, Kiawah island, stretching towards the
mouth of Stono river, which is also included in the survey, together with Kia-

8
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wah river, parts of John's island in Colleton parish; and north of the Stono, Cole’s
island, and part of the outside shore of Folly island.

The area covered by topography in these several localities is about thirty-two
square miles, and about two hundred and four miles of shore-lines were surveyed
between January 2 and May 1.

The topographical work north of Charleston harbor was confined to the survey
of Long island between the 18th and 27th of May. This work includes seventeen
and a half miles of shore-line within an area of four square miles.

Sub-Assistaut Bache has since been engaged in putting in ink the foregoing work,
and in field-work near Plymouth, Massachusetts, in Section L

1 inspected the progress of this work during the season, and found it entirely
satisfactory. ,

Hydrography.—After completing Beaufort harbor, North Carolina, the hydro-
graphic party of Lieut. Comg. Maffitt, U. 8. N., assistant in the Coast Survey,
made the re-survey of the channel known by his name near Sullivan’s island, to
which reference has been made in the introductory remarks of this section.

It was intended that a reconnaissance of Port Royal inlet and Beaufort harbor,
South Carolina, should next have been made, but the communications addressed to
Lieut. Comg. Maffitt failed to reach him in time for the purpose; and that work yet
remains for the next season, in the instructions for which it will be included.

The party next took up the completion of Savannah River (Tybec) entrance,
which was interrupted by an accident to the steamer requiring repairs, which, in
consequence of the occupation of the railway and marine dock at Savannah, could
not be made there, and made necessary the return of the vessel to Charleston. Here
the party rendered valuable service to the commission on the improvement of that
harbor which had been re-assembled by the Engineer department, in current and
other observations. The vessel being repaired, they undertook the Gulf Stream
work which had been directed—namely, an extension of the previous examination
of the bottom on the Charleston section and north of it, in which the previous sum-
mer’s work had developed such curious and important inequalities—but had hardly
made & beginning, when the vessel sprang a leak, requiring all the efforts of officers
and men to bring her safely into port at Norfolk. Here the steamer was exchanged
for a sailing-vessel, and the schooner John Y. Mason, Lieut. Comg. Maffitt, executed
the hydrography of James River entrance in Section IIL

The statistics of the work thus executed are as follows:

Charleston, S. Savannah. Gulf Stream, Total.
C.; supple-
mentary.
Number of miles of coundings run.....ccevvuevacncnns 41 567 160 1,49%
Number of angles 0bserved. ..., .oceeeceee corrceneanen 406 L,193 feeeeeeneenana. 4, 354
Number of casts of the l6ad...cccncereceervacercnavans 3,280 14,815 | ceeveneeonann 55, 363
Number of specimens of the bottom.... .. 8 17 8 67
Number of current stations cceupied ... o...cooeoauon.. 8 s 29
Number of stations 0coupiod. ... ..o vavereuurecrseecoane|ounraceeanonas|asvenorens sons T S O

The office-work turned in by his party consists of a sheet of Maffitt’s channel, (scale
+959 1) and various current diagrams. That reported as partially completed in Octo-
ber consists of duplicates of journals, a chart of Tybee entrance, (scale ;5ig5,) cur-
rent diagrams, and abstracts.

Tides.—A self-registering tide-gauge was established by Assistant G. A. Fairfield,
near the light-house on Morris’ island, for the purpose of comparing the results of
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the ocean tide with those in the harbor. It did not work successfully, however;
and the pipe leading to it soon became choked by sediment. The observations
for comparison still remain to be made. The tide-gauge at Castle Pinckney is one
of those which are kept up for central reference. It has been carefully observed
and continuously, except for a short time after the disastrous gale of September 6,
which damaged the wharf, and carried away the box. A tide-station was estab-
lished also by Mr. Fairfield at St. Simon’s; but the observations were not long con-
tinued, and the work there remains to be done.

GULF STREAM.

In my last annual report I gave the conclusions which a preliminary discussion
of the observations of the Gulf Stream, especially those for temperatures, up to
that time, had developed. Following the methods adopted in that discus:ion, Pro-
fessor Pendleton, U. 8. N., assistant in the Coast Survey, under my immediate direc-
tion, went carefully over all this work; re-plotting the diagrams, re-computing the
tables, enlarging upon many of the incomplete deductions, and in general working
over the whole matter anew. Closer numerical results were of course obtained in
many cases, but the conclusions were undisturbed. This discussion will be given
in full detail in the volumes of Records and Results of the Coast Survey, with the
observations themselves; for the present I have placed in the Appendix No. 47 the
outline of it, which was communicated, under authority from the Treasury Depart-
ment, to the American Association for the Advancement of Science, at its meeting
in Washington. Plate No. 24 gives the determination of the stream from this
discussion, the temperatures being marked by the darker and lighter shades; the
darker corresponding to the higher temperatures, and the alternate bands of high
and low temperature being shown by the alternations of the shades. The dia-
grams giving the law of change of temperature with depth, the changes of tem-
perature at any given depth across the section of the stream, the variation of
depth for a given temperature, and the character of the bottom, are shown in Plate
No. 25. It will not be necessary to notice these further here, as they are referred
to in the paper very fully.

The subjects treated are:

1. The distribution of temperature at different depths, which is shown in the
cold counter-current to take, after a certain depth, the form of equilibrium, due to
the conduction of heat by water, a bad conductor, and, under the Gulf Stream pro-
per, curves varying from the form of equilibrium. The existence of the polar
current underlying this body of warm water from the tropical regions is discussed.

2. The distribution of temperature at the same depth on the several sections
perpendicular to the stream from prominent points of the coast. The curious
facts in regard to the *‘cold wall” limiting the inner side of the hot water of the
Gulf Stream are here brought out; and the division into alternate warm and cold
bands of the waters of the ocean in and near this mighty stream.

The permanency of the divisions of the stream in different years is tested; the
summer stream, by the results of running the same section in different years, and
by the agreement or variance of the results obtained at a particular depth with
those at other depths. The uncertainty of position of one of the points of highest
or lowest temperature is there found to be, on the average, seven miles; and of the
best deterniined bands the hottest, and those near to it, five and a half nautical
miles. The differences in the temperature of the whole mass of water at the same
season in different years are often more considerable than the differences of dis-
tribution. The other form of discussion, which takes in, generally, only accidental
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variations of temperature, gives for the probable uncertainty of the position of the
axis or hottest part of the stream, two miles and a. half, in those parts of the stream
where 1t is well defined.

The correspondence between the figure of the bottom and the general divisions
of the stream, as brought out from the observations of Lieuts. Comg. Craven and
Maffitt, is here shown.

3. The ‘cold wall” is traced in the southern sections as well as the northern,
varying only in the amount of change.

The changes in position of the remarkable points in the stream with the seasons,
and other circumstances, are not disposed of.

The observations have been made, as far as practicable, in the summer, when the
exposure to the observers is least, and when the temperatures of the surface-water
and of the air would be most nearly the same, and therefore the least disturbing
action would be produced by the air.

Since my last report Lieut. Comg. Craven has run two sections of the stream—
in February, 1854—to give the winter temperatures; and bas attempted a northern
section, imperfectly run before, but with incomplete results, from the giving out of
parts of the engine of his vessel in the rolling sea of the Gulf.

In running the first two sections across from Cape Canaveral, Florida, and St.
Simon’s, Georgia, Lieut. Comg. Craven also re-investigated the depths at which
bottom was found, with his improved Massey’s sounding-machine, instead of the
sounding-line, which, as has been before stated, could, probably, not be relied upon
to give such great depths accurately. The ratio is of course a very variable quan-
tity; but in the comparisons on the St. Simon’s section, indicates but seventy per
cent. of the depths obtained by the line in a depth of about five hundred fathoms.
Thus bottom was found at about one hundred and twenty-nine miles from the land
on the St. Simon's section, in 1853, with the line at five hundred fathoms; and in
1854 with the Massey at three hundred and fifty fathoms; and again at about one
hundred and forty-one miles, in 1853, with the line, at five hundred and twenty
fathoms; and in 1854, with the Massey, at three hundred and ninety-five fathoms.
The proportion is shown by other comparisons to be a variable one. The form of
the bottom, which was deduced from the observations of last year, is confirmed by
these.

In regard to the temperatures observed in February, if we had no others to

uide us, such is the irregularity which reigns, we should be led to despair of a
result. The beautiful curve of equilibrium, and others which we obtain in the
summer observations for the change of temperature with depth, is replaced in
winter, as the known changes would lead us to expect, by irregular forms. The
temperature from some twenty to one hundred, and sometimes one hundred and
fifty fathoms, remains nearly the same, and then suddenly falls very rapidly. The
temperatures at fifty fathoms are sometimes greater than those at and near the
surface. On the Canaveral section, a vertical line would represent the law of tem-
peratures from the surface to one hundred and fifty fathoms, for four of the posi-
tions. Then the fall is extremely sudden, amounting in the next hundred and
fifty fathoms, in many cases, to twenty degrees Fahrenheit.

While the hottest part of the Canaveral section at five fathoms depth, in June,
1853, was 814° Fahrenheit, in February, 1854, it was but 77° Fahrenheit. In the
summer, the two curves of temperature for five fathoms, and for one hundred and
twenty-five fathoms, differed, on the average, about 16° Fahrenheit, while in the
winter of 1854, the difference was about 5° Fahrenheit. At five fathoms below the
surface on the St. Simon’s section, in June, 1853, the highest temperature was 803°
Fabrenheit, and in February, 1854, 774° Fahrenheit. In the summer of 1853, the
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curves representing the temperatures at five fathoms, and at one hundred and
twenty-five fathoms, differed some 17°, while in the winter of 1854 they were but
5° to 6° asunder.

The double division of the stream is shown at Canaveral, the section of which
is carried further than in 1853, by some thirty miles. The first maximum was
about seven miles nearer to the cape than in 1853, and the second one was the
higher. What would be generally taken by navigators as the Gulf water, was
sixty-five nautical miles from the cape. The nearer maximum, forty-five miles
from the cape, was but little lower in temperature than the furthest, until the
depth of more than one hundred fathoms was reached. The St. Simon’s section
showed the highest temperature about one hundred and seven miles from the land
in the curves near the surface; but there had obviously been some great disturb-
ance of temperature just before these results were obtained, in three cases: after a
very sudden fall of temperature from the surface to ten and fifteen fathoms, there
is as sudden a rise to twenty fathoms.

The lowest temperature recorded on the Canaveral section was 50° at three hun-
dred and fifty fathoms, ninety-five miles from the cape; and on the St. Simon’s
section, 47° at three hundred and forty-five fathoms; but no casts were made deeper
than four hundred fathoms.

In the region of the Gulf Stream, on a section from Nantucket or Cape Cod, dif-
ficulty might be expected in obtaining well-characterized results; and it has so
happened that in the cruises of 1845 and of 1854, directed to this same section, an
accident in each case prevented the prosecution of the work sufficiently far,
requiring the return of the vessel. The indications are, that the hottest water of
the stream was some forty to fifty nantical miles further south and east in October,
1854, than in August, 1845. The highest temperature registered at twenty-five
fathoms by Lieut. Comg. Davis in 1845, was 754° Fahrenheit; by Lieut. Comg.
Craven, at thirty fathoms, in October, 1854, was 70° Fahrenheit. Both observers
passed through the first warm branch of the stream; the first for about ninety to
one hundred and sixty miles from Nantucket, and the second for about one hun-
dred and twenty-five to two hundred miles. The Gulf water forms quite a super-
ficial stratum for about one hundred and sixty miles from Nantucket. At a depth
of nine hundred fathoms, Lieut. Comg. Craven found a temperature of 35°, which,
he remarks, is the lowest he has noted in any of his explorations. This is but
eleven degrees lower than was found on the section off Cape Canaveral, Florida,
in June, 1853. Twenty fathoms below the surface, here the temperature was
67°, and at Canaveral 74°. :

In examining the Gulf Stream sections from Cape Canaveral and St. Simon’s,
Lieut. Comg. Craven reports the following work done:

‘ Miles. Positions. " Observations.
| |
Bt. SIMOND'8 BECHION «.nve s eeeoe e ceeemene cecesvnmes cneecnce snen 140 11 74
Cape Canaveral BOCtion .......ecueevemeueoncnnancosomcs caceanas 100 8 58

Two current-bottles were found on the eastern coast of Florida, which had been
thrown over from Coast Survey vessels, and the cards within them were kindly
transmitted to the office in Washington. One of these had been thrown from the
steamer Walker in the longitude of Mobile, in the latitude of Pass & I'Outre, at the
mouth of the Mississippi, two months before it was found by Mr. Douglass Dum-
mett just south of Mosquito inlet. The other, from the steamer Corwin, fourteen
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miles ENE. from Cape Florida light, was found by Mr. John Adams near Jupiter
inlet. The first will be further noticed under the hydrography of Section VIIL
We do not know the date at which the second probably came ashore. They con-
cur, as far as the latter part of their course is concerned, showing the same
direction of the current onward and shoreward.

SECTION VIL—FROM THE ST. MARY’'S RIVER TO ST. JOSEPH'S BAY, COAST OF FLORIDA, AND INCLUDING
THE FLORIDA REEFS AND KEYS. (Skercu F.)

The largest number of parties which the appropriation permitted has been at
work in this section during the whole time that funds were available. They con-
sisted of a reconnaissance party, two triangulation parties, two topographical par-
tics, and a hydrographic party; with a steam-vessel for outside work,-and a sailing-
vessel for inside. Tidal observations were made continuously for five months at
Cape Florida; at St. Augustine for three months; and at Tampa bay for three
months; and were attempted at Indian River inlet.

The outer triangulation of the keys and reefs now reaches from Virginia key,
westward, to Key Rodriguez, (sce Sketch F, No. 2,) and from the western extremity
of the Marquesas to Point Dora, which is five-eighths of the whole. The inner trian-
gulation extends over Key Biscayne bay, Card’s sound, and part of Barnes’ sound,
about one-third of the whole. The proper time has core for the minute measure-
ment of the Key Biscayne and Cape Sable bases; which I propose to undertake
myself next spring. The plane-table work has followed the triangulation on
the outside from Old Rhodes key to Wednesday Point, and from the Marquesas
to the Pine islands; including the marking of the keys east of Key West, and
inside over Key Biscayne bay. The hydrography outside reaches from the same

oint of beginning to Carysfort light; and from the Tortugas, including Rebecca
and Isaac shoals, eastward toinclude Key West and its approaches, and Bahia Honda;
and inside, Key Biscayne bay and the greater part of Card’s sound. The parties
generally in this section during the past year have accomplished a fair proportion
of this work, considering, of course, their increased number.

The reconnaissance of the eastern coast of the peninsula has determined the
practicability of a main triangulation there. The division of, and marking nine-
teen small keys, has been made. The triangulation outside has furnished points for
the topography of the next year, east of Saddle Hill. That inside has completed
Barnes’ sound behind Key Largo. The hydrography has discovered an important
harbor, Turtle harbor, near Caysfort light-house; and a system of buoys and a sea-
mark have been recommended for it. The sea-marks have been prepared for erec-
tion on the points of the reef, approved by the Light-house Board. A reconnais-
sance of Coffin’s Patches has been made in reference to the erection of a light-house
there. :

I am indebted to the Chief Engineer, Gen. J. G. Totten, for information of a
shoal, not on the charts, in Garden Key channel, Tortugas; the light-house on
Garden key being due south. There is scant three fathoms of water on the shoal,
and six and a half and seven fathoms on each side of it. The notice is derived
g'fm }?il;zut. H. G. Wright, of the Corps of Engineers, (see Appendix No. 17,) and

ceteh F.

The office-work of the field parties has been brought up, including the inking
of the plane-table sheets, the computations, and plotting the hydrographic sheets.
In the office of the Coast Survey the chart of Key West, on the largest scale, and
Florida reef and keys, No. 1, have been commenced ; the sketch of Turtle harbor
has been drawn and engraved; and the sketches for the report are prepared and
in the course of engraving. The tidal observations at Egmont key, Tampa, have
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been discussed under my immediate direction, and those at St. Augustine and Cape
Florida are in the course of reduction.

Reconnaissance.—A reconnaissance of the eastern coast of Florida, from the &t
John’s to Jupiter inlet, was made by Brevet Major Henry Prince, U. S. A., assistant
in the Coast Survey, in January, February, and part of March. He passed usually
by the sounds and rivers near the coast, and occasionally by land, in conveyances
furnished by the way ; noticing minutely the difficulties and facilities for a triangu-
lation, and collecting all the information which might be useful to the parties which
were to follow him. He met everywhere with a kind disposition to forward the
objects of his reconnaissance, and to furnish him every desirable information. After
passing over the route twice, going and returning to St. Augustine, he collected
in the office of the Surveyor General there the plats of the public-land surveys, and
compiled a series of highly useful reconnaissancc-sheets. From the information
obtained by him, the outline on Sketch F is drawn. The original maps include
a belt of from about three to ten miles from the ocean shore, and about two hun-
dred and sixty miles in length, upon which the general features of the country are
sketched. As an introductory work to the survey of the peninsula, this reconnais-
sance is of great value; showing the resources upon which the parties may rely, the
difficulties they may expect to meet, and the leading facilities which may be ex-
pected in their operations. The sounds and lagoons, with occasional reaches in the
rivers near the coast, and the ridge of sand-hills near the ocean shore, present, as
usual, the main facilities for the triangulation. There are a few mounds, one of
which, near old Fort Jupiter, Major Prince estimates at twenty-five to thirty feet in
height ; the ridge from Fort Pierce to Mount Elizabeth, fourteen miles, at sixty feet;
and Turtle mound, about twelve miles from Mosquito inlet, at forty to fifty feet
high. These, however, are exceptions to the general character of the coast,

Major Prince’s conclusions are of decided interest, especially when it is consid-
ered that his experience in the different parts of the survey has given him ample
means of forming an accurate judgment. He states that a main triangulation of
the smallest size along the coast seems quite feasible, and that the route of the sec-
ondary or small triangulation is decidedly indicated by suitable openings along the
whole extent of coast, and that the main tiangulation would find open country to
cross the peninsula on the line from Lake Washington to Charlotte harbor. The
lines through the swamps would be the most difficult; but these would cross them,
not lie in them.

Jupiter inlet was opened artificially in 1844, at a time when the water in the
everglades was high, by merely cutting a small trench. It remained open until
1847, then closed, and again re-opened in 1853.

From oral and other information collected, Major Prince infers that south of Ju-
piter inlet *‘the opening for the smaller triangulation appears to be hardly inferior
to that along the rest of the Atlantic coast of Florida.” The distance from Jupiter
inlet to Cape Florida is about seventy-five miles.

Major Prince also furnished a compilation from the Surveyor General's office of
the western coast of the peninsula of Florida.

Astronomical observations.—Under the direction of Assistant F. H. Gerdes,
observations were made for connecting Mobile and Key West, by chronometers,
for difference of longitude. Sub-Assistant J. G. Oltmanns observed for time at the
astronomical station at Pascagoula, and then at that at Key West. Next passing
to the Tortugas, he observed, with the transit instrument, (C. S. No. 9,) for time,
near the light-house there, and also with the zenith telescope (C. S. No. 1) for
latitude, returning to Key West, and again mounting the transit and making time
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observations with it. Sixty-seven transits were observed and seven pairs of stars
with the zenith telescope. Mr. Oltmanns was indebted for facilities in his work to
Lieut. H. G. Wright, of the Corps of Engineers, and to Lieut. Randolph, of the
revenue marine service.

Secondary and tertiary triangulation.—Lieut. James Totten, U. S. A., assistant
Coast Survey, continued the triangulation eastward of Key West from the limits of
his work of last year, about ten miles, to Johnson’s key—Point Dora, twenty-five
miles from Key West. (See Sketch F, No. 2.) The occupation of two more
stations outside will carry it to Loggerhead key.

During the season Lieut. Totten measured a short base on Grassy key, and made
a small triangulation to enable Lieut. Comg. Craven to execute the hydrography
of Coffin’s Patches.

The statistics given by Lieut. Totten in his report are as follows:

Number of stations occupied, including four reoccupied - - - 29
Number of angles measured, including twenty-seven remeasured - - 193
Number of observations in measuring angles - - - - 7,904
Number of observations in remeasuring angles - - - - 1,501
Area in square miles - - - - - - - 104

The services of Mr. C. T. Iardella, as aid to the party, are acknowledged with
raise.
P The office-work of the party has been brought up, and Lieut. Totten has been
engaged in superintending the repairs of his vessel and the construction of the
signals for the Florida reef.

Lieut. A. H. Seward, U. S. A,, assistant in the Coast Survey, continued the inte-
rior triangulation from the points in Card’s sound where it was left by the late
lamented Lieut. Joseph S. Totten, to Grassy Point, in Barnes' sound—(see Sketch
F, No. 2)—a distance of about eighteen miles. At this point the main land and
inner keys are separated from Key Largo by merely a small creek, and no water
communication with the outside exists between Angelfish and Tavernier creeks, a
distance of nearly thirty miles; and Key Largo, which is from three quarters to a
mile in width, and heavily timbered, separates the interior from the exterior trian-
gulation.

“The bay inside is cut up into several small divisions by low marshy keys jut-
ting out from the main shore. These smaller bays are connected with each other
by narrow creeks, with bars at their entrances, over which not more than two and
a half feet can be carried.”

This survey was commenced on the 28th of December, 1853, and between that
date and the 14th of May, 1854, the following work was done:

Number of signals erccted, viz: 13 first order, 28 second - - - 41
Number of stations occupied, viz: 13 first order, 12 second - - 25
Number of sets of repetitions for measurement of angles - - - 796
Number of observations made for measurement of angles - - - 4,402
Area covered by the triangulation (square miles) - - - - 52

The instrument used was the twelve-inch Gambey theodolite, (C. 8. No. 32.) Mr.
C. B. Baker assisted Lieut. Seward in his observations. The party had the Coast
Survey schooner Hassler for transportation.

Topography.—The topographical survey of the Florida keys, next to and within
the reef, has been carried on by two parties; one of which was, besides, specially
employed in marking and dividing the keys for the General Land Office. This
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work, which was commenced in the spring of last year at Boca Chica, east of Key
West, was continued during the past season by Sub-Assistant I H. Adams. (See
Sketch F, No. 2.) The following-named keys were surveyed, marked, and meas-
ured: West Harbor key, the most porthwesterly of the group referred to; Kast
Harbor keys, Cayo Agua, Desolation, Hawk, Middle, Eagle Nest, Snake, Rock-
land, East Rockland, Big Coppett or Coppice, Half Moon, Shark, O'Hara, Geiger's
key, South Saddle Hill, Round, Wall, Bird, and Pelican keys. These are all small
keys, the aggregate area being forty-six square miles, and the total length of shore-
line seventy miles and three quarters. The intersections of meridional with section
and quarter-section lines were marked by numbered stakes planted at each inter-
section.

A tracing of the drawing of Mr. Adams has been communicated to the Commis-
sioner of the General Land Office, and the determinations of Mr, Wainwright have
also been placed at his disposal. (See Appendix No. 19.)

South Saddle Hill, so called, is the first object seen by navigators approaching
this part of the coast, and has been mistaken for elevated ground. It owes its
form, however, to a growth of tall mangroves, the inner trees of the group rising
highest, and giving a rounded shape to the whole.

Mr. G. W. Parrish served as aid in this party, and his zeal and efficiency in the
discharge of duty are specially referred to.

The report of Mr. Adams contains some interesting remarks and general inform-
ation in regard to the character of the keys upon which the party was employed.
(See Appendix No. 19.)

The party of Sub-Assistant 8. A. Wainwright began operations in Februnary,
where the party of Mr. Adams had left them the previous season, at Old Rhodes
key, (Sketch F, No. 2,) and proceeded in a southwesterly direction to Wednes-
day Point and Point Perry, on Key Largo North. This work includes several small
keys, separated by narrow and intricate passages. The aggregate area is seven
square miles, and the whole length of shore-line forty miles. This party also traced
the shore-line of a portion of Bahia Honda for the hydrographic party. Mr. Wain-
wright left Washington in December to commence this work, but owing to the
delay and injury to the vessel intended to furnish him transportation, (the schooner
Joseph Henry,) was not able to commence operations until late in February.

The gencral features and character of the keys here referred to are described in
the report of Sub-Assistant Wainwright. (See Appendix No. 19.)

Hydrography.—Lieut. Comg. T. A. Craven, U. S. N,, assistant in the Coast Sur-
vey, having in charge the steamer Corwin, resumed operations in this section on
the 15th of April, and has carried the hydrographic survey between the keys and
reef from Pacific reef southward, and westward to Basin Bank, a distance of four-
teen miles, and inside of the keys, over Card’s sound. (See Sketch F, No. 2.)

A reconnaissance of Coffin’s Patches, on the Florida reef, based upon the triangu-
lation of Lieut. James Totten, U. 8. A., assistant, has also been made during the
season. (See Sketch F, No. 2.)

When on his way to the reef, Lieut. Comg. Craven repeated the observations
for temperature and depth, made during the previous season on the 8t Simon’s and
Cape Canaveral sections of the Gulf Stream, noticed in my report of last year.
The results, which confirmed those of the previous season, are given under the
head of the “Gulf Stream.”

Touching at Havana, on his way to Key West, Lieut. Comg. Craven was called
upon, in behalf of the Department of State, by the consul at Havana, to convey to
Charleston, South Carolina, the despatches in Telation to the seizure of the steam-
ship Black Warrior JOY the authorities of Cuba, On his return thence, the survey
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of the reef was commenced and continued until the Ist of June, when sickness
broke out among his crew, one case of which terminated fatally, and obliged him
to return to New York.

While engaged on the Florida reef a convenient harbor of refuge was discovered
by the hydrographic party, near Turtle reef, and which, from its position, Lieut.
Comg. Craven has named Turtle harbor. This harbor is four and a half miles to
the northward and westward of Carysfort light-house, and when marked by a
beacon and buoys, will become an important harbor of refuge. Twenty-six feet of
water can be carried into the anchorage, where the bottom is soft clay. The par-
ticulars of this discovery were communicated to the department and published,
(see Appendix No. 15,) and the recommendations of Lieut. Comg. Craven in regard
to a beacon and buoys at the entrance of the harbor have been communicated to
the Light-house Board. A sketch of Turtle harbor is prepared for this report.
(Sketch F, No. 3.)

Lieut. Comg. Craven has reported the following statistics of the season’s work:

Number of miles run in sounding - - - - - - - 74
Square miles of area surveyed - - - - - - - 131
Whole number of soundings - - - - - - - - 41,522
Number of angles used - - - - - - - - - 1,714
Greatest depth of water (fathoms) - - - - - - - 64

Lieut. Comg. Craven subsequently made a hydrographic reconnaissance of Wim-
ble shoals, on the coast of North Carolina, referred to under the head of Section
IV, ran a portion of a section of the Gulf Stream off Cape Cod, made numerous
light-house examinations on the coast of Maine, and current, tidal, and other
observations in Portland harbor. The details of these valuable and long-continued
labors are stated in the notice of the hydrography and light-house examinations of
Section L

It is known to navigators that there are passages at particular points through
the Florida reef by which safe and comparatively protected navigation may be had;
but where these positions are, is not generally known. One important object of
the sea-maiks in course of erection on these reefs, will be to enable navigators to
ascertain precisely their position along the reef, and to be able to avail themselves
of such passages through it as the Coast Survey points out. The important obser-
vation has been made by Lieut. Comg. Craven, (see Appendix No. 16,) that bring-
ing Indian key to bear in any direction from N. to N.W. by N. and standing for it,
will carry vessels safely over the reef in not less than eighteen feet water.

Tidal observations were made in St. Augustine harbor on a stafl-gauge, and
others for comparison, during the day-time, near the light-house. The former were
continued as long as was deemed necessary for the comparison with other stations;
they were under the direction of Assistant George A. Fairfield.

The same officer made the arrangements for establishing a self-registering gauge
at Cape Florida, where Mr. L. E. Tansill, who had been in charge of the gauge at
Bolivar Point, was stationed. These observations were closed in October, and the
observer was directed to repair to Indian key to establish a gauge there.

Lieut. Comg. Craven stationed a tidal observer at Indian inlet, but the washing
away of the gauge in a storm, and the sanding up of the channel, soon interrupted
the observations. .

On his way to Cedar keys, Lieut. Comg. Berryman, U. 8. N., assistant in the Coast
Survey, established a self-registering gauge at Egmont key, Tampa bay, and left
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Corporal Thompson, of the engineer company A, in charge. The observations
were continued until August, when the observer was transferred to St Mark's.

Light-house examinations, d:c.—A sketch of the reconuaissance of Coffin’s Patches
(see Sketch F, No. 4) was transmitted, with the suggestions of Lieut. Comg.
Craven in regard to a light for the vicinity, in a letter addressed to the Secretary
of the Light-house Board, a copy of which is given in the Appendix, No. 73.

The report of Lieut. James Totten, U. S. A., assistant in the Coast Survey, on the
mode of establishing sea marks and their places upon the Florida reef, having been
approved by the Light-house Board, he was requested to execute the plan under
the appropriation for the purpose, and has prepared the necessary drawings and
had the castings made in conformity with the specifications. These will, it is
expected, be completed in time to erect the signals during the coming season.

SECTION VIL—FROM ST. JOSEPH'S BAY TO MOBILE BAY, INCLUDING PART OF THE COAST OF FLORIDA
AND ALABAMA. (SkercH G.)

There were no means particularly appropriated to this section, but at the close
of the first half of the surveying year, such as could be spared from other sections
were applied to beginning or continuing some of the most pressing work. Asl
have several times stated, this section can hardly by any exertion be brought up to
the line of progress of the others. The estimates for the next fiscal year con-
tain an item for the section which had been inserted in the approved estimates, and
which will secure greater progress for the next year. As the case stands, how-
ever, more progress would have been made in the land-work, but for a series of
mishaps which retarded the parties sent to execute it.

Interesting information in regard to Cedar keys, in reply to inquiries by Hon.
D. L. Yulee, will be found in the letters of Assistant F. H. Gerdes and Lieut. Comg.
Berryman, (Appendix Nos. 26 and 27,) and in relation to Tampa bay, by Lieut.
Comg. Berryman, (Appendix No. 25.)

Besides the reconnaissance and progress-sketches of this section, a map of Cedar
keys has been commenced, and the tidal results for Tampa computed. Like Cedar
keys, the tide at Egmont key (Tampa) has a large diurnal inequality ; but the rise
and fall is less, being at Cedar keys 2.5 feet, and at Egmont key 1.7 foot. Corporal
Thompson is now observing at St. Mark’s.

Astronomical and magnetic observations.—QObservations were made at Cedar keys,
(Depot key,) St. Blas, and St. Andrew’s bay, with a portable transit, for time, giving
the approximate difference of longitude. The latitudes were only = rough approx-
imation, as a failure in transportation had deprived Mr. Gerdes of the usual appli-
ances. Observations for magnetic variation were made at the astronomical stations,
which were duly marked for reference. Two nights’ observations for difference of
longitude were made at St. Blas, and two at St. Andrew’s.

Triangulation and topography—The preliminary triangulation and topography
were continued at Cedar keys in December, (see Sketch G, No. 2)) four new signals
erected, and five old ones re-established and determined. The topography covered
about twenty-one square miles of area, the shore-line of islands being about forty
miles, and of marsh and main land about one hundred miles. This extension of
the topography was for immediate use by a hydrographic party. A preliminary
base was laid out at St. Andrew’s and marked, and its azimuth determined; and a
general reconnaissance for a triangulation of the entrance was made. I expected
that the secondary triangulation and topographical party sent to St. Andrew’s
would have had the advantage of Mr. Gerdes’ presence, in commencing their work;
but the extraordinary delay of the small vessel having the instruments and men
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of the party on board, and other circumstances, interfered entirely with my arrange-
ments, and the only opcrations at St. Andrew’s bay were those above referred to.

A preliminary triangulation was made at Ocilla river, Apalachicola bay, by Sub-
Assistant J. R. Offley; and the topography, by Assistant George D. Wise, followed
the triangulation closely. (See Sketch G.) A local base was measured with a
chain; five station-points were established, four of which were occupied; and
nineteen angles measured by one hundred and eighty-nine observations upon nine
different objects. The plane-table survey of Mr. Wise embraces two miles at the
entrance of the river, and extends three miles up the stream. These two parties
had the use of the Coast-Survey schooner Franklin, transferred by Mr. Wise from
Section IIL. ,

Hydrography.—The party of Lieut. Comg. O. H. Berryman, U. 8. N, assistant
in the Coast Survey, having in charge the schooner Crawford, reached Cedar keys
on the 14th of March, and, after being employed a short time in erecting necessary
signals, proceeded to execute the hydrography of that vicinity. This work includes
Sea Horse reef, and a considerable portion of the space between it and the Oyster
reefs, in the direction of Crystal River offing, together with the very numerous
channels and shoals between the keys. (See Sketch G, No. 2.)

The following is an extract from the report of Lieut. Comg. Berryman, in relation
to the natural features of Cedar keys and their approaches:

“The whole vicinity of these keys exhibits a series of flats, frequently exposed at
low water, and covered occasionally with a thin mud which sustains a fine growth
of grass.

“The best entrance to the keys for sea-going vessels is” through the main ship
channel from the south; the approach is easy, and the anchorage good in all winds
from west-southwest to east by the north.

“ The bar is distant two miles from Sea Horse key, and has, at ordinary low
tides, ten feet of water on it; but the depth is considerably reduced by easterly,
and increased by westerly gales. It cannot be safely crossed in a gale, or when
the swell is high.

‘ All the channels leading to Depot key are narrow and crooked.”

Further information in regard to these keys and their approaches will be found
in the Appendix No. 26.

Lieut. Berryman closed the operations of his party in this section in the middle
of June, and reports the following statisties:

Number of lines of soundings run - - - - - -~ - 1531
Number of soundings - - - - - - - - - - 57,400
Number of angles - - - - - - - - - - 3,009
Number of miles of soundings - - - - - - - - 985

The office work of the party has been completed, including the hydrographic
sheet of the present season.

On his way to Cedar keys, Licut. Comg. Berryman put up a tide-gauge at Eg-
mont key, lahding Corporal Thompson to take charge of it.

A hydrographic reconnaissance of Tampa bay, included in my instructions to
Lieut. Berryman, was rendered impracticable by desertions from his crew and other
causes. Some important information, however, in regard to the channel and
anchorages, based upon general observations, or collected from local sources, will
be found in extracts from a letter written by that officer. See Appendix No. 25.

At the end of December, a request was made by the Light-House Board for
information upon which to base estimates of appropriation for the beaconage and
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buoyage of Apalachicola bay, Florida. This was accordingly included in my
instructions to Assistant Gerdes; but as action thereon had been anticipated by
the Chamber of Commerce of Apalachicola, his report, in which is expressed a
general concurrence with the views of the petitioners to Congress, is not further
referred to.

SECTION VIIL—FROM MOBILE POINT TO VERMILION BAY, INCLUDING THE COAST OF MISSISSIPPI AND
PART OF LOUISIANA. (Sgrrcs H.) . ~

In this section the officers of the Survey have had, during the past season, more
trials of endurance, and less of the reward of success, than usually falls to their lot.
Not only was the weather generally unfavorable to work, but the hurricane of
March 30-31 swept over the coast where two of our small vessels were employed,
stranding one and capsizing and sinking the other. Happily, no lives were lost
in either case; but the stranded vessel was put afloat, and the sunken one raised,
at a loss of time and means that told heavily upon the operations of the parties
using them. In neither case could human care or foresight have availed to prevent
the result. The progress of the primary triangulation party was thus cut short, and
that of the reconnaissance party much abridged. 1t will be seen, however, that the
coast has been examined from Fort Jackson, on the Mississippi, to Chandeleur bay,
with promising results as to the triangulation, and with hardly less promise from Pass
Fourchon, across Barataria bay, to New Orleans; that a special reconnaissance has
been made of Pass Fourchon, developing an increased depth on the bar; and that a
triangulation has been laid out for Atchafalaya, Cote Blanche, and Vermilion bays,
part of which will be executed this season. The secondary triangulation has en-
countered many minor difficulties also, but has been carried to a line from the
marine hospital, opposite New Orleans, to Greenville. The hydrography, both in
and off shore, has made good progress, covering Mississippi and Chandeleur sounds,
and cxtending off-shore from its former limit to the meridian of the western end of
Horn island. Valuable results have been developed in regard to temperatures and
depths, which will be found stated under the head of hydrography in this section.
A shoal supposed to exist in latitude 27° N., south of the Belize, has been looked
for, but no bottom found at one hundred fathoms on its alleged site. The inform-
ation collected by Assistant F. H. Gerdes in regard to the coast of Louisiana is
quite interesting, and is embodied in an article in the Appendix No. 20. Another
tiddl station at Calcasieun has been added to those heretofore occupied in this sec-
tion, leaving but a few more stations to be made on the Gulf coast for the full
development of tidal results.

A map of the coast of the section from hig reconnaissances and other informa-
tion has been prepared by Assistant Grerdes, and will accompany this report. The
general chart of Mobile bay has been published. The larger chart is nearly en-
graved. Mississippi sound No. 1 is nearly engraved, and a second sheet is in the
hands of the dranghtsman. The progress sketch, accompanying this report, has
been made to show some of the prominent results of the hydrography.

Reconnaissance.—The schooner used by the party of Assistant F. H. Gerdes left
Cedar keys on the 8th of March, and passing around the Delta of the Mississippi,
arrived soon after in Atchafalaya bay. Passing down the Mississippi from New
Orleans to Fort Jackson and Fort St. Philips, Mr. Gerdes reconnoitred, in boats,
near the Battledore islands, Isle au Breton, Beach island, and through Swan bay
and the adjacent rivers, (see Sketch H,) to determine the practicability of
connecting these various points by triangulation with Lake Borgne. A series of
triangles was projected, which will, in his opinion, serve the desired purpose. The
location of the upper points on the lake was, however, prevented by the severe
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gale of March 30th and 31st, which made further progress in that vicinity, at the
time, impossible.

Having returned to New Orleans, Mr. Gerdes reconnoitred, by way of Bayou
Plaquemine, westward to the Atchafalaya, through a country offering no facilities
for triangulation.

In the hurricane of March 31st, the schooner *Gerdes,” then in charge of a
capable sailing-master, was driven on the shore east of Bayou Lafourche. Mr.
Gerdes took the necessary steps for her relief and subsequent repairs; but the time
consumed in these prevented, of course, his work from making the expected
progress.

Though deprived of the use of his vessel, Mr. Gerdes made a special reconnais-
sance of Pass Fourchon, the principal outlet of Bayou Lafourche. (See Sketch G,
No. 2.) He reports that within two years the depth of water has nearly doubled
on the bar of this pass, and that now eight feet can be carried across it. A descrip-
tion of the pass will be found in Appendix No. 20. Mr. Gerdes recommends a
light here, and also a day-beacon on the east side of the pass.

Mr. Gerdes continued a reconnaissance (see Sketch G, No. 2) through Lake
Rondo and Barataria bay, Bayou St. Denis, and so onward into Lake Salvadore
and to Lafayette, finding no obstacle to a triangulation along the whole route,
except the fringe of woods on the edges of the bayous and lakes, and on the bank
of the Mississippi. A general description of the coast of Louisiana west of Atch-
afalaya bay, chiefly from information collected from intelligent residents, is given
from Mr. Gerdes’ report, in the Appendix No. 20. The general closing remarks
on the development of the Gulf coast of Louisiana within the last ten years, and
the increasing facilities for communication, will be found of particular interest.

Mr. J. G. Oltmanns has rendered efficient aid as sub-assistant in this party during
the season. The records of the work, (16 volumes,) in duplicate, were turned
into the office in September last.

Mr. Gerdes, in August, resumed the survey of Hudson river, reference to which
is made under Section II.

Primary triangulation.—The progress of the primary triangulation in this sec-
tion had been suspended for several years past on account of other important duties
of Assistant Gerdes, who had it in charge. These duties continuing during the
present year, Assistant J. E. Hilgard was charged with its prosecution.

On examining the stations, it was found that from changes in the coast, caused
chiefly by the hurricane of August, 1852, it was necessary to fall back upon the
line East Pascagoula to Horn Island East as the base for the continuation of the
primary triangulation.

Mr. Hilgard took the field early in January, assisted by Mr. Stephen Harris.
The season proving very unfavorable, little progress was made until the latter part
of March, when the observations at stations East Pascagoula, Horn Island East,
Horn Island West, and Bellefontaine were nearly completed. On the 31st of March
the schooner Pheenix, which was used by Mr. Hilgard in the work, was capsized
and sunk at her anchorage by a tornado. Mr. Hilgard and his party, who were on
board at the time, providentially escaped in a boat, after incurring great peril

- Measures were immediately taken for the recovery of the vessel; but, owing to
boisterous weather and other difficulties, three weeks elapsed before she was raised
and the property on board recovered.

The records of the work already done, together with other valuable papers, had
disappeared; having, probably, been washed to pieces or drifted out to sea. The
instruments were damaged to a considerable extent, but great pains were taken to



OF THE UNITED STATES COAST S8URVEY FOR 1854. 71

prevent further destruction by rust after their recovery. An interesting notice of
the action of sca-water on metals will be found in Appendix No. 55.

Owing to this disastrous occurrence, the work of primary triangulation has again
remained stationary. It was deemed inadvisable to continue it then, as the vessel
required extensive repairs and the scason had already far advanced ; in addition to
which, the funds available for the purpose had been exhausted by the expenditures
incurred for recovering the vessel. This work will be resumed as early as practi-
cable by Mr. Hilgard.

Assistant Hilgard made use of a new kind of signal intended to replace helio-
tropes in localities where heliotropers canunot well be posted. The plan was suggested
some years ago by Assistant Wm. M. Boyce, and the signal was put in the present
form by Mr. Hilgard. It consists of three curved reflectors, each a segment of a
cylindrical surface, the axis of which is horizontal, three inches wide, and eighteen
to twenty-four inches high, with a curvature of from 23°to 30°. These are arranged
on a frame, revolving about a vertical axis, and provided with wings, so as to be
turned by the breeze, which scarcely ever fails on the coast or on heights. The
reflectors send a rapid succession of bright flashes all around the horizon, which
frequently appear continuous. They have been made of common sheet-tin, with
good effect. German silver is preferred, as less liable to tarnish, which makes it
even preferable to silver, though the latter, in the form of the common daguerreo-
type plate, could be readily employed.

The site of the base-line on Dauphine island, which was encroached on by the
gale of August, 1852, as stated in my last annual report, was examined by Assistants
Gerdes and Hilgard, who, having assisted in the measurement, were able to bring
their personal recollection to bear on the recovery of marks. They report that the
monument at the west end of the base has been dislodged by the sea, as well as the
stones which had been placed for the verification of the monument. They found
undisturbed, however, two accurate marks, which were made at the time of meas-
urement, at distances of 714 and 1,470 metres from the monument. From them
the position of the monument may be recovered by a remeasurement, or a new ter-
minus may be established, a short distance to the eastward of the former ones, in a
position, possibly, less liable to the encroachment of the sea.

Mr. Hilgard has been in charge of the computing division since his return to the
office, and has also executed field-work in Section II, of which a notice will be
found in its place.

Secondary triangulation.—The secondary triangulation of Lake Pontchartrain has
been carried to New Orleans during the past season by Assistant S. A. Gilbert. As
was the case with the other parties, this one was much delayed by bad weather
and by the consequences of severe storms. A house had been built at Greenville,
near New Orleans, across one of the lines opened last year, causing a new delay, by
the necessity for finding and opening another line. A signal, erected with much
labor near the middle of the lake, was wantonly destroyed, causing further delay.
These obstacles were finally overcome, and the triangulation was carried on accord-
ing to the scheme shown in Sketch H. The work was commenced at the end
of December, and closed early in June, six stations having been occupied, and
twenty-four angles measured with a repeating theodolite (C. 8. No. 23) by Gambey.

After the close of the season, Mr. Gilbert was occupied in putting in ink the
topography of a sheet of Plymouth harbor, surveyed in 1853, and in making dupli-
cates and reductions of his observations of the past season. He has since made a
plane-table survey in Section I, near Cape Small Point, for the site of a light-house.

Hydrography.—The hydrographic work of the party of Lieut. Comg. B. F. Sands,
U. 8. N,, assistant in the Coast Survey, was unavoidably delayed by the difficulty
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of procuring men for the steamer Walker, under his command, at Pensacola, where
the vessel had been laid up, so that it was not commenced until the middle of
March. The weather, too, throughout the scason was more than usually unfavora-
ble in this section. The first work executed was the search for a shoal in latitude
27° N. and longitude 89° W., south of the Belize, which resulted in disproving its
existence. Two hundred and eighty miles were run over the supposed location
without finding any shoal water. (See Appendix No. 18.)

In going to and returning from the search just mentioned, lines of deep-sea
soundings for depths and temperatures were run; and in prosecuting the general
hydrographic work of the section, lines of the same character were run—one fifteen
miles distant from and parallel to the coast, outside of off-shore work of the pre-
vious season, another from the east end of Horn island to Pensacola, and a third
from the east end of Ship island southeasterly until off soundings in the direction
of Key West.

Between latitude 28° to 26° 40’, and within thirty minutes of longitude of Pass
a Loutre, (the latitude of the entrance of the pass being 29° 10',) the temperature of
the water at the surface was found to be from 77° to 78° Fahrenheit, the air being
from 72° to 77°. At thirty fathoms, within the same limits, the temperature was about
77°, but the sub-surface temperatures were very irregular. These observations were
made on the 5th, 6th, and 7th of April, 1854. North of latitude 28> 40’, 1° east of
Pass a Loutre, the temperatures at the surface were 70° 69° and 68°, on the 8th
and 9th of April; the air being 71° and 70°, and the temperature at fifteen fathoms
70.5° and 68°, showing, within forty nautical miles, a fall in the temperature of the
surface, and below, of some eight degrees Fahrenheit. This remarkable change
requires further investigation, as it must produce currents of considerable strength,
and other results important in the navigation of the Gulf.

What is not a little curious is, that the bottle thrown overboard in latitude 28°
58', in the longitude of Mobile, where the surface temperature was 69°, was found
near Jupiter inlet, on the eastern coast of Florida, having found its way, probably
by wind and counter-currents, into the comparatively warm current of the Gulf
Stream. (See Appendix No. 52.)

Notwithstanding the adverse circumstances of weather, before alluded to, Lieut.
Comg. Sands succeeded in carrying the outside soundings from the meridian of
Round island, off Horn island, twelve miles to sea, and westward to the entrance
between Cat and Ship islands, in Chandeleur sound, joining his previous work in
Nassau roads, and that of Lieut. Comg. Patterson off Ship island.

Some boat-work, attempted at the entrance between Horn and Ship islands,
proved to be impracticable on account of the weather.

Sketch H shows the character and limits of the work, the statistics of which
are as follows:

Area. Miles run in | Casts oflead. | Angles.

sounding.
Off the Belige.. cvone ceieiimanrariaes beernnce cmaeccnn jomneconnceen 230 53 leveeccnaene
Deop-sen s0undings. .oe.o. oot iiiertrie e ceneaean fomen e o es a7 B8 Jieeeamcncnes
Outaide of Horn and Ship i61ands....vveceee cocnne cannoeas 163 540 11,602 546

163 1,167 11,943 646
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Lieut. Sands closed the season’s operations on the 1st of June, taking the steamer
to Philadelphia for repairs, and returned to execute his office-work in Washington.

A very instructive fact as to the course of the Gulf Stream was obtained from finding
a bottle on the eastern coast of the Florida peninsula, near Mosquito inlet, which had
been thrown over by Lieut. Comg. Sands seventy-eight nautical miles south of the
west end of Dauphine island. The bottle was thrown over on the 8th of April,
and found on the 6th of June. Mr. Douglas Dummett, to whom we are indecbted
for this information, (see Appendix No. 52,) remarks, that he had passed over the
beach four days before without seeing the bottle. We are sure of the direction of
the current, the place upon the shore agreeing with the motion onward and
outward from the axis of the Gulf Stream. The distance gone over, if the bottle
took a direct course, was about seven hundred and fifty nautical miles, and the
time fifty-nine days; this, if the motion were uniform, would be at the rate of nearly
thirteen miles per day—an inference which, however, cannot be drawn with any
certainty.

Tidal observations.—At Calcasieu, Louisiana, Mr. Gustavus Wiirdemann was en-
gaged from February 24th until May 25th in recording, half-hourly, the height of
the tide, and in hourly meteorological observations in connection with the tidal.

The tides here present an exception to the general rule of single-day tides west
of St. George’s, agreeing in this respect with Galveston, nearly. Though the double
tides are small and irregular, and much influenced by the wind, yet there are dis-
tinctly two ebbs and two floods, as a rule, in one lunar day. The faithfulness of
Mr. Wiirdemann’s observations is in no manner more strikingly shown than in
developing opposite peculiarities with the greatest certainty, passing from Aransas
Pass, where the tides are single, to Calcasieu, where they are double, and yet being
entirely unprejudiced as to what the phenomena should -be, and seizing the double
character of the Calcasieu tides as readily as the single ones of Aransas.

SECTION IX.—FROM VERMILION BAY TO THE BOUNDARY, INCLUDING PART OF THE COAST OF LOUIS-
IANA AND THAT OF TEXAS. (Skercm 1)

The resources of this section have, in a great degree, been taken up by a re-
newal of the outfit for the hydrographic party. The schooners Morris and Belle,
when transferred to the Coast Survey, were 6ld vessels, and have been repaired
from time to time, until, at the close of the last season, they were condemned as
unseaworthy—the first after being left in Pensacola harbor by her officers, in a
sinking condition, and the second having sunk in a gale in Galveston bay. The
frequent changes of officers, which were unavoidable in this section, and the heavy
comparative expenses for supplies of every kind, have rendered the progress of
the work there less than it would otherwise have been. The assistant in charge
of the land-work having resigned, and the hydrographic officer having been neces-
sarily transferred to replace one of the chiefs of parties detached from the survey,
the officers in the section this season were new to the localities, and the chief of
the hydrographic party to the duties of the Coast Survey. We have now an effect-
ive vessel, the schooner Arago, expressly arranged for this section, where light
draught and good qualities as a sea-boat must be combined. The party is pre-
paring at once to commence work afloat.

Triangulation dnd topography.—The work on the southwestern boundary, exe-
cuted in the present season by Assistant W. E. Greenwell, included the measure-
ment of a base-line, for which, after reconnaissance, he selected a sight on the
Texan side of the Rio Grande. He remarks, in reference to it: *“The site is a
good one, running over level prairie, and its approximation to the river gave sev-

eral collateral advantages for ready measurement. The line was first surveyed with
10
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the plane-table and chain—stakes being placed at intervals of eight hundred metres.
It was finally measured with two four-metre bars of iron, placed on beds of pine,
the cross-sections of which were angular.

“The base measured four thousand three hundred and forty metres, or two miles
and four-fifths, nearly.

“8ix persons were required in the measurement, which occupied twenty work-
ing hours, and the last hundred bars were remeasured, with a result nearly identical
with the first measurement.”

Between the 7th of November, on which day the party landed at Brazos St. Iago,
and the 12th of April following, the triangulation was extended from the line joining
that station with Point Isabel, about nine miles north of the Rio Grande, to a point
five miles south of that river. (See Sketch I, No. 2.) The accuracy of this work
is unquestionable, most of the triangles closing within one second in angular meas-
urement. In the series eight stations were occupied, ten signals erected, and
forty-four angles measured by two hundred and seventeen sets of observations.
The whole number of single observations was two thousand six hundred and ten,
within an area of forty-three square miles.

The instrument used was the eight-inch Gambey theodolite, (C. S. No. 36.)

The topography carried on in connection with the triangulation was extended by
Assistant Greenwell beyond its limits, covering sixty-three square miles. Within
this area fourteen miles of roads, seventy-six miles of outline of lagoons, and one
hundred and nine miles of shore-line, were surveyed.

The schooner Guthrie was, during the season, in charge of the party of Assistant
Greenwell, who makes the following remarks on her passage, in reference to the
purposes incidentally subserved by Coast Survey signals on the Florida coast and
the published sketches: .

“We ran down inside the reef, from Cape Florida to Key West, without a pilot;
and, though no one on board had been previously inside, we found our way without
difficulty. The sketch of this part of the coast, published in the Coast Survey
Report of 1851, was of great service. I was enabled by it to identify the islands;
and the screw-pile signals on the reef served as beacons, pointing out dangers oth-
erwise concealed.

“These must be advantageous to vessels trading in and out of the Gulf, and,
with a good look-out, cannot fail to prove in the day-time aids to the safe naviga-
tion of the coast.”

Mr. P. C. F. West served as aid in the party of Mr. Greenwell, and his services
are mentioned in terms of praise.

Interesting information, collected incidentally by Assistant Greenwell while en-
gggi&l on d;lty in this section, will be found in extracts from his report. (Appen-

1x No. 21.

This survey has been communicated to the Commissioner and Astronomer of the
Mexican boundary, Lieut. Col. Emory, at whose instance, under the authority and by
request of the former Commissioner, General Robert B. Campbell, it was undertaken,
and the connected triangulation and topography pressed forward to completion.

The station-points used by Mr. Greenwell have been carefully secured.

Hydrography.—The hydrography has been under the charge of Lieut. Comg.
E. J. De Haven, U. 8. N., assistant in the Coast Survey, by whom the schooner
Arago was equipped early in March last. On the way out, the condition of the
light-vessel on Ship shoal (Isle Derniere) was ascertained by Lieut. Comg. De Haven,
at-therequest of the Light-house Board. On arriving at Galveston, it was found that
the schooner Belle, which had sunk in Galveston bay, could not be repaired, 50 as
to be available for work without considerable expense and delay ; hence the sound-
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ings required near Red Fish bar, and in East bay, were made at a great disadvan-
tage with the Arago. The operations were also delayed by bad weather, and by
desertions. The additional hydrography at the Rio Grande was attempted, but,
from bad weather and other causes, was not executed. The work in West bay was
commenced ; and the schooner Belle, having been raised, was placed under repair.
The number of soundings made was 13,292 ; number of miles of soundings run, 264 ;
number of angles observed, 498.

The charts resulting from the work have been plotted and returned to the office.

Tides.—The great irregularities of the tides at Galveston required a long series
of observations there, which was closed in 1853, and the discussion of which has
been steadily in progress under my immediate direction. Comparative observa-
tions were also made at Bolivar Point, and the self-registering gauge there gave
good results for the law of rise and fall. The tides at East Bayou, at the entrance
of the Mississippi, and also at Isle Derniére, west of it, being of the class which
ebbs and flows but once in twenty-four hours, except at special times of the month,
we were not prepared for the frequent occurrence of the double tides at Galveston.
The observations show, however, in ninety-seven tides, twenty of the single ebb and
flood in the twenty-four hours, and seventy-seven of the double. This, it appears,
however, is not an isolated case, as the observations of Mr. Wiirdemann at Calcasieu
show a similar exception there. The tides have so small a rise and fall at Galves-
ton, and are so much influenced by the wind and by its action on the expanse of
water of Galveston bay, as to have much increased the difficulty in discussing these
results. The observations were made by Mr. F. Muhr and Mr. L. E. Tansill.

When the tidal observations at the Brazos were completed in October last, by
Mr. Gustavus Wiirdemann, he occupied a station at Aransas Pass for three months,
and next repaired to Calcasieu. Since closing his work there he has been engaged
in observing the tides of Nantucket sound and the adjacent coast, Section I.

The tides -at the Brazos St. Iago, and at Aransas, are single-day tides, as com-
pletely as those of Pensacola or Fort Morgan, not breaking, as the moon crosses
the equator, into two small tides, but retaining their special character through the
whole lunar month. The curves for all these stations have been drawu, and they
have been discussed, according to my method of decomposition,under my direction,
by Assistant L. F. Pourtales and Mr. H. Heaton. The careful and consciencious
observations of Mr. Wirdemann show their full value in these discussions. The
results will be published as completed.

It may be of interest to present a condensed table showing the character of the
tides from Fast Bayou, Mississippi entrance, passing by Isle Derniére, Calcasien, Gal-
veston, and Aransas, to the Brazos St. lago.

; T
| |
I Total No.of | No.of
| humber. | single-day . double
i tides. | tides.
| | |
i ! !
E. Bsyou, mouth of Mississippi, February.; 28 28 | 0 | Scarcely any tide when moon crosses
: ] equator.
Isle Dorniére, April....e. . ooeeoiuun... | 26 15 { 11* | *Two days before and two daye after moon
| | crosses equator, double tides.
Caleasieu, May ... ...coiiuuii. .. i 2 i 4 | 2
Galveston, March and April .........._.. o106 14 | 92 | Smallest cumber single-day tides.
Galveston, May and June -.._........... 89 2 i 62 | Largest number single-day tides.
Aransas Pass, Novémber and December . l 61 45 1 16* | *Oneto two days before and after moou
\ i Croiges aquator.
Brazos Sc. Iugo, August eeeeon L, | 20 21 | 8 ! *Oneto two days before and afier moon
! '5 i CcroEses equator.
| - i ; )

1. One ebb and and one flood in twenty-four lunar houra. 2. Two ¢bbs and two floods in twenty-four lunar hours.
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SECTIONS X AND XI1.—COAST OF CALIFORNIA, AND OF OREGON AND WASHINGTON TERRITORIES.

The survey has made good progress in both these sections. The year, which
bas been so unfavorable to the work on the eastern coast, has been generally the
reverse on the Pacific. The great mass of preliminary surveys and reconnaissances
required there have been nearly executed, and the regular operations have, in part,
taken their place. Astronomical and magnetic stations have been added to those
previously determined; and observations for longitude, by the solar eclipse of May
26, were made at Humboldt, near San Francisco, and at Benicia. The regular sys-
tem of primary triangulation has been commenced by measuring the Pulgas base,
and carrying the triangulation both northward and southward, so that now it
extends from Sonoma Mount, in latitude 38° 16', to Salinas Mount, in latitude 36°
24', one hundred and twelve minutes of latitude, or from Ballenas bay to Point
Pinos, Monterey bay. The preliminary base, measured near San José, for begin-
ning the triangulation of San Francisco bay and its dependencies, has been con-
nected with, and verified satisfactorily by, the Pulgas base.

A preliminary triangulation of the Straits of Rosario and Canal de Haro has
been made, and the shore-line sketched in. Vertical angles for heights have been
measured.

Humboldt harbor has been triangulated, and a topographical survey of it made,
from Eureka to a point one and a half mile south of the entrance. Upon the
base, measured on the plain near Los Angeles, a triangulation has been carried
northward and southward, determining the position of Santa Catalina island, and
intended to connect the Santa Barbara islands and the main.

The topography of the shores of San Francisco bay has been executed, and that
of the outer coast has been carried from Point Afio Nuevo to Monterey, and then
north of Point Afio Nuevo, nearly to the connection with San Francisco bay. That
of the shores of Tomales bay has been executed; that of the main coast, from north
of Duxbury reef, along Ballenas bay, has been completed, to connect with San
Francisco bay.

The hydrography of the Straits of Rosario and Canal de Haro and approaches
has been completed, and a reconnaissance made of Duwamish bay and Seattle har-
bor, and of Port Townsend anchorage. The reconnaissance from Puget’s sound to
the Columbia has been revised, and additional work has been done for the general
reconnaissance of the coast. :

In the course of this northern work, a four-and-a-half-fathom bank has been dis-
covered at the entrance to the Straits of San Rosario.

The survey of San Francisco entrance has been completed, and that of Duxbury
reef and Ballenas bay connected withit. Some work has been done in the interior
of the bay.

Special surveys for light-houses have been made at Point Bonita, Point Afio
Nuevo, Santa Cruz, and Anacapa. .

The systematic observations of tides have been continued with excellent results.
Permanent self-registering gauges have been kept at Astoria, San Francisco, and
San Diego; the number of temporary stations required between San' Diego and
San Francisco has been completed ; and in the next division north, nearly so. The
deveiopments from these observations have been of a useful and interesting kind—
most useful to navigators, as showing the laws of the diurnal inequality, which in
the Pacific is large, causing a marked difference in the morning and afternoon
tides of the same day. :

Within the year, drawings have been completed of the progress sketches for the
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two sections, of Santa Cruz harbor, Point Afio Nuevo, Pulgas base, San Francisco
entrance, Alden's reconnaissance north of San Francisco; tides of San Diego, San
Francisco, and Astoria; of anchorage at Shelter cove, Mendocino city, Crescent
city, Point St. George, Ewing harbor, Umquah river.

The engraving of Alden’s reconnaissance San Diego to San Francisco, Cortes
Bank, San Diego entrance, Rincon Point tidal diagrams, Pulgas base, tidal diagrams
of San Diego, San Francisco, and Astoria, has been completed during the year,
and the others are in progress.

Astronomical and magnetic observations.—Finding it impossible to reach Cape
Mendocino to occupy an astronomical station there, Assistant George Davidson
established one at Humboldt bay, in connection with the triangulation which he
had laid out, and made the usual observations for time and latitude, until he
received instructions to proceed to Washington Territory for the continuation of
the triangulation of last year in the Gulf of Georgia.

Mr. Davidson observed the beginning and end of the solar eclipse of May 26 at
Humboldt, and the transit of the moon’s second limb, and of the sun’s second limb
during the eclipse. The details of his observations will be found in Appendix No.
40, where his report is given at length.

The statistics of his astronomical and magnetic work for 1853, which were not
received in time for my annual report of last year, are as follows:

Longitude. Lat tude. | Magnetic variat'n.
i
Localities in Sections X | | I ] | i
and XT. No. of ; No. of ob-| Moon. | Moon cul-| No.of | No. of ob- [No. of pairs; No.of | No. of
stations. | servations. minating stations.gservations. and trip- : stacions. | observa-
stars. i lets. ‘ tions.
San Franciseo...c........ i 1,332 47 265 :
| !
Northern reconnaissance-.| 15 | 307 1 4 10 158 47 1 50
16 1,639 | 48 269 10 158 147 | 1 50

The statistics of astronomical work in Humboldt bay are as follows:

For longitude, three hundred and twenty-six observations of the moon and moon
culminating stars with transit C. S. No. 2, and an occultation of 7 Leonms. For
latitude, eleven hundred and eighteen (1,118) observations on eighty-three pairs
of stars with the zenith telescope C. S. No. 3, besides one hundred and fifty-one
observations for the value of the micrometer screw. For magnetic declination, two
hundred and thirty-seven observations were made upon nine different days with a
Jones declinometer No. 3. Meteorological observations, eight hundred and eighty-
two in number, were also taken.

Assistant R. D. Cutts observed the eclipse at Black Mountain station, one of
the primary points of triangulation near San Francisco, (Sketch J,) that station
being selected as lik ly to overlook the fog prevailing at this season of the year.
The details of the observations, extracted from Mr. Cutts’ report, are given in
Appendix No. 40, omitting those for the {ime observations. Mr. Cutts exerted
himself successfully to induce other observers to co-operate with him. The obser-
vations of Prof. Nooney, made at Benicia, are given in the Appendix No. 40.
Others made near San Francisco are defective in reference to local time, and
cannot be presented without further information in regard to them.
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Lieut. W. P. Trowbridge, Corps of Engineers, assistant in the Coast Survey, made
preparations at Monterey to observe the solar eclipse of May, but the weather
there was cloudy.

I was indebted to R. T. Paine, esq., of Boston, (whose persevering labors in the
prediction of occultations and eclipses have earned so much approval,) for timely
computations for points on the Western coast, which were forwarded to the assist-
ants there. It will be seen that generally they were received in time to make the
necessary arrangements for observing, and that the zeal of some of the officers had
anticipated the instructions to observe.

In addition to the charge of the tidal observations in these sections, Lieut. W. P.
Trowbridge was instructed to make the usual magnetic observations whenever
opportunity offered. During the year he has observed for declination, (variation,)
dip, and intensity at four stations, namely : San Diego, San Pedro, San Luis Obispo,
and Monterey. The observations for declination and horizontal intensity were with
the portable declinometer of Weber and Lloyd, (C. S. No. 2;) for dip, with a
Barrow dip-circle, (C. S. No. 2.)

At San Diego one set of results was obtained for declination, one for absolute
horizontal intensity, and three, on three different days, for dip. At San Pedro,
San Luis Obispo, and Monterey, seven sets for declination in connection with the
azimuth of a mark, one for intensity, and three for dip. (See Appendix No. 30.)

Measurement of Pulgas base—The preliminary measurement of Pulgas base was
executed during June, 1853, by Assistant R. D. Cutts. This base-line is situated
about thirty miles southward of San Francisco, on the low lands bordering the bay,
and presents every essential requisite for its purpose. Nearly twelve working-
days, between June 11th and June 27th, were expended in the actual measurement
of 2,627 four-metre boxes, and the final corrected length was found to be 10,512.06
metres, or about six miles and a half. The extremities were marked by permanent
monuments, the eastern end being 127.281 feet, and the western one 5.568 feet
above high-water mark. FEach of these monuments consists of an underground
brick structure, enclosing a free-stone block, in which a copper bolt is sunk, and
the extremity of the base is marked by cross-lines on the bolt-head, over which a
stone cap is laid.

The measurement was executed with two iron rods of a half-inch diameter, each
of which was four metres long. ~ The ends were squared, and one side of each was
plated and marked with the limiting line. Ten comparisons of each with the Hass-
ler two-metre bars E and H were made before and after the measurement; the
value of the micrometer divisions having been deduced from twenty-five measure-
ments of the graduations on a ;3§55 metre scale. Two inflexible oak-plank boxes
and four trestles were employed for carrying and supporting the rods. Previous
to each contact, the rod was levelled by a spirit-level with blocks and wedges.
The alignment was made by a ten-inch Gambey theodolite, from one hundred and
fifty to three hundred metres in advance. The contact was observed by means of
the silk thread of a plumb-bob suspended in a bucket of water; and when this was
correctly adjusted, the advanced rod was clamped and the rear box carried for-
ward. The reading of an attached thermometer was recorded for each contact,
and Hassler’s proportional rate of expansion, 0.000006963535, was used in making
the temperature reduction.

Primary and_secondary triangulation.—The primary triangulation of the coast,
and the secondary and tertiary connected with it, have, under the charge of
Assistant R. D. Cutts, taken their regular form and made excellent progress.
Proceeding from the Pulgas base, (Sketch J,) and bringing the San José base
into the series, the triangulation covers San Francisco bay and its depend-
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encies, extending north to Ballenas bay, and south to Monterey, a distance of
about eighty-five miles. :

The triangulation connects the astronomical stations of San Francisco, Santa
Cruz, and Point Pinos, and determines the” position of all the principal towns from
Benicia to Monterey, and of the different light-houses on this part of the coast.
- As primary points immediately along, or commanding a view of the coast, could
not be had, a series of tertiary triangles were laid from Point Piedras to Santa
Cruz. This series was commenced by Mr. C. M. Bache, under Mr. Cutts’ direction.

From the line Red Hill—Contra Costa, (see Sketch J,) the triangulation ex-
tends northward and southward, with sides varying from fifteen and a half to
forty-three and a half miles. Great elevations were selected for station points, in
order to be above the fog; and experience has fully confirmed this course, for while
the valleys are covered with fog, Mr. Cutts states that his primary observations
have gone on without interruption, from January, when it was commenced, to late
in September, the date of his report. The vapor-plane, or fog-plane, generally
does not rise higher than about 1,800 feet above the level of the sea. Signal-poles
were generally used, a heliotrope being required at but one station. The stations
have been carefully marked with stones, intended to furnish permanent marks of
reference,

The following are the statistics of the work for the year ending September 30,

1854

Primary stations occupied - - - - - - - - - 8
Secondary stations occupied - - - - - - - . . 6
Number of angles measured - - - - - - - . . 116
Number of measurements - - - - - - - - - 5,880
Number of signals erected - - - - - - . . ; 33
Heights determined by L.vel - - - . . . . . . 1
Heights determined trigonometically - . - - . 5
Vertical angles measured - - - - . - - - - 70
Area of triangulation in square miles - - - - . . - 1,612

The measured length of the San José base, (merely a preliminary base,) of nine
hundred and forty one metres, (0.58 mile,) is stated to bave differed from the
computed length brought from the Pulgas base, through seventeen (17) triangles,
but 0.03 metre, or one inch and two-tenths.

Mr. Cutts observes: “Kach angle belonging to the primary triangulation has
been determined by one hundred to one hundred and twenty measurements, divided
into eight or ten series of twelve repetitions each, six in the direct and six in the
reversed positions of the telescope. These series were taken on different days,
and under the usually varied condition of the atmosphere, and their arithmetical
mean was adopted as the value of the angle.  After deducting the spherical excess,
the six primary triangles close with the following errors: (—2.05") (+4-0.44")
(—=199") (—1.77") (—1.697) (—L.77").”

In relation to the names of the hills occupied as stations, Mr. Cutts, in his report,
states that ““every endeavor has been made to find out the original or popular
names of the different hills and mountains selected for primary stations. So far as
ascertained, with one or two exceptions, they are recognised by no regular desig-
nation. I have, therefore, given them names characteris#® either of their appear-
ance, form, or material, or from their vicinity to some well known ranch or village.
The general sketch will be sufficiently accurate to show their position, with respect
to other and surrounding features of the country.”
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A triangulation of the Straits of Rosario, Washington Territory, was commenced
lastwseason, by Assistant George Davidson; the signals were put up by Mr. James
S. Lawson, and preliminary observations made upon them for the use of the sound-
ing party. In February last the party went to Humboldt bay, and after a long
detention off the bar, in gales, fogs, and hail-storms, succeeded in entering, and
established the astronomical stations shown in Sketch J, connecting it with a ter-
tiary triangulation from Eureka to about a mile and a half below the entrance of
the bay.

Mr. }i)avidson has suffered very much during the past year with chronic rheuma-
tism; persisting, however, in keeping the field, that his work might be closed up
at the end of the season, when he had received instructions to report on the
Atlantic coast. '

The observations at Humboldt were completed in June, and Mr. Davidson
re uined to San Francisco to procure a vessel for the northern work; and after
fitting her out, proceeded to Washington Territory. In compliment to the memory
of one of the most meritorious officers of the Coast Survey, who died from exposure
in its service, the vessel has, at Mr. Davidson’s request, been called the “ 2. H.
Fountleroy.” Finding that he would be detained through the best portion of the
working season if he waited unfil the appropriation for the fiscal year became
available, Mr. Davidson advanced his private means for carrying on his work, and
left San Francisco in July for Puget’s sound.

This season was not favorable, from the prevalence of fogs and variable
weather; but a rapid triangulation was made, and the shore-line sketched in within
the limits shown by Sketches J and K, No. 4. This work was computed and plotted,
and a copy furnished to the hydrographic party. A preliminary survey of Straw-
berry bay formed part of the work of the season.

Measurements for the heights of some of the principal hills were made with the
sextant.

Mr. Davidson’s report is up to October 2. He was assisted, especially in the
details of triangulation and topography, by Snb-Assistant James S. Lawson.

The statistics of the tertiary triangulation, by Sub-Assistant J. S. Lawson, at
Humboldt bay, are thus reported by Mr. Davidson: Twenty-one signals erected,
eight stations occupied, fifty-eight angles measured by seven hundred and seventy-
six observations. At one station, vertical angles were measured for heights of
geveral stations with a six-inch Gambey theodolite, vertical circle, No. 20.

In the triangulation of the Straits of Rosario and the Canal de Haro, thirty-two
stations were occupied, one hundred and thirty-five angles measured by nineteen
hundred and sixty-eight (1,968) single measurements, and seventy-nine signals
were erected. The heights of forty vbjects were determined by vertical angles
measured at eleven stations.

The report of Assistant George Davidson for 1853 not having been received
before the date of closing my report for that year, I was unable to present the sta-
tistics which are essential to give an idea of the labor which he had performed.
Those of the astronomical and magnetic work having been already given under
their appropriate head, I now subjoin in the following table those relating to the
triangulation.
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: Triamgulation. ! Preliminary azimuth.
I
Loenlities in Sections X and XI. |
Stations | No. of Angles - FPrimary | Tertiary | No.of | Observa-
occupied. | measure- | measured.: objects. | objects. | stations. {t'ns on star
ments. and mark.
Northern reconnaisance..eee. ccoevae. 20
Santa Barbara channel............._. 2 136 6 . 6
Washington Territory...ccevnceenoooe 24 587 101 108 226 1 12
46 723 107 114 226 1 12
! |

In September, 1853, Captain E. O. C. Ord, U. S. A, assistant in the Coast Survey,
took the place of Assistant George Davidson, who had been temporarily in charge of
the triangulation of the islands off the coast of California, and occupied in the course
of the first season the six stations marked on the Sketch J, Northwest beach,
West beach, Dominguez Hill, San Pedro, Las Bolsas, and Los Ceritos; the tri-
angulation resting upon the Los Angelos base measured by Mr. Davidson, and
determining the position of Santa Catalina island from the base San Pedro—Los
Ceritos. The dotted lines of the sketch show how Santa Barbara island is reached
in the scheme of triangulation. The examination of the main, near the Santa Bar-
bara islands, showed that no base of suitable length could be had nearer than the
plains, where the measurement was made in the winter of 1852-'53. Captain Ord
was prepared, at the date of his report in July, to take the field as soon as the ap-
propriation for the year was available. His triangulation covers an area of about
four hundred and twenty-one square miles, and in the course of it twelve hundred
observations were made. The computations have been sent to the office.

Topography.—Sub-Assistant James S. Lawson, under the direction of Assistant
George Davidson, executed the topography of Tomales bay, coast of California,
entrance and approaches. (See Sketch J.) In attempting to enter the bay, the
vessel in which he had taken passage was wrecked, and the persons composing
the party were only saved by the presence of mind and exertions of Mr. Law-
son. (Appendix No. 60.) They succeeded in getting the instruments and the
greater part of the stores and equipments safely on shore before the vessel went to
pieces. Mr. Lawson sent intelligence of their disaster to San Francisco, and pro-
ceeded at once to execute his work, finishing it in the latter part of January.

Subsequently the shore-line of Humboldt bay was run by Mr. Lawson in connec-
tion with his own triangulation.

The topography of Tomales bay furnished eight miles of shore-lin€, and about
one and a half square miles of area. That of Humboldt bay determined twenty-six
miles and a half of shore-line, and ten square miles of area.

Mr. Lawson assisted Mr. Davidson in sketching the shores of the Straits of Ro-
sario, Washington Territory, in the preliminary survey already noticed.

A tertiary triangulation, connecting with the work near San Francisco bay, was
made by Sub-Assistant A. F. Rodgers, on which he based a plane-table survey of
Ballenas bay sand Duxbury veef. (Sketch J; Sheets Nos. 9, 13, and 14) The
shore-line, from Point Avisadera, San Francisco bay, towards Point Mateo, was
determined and furnished to Lieut. Comg. Alden, for the use of the hydrographic
party; and subsequently Plane-table Sheet No. 16 was finished between the two
points just named. The topography of Point San Pedro was executed, thus com-
pleting the southem1 1approaches.
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Mr. Rodgers reports that the most difficult portion of the topography of San
Francisco bay is completed; whether regard is had to the difficulties of the ground,
or to those arising from fogs, winds, and variable weather.

In the execution of the above triangulation, Mr. Rodgers occupied seven stations,
observed on twelve objects, and measured forty-three angles by seven hundred
and ninety-six observations. :

Sub-Assistant Rodgers has continued the topography of the coast north of San
Francisco, shore of Ballenas bay, completing two sheets, Nos. 13 and 14, (Sketch
J,) one extending nearly to Duxbury reef, and the other passing about three
miles north of it. This work rests on a tertiary triangulation made by him and
extends towards the local survey made by Assistant Davidson near Point Reyes,
Sir Francis Drake’s bay. The ground is of a very difficult character to represent,
consisting of abrupt hills and deep gorges. Mr. Rodgers has also completed Sheet
No. 16, (Sketch J,) from Point Avisadera, San Francisco bay, south of the city, to
Point San Mateo, near the Pulgas base.

Mr. Rodgers presents the following statistics of his topographical work: sixty-
three miles of shoreline surveyed, twenty miles of roads run; area embraced,
thirty-one and three-quarters square miles. Tie also reports forty miles of shore-
line in revision of former work. Three plane-table sheets have been inked and
returned to the office, together with duplicates of his observations and computations
of the tertiary triangulation.

During the season Mr. Cutts reports that the topographical sheet embracing
Guano island and San Mateo was completed by Mr. C. M. Bache, sub-assistant in
his party, and who had also made some progress in the next sheet at the date of
his resignation in August. )

The topography of Monterey bay, from Point Afio Nuevo (see Sketch J, No. 4)
to the Pajaro river, was completed by Assistant A. M. Harrison, before leaving the
Western coast, in March last. The survey included one of Santa Cruz and its vi-
cinity, and of Point Afio Nuevo for light-house purposes. There are four sheets
of this work; which are very creditable specimens of topography, and show this
bold coast to great advantage.

The winter was remarkably mild and favorable for work, and advantage was
taken of every opportunity for its execution. Mr. Harrison was one of the pioneers
of the survey on this coast; being one of four young officers of the survey, who,
at a time when our resources were crippled by the.sudden changes in California,
undertook to work their way forward under any difficulties that might occur. They-
faithfully redeemed their pledge, and Mr. Harrison's services there have well earned
the praise now bestowed. In returning to the Atlantic coast, Mr. Harrison’s party
was placed in charge of Sub-Assistant W. M. Johnson, detailed to relieve him, and
who had for some months been at work with him.

Mr. Johnson proceeded with this work from the mouth of the Pajaro river to the
junction with the sheet of Monterey, surveyed by Assistant R. D. Cutts, completing
three sheets by the 10th of July. Referring to the country which he had surveyed,
Mr. Johnson says: *The contrast between this (near Monterey) and the country
north of the Salinas is most striking. There, all is beauty and fertility, and settlers
are rapidly converting, by their labor, the rich meadow and table-lands into garden-
spots unequalled for productiveness, even in the prolific’ State of California; here,
on the other hand, nothing is to be seen but one wild desert of sand, producing
sparingly but the coarsest grasses and shrubs, and entirely destitute of fresh water.
This waste extends from the Salinas to Monterey, and back for some miles from
the coast. The water used in this camp we are compelled to haul from the Salinas

river.”
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Landing at Pigeon Point, north of Afio Nuevo, in September, Mr. Johnson has
commenced the topography between the last named point and Point San Pedro,
which will give a continuous belt of shore topography from Point Lobos, San
Francisco bay, to Point Pinos, Monterey bay.

Mr. Johnson reports the following statistics of his season’s work :

Number of miles of shore-line, 84} ; area surveyed, 18 square miles.

Some interesting remarks, also contained in his report, will be found in Ap-
pendix No. 22.

Hydrography.—Previous to the date of my last report, Lieut. Comg. James
Alden, U. 8. N., assistant in the Coast Survey, had returned from his reconnaissanee
in Washington Territory, chiefly of the Gulf of Georgia. During the cruise, the
steamer Active obtained at the Hudson's Bay Company’s mines, on Vancouver's
island, through the kindness of Governor Douglass, a supply of coal of excellent
quality, which was put on board the steamer by the natives in canoes, at a very
reasonable rate. Coal was also obtained at Bellingham bay, where mines had just
been opened.

After completing the work of reconnaissance on returning, Lieut. Comg. Alden
was called upon to end a disturbance between the whites and natives at New Dun-
geness, arresting an alleged murderer, an Indian, who had taken refuge among the
tribe, encamped on the sand-spit opposite the settlement. A refusal to give up
the offender had resulted in a battle between the parties, in which blood was shed.
The man was secured and delivered to the commanding officer at Fort Steilacoom,
to await the requisition of the civil authorities.

The hydrography of San Francisco entrance has been completed by Lieut. Comg.
Alden; and on the northern side, Ballenas bay and Duxbury reef have been
sounded out and connected with the entrance. Some work has also been done
near Point Avisadera, and between that and Point Bruno.

The steamer Active requiring repairs, was taken to Benicia for that purpose; and
the amount expended absorbing that allotted to the party for the season, the
vessel was temporarily placed at the disposal of the War Department, under an
arrangement with Major General John E. Wool, commanding the department of the
Pacific, and with the approval of the Hon. Secretary of War. The means thus
obtained enabled Lieut. Comg. Alden to continue his work in San Francisco bay,
while he rendered effective service to the War Department, and enabled the Gen-
eral to avoid the large outlay which must otherwise have been incurred.

Lieut. Comg. Alden acknowledges the facilities offered in repairs by the dry
dock at Benicia, and returns acknowledgments to Mr. Dean, the superintendent, in
; letter to Commodore Smith, chief of the Bureau of Yards and Docks, (Appendix

No. 62.

In rgferring to his work in Washington Territory, Lieut. Comg. Alden says:
“The only discovery of importance which we made, was of a shoal place between
the island of Lucia and the main, near the entrance to Rosario strait; the least
water found on it was four and a half fathoms. The knowledge of this will enable
sailing-vessels in calm weather to anchor when the tide is adverse.

At his anchorage in San Francisco bay, May 8th, application was made to Lieut.
Comg. Alden, by the owners of the steamer “Sea Bird,” to relieve that vessel,
which had been rendered entirely unmanageable by an accident to her machinery.
The vessel was found under Point Conception, near El Coxo, after having drifted
two hundred miles ; and being taken in tow by the Active was secured at San Fran-
cisco. Liberal acknowledgments of this service have been made.

The incidents of the search will be found in detail in a letter from Lieut. Comg.
Alden. (Appendix No. 61.)
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While engaged in the survey of Duxbury reef and Ballenas bay, on the 14th of
June, Lieut. Comg. Alden relieved the steam-packet Peytona, which had become
disabled on her passage from San Francisco to Oregon. The vessel was safely
brought to port in tow of the Active.

At the close of July, Lieut. Comg. Alden proceeded to Columbia river, and thence
along the coast, for the correction of his previous reconnaissance. He supplied the
steamer with coal at Bellingham bay, and then passed up Admiralty inlet and made
a hydrographic reconnaissance of Duwamish bay, about forty miles from the entrance
of the inlet on its east side, and of the harbor of Seattle, which forms part of the bay.
A similar reconnaissance was also made of Point Townsend anchorage. The survey
of the Straits of Rosario and the Canal de Haro, and their approaches, was com-
pleted by the 19th of September, and the steamer returned southward, making
deep-sea soundings, and re-determining the position of Point Grenville. The dis-
tance run between the time of leaving San Francisco and returning is reported as
two thousand three hundred and sixty (2,360) miles; in the course of which, four
hundred and four (404) miles of soundings were run.

Tides.—The tidal observations under Lieut. W. P. Trowbridge, Corps of Engi-
neers, assistant in the Coast Survey, have made excellent progress. At the three
more permanent stations we have now more than twelve months of observations,
while the plan for the intermediate ones has been filled up between San Diego and
San Francisco, and partly so between San Francisco and Astoria. This has been
accomplished with much effort, and great credit is due to Lieut. Trowbridge and
those who aided him in the work. I give entire, in the Appendix No. 30, his
report of the year's work, to September, 1854, which, with the reference to Sketch
J, where the positions of the tide-gauges are shown, will make the details of
the work more clear. Lieut. Trowbridge commends especially, among his ob-
servers, T. A. Szabo, Corporal Wayne, Mr. A. Cassidy, and Mr. James A. Black.

The selfregistering tide-gauge of Mr. Saxton has proved invaluable in these
observations, on the score both of accuracy and economy. The observations have
been kept up for two or more lunations, according to circumstances, at all of the
intermediate stations. Of these, San Diego, San Pedro, San Luis Obispo, Monte-
rey, and San Francisco, form a set from a degree to a degree and a half of lati-
tude apart. :

Higher up the coast there is more difficulty in occupying stations, from the
scarcity of settlements and the difficulty of access from the sea or by land. Hum-
boldt and Port Orford had been selected, and results returned from both, and I
doubt not that whatever can be done to carry out the full plan will be accomplished
by Lieut. Trowbridge.

The sheets of observations have been transmitted with regularity to the office,
where the results are tabulated, and put into the appropriate forms for reduction.

Owing to the care taken to instruct the observers in the use of the meteorological
instruments, the observations made in connection with the tides will have consider-
able interest. My attention was called by Assistant Pourtales to the fact that during
the last summer, at Port Orford, latitude 42° 44’ N., (that of Newburyport, nearly,)
longitude 124° 28’ W., between the 21st of July and 21st of August the thermom-
eter had not at any time risen above 71°; and that at Humboldt bay, latitude
40° 44, (nearly that of New York,) longitude 124° 09' W., during the same period,
it had not risen above 61°, presenting a most desirable summer climate. I have
directed that the observations be reduced, that we may at once obtain the conclo-
sions to be derived from them.

The magnetic observations made by Lieut. Trowbridge will be found noticed
under their appropriate head.
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In the Appendix No. 46 will be found a paper read by me before the American
Association for the Advancement of Science, containing, as the first fruits of the
observations of Lieut. Trowbridge, a comparison of the diurnal inequality of the
tides at San Diego, San Francisco, and Astoria. This inequality so affects the tides
on the Western coast, that the difference in height of a morning and afternoon
high-water at Diego may amount to two feet and seven-tenths, at San Francisco to two
feet, and at Astoria to two feet and two-tenths:; and the interval between the time
of moon’s transit over the meridian and the time of high water may vary between
the morning high water and afternoon high water, two hours at Astoria, two hours
and a quarter at San Francisco, and three hours at San Diego. Its importance to
the navigator is therefore very great. The discussion for low water as well as
for high is made, and simple relations connecting the inequality with the moon's
declination are given. I do not repeat these results in this place, because they are
so readily found in the article itself in the Appendix, and the diagrams serve to
render them more clear than a mere verbal statement alone would do. I have shown
above, that, in certain cases, this inequality is of importance, and the average
result given below will establish this still more strongly, especially as the inequality
of low water is even greater than that of high.

Average inequality. k Greatest inequality.
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That it follows a simple law, as the moon recedes from the equator, is shown by
the series of numbers for increasing declinations, as at Astoria 0.0, 0.3, 0.7, 1.1,
1.4, 1.6, 1.7, 1.8, corresponding to the greatest declination, north or south.

Light-houses, £c¢.—The question of the expediency of placing a light-house at
Santa Cruz, California, (see Sketch J, No. 4,) was referred to the Light-house Board,
under the law, and an examination was made by Lieut. Comg. T. H. Stevens, in the
schooner Ewing, and by Assistant A. M. Harrison. There being no seacoast light
at Afio Nuevo, and the superior importance of that object being obvious, their
examination included both points. The report of Lieut. Comg. Stevens was trans-
mitted, with his approval, by Lieut. Comg. Alden, the chief of the hydrographic
party, and will be found in the Appendix No. 67. The subsequent report of Mr.
Harrison, which was forwarded with the topographical sheets of Point Afio Nuevo
and Santa Cruz, will be found also in Appendix No. 67, with my letter con-
taing a review of the action in the matter.

Anacapa island was also examined, in reference to placing a light-house upon it,
by Lieut. Comg. T, H. Stevens, in the schooner Ewing. His report, giving the
reasons why he considers the erection of a light there undesirable, is contained in
Appendix No. 66; and the sketch of the island, in Sketch J, No. 3.

Instructions have been given for the re-examination of the site at San Pedro, and
for examinations at Punta de los Reyes, Point Lobos, harbor of Santa Cruz, harbor
of Santa Barbara, Anacapa, or Santa Cruz island, California; Umquah, Oregon Terri-
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tory ; and Blunt’s, or Smith'’s island, Straits of Fuca, New Dungeness, and Cape
Shoalwater, Washington Territory; upon which progress has been reported. I am
advised by Lieut. Comg. Alden that reports may be expected on the sites in Wash-
ington Territory, which he was directed to examine.

OFFICE-WORK.

The office has continued during the past year under the charge of Captain H. W.
Benham, of the Corps of Engineers, who has devoted successfully all the energies
of a strong mind, directed by ample preparation, to its administration. Keeping
up the efficiency of those divisions which were already the most effective, he has
labored assiduously to bring the others to the same point, and will, I doubt not,
ultimately succeed in so doing.

The computing and tidal divisions have again carried off the palm of greatest
usefulness. The drawing division has gained ; and probably the engraving, though
there is, in my judgment, still great room for improvement in zeal and effective-
ness. If the hopes entertained of applying photography to engraving are realized,
the electrotype division will again take the lead of all competitors, for usefulness.

Captain Benham reports in general favorably of those engaged in office duty,
and of the amount of work as compared with that of former years. He remarks:
“The services of Passed Midshipman W. . Whiting, U. 8. N., assigned to the
office some time since as hydrographic officer, have proved of great value in the
revision of the sailing-lines and directions for our new charts, and in the general
verification of hydrography, as also in the duties with which he has been charged
in relation to the repairs and refitting of the vessels of the survey, at the ship-yards
in Baltimore, &c.

“I feel assured that the services of a faithful and intelligent officer of the navy
are indispensable for these duties, and 1 have great pleasure in acknowledging the
efficient manner in which they have been performed by Mr. Whiting, and his cor-
dial aid and co-operation on all occasions when called on.”

Captain Benham acknowledges the assistance derived from Mr. Hein, general
disbursing agent of the survey, and from Mr. Saxton, assistant in weights and
measures, in their relations to the office; and from Captain Gibsen, U. 8. A., when
in charge of the office during the temporary absences of the assistant in charge.

The divisions of the office are the same as last year, with one exception, viz:
1st, the compuTiNG; 2d, the TipAL; 3d, the prRaAWING; 4th, the ENGRAVING; 5th, the
ELECTROTYPING; 6th, the PRINTING; Tth, the PUBLISHING, DISTRIBUTING, and SALE; 8th,
the INSTRUMENT MAKING, and CARPENTRY; and, 9th, the ARCHIVES AND LIBRARY.

The plan of work adopted at the beginning of the year has necessarily been
varied from to an unusual degree, but the endeavor to conform to its arrangements
is useful, as preventing wide deviations from system. The changes, especially in
the army officers engaged in the office, have rendered the administration of details
less steady than was desirable. On these subjects Captain Benham in his annual
report to me remarks:

* The arrangement for the administration of the duties has continued essentially
the same as heretofore, attempts having been made to secure as far as possible
that great desideratum for the continued successful progress of the office duties—a
permanence of the persounel, in reference to the employés of the several divi-
sions, as well as in the more important cases of those charged with the respon-
sibilities of their management. Without this permanence, the valuable information
acquired in any one month or year may be lost in the next, as is too often the case
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now, in reality leading so frequently to the conviction that more important facts
have been known and lost than all that are at the present time retained in the
memory of the persons employed; thus producing great irregularity and confusion,
loss of labor and the means of the survey, in the proper carrying out of the different
duties This conviction has, I fear,’been too often brought to your own mind, from
the frequent calls upon yourself (so much increasing your labors) for decisions and
for information that you have appeared to feel had been many times given by
yourself previously.”

It is well known that no written forms or detailed directions will supply the
place of personal experience; and I have cordially seconded the endeavors of Cap-
tain Benham to place in the office, as his general assistant, a permanent officer
capable of relieving him from numerous details which press him, as well in the im-
mediate control of the office as in acting for the Superintendent, in very many cases
with the departments, other government officers, and with Congress, and of taking
his place in cases of temporary absences for inspection of parties or on the business
of the work.

In following the progress of the divisions of the office, I shall quote largely from
Captain Benham's report. While I take personal cognizance by monthly reports of
the progress of each division of the office, and study carefully the laying out of
the work and the execution, the assistant in charge gives his personal supervision
and attention to the details as well as the general progress of the whole establish-
ment.

“The computing and tidal divisions, from the continuance of the same persons in
charge, as well as from the fact that the principal members remain the same, have
proved to be the most regular, efficient, and economical, in relation to their duties,
of any of the branches of the office.

“Of the computing division, on the excellent organization of which I have pre-
viously remarked, I have again to express, as in confirmation of my report of last
year, my satisfaction with reference to the industry, faithfulness, and efficiency of
the officers in charge— Assistant J. E. Hilgard, chief of the division, (present but a
few months of the year,) and Mr. Charles A. Schott, upon whom the duties have
devolved during Mr. Hilgard’s absence in the field.

‘“From the incrcased experience of its members this division has been enabled
to report a greater amount of work executed in the present, compared with the
previous year. The occupations have been, from time to time, varied, thus giving
to each person a general facility in the duties of the division. The current field-
work of the year has been brought up as it came in, and all calls from the office
for information have been promptly responded to.

‘“In addition to the usual duties, the officers in charge have been occupied in
adjusting and computing various geodetic and astronomical observations, and in
conducting experiments with magnetic instruments at the Smithsonian Observatory,
where some interesting results were obtained in connection with observations made
during the solar eclipse of May, for the reports of which, as well as the details of
the distribution of the different classes of work among the members of the com-
puting division, I would respectfully refer to the report of Mr. Schott, herewith
submitted.” (See Appendix No. 31.)

The general distribution of duties among the members of the division has been
as follows: Mr. E. Nulty has made the computations for azimuth and latitude; Mr.
oJ. Main has made the reductions of transits and of differences of longitude by
chronometers, and has revised astronomical and magnetic computations; Mr. 70 W.
Werner has computed the triangulations generally; and Mr. G. Rumpf has made

1

the revisions and adjustments, and has attended to the register of geopraphical posi-
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tions; Mr. J. Wiessner has reduced moon culminations, and other miscellaneous,
astronomical, and geodetic observations; Mr. JJ. 7. Hoover has acted as clerk to
the division, and has made miscellaneous computations. Mr. Hilgard and Mr.
Schott have both rendered valuable services in the discussion of various physical
observations connected with magnetism, tidal cutrents, &c.

2. Tidal division.—It has been found convenient to recognise this division, in a
portion of its relations, as one of those of the office, as constant reference must be
made to its results for the maps and charts, and its archives form a part of those
of the office. The observations are under my more immediate direction, with
Assistant Pourtales as the chief of the party, and the investigations are necessarily
carried on in the same way. The results obtained by the observers and computers
have been noticed in their appropriate places in the body of the report. as well
as those of Lieut. Trowbridge, Mr. Fairfield, Mr. Mitchell, and Mr. Wirdeman.
Captain Benham observes: ‘In the tidal division, under the charge of Assistant
L. F. Pourtales, whose faithful devotion to his duties, and kindly action in the work
under all circumstances, it gives me pleasure to acknowledge—the directions being
still given by, and the reports made to, yourself—the accompanying statement of
the chief is submitted, as requiring, perhaps, less of remark on my part than other
cases.

Mr. Pourtales, in remarking upon the zeal and interest manifested by the mem-
bers of the division generally, makes special mention of Messrs. Mitchell, Avery,
and Heaton, and the tabular statement accompanying his report gives in brief the
sum of the information, as far as received, in relation to the character of the obser-
vations at the thirty-three tidal stations occupied on our Atlantic and Pacific coasts,
including dates, names of observers, &c., &c.; (see Appendix No. 31.) The more
permanent officers of this party have been engaged as follows: Mr. H. Miichell was
employed chiefly in the discussion of the Boston tides, and has been assisted by
Mr. R. S Avery and Mr. Kincheloe; Mr. Heaton in the discussion of tides in the
Gulf of Mexico, under my more immediate direction; Mr. D. A. Burr, temporarily
attached, has discussed a station of river-tides, by Mr..Ad¢ry’s method, and Mr.
Howley has read off the selfregistering tide-sheets, and made reductions in the
ordinary forms; Mr. C. Fendall, Mr. Nes, and Mr. Blanchard have also been
engaged in the ordinary reductions; Mr. L. W. Meech has been engaged, under
my immediate direction, in investigations connected with the mathematical theory
of the tides and their practical application.

3. Drawing division.—" In the drawing division, by far the most important and
responsible of the whole, as far as the publication of the results of the survey is
concerned, its chief, Captain A. A. Gibson, has, from his long experience in the
division, shown a knowledge of its necessities and of its duties in the regulation of
the work, adapting it generally to the capacities and fitness of the draughtsmen,
with much extended information and aptitude in the important subject of the pre-
paration of projects of the maps of the survey, that with his untiring industry and
activity would, with this responsibility and care alone resting upon him, have left
but little to be desired for the entirely successful and efficient direction of the force
of this main-spring division of the office.

“This division, I have the satisfaction of reporting, has remained essentially the
same as to the principal members, and, as a consequence, the labors upon our finer
charts have progressed with the usual rapidity and excellence.”

“In the continued improvement in the already superior execution of our first-
class draughtsmen, though the reductions from the larger field-drawings of every
minute detail with such unsurpassed accuracy, as well as their subsequent transfer
to the copper, by the skill of the most accomplished engravers, may protract the
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publication of our finer maps, and make the first cost of the preparation of these
specimens of topographical art appear somewhat large. 1t 1s, however, gratifving
to feel that this expense would seem to be comparatively trifling in consideration
of the fact that, these plates once obtained, from the assured skill of our electrotype
division we can reproduce, by chemical means, an indefinite number of others—fac
similes of the original plates—at a trifling expense above the mere cost of the
crude copper, and which may yield any number of proof impressions of the maps
required for the supply of the commerce of the world; and all from these single
fine original plates.”

The duties of the division have been distributed nearly as follows, (sce Appen-
dix No. 31:) Assistants W. M. C. Fadrfor and 3. J. MeClery, and Mr. Joseph Welsh.
have been occupied in the finer reductions of topography; Al J. J. Rickeits ana
Mr. J. R. P. Mechlin in the higher grades of hydrographic reduction. Mr. L. D.
Welliams has been cngaged on the Congress map, and with A/ J R, Key, Mr. W
T. Martin, Mr. Lindenlolld, and Mr. Frederick Fairfax, on harbor maps and charts,
sketches, and other miscellancous reductions.  Afr. Shullz, Mr. B. Hooe jr., and
artificer 4. Camplell, have been employed on tracings and miscellaneous work.

Erigraving division.—The increasing general demand for first-class topographical
engravers (perhaps somewhat enhanced by the large orders of Congress for their
work) has presented difficulties in the maintenance of a force in this division suffi-
cient to keep even pace with the supply of material by the field parties, and its
preparation in the other branches of the office; Captamn Benham has, with meas-
urable success, given his personal attention to the subject, with a view to provide
remedies against further inconveniencc in this respect. He has succeeded in
attaching several reliable and skillul artists to supply the places of those who have
left the division, and confidently expresses the expectation of being enabled to
maintain the usual force. He alludes with satisfaction to the increased skill of the
apprentices; and intimates the probability of having ready for publication, per-
haps by the close of the year, a larger number of charts than usual at that period,
and of having other first-class charts of harbors on the Atlantic, Gulf, and Western
coasts well advanced for publication in the ensuing year.

Captain Benham remarks: “The division has, since the month of April, been
under the charge of Lieut. J. C. Clark, of the army, whose industry and faithful atten-
tion to the duties, even in their minor details, will, with his constantly-increasing
information, enable him, I feel assured, to be very useful in that branch of the
office.” *The labors of this division have progressed steadily, and, as anticipated
1 my last report, a large number of charts are expected to be ready for publica-
tion by the close of the year, among which are the three first-class charts of Long
Island sound, a similar chart of Salem harbor, Massachusetts, and the harbors of
Newburyport, Massachusetts, and Charleston, South Carolina, and a second sheet
of Alden’s reconnaissance of the Western coast. Others, including charts of Boston
harbor, Muskeget channel, south side Long Island (No. 2,) Albemarle sound, and
Mobile bay, have been so much advanced as to give the expectation of their pub-
lication in the ensuing year.

“The sketches for the annual report of last year occupied the greater partof the
time of the second-class engravers and apprentices from the date of that report
until the month of June, the sketches being all prepared before they were needed
by the transfer printer.

“The engravers have since been occupied on the small harbor charts and the
sketches in preparation to accompany this report, which afford ample variety, 1n
the character of the work, and give useful employment to all the apprentices now

engaged in the office.
12
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“The change of arrangements in the engaging of apprentices, by which they are
now paid only for work of value, as suggested i my repoert of last year, has been
very satisfactory, and such as to encourage the continnance of the system, with a
limited number of young men of good character and industrious habits, who may
eventually supply all the necessities of the office. :

 Accompanying this is submitted the report of the engraving division, in which
the different charts in hand during the year, and the persons occupied on each
respectively, are specified, and the titles of the charts completed, in progress, &c.”
(See Appendix No. 31.)

The fine work of topography and hydrography has been executed by Messrs. Fl
Dankworth, A. Rollé, and /. Young, and the fine lettering by J. Knight, in the
office, and on contract by Messrs. K. . Woodward and K. Yeager, of Philadelphia,
and by Mr. G. MeCoy, of New York. Messrs. S. Siebert, W. Smith, H. Knight, and
J. V. N. Tlroop, have also been employed during part of the year. Four appren-
tices—/. J. Kwnight, R. F. Bartle, S. W. Bradley, and F. W. Benner—have been
employed on the preliminary charts and sketches during the year; and three— 1.
C. Lvans, J. N. Pettit, and . F. Smith—during a great part of the year.

Parts of several maps have been executed out of the office, on contract, by other
engravers.

Llectrotyping.—In this division most important experiments have been in pro-
gress for obtaining by chemical means, directly from the drawings, engraved plates
for printing. This is a double application of photography and electro-metallurgy,
in both of which Mr. Mathiot, the chief of the electrotype division, is an adept.
The results thus far obtained are very encouraging. Captain Benham, in his report,
remarks: “To provide, however, if possible, the means of getting out our charts
more expeditiously, and, as it may be hoped, to dispense to a great degree, if not
entirely, with the slow and tedious process of engraving by the hand on copper,
Mr. Mathiot has been furnished with the necessary means and directed to make ex-
periments in order to ascertain the possibility of accomplishing this object. His
special report upon the experiments already made is hereto appended, (Appendix
No. 31;) and, although he has not yet accomplished all that is desirable, the speci-
mens from his Photengraph, or photo-electro engraved plates, are most interesting,
and such as to warrant strong hopes of ultimate success. In the copy of a part of
one of the finer plates, the hachures of the hills, lettering, outlines, &c., are remark-
ably distinct; and, with some slight retouching by the graver, the plate might
insure a saving of at least half the labor spent upon a duplicate engraved by the
usual method.

“Tt is hoped that one or more of the sketches for the annual report may be suc-
cessfully engraved by the means now referred to, as samples of what may be accom-
plished with the present advancement in the experiments. Such of the drawings
as it is thought may be most successfully copied by the new process are now in
preparation for this purpose.

“In the regular work of the division, seventy-seven plates have been made; of
the whole number of castings, forty-two were bassos or printing plates, and thirty-
five altos; in addition to which, several plates have been prepared for the use of the
engravers at a cost of little over one-third of that of planished plates obtained by
purchase.”

The following work is reported by Captain Benham from the Printing Division,
under Mr. S. D. O’ Brien, with Mr. John Rutherdale, as assistant printer; the work
being under the special supervision of Lieut. Clark, of the engraving division:
“Forty-eight thousand three hundred impressions from plates of C. S. maps and
sketches, including twenty-four hundred proofs for distribution, quarterly records, &e.,
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and twenty-one thousand five hundred on thin paper for the sets of maps,
now being prepared in atlas form, as ordered for special distribution; the above
number of sheets being over double that of those reported last year, with the
same force, and expenditure for services, in this division.

“The number of impressions taken has been suflicient to meet the demand from
our agents, and for the distribution to libraries and other institutions authorized by
the Treasury Department. The report in detail of the several plates printed from
18 hereto appended. (Appendix No. 31.)

‘“ Nine thousand impressions of eleven different charts have been distributed from
the office to the principal departments, and to institutions designated by the mem-
bers of the House of Representatives in their respective districts throughout the
country.

“The distribution of the Supcrintendent’s annual report of 1852 has not been
entirely completed, owing to the failure of the Senate binder to deliver, until towards
the close of October, some fourteen hundred copies. The report of distribution
of maps, and of the Superintendent’s annual report, is given in detail in Appen-
dix No. 31.

“There have been added to the archives and library, during the past year, two
hundred and thirty volumes, of which one bundred and twenty-two of the most
necessary scientific works were purchased. The remainder have been presented by
foreign governments, and by institutions in this country.

“In the instrument-shop repairs have been made upon some eighty of the most
important instruments, including in the number twenty-nine theodolites, six recon-
noitring telescopes, filteen plane-tables, twenty-three sextants, six self-registering
tide-gauges, one aneroid barometer, and seventeen clocks and watches.

““ Among the instruments constructed in the shop are four self-registering tide-
gauges, four plane-tables, six deep-sea thermometers, and parts of five others, six
heliotropes, two stands for theodolites, three reconnoitring telescopes, four three-
armed and two circular protractors, and many other instruments required in the
work of the survey, as scales, triangles, shade-glasses, and tools of various kinds.

“The force in the shop now consists of three first-class instrument makers,
including the chief; two of the second class, and three apprentices; and a black-
smith, who is also, when required, an assistant to the electrotypist.

“In the carpenter shop there have been made, during the year, eight plane-table
boards, ten drawing-boards, twenty-four cases for instruments, such as heliotropes,
deep-sea thermometers, protractors, &c., a large case for the archives, and all
necessary repairs to the office buildings, and additions to the office furniture. All
the instruments required by field and hydrographic parties having been packed in
the shop, and in addition to the ordinary work, a portable observatory has been
constructed.”

_ Captain Benham speaks in terms of approval of the services of Mr. V. K. King,
in charge of the map room, and distribution of maps and reports, and of Mr. C. B.
Snow, in charge of the archives. »

He also makes special mention of the faithful and efficient services of Mr. A. W
Russell, the chief clerk of the office, in charge of the clerical force, and of the office
files and accounts.

The services of Mr. J. Vierbuchen, in charge of the instrument-making; of Mr.
W. T. Wood, in charge of the carpentry; and the carefulness and fidelity of the
office messengers and watchmen, and especially of the chief nessenger, Daniel
Flynn, are strongly commended.

The services of Lieut. E. B. Hunt, of the Corps of Engineers, have already béen
mentioned in various parts of the report. Besides the duties referred to, and con-
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tributions made by the investigation of different special subjects, he has had charge
of the transfer printing of the plates accompanying my report of 1853, printed by
order of the Senate and House of Representatives.

Prof. Pendleton, U. S. N, has, in addition to the Gulf Stream discussions, been
employed in continuing computations for longitudes.

1 cannot close this report without expressing my sense of the faithful and zealous
services of Samuel Hein, Esq., the general disbursing agent of the Coast Survey.
The numerous accounts with the separate parties, and with individuals, are kept
with the greatest order and method, so that he is at all times able to furnish
promptly the minute information necessary in regard to these, in directing the
various operations of the Survey. Charged with the care of the property of the
Survey when not in the hands of the officers for use, his economy and system make
themselves also felt in this department. His scrupulous execution of every part of
his duty cannot be too highly praised.

The faithful discharge of duty, and the system and order of the clerk to the
Superintendent, W. W Cooper, Esq., deserve also my acknowledgment.

Respectfully submitted, by

A. D. BACHE,
Superintendent U. S. Coast Survey.
Hon. Jaxrs GUTHRIE,

Secretary of the Treasury.
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APPENDIX No. 1.

Disiribution of the pariies of the Coast Survey wpon the coast of the Uit States during the
surveying season of 1853-"54.
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Hampshire, Massa-
chusetts, & Rhode
Island.
2
i 3
4
5
6
7
8
9

ical, & magnetic
observations.

Reconnaissance . ..

Secondary triangu-
lation.
Topography .. «-.-

Topography

Topography .. «...

Topography

Topography .. ...

Hydrography .....

ent: G. W, Dean, assist-
ant; Steph’n Harris,aid, |
(during part of the sea- !
son.) I

i
Brt. Major Henry Prinee, !
TU. 8. Army, assistant.

C. O. Boutelle, assistant;
Lieut. A. W. Evans, U. |
S. Arny, assistant. 1

A. W. Longfellow, assisi- |
ant.

A. 8. Wadsworth, sub-ae-
sistant.

II. L. Whiting, assistant; |
I Hull Adams, sub-as-|
sistant, (part of season.) :

H. L. Whiting, assistant. .

R. M. Bache, sub-assistant

Lieut. Commanding H. 8.
Stellwagen, U. 8. Navy,
assistant.
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I = tions. |
b= | = 1
=) i | e 8 ;
. i ) i
S |2 & ]
i ! RS |
j :
I  From Passamaquod- No.1 |Geodetic,astronom- | A. D. Bache, superintend-

Rageed Mountain, near Camden,
Walde eounty, Me.: geodetie,
astranmnical. and magnetic ob-
servations.  (Part of season.
See also Sections IV and V.)

Extension of reconnairsance east
of line Mt. Desert—Humpback.
(See also Sections V and V1)

Casco by triangulation continued
to near Cape Small Point. (Seo
alsv Section V.)

Approaches to Portland harbor,
city of Portland, and Casco bay
east of Portland.

Coast of Maine from Cape Ned-
dick eestward, to inelude Ogun-
quit harbor. (Part of season.
See also Section IV.)

Coast of Massachusetts, near New-
burypert. (See also Sections
I and V1)

Re-examination of Mystic river
and approaches, and of Great
South bay, for commissioners of
Boston harbor.  (See also Sec-
tion 1I1.)

Topogruphy and shore-line be-
tween Kingston and Duxbury,
Mass., completed. (See also
Section V.)

Deep-sea soundings from Nan-
tucket shoals eastward to deep
water; from Monomoy to nortl
east of Cape Cod: inshore by-
drography completed trom I\a
hant 1o Marblehead ; sounding
of Mass. bay, and of Stell-
wagen's bank, entranceof Mass.
bay. (Sce also Section I1.)
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No. of section of

survey.

Limits of sections.

|
Operations.
tions.

Field and hydro-
graphic parties

Persons conducting opera-'

Lucalities of operations.

I " From Passamaquod- No. 10 H)dmgruph)

II

i

dy bay to Point Ju-

dith—Continued.

! From Point Judith to

Cape Henlopen, in-
cluding the coast of
Connecticut,

Pennsylvania, and
Delaware.

New !
York, New Jersey, |

Maxwell Woodhull, U.

|
Lieutenant Commanding . Nantucket sound, north rhore,

completed. Sounding of Horze

; S. Navy, assistant. Shoe, Succonesset and L'Hom-
l ( me Dicushoals. (See also See-
{ N tion IL)
11 \Hydroﬂraph) ‘Lleutenant Commanding | Portland harbor, and reconnais-
i T. Aug. Craven, U. 8. sance of Eggemoggin Reach.
. Navy, assistant. | Examinations for light-house
! I ¢ sites on the coast of Maine.
! | ‘ (See also Sections IV, VI, and
| i Gulf 8tream.)
12 | Tidal observations.: H. Mitchell, sub-assistant.| Shorcs of Nantucket and Martha’s
| i _Vineyard.
: ‘G A.Fairficld, assistant.. South shore of Massachusetts,
: i | from Monomoy to Wood's Hole.
! : Observations at Boston Dry-
i '1 dock, continued. (See also Sec-
| tions IV, V, and VI.)
13 | Views.ocoeeoonn] Captam Aug A. Gibgon, | Views of Salem and Gloucester
! ( U. S. Army, assistaut. | harbors.
; !
14 | Inspection........: 'A.D. Bache, superintend- | Ingpection of topographical par-
i | ent; Captain H.W Ben- | ties.
ham, Corps of Engi-
neers, assistant,
15 ; Measurement  of | Captain T. J. Cram, U, 8. | Preparation of report on observa-
| heights. i Top. Emg, assistant. | tions made in 1852 and 1853 for
; weasurement of heights.

1 | Astronomical and ' J. E. Hilgard, assistant...| Obsecvations for latitude and azi-
magnetic obser- muth, and magnpetic elements
vations, at Mount Roee, N. J., (1833,)

and at Yard’s Station, near
Philadelphia, (1854.) (See also

{ Section VIIL)
2 ! Triangulation - ....E Edmund Blunt, assistant; | Hudson river, continued from line
; C. P. Bolles, assistant; | Crow’s Nest—Tompkins to sta-
G. H. Bagwell, aid. tions near Poughkeepsie, and
| determination of poinis near

i ( New York city.

3 : Topography.......! F. H. Gerdes, assistant; | Hudsoh*river, from Sing Sing to
[ J. G. Oltmanas, sub-as- Anthony’s Nose, sbove Peeks-
| sistant. kill, Manhattan island, and
| i shoreline at New York city.
’ f (See also Sections VII and

] ) I VIIL)

4  Hydrography . -...! Lieutenant Commanding t Resurvey of East river and of
| M. Woodhull, U. 8.1 Hudson river at and near New
| Navy, assistaut. E York city. Experiments on
! | currents, sonth shore of Long
| ! island. Examinations for light-
! ‘, house sites, coast of New Jer-
! | sey and in Delaware bay. (See
1 ! also Seection 1.)

5 | Hydrography . ... Lieutenant Commanding Hudson river, continued from
i Richard Wainwright, U.  Croton Point to Fort Montgom-
i 8. Navy, assistant. ery, above Peekskill. (Seeslso

i ! Section III.)

6  Hydrography . .. ‘Lleutemmt Commanding : Examinations for sites of light-
bOHLS. Btellwagen, U. 8. | houses in Loog Island gound.
. Nww, nssistant. (See also Section 1)

7 Tidal observations.| ..o ....iaace ..., . At Governur’s 1sland eontinued

with self-registering tide gange,
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Cape Fear, coast of
Virginia and North |
Carolina.
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III | FromCape Henlopen , No.1 | Astronomieal ob-  Dr. B. A. Gould, jr., assis- : Telegraphic differenee of longi-
to Cape Henry, in- | servations, . tant; L. F. Pourtales, | tude between Petersburg, Va.,
cluding the coast of | | assistant. | and Wilmington, X. €. Obser-
Delaware, Mary- i vations of solar eclipre. (See
land, and Virgivia. | ; also fections IV and V.)

| 2  Primary triangula- Edmund Blunt, assistant; Preservation of stations on Ches-
! o tiom. . Licut. A. H. Seward, U. | apeuake bny. (Sec also Sections
i 1 S, Army, assistant. o ITand VI.)
3 . Secondary triangu- John Farley, assistant; J. R((mmmesance of part of York
i lation. i R. Offley, sub-assistant, river: connection of triangula-
i i | (part of season.) ! tion on James river from Rieh-
: ; : " moud southward, and City Poing
northward.
4 S(-c(mdary triangu- | (‘aptmn W.R. Palmer, U. . Rappahannock river, Virginia,
lation. v 8. Top. Eng., assistant; from above Port Royal, to sta-
! j Lt.D.T.Van Buren, U. . tione Baylor—Brick-Quarter,
! i S.Army,assistant, (part . below Tobago bay, and thence
of searon; ) Lieut . H. to stations Jones—Carter, be-
‘ Gordon, U. 8. Army, as- ; low Tappahannuck.
i gistant.
: 5 Topography....--. J. J. 8. Hassler, assistant. Determmntlon of hydrographic
§ i i points near Cape Henry. (See
| : | also Section IV.)
i 6 :Topography..e-.-. H L. Whiting, assistant..| Verification work at Meekin's
i | meck and Back River neck,
i | Chesapeake bay. (See also Sec-
| ‘ ' tion 1)
7 | Topography..c.--. George D. Wise, assistant. Seacoast of Virginia between Me-
; ‘ tomkin and Wachapreague in-
‘ ] lots.  (See also Secticn VIL)
8 ! Topograpby.-+---- John Seib, sub-assistant; Shore line of Rappahantock river
; D. E. Montgomery, aid.  from near Fredericksburg to
near Port Royal, and :hence to
Tobago bay; entrance of York
river; shore-line of Chesapeake
bay continued. James riveren-
trance from Newport News to
Warwick river: Elizabeth river,
! including Norfolk harbor.
9 ' Hydrography -.... Lieutenant Commanding Hydrography of Chesapeake bay
: ; J. J. Almy, U. 8. Navy,  completed from Mobjuck bay to
i 3 assistant. channei, and sputhward to Cape
: ' Charles, including the entrance
. of James river and Elizabeth
: river; harbors of Neorfolk and
: Portsmouth; Hampton roads
l ‘ and Lynn Haven roads.
: 10 Hydrography...... - Lieatenant Commanding Rappabannockriver, hydrography
: - R. Wainwright, . 8. - carried below Port Royal; re-
Navy, assistant. survey of Swash cheannel and
: approaches; entrance of Pa-
! 3 tapseo river; for Engineer de-
partment. (SeealsoSectionIl.)
11 ' Hydrography...... Lieutenant Commanding Entrance of James river, and
‘ | J.N.Maffitt, U. S. Navy,  west of liue Newport News and
i ’ assistant. . Craney island; tides at James
; : river entrance. (See also Sec-
{ ! T r
IV From Cape Honry to i tions IV and V.)

1 | Astronomical and A. I). Bache, superinten- | Difference of longitude between
i magnetic obser- . dent; G. W. Dean, as-:  Wilmington, N. €., and Peters-
i vations.  sistant; C. P. Bolles,| burg, Va.; latitude, azimuth,
: assistant. | and magnetic elements at wil-
! ; mington, N. C. (See alsv Sec-
. } tions I, II, and V.)
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No. of section of

Limits of sections.

survey.

Cperations.

and hydro-

graphic parties.

v

Persons condneting ope- !
rations, :

|

Loczlities of operations.

IV From Cape Henry to:

Cape Fear—Con-
tinued.

Georgia.

i
[

i

From Cape Fear to .
St. Mary’s river, in- |
cluding the coust of !
South Carolina and |

i

. Astronomical and
magnetie obser-
vations.

No.2

3 ' Secondary trinngn-
! lation and topo-
graphy.

W

i Secondary and ter-

tiary triangula-

i tion and topogra-

i _phy.

{ Hydrography.- eu..

ot

i

6 Hydregraphy......

7 < Tidal observations.|

8 | Inspection .-veems.
|

1 i Reconnaissance....
i
s

2 | Astronomical and

magnetic  obser-
VAl Lk,

Astronomical and

3
magnetic o%ser-
vations.
i
4 . Primary and sec-
i ondary triangula-
| tion.
%
51

Secondary triangu-
lation,

1]

6  Topography «ua---

!

Dr. B. A. Gould, jr., as-

sistant; G. W. Dean,
assistant.

J. J. 8. Hassler, assistant.

A.S. Wadsworth, sub-as-
sistant; D. E. Mont- |
gomery, aid.

|

Lieutenant Commanding |

J.N. Matffitg, U. 8. Navy, !

assistant. ;

Lieutenant Commanding -

T. A. Cravén, U. 8. Na-
vy, assistant.

G. A. Tairfield, assistant.. !

H
1

A. D. Bache, superinten-
dent.

Brever Major H. Prince, |
U. 8. Army, assistant. |

C. O. Boutelle, assistant;
Lieuten’t A. W. Evaus,
U. 8. Army, assistant;
B. Huger, jr., sub-assis-
tant.

Dr. B. A. Gould, jr., as-
sistant; . W. Dean, as-
sistaut.,

!
C. O. Boutelle, assigtant; |

B. Huger, jr., sub-assist- |
ant.

Lieut. D. T. Van Buren,
U. 8. Army, assistant; |
John Rockwell, sub-as- |
sistant |

R.M. Bache, sub-assistant. |

j’
i

Differenco of longitude between
Raleigh, N. C., and Columbia,
8. C.; latitude and magnetic
elements at both stations. (See
also Sections I11 and V.)

Verification of triangulation of
narrows of Currituck sound
continued : near Virginia and
North Carolina line. (See also
Seetion 111.)

Beaufort harbor completed ; coast
south of Beaufort harbor, to-
wards New Iulet, N. C. (Sce
also Section 1.)

Beaufort harbor and approaches
completely surveyed: tides at
Benufort and Cape Lookout.
(See also Sections I11 and V.)

Hydrography of Wimblo shoals
commenced. (See also Sec-
tions Land VI, and Gulfstream.)

Tides at Beaufort, Cape Lookout,
Hatteras, and Cape Iear en-
trance. (See also Sections I,
V, and Y1.)

Work of Beaufort harbor and ap-
proaches.

From Santee river, S. C., to Ash-
ley river. (See also Sections
I and VL)

Observations for latitude, azi.
muth, and magnetic elements at
Georgetown, 8. C.; for differ-
ence of longitude by chronome-
ters between Georgetown, S.
C., and Charleston. (See also
Section I.)

Differeuce of longitude between
Columbia, 8. C., and Raleigh,
N. C.; latitude and magnetic
elements at both places. (See
also Sections I, I1I, and IV.)

Occupstion of primary stations—
Elliott’s cut and New eut; sec-
ondary triangulation of Wando
river to Daniell’s island; sec-
ondary triangulation of Long
island, near Charleston, 8. C.,
including Charleston harbor.
(Part of seagon. See also Sec-
tion 1.)

Completion of Savannsah river en-
trance, and of Calibogue sound
to May river.

Minute topography of Seabrook
snd Kiawah islands; mouths of
Stono and Kiawah riveis, Cole’s
island; parts of Jobn’s and Folly
islands; and coast of South Car-
olina. (See also Section 1.)



Oor THE

UNITED STATES COAST SURVEY_FOR 1854,

APPENDIX No. I—Continued.

(4

Lieut. Comg. J. N. Maf
fitt, U. 8. Navy, assist- |

Loculities of operations.

[ Resurvey of Maffitt’s channel and
i approaches, Charleston harbor:
Savaunal river emtrance com-
pleted.  (See alsy Seetions 111
aud IV.)

8 | Tidal observations. G. A. Fairfield, assistant..| Tides at Charleston, 8. C.. and at

ven, U. 8. Navy, assist-

S. Army, assistant; C.

ant; G. W. Parrish, aid.

assistant; H. S. Du Val, |

ven, U. 8. Navy, assist-

man, U.8. Navy, assistant.
G. A, Fairfield, assistant. .

J. G. Oltmanns, sub-

o Py
< Peoal |
= PEE
g . LB
P £ | Limits of sections. | — Operations. Persons couduetiug opera-
=5 gzl tons.
T ] E. |
S [pEa.
z | B “;
V | From Cape Fear to |No.7 | Hydrography .....
St. Mary’s river— |
Continued. ! ant.
| |
! |
9 }
i ties, | enr.
| .
Y & VI | Gulf Stream .o...o..|es.o-.i Hydrography .....| Lieut. Comg. T. A. Cra-
ant.

VI | From St. Mary'sriver 1 ; Reconnaissance ... Brevet Major H. Prince,
to St. Joseph's bay, U. S. Army, assistant.
onthe western coast
of Florida, )

2 | Secondary triangu- | Licut. James Totten, U.
lation.
T. Iardella, aid.
3 | Secondary triangu- | Lieut. A, H. Seward, U. S.
lation. Arniy, assistant.
4 | Topograpby..c.... 1. Hull Adams, sub-assist-
5 | Topography..ce-.. S. A. Wainwright, sub-
aid.
6 | Hydrography ..... Lieut. Comg. T. A. Cra-
ant.
7 | Hydrography -.... Lieut. Comg. O. H. Berry-
8 | Tidal observations.
VII | From 8t.Joseph’s bay 1 | Preliminary survey | F'. H. Gerdes, assistant;
to Mobile bay, in- and astronomical
cluding part of the observations. assistant.

coast of Florida and
Alabama.

i
|
2 ° Preliminary survey
3 ‘ Topography «.....

i

Geo. D. Wise, assistant;
J. R. Offley, sub-assist-
ant.

F. H. Gerdes, assistant;
J. G. Olumanns, sub-
assistant.

| St Simon's island. (See also
| Sections I, IV, and VI)

Inspection of par- ‘!A. D. Bache, superintend- | Triangulation and topographieal

! parties on John's and Kiawah
| islands, and «n Savanuah river.
! Exploration of the stream in win-
ter across the St. Simon’s snd
Cape Canaveral sections. (See
also Seetions I, IV, and VL)

! For triangulaticn of the easrern

coast of Floridu from 8t. Jobn's

river to Jupiteriulet. (See ulzo

Sections T and ¥.)

1 Ingide and ourride kevs on Flori-
da reef, from East Harbor key
to stations near Loggerlead
key, and points for the Lydro-
graphic reconnaissance of Cof-
fin's Patches.

Tria' gulation from Card's sound
to Grasgy Poiut, in Barnes'
sound, and securing signals.
(8ee also Section I11)

Florida keys, north and cast of
Key West, marked in sectiona
for General Laud Office. (See
also Section 1.)

: Keys near Spanish havbor, Flori-

I da reef, from Ol Rhodes key

| to Wednesday Point.

i Florida keys from Pacific reef to
Basin bank: hydrographic recon-
naissance of Coffin’s Patches;
tides at Cape Florida and near
Carysfort reef; god tides at In-
dian River inlet. (See also Sec
tions I, 1V, and Gulf Stream. )

Tides at entrance to Tampa Bay.
(See aleo Section VIIL.)

St. Augustine harbor and en-
trance. (See also Sections I,
1V, and V)

Preliminary measurement of base
at St. Andrew’s bay; observa-
tions for difference of longitude,
azimuth, and magoetic declina-
tion at Cape 8t. DBlas and St.
Andrew’s bay. (Part of sea-
son.  See also Sections IT and
VIIL)

Preliminary triangulation and to-

{ pography of Ocilla river, Flo-

! rida. (Part of season. See

1

|

!

also Section I1.)

Topography of Cedar Keys and
vicinity completed.  (Part of
season. Sce also Sections 1L

and VIII )
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VII | From$&t Joseph’sbay No.4  Hydrography . .... i Lieut. Commanding O. H. | Hydrography of Cedar Keys.
to Mobile bay— : | Berryman, U. 8. Navy,  (See also Section VI1.)
i Continued. i

|
VIII | From Mobile bay to
i Vermillion bay, in-

cluding the coast of
Alabama, Mississip- '

pi. and part of Lou-
isiana.

i
IX  From Vermillion bay

i to boundary, part.

of Louisiana and
coast of Texas.

X, XTI . Western coast of the
i United States, Cali-
! fornia, Oregon and

|
|

‘Washington Terri-

tories,

| assistant.
1

F. H. Gerdes, assistant;
i J. G. Oltmanns, sub-
| assistant. i
\’ 1’ :
! |

|

1 . Reconnaissance - ..
|
|
T
i

Primary criangula-
i ton, astronomi- Stephen Harris, aid.

cal and magnetic ! ’

observations. i

=)

 Secondary triangu- - 8. A. Gilbert, assistant. .
lation. !

' Hydrography

'

Sands, U. 8, Navy, as-
sistant.

5

j Tidal observations. G. Witrdemann. ... .....
| ‘
1 - Triangulation and

topugraphy.

W.
ant ;

E. Greenwell, assist-
P.C. F. West, aid.

' For primary triangulation from

Lake Borgne to Barataria bay;
and general reconnuissance
from Atchafalaya to Vermillion
bay. (Part of season. Seealso
Sections 11 and VI1.)

J. E. Hilgard, assistant; | Triangulation continued on Mis-

sissippi and Chandeleur sounds;
azimuth and magnetic elements;
examination of Dauphiue Island
base. (See also Seetinn IL.)

’ Connection made with New Or-

Jeans from Lake Pontcbartrain.

Lieut. Commanding B. F. Off:shore work in the Gulf of

Mezxico, between Horn island
and mouths of the Mississippi
river. Search for sheal south
of the Belize, in lat. 27° N,
long. €9° W. of Greenwich.
Temperatures observed. In-
shore work from meridian of
Round island westward to for-
mer work.

Half "hourly observations at the

entrance of Lake Calcasieu.
(See also Section IX.)

At the entrance of the Rio Grande

and viciaity, for the Mexican
boundary commission.

2 Hvdrography . ...  Lieutenant Commanding ' Snundmgs near Red Fish bar, and

Edwin J. De Haven, U. !
8. Navy, assistant.

3 iTidal observations. G. Wurdemann......._..

1  Primary and sec- R.D. Cutts, assistant....
| ondary triangula-
i tiom,

Captain E. O. C. Ord, U.

2 | Triangulation . .....
! S. Army, assistant.

in East aud West bays, Galves-
ton.

Haslf-hourly observations at Bra-

zos 8t. Tagu, and hourly at Aran-
sas Pase, (St. Joseph’s island.)
(See also Section VIIL.)

Primary and secondary triangnla-

tion from Ballenas bay to Mon-
terey. Tertiary triangulation
commenced.

Triangulation of ecoast, prelimi-

nary to the survey of the Santa
Barbara islands.

3 Trmngulatxon and | Geo. Davidson, asslstant._: Canal de Haro, strait of Rosario,

astronomical de- |
terminations.

4 Topography
. sistant.
5 | Topography

i

6 | Topography

|

sistant. ;

apd islands in the Gulf of Geor-
gia.

N I
“ James 8. Lawson, sub-as- ' Tomaler bay, ITumboldt bay, is-

lands in the Gulf of Georgia, and
shores of Rosario strait.

A M. Harrison, assistant. Santa Cruz and Ao Nuevo, and

gouth to Pajaro river, on Mon-
terey bay.

'W. M. Johnson, sub-as-; From Pajaro river, bay of Monte-

rey, south to town of Monterey,
and from Point Afio Nuevo
north towards San Francisco.
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X, XI | Western coast of the { No.7 | Topography.......: Aug. F. Rodgers, sub-as- | Tertiary triangulation and topog-
United States~Con- sistant. i raphyfrom PointBonitato Dux-
tinued. | bury reef. Topograpby from
; ! Point Avisadera to Polnt St
! ! Matéo, and from nporth of San
i Francisco bay to include Dux-
! | bury reef.
8 | Hydrography . ....| Lieutenant Commanding | Canal de Haro and strait of Ro-
Jas. Alden, U. 8. Navy, ' sario, continned. General re-
| assistant, connaissance of coast revised
‘ | and additions made from San
Q Francisco north.  Reconnais-
: sance of Duwamish bay, of
| 5 Seattle  harbor, and of Port
Townsend roads.  San Francis-
eo entrance completed. Ex-
amination of sites for light-
! | houses.
9 ' Tidal observations. Lientenant W. P. Trow- | Establishment of tidal stations at
| bridge, C. 8. Engineers San Diego, 8an Pedre, San
i | assistant. Luis Obispo, Monterey, Fort
| Point, Humbolde bay, Pert Or-
! ; ford, and Coluwmbia river.
APPENDIX No. 2.
List of army officers on Coast Survey duly March 1, 1854.
Name. Rank. Date of attachment.

Thomas J. Cramleeee cecneee saenne
Henry Prinee..cece e cmeveenanens
Henry W. Benham
Edward O. C. Ord
William R. Palmer...cov.oone ...
Angustus A. Gibson ..

Edward B. Hullteeee e snannss
John G. Yoster ...
James Oakes ..o cceeinnannn
Daniel T. Van Buren. .. -
Joseph C. Clark, jro..ocveencennne
Augustus H. Seward..............
W lliam P. Trowbridge ..
James P Roy....... .
Andrew W. Evans....

Captain topographical engINeers ceve vove cenevecene seve anns
Captain and brevet major 4th infantry..cceee cmee ..
Captain engineers ... ... ... _.._.. -
Captain 3d artillery
Captain topographical engineers
Captain 2d artillery ... ooeiimecaa i ol
First lieutenant 2d artillery ...
First lieutenant engineers.o-o .. eerees roceee
Second lieutenant and brevet captain engineers. .ce.c. ..--..
Firat lieutenant and brevet captain 2d dragoons.

First lieutenant 2d artillery .o.c.eeiuccaceaaoan

First lieutenant 4th artillery ..o oo oce oo iecnncmeoaao
First lieutenant 5th infantry ceue ceee comoan covaamaenianann
Sccond lieutenant engineers ... ..- .

Second lieutenant 2d infantry........ ..
Brevet second lieutenant 7th infantry.......... .- -

December
December
April
December
March
January
December

February
December
January
December
April
Oetober
November

1846
1850
1853
1852
1852
1551
1850
1851
1852
1854
1852
1854
1801
1851
1853
1852
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List of army officers on Coast Survey duty September 1, 1854,

Name. Rauk. Date of attachment.
. . . 1
Thomas J. Cram.. ... cooeonoon Captain topographiesl engineers ... .. vcvcunraaaaao .. " December 7, 1846
Henry Prinee.-ccveeneaceeeiaaaas] Captain and brevet major 4th infantry..eeees veeecennecnnn. " December 10, 1850

Henry W Benham...............] Captain engineers.... ... . ocuireiaiuonn. weee- April 1, 1853
Edward 0.C. Ord.......c0 --.| Captain 3d artillery ... .ot vmeeniivanniin.n « =v..! December 30, 1852
William R. Palmer...............} Captain topographical engineers ......... . «e---. Mareh 2, 1852
Augustus A. Gibsen ... ... oLoo.l - Captain 2d artillery ..o .coo ool . " Janunary 19, 1851
James Totten.caevn weue an wun.| First lieutenant 2d AVHHOTY cone terrcrneneanee cemne vamens | Decewber 10, 1850

Edward B. Hunt ... ...... First lleutenant engineers. .. coo. ocee oo ncocmr cmanannna- May H, 1851

Daniel T. Van Buren.... .. --.! First licutenant %d artillery ...... «eeo.| December 2, 1852
—- U Fist Heurenant dtharcillery .. oo oo ook Janunary 7, 1854
..| First Heutenant 5th infantry. ... .. . Censene e December 8, 1851
Williars P. Trowbridge _.. i Second lieutenant engineers ... .. e ceme s emaas  April 13, 1351
JamesP. Roy.o o aeenniinn. .1 8eennd lieutenant 2d infantry. ... ........ . .1 October 7, 1853
Andrew W.Evans__......_.._....| Brevet second lieutenant 7th infantry. .. oo.ooceocoooooon. | November 10, 1852
i
;

APPENDIX No. 3.

List of navy officers on Coast Survey duty March 1, 1854.

|
Vessel. Locality of service. Name. Rank. i Date of attachment.

i |
Schooner John Y. Swection IIT....... | R. Wainwright. ... ... ! Lieutenant commanding .... January 81, 18348
Mason. ; 8. D. Trenchard i Lientenant .... vvee-w.| Mareh 1, 1553
: John B. Stewart ¢ Acting master_._. ... .... November 15, 1852
Gustavus Harrison . ..... Passed midshipman.. ... . July 29, 1853
Stesmer Legar¢ and  Section V.. ...... J. X. Maffitt.... _......| Liewrenant commanding. ...} May 9. 1343
schooner Bouncer. A.C.Rhind .ecuvaenann ! Lientenant . coveenonnn. June 20, 1845
i T P.JOues .o caeneon. | Acting master.......... . June 98, 1853
‘ Wm. D. Whiting- vae-.. | Passed midshipman.... ...} July 30, 1853
Hunter Davidson.......i....d0.unnee [ 1 S January 17, 1852
Steamer Corwin, and  Section VL........ T.A Craven.......... Lieutenant commanding....! November 27, 1850
tender. ; 2N, Westeott .. oo ... | Lieutenans . .ooee.ocee ... April 3, 1852
‘ J.C.Febeger ool do oo e, -] Decomber 3, 1851
Edward Renshaw «ooo.. | Acting master.....ceeeean. | June 3, 1853
Thomas C. Eaton ... femendon . do.oo el | July 23, 1872
; T. Le P. Cronmiller....| Assistant surgeon.... ...-.. | Novernber 28, 1353
Schooner Crawford. .. Section VIL...... 0. H. Berryman .- ..... | Lieutenant commanding....| December 8, 1853
Earl English. cconeennes] Acting master..acee . voeae. " December 21, 1853
J. G. Maxwell .........J Midshipman ...... ..... .. December 27, 1853
Henry Erben, jr...c.... J-=ee s (1 %, December 21, 1853
| W. H. Ward ...cucuenn feaes0 eaaaesvaacen vecnanas i January 3, 1854
i R. B.Tuustall ... ..-..i Arsistant surgeon .- December 21, 1853
Steamer Walker...... Section VIII...... B.¥. Sonds ...........; Licutenant commanding.-...| 14, 1830
8. S. Bassett .....cvees Acting master....o. . coeao.t March 17, 1849
R.C. Duval.ceonvnenn | Passed midshipman........| November 17, 1852
J. A, Seawelloo.o coveeo]onns do...... [0 JAR ! December 5, 1853
C. I Williamson .c..-. Assistant surgeon.._....... | December 5, 1853
Schooners Arago and | SectionIX........ E.J. De Haven........; Lieutenant commanding....| November 12, 1853
Belle. John Wilkingon ........| Lieutenant . ccoao oo oao. November 12, 1852
L. H.Lyne...... oee| Acting MAster. ievenvanans September 26, 1852
G H.King..co ccacmnnn Y [, DR do.... : November 12, 1852
James ¥'. Huestis ceau... Assistant surgenn.......... I J ADUGTY 4, 1854
Steamer Active and | Sections X and XI. James Alden oo .oanne Lieutenant commanding....| May 18, 1849
schooner Ewing., | ! Thomas II. Stevens..... Licutenant . vooueesoenn ooe. February 21, 18561
| Tsrael €. Waityvane.on- S weeel May 6, 1852
Joel 8. Kennard «avencfoenidooeanoooio ool | May 6, 1852
Richard M. Cuyler . .... rodoa | June 90, 1845
A. M. De Bree. ........ Acting master......_..___.| April 2, 1853
James Suddards........] Assistant surgeon..... April 3, 1852
OMce.aanenan-. H. S. Stellwagen....... | Lieutepant . .._...... .| October 22, 1852
t Officeeecans ae e»s+| Thomnas B, Huger...... | P, T e ceaman May 14, 1852
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Date of attachmn

Vessel. Locality of service. ' Names. " Rank. ent.
i
Office.cece nacan- ' Foxhall A. Parker ..... | Lieutenant . .. ..---n......| March 31, 1853
OfC8n e ennenne.s Jobn J. Almy. .o ... S P | Mareh 12, 1841
Office.ncaneiann.: M.C Pervv......._..io... 15, 1853
Office..nnnnoenen. R.L.Law._......._.. 1, 1851
OMCeenees cannnn. John T. Walker ....._.l.._. 7, 1853
Office.cvenniaann. i D. Phenix.......... 7, 1833
OfficBaiennnieeen - M. Woodhull 30,
Office.eenen ioaan John Rutledge..... ... 3,
. Office.ocvnnianae S.R. Franklin......... 2,
Officenccnenaaann. Jos. B. Smith........_. 4,
Office.eoanoeoeas | AN Smith ... ] 8,
Office.........__. - J.B. McCauley ... __._ | Passed midshipman........ 1 October 16,
Office.ooaan oo, A.G. Pendleton .. ... 1’ Professor of Muthematies ..° May g,
APPENDIX No. 3 bis.
List of navy officers on Coast Survey duty September 1, 1854,
| i
Vessel. Localiry of service. | Name. Rank. ‘ Date of attachment.
Steamer Bibb........ Section L......... ! H. 8. Stellwagen. ...... Lieutenant commanding..... October 22, 1852
PE. QL Sttt cae e Acting master. . .......... June 7, 1854
| §. R, Frankline,o.. .... Passed midsbhipman........ April 2, 1853
U WLT, Truxtun eoee ee.. Y P July 19, 1854
| W. K. Mayo..couennen. oendo e ¢ July 9, 1853
! H. M. Garland. ... .... Midshipman June 13, 1854
Schooners Gallatin & | Section L......... Maxwell Woodhull..... Lieutenant commanding.... May 31, 1848
Madison. John Rutledge......... Lieutenant - cueceee weeeeuen May 3, 1862
Jos. B. Smith.......... Acting master ............ © August 4, 1852
(8. B.Luce vvverrinananfennnns oo iaieeaesy May 18, 1854
i Osear F. Johnson ...... Passed midsbipman........ I May 18, 1354
W. McN. Armstrong ... Midshipman ... c.oeaae. May 18, 1854
Schooner Nautilus....| Section II........ Richard Wainwright....| Lieutenant commanding....; January 31, 1843
8. D. Trenchard ....... Licutenant . «..ocooooioli ¢ 18353
J. B. Stewartee.ees vean Acting master. . ceeeeend
G. Harrison....ocen e Passed midshipman.... ..
i A. Pendergrast ........{.... Orannn- do..-....
Schr. John Y. Mason .} Section IIl....... | J.N. Maffitteceeuennecs Lieutenant connuandiny, : ¢
| J P Jones.oeanl ool Acting @aster. coeeanvennn. ¢ June 28
H. Davidson.veveaan oua. Passed midshipman........ . Jannary 17,
Steamer Hetzel and | Section III....... J.J Alay .oooil ool Lieutenant commanding....! M-reh 12,
schooner Graham. M.C. Perry.vcueanoaa. Lieutenant . «ev-ce oo ... | January 15,
R L Law ccouetvnanns Acting master....c...__... May 1,
John T. Walker ...ooo.f.ococ. 40 vemn eeecannon. . April 7.
Dawson Phenix........| Passed midshipman........| April 7,
James C. Walker ...... Midshipman «o..oieeeanno.; April 22,
W. G. Dozier.ooaaa oo . ceelO v . May 10,
Edward Shippen .......| Assistant surgeon..... v April 22
Bteamer Corwin......|..ocotiiveeecannn. T.A. Craven «oeuveen-. Lieutenant commanding....| November 27,
B. N. Westcott ..o ... Lieutenant . .ocaee....._..] April 3,
J. C. Febiger.ce.o.....].. cdo e eee-..| December 3
E. Renshaw.. .........| Acting master..ceeoeocen.. June 3,
Thomas C. Eaton ...... Passed midshipman......... July 23, I8
George E. Belknap..... ceendoo o d0.aceen il June 27, 185
" Trevett Abbott ... .__.{....do...._. (17 PO June 27, 1854
1 T. Le P. Cronmiller....| Assistant surgeon November 28 1833
Steamer Active and | Sections X and XI.| James Alden .......... Lieutenant commanding._...| May 18, 1849
Schooner Ewing. Thomas H. Stevens ....| Lieutenant . «..........__. | FPebruary 21, 1‘5‘51)
J. C. Wait ..o oa. IO T R 6, 1352
J. 8. Kennard .........|. SO 1 6, 1702
| R M. Cuyler..........|. ceedo e 20, 1345
! A.M. D¢ Bree ........ Acting master 2, 1553
{ Ed. E. Stone -....- ....| Paseed midshipman 29, 1554
I P.C. Johnson.......... .... d0..unn. 0unamencnnnns 20, 1854

DA
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Vessel. Locality of service. . Name. Rank. i Date of attachment.
Steamer Active dnd | Sections X and XI. James Suddards _...... Asgistant SUTZEON. v au. on.. ¥ April 3, 1852
Schuoner Ewing. : |
Offices ceenniiaas. " B.F. Sands. ...l Lieutenant . ..._..._.._.... May 14, 1850
i Passed midshipman........ " March 17, 1849
Office... ... ... ceeedo ool do.eeannn. ., November 17, 1852
Officecancesanaunsi cee.dooo.. d0veennn.n i December 5, 1853
Officen e caaaa] Licutenant . coueee aeaa2au.! December 8, 1853
Office.ceaneaaaan. Passed midshipman........| December 21, 1853
U Lieutenant - - _..........] November 12, 1853
Passed midshipman........ | September 26, 1852
cea.do...... do..ooo..... July 30, 1853
Professor of Mathematics .. May 8, 1848
APPENDIX XNo. 4.
List of assistant engineers United States Navy, on Coast Survey duty March 1, 1854.
Vessel. ! Name. Rank. Date of attachment.
!
Steamer Corwin ......... 8. J1. Houston. o ceoeacecnnaeann. Sccond assistant engineer .e...... May 11, 1853
B 2R O < U1)) D Third assistant engineer.......... May 14, 1%52
C.Lindsley. v oo voicecilinnan, do...... d0r i iiana. November 23,1853
G. W, PIympton caeeersvmenecaalooaa do...-.. do.. cocee ... November 27, 1853
Steamer Legart ..ceesue.| C. W. Geddes cumueevoinnsoannn. First assistant engineer.......... May 19, 1853
F. G Sumwalteraneeenncar cnnnun Third asgistant engineer .........| November 17, 1833
H. B. Nones, jJrocoueeeecesoenaaafeann. do..o-.. Die acmenncmenanna December 3, 1853
Steamer Walker .........0 A. Lawton ..cocenounmaan .. First assistant engineer.......... October 22, 18563
A Broadnix...__.. ... ... Second assistant engineer ........ December 5, 1853
James M. Harris.......__.. Third assistant engineer...... ... December 5, 1853
Steamer Active..o....... N. C. Davis ...... . First assistant engineer. ... ...... February 22, 1853
Steamer Hetzel .....___. W. C. Wheeler ______.___... Second assistant engineer........ September 7, 1853
Steamer Bibb............ E.8. De Luce.cce ccvmneuncnn... First assistant engineer....c.. ... June 4, 1853

APPENDIX No. 4 bis.

List of assistant engineers United States Navy, on Coast Survey duty September 1, 1854,

Vessel. ‘ Name. Rank. “l‘ Date of attachment.
\ |
Steamer Bibb.... ... .... : James M. Adams ... .ol First assistant engineer.......... | June 7, 1854
i R.M. Bartleman........... Third assistant engineer ......... } June 8, 1854
Charles Scbroeder ... ceeeeeweec|ovanas [ (P do.. coveervnceens.| June 7, 1854
Steamer Hetzel ...._.... W. C. Wheeler... Second assistant engineer ........| September 7, 1853
X . George W. City.ccveeeaaon Third assistant engineer .........| April 17, 1854
Steamer Corwin ......_..0 Daniel T. Mapes........... Second assistant engineer...._... June 7, 1854
Greorge W. Plympton Third assistaut engineer ......... - November 28, 1853
X James T. LamndiR- ceve venmne sanalicenn- do._._.. 4 June 3y, 1854
Steamer Active.......... CN.C.DAvVIS ce e vecnee e e First assistant engineer.......... February 22, 1853
Bteamer Walker.......... A Lawtod «eeeevomonsacnnne vaes|orenne do..---. L 1

October 22, 1853
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APPENDIX No. 5.

Lust of information furnished by Coast Survey under authority of the Treasury Department.

Date. To whom communicated. ! Information communicated.
1853,
Oct. 22 Lient. G. G. Meade, topographical engineers ... Tracing of Rebecca ghoal, Florida Keys.
Nev. 12 - Light-house Board........._... -- Tracing of Alden’s Roek, Portland harbor, Maine.
DO e e Tracing of Deep Hole Roek, Mass.
12 General H. Cadwallader - .ousvavneevannanenn Tracing of Gunpowder and Back rivers, Maryland.
17 : Light-house Board..cees coce cooe cavivnconncun. Tracing of Minot's Ledge, Mass.
18 Navy Department.... e e Tracing of Key West hydrography, Ilorida.
22 Light-house Board ceeesecemanaas Tracing of Alden’s reconnaizsance of Western coast.
23 Do o el Tracing of positions of life-boats, coast of Maine.
26 DO el Tracing of Paseagoula river, Mississippi sound.
Dec. 1 Land Office.. oo oavn oo e ciiiicmee cennas Traecing of Boca Chica Key, Florida.
12 - Light-house Board Tracing of York harhor. Maine.
1654 15 DO e el Tracing of entrance to Timballier bay, Louisiana.
Jan. 6 DO e i e e Tracing of Apalachicola bay and vieinity, Florida.
12~ Burean of topographical engineers - o.c.eve .. Tracing of outlines of general map of the United States.
13 - Hon D. L. Yule@.aeear socmeammnvnnne caemann. Distances between Atlantic seapurts of Europe and the
i United States.
31 G W. Blunt, e8g «-eeev emiraccevemace camm e Traciug of Lieut. Comg. McArthur’s chart of Chesapeake
| bay.
{ B T e Tracing of Little Choptank river, Maryland.
Feb. 7 DO aceee v cmeecme e e s Tracing of Lieut. Comg. Almy’s survey of the lower part
i . of Chesapeake bay.
; 3 ~=a-.' Tracing of Big Choptank river and Hungerford's creek,
. Maryland.
9  Hon. J. Smith Hollius.......... veaceeraacans ¢ Tracing of Patapsco river, Maryland.
13 G. P. Worcester, €8 ... ccucueuna. " Tracing of Baltimore city and vicinity.
24 | G. W. Blunt, esq + Tracing of seacoast of Virginia to Smith’s island.
March 1 Capt. D. P. Woodbury, corps of engineers ...... Tracing of Cape Fear river, N. C.
2  Board of engineers on James river improvement Tracing of James river, below Richmond—three sheets.
R ' Light-house Board. - ccceevueeneaaaanaa ol Tracing of Pungotesgue creek, Chesapeake bay.
April 11 ! H. F. Walling, €8q-cccceeocmmareuuarenacenens Tracing of northwest shore of Massachusetts bay, Nahant,
. ! Salem harbor, Cape Ann, and entrance to Merrimack
; river, Massachusetts.
11" Hon.J. A Bagard.. oo ccccmmmcoicnninvonen. Tracing of Donu and Mahon rivers, Delaware bay.
11 Navy Department. oo cooevoevneecnncannnnnn, Tracing of Portland harbor, Maine.
May 1! Dr. A Randall eonvmmnaae oo . Tracing of Punta de los Reves, California.
; PO e e e Tracing of Drake’s bay, California,
19 Hon. W. M. GWillevusemmennvemenereemanvennns: Tracing of San Francisco city, California.
19 T. W. MeCtnce, €8 ccar covrenvren eevannnn Tracing of Jemens river sheet, from Mayo's bridge down.
31 | G. W. Blunt, esq : Tracing of Martha’s Vineyard, Massachusetts.
i DO e e e e Tracing of Old Man and Lone Rock, Mass.
: DO e e e e Tracing of Muskeget channel, Mass.
; L L L RPN Tracing of Wolfirap, Chesapeake bay.
June 12 Navy Department......ceevoee-. <eweee--.. Tracing and report on Besufort barbor, North Carolina.
13 ' Committee on Charleston harbor i Tracing of Maffitt’s channel, from resurvey of 1854.
i i Comparative map of Maffitt’s channel—1852 and 1854,
26 | J. D. B. De BOW, 08(.cncr acescanene cvaraannae Proportion of shore-line between northern and southern
i States.
%8 | G. W. BIUDE, @8- e v een cvaenamcmer amre mamees ' Tracing of south shore of Massachusetts, from Hyannis
| . to Nobska light.
I Do.oieeiiiicaeiiieeeeccane ciae oo Tracing of Tangier and Watt’s island, Chesapeake bay.
30 | Board of Engineers .. .| Tracing of Rappahannock river, Virginia.
30 | Light-house Board........ * Tracing of mouth of North Edisto river, South Carolina.
30 | Dr. A, Randall............. ." Tracing of Ballenas bay, California—two sheets,
July 1| Light-house Board ............ ..| Tracing of North and South Island Points, Georgetown
1 harbor, South Carolina.
D U Tracing of Maffitt’s channel, Charleston harbor, 8. C.
] Dot s ee-=--i Tracing of Coffin’s Patches, Florida reef.
August 1! Capt. D. P. Woodbury, corps of engineers._.... Traeing of position of bunys, Chatleston harbor, 8. C.
5 ; Thos. Weston, jr., esq...... eereeanonn i Tracing of Dorchester, Roxbury, Cambridge, and Bever-
j i ly, Massachusetts. .
10 ¢ John Burgwyn, e8q. veversvucenennen «ecnsesasai Tracing of part of Beaufort harbor, North Carclina.
17 ‘\‘ Hon. 8. R. Mallory ... ... ... ... ... ! Tracing of shore-line of Boca Chica, Florida reef
21 | Cowperthwaite, Desilver & Butler ......... eend Tracing of reconnsissance of coast of Louisiana
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To whom communicated.

Information eommunicated.

B34, |

Light-house Board

[ G. W. Blunt, €80 caee comnomcncacavanemans

DO e
Do

7 | W.D. Cooke, esq.........
Light-house Board
W. D. Carpenter, esq
Charles Copley, esq

reef light-house, Florida reef.

Tracing of Point Afio Nuevo, California.
Tracing of 8anta Cruz, California.
Tracing of Turtle harbor, California.
Latitude and longitude of points in North Carolina.
Tracing of Little Choptank river, Maryland.
Tracing of Hudson river hydrography-—1853.
Tracing of Buzzard's bay, Mass.; Albemarle sound, N.

C.; and Chesapeake bay, No. 2.

Tracing of reconnaissance of Wimble shoals.

Tracing of hydrography from Key Biscayne to Carysfort

26 | G.W. Blunt, e8q...oo0 coiiiiin e e e
30 1 J. 8. SIIVer, 88 . aceamcen e rcaaene - Tracing of coast of New Jersey, from Cape May to
’ Leasming’s beach.
30 | Land Offiee.. ..o ooceuoenvioe oot eneaee oo Tracing of Rockland and adjacent keys, Florida reef.
Oct. 2 | Dr. Alex. Wileoeks. .o ol i i e | Tidal records, Boston harbor.
7 | Commiszion on Portland havbor. ... ... ... | Tracing of Col. Andersen’s map of Portland harbor; Coast
Survey map, 1853; comparative map of harbor, Colenel
Anderson’s, and Coast Survey.
Nov 4 ! Hon. F.O.J. Smith...._. ... ... . ... Tracing of soundings in Portland harbor,Maine.
4 A P. Marshall, €8 .ccuecee oot ooenoooonn ... Levels and azimuth, Bramhall’s Hill, Maine.
4 . Prof. Smith, (Bowdoin.)....... .... ... ........| Latitude, longitude, and azimuth of Presbyterian church,
‘: Brunswick, Maine.
27 ‘ Lieut. C H. A. H. Kennedy, U. 8. N........... Magnetic variation and distances between points near the

|
|

eutrance to Chesapeake bay.

APPENDIX No. 6.

List of capes, headlands, islands, harbors, and anchorages on the Western coast of the United
States, of which either the geographical positions have been determined, topographical sur-
veys made, or charts or sketches issued, to date of report of 1854.

Names, in geographical order. Character of work. Published.
Los Coronados islonds..eeeeseennnn ... Position determined. .. .. Topographical survey........ Sketch. v.cuee on..
do ..

San Diego bay

Point Loma...

Bay and town of Monterey.. ... ...........
Santa Cruz harbor, vicinity of Monte-
reY. e, I PO do

Point Afio Nuevo, vicirxit):.éi"

rey
Point

Point Lobos, 8nd northward
Alcatraz and Yerba Buena islands. .
Presidio aud Fort Puoint

False bay, near San Diego . ......
San Clemente island, anchorage
Sauta Catalina island, anchorage
San Nicolas island
San Pedre batbore..o.u. .o oo ...
Cuyler's harbor, San Miguel island. -.-..
Prisoners’ harbor, Santa Cruz island. ...
Santa Barbara, anchorage
Point Conception and Coxo barbor. .
San Luis Obispo harbor...
San Simeon islund
Point Pipos, Bay of Monterey..
Pajaro river, Bay of Monterey
Sanquel cove, Bay of Monterey

Monte-

Topographical survey........
Preliminary survey.......... e
Topographical surve
Preliminary survey
cemae s 5 0 P

Topographical survey....... o

Preliminary chart.
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Names, in geographical order.

Character lof work.

Published.

Points Bruno and Avisadera............]
Point. San Mateo and Guano island......

Contra Costa, Brook’s island...........
Contra Costa, San Antonio ereek
Mare Island 8traits...cccveeeae conmana.
San Rafael and Bluff Point. . ... ..___.
Angel island, Raccoon straits. ... ... .... .
Richardeon’s bay......._....____.__.
Points Benita and Diablo..............
Rocky Point iy
Duxbury reef..

Point Reyes...... ...,
Tomales bay . coveecierianen.
Haven's anchorage, Point Arena...
Shelter cove, Point Arena.. ... .... ..
Mendocino city, Point Arena....cceune.
Humboldt bay, Point Arena.......
Trinidad bay, Point Arena........ .-
Crescent City harbor.................. . '
Ewing harbor, or Port Orford.......... . Topographical survey
Umquah river, anchorage.__._. ... ___. _ Preliminary sarvey.........., .
Point Adams and Sand island........... . \ Preliminary chart.
Mouth of Columbia river....... ...._.__. -..do
Cape Hancock, or Disappointment..eees,ceun. .. [ (R [, do Sketch.
Shoal-water bay, anchorage ... ______|.____._. do_............. Preliminary survey.......... edoo L
Point Grenville, anchorage. coee vuvn cor|iaene o idOum e e i e eeeni-e-do
Cape Flattery.ceeeecvaocrcnnnnn. Topographical survey........{.--do........._ .,
Nee-ah harbor.. cooevromsiimiereecealimeaan 3 [ T, Preliminary survey..-....... Preliminary chart.
False Dungeness, anchorage.. ......co-.. P [ TSP [FSRP i (P Sketeh. cameenaann
Canal de Haro and entrance of Rosario }

17 ¢ 1) PO [ [ R leecnomeans ' U RO I PO

APPENDIX No. 7.

Resulis of the Coast Survey at different periods, from 1844 fo 1854.

Previous bo! From 1844 | For 1852. | For 1853. Tota} from
1844. to 1852. beginning
of survey.
Reconnaissance—
anre,;,sin s‘(;ua.re MlOB. e ere cacmcecncsasasamce aecs mmnn 9,642 | 30,548 1,706 1, 70? 43,604
B parties, NUMbEr Of co - cuvoemn ceee e ceccee it ceetfian i aenene e e 6 D Jeeecrenann
ase lineg—
NUMDBEr Of . vev creeeeaecacmeecaacaramme smmacsnaonen ‘1, li ....... ‘i.. i 2%
prelimipary, number of.....-... 2
length of, in miles 194 64 44 184 1064
Triangulation—
ﬂg‘e&, in square miles-_ccereeccnniancenoonicaeeaes 9,076 17,204 1,703 3, 089 31, 162
extent, of coast-line, in miles 310 97 224 154 1,664
extent of shore-line, in miles. .ccv canevemecmcanecnan.. 3, 2!5 6, 427 900 888 11, 4?(7)
horizontal angle stations, number of. ... cc-cvemeean-n 750 1,160 223 e 2,35
points determined, number of ... ccevemnrercnananmmn- 1,183 2,008 446 346 3,933
vertical angle stations, number of. .ccceeceemnn cecancns 15 71 14 7 107
heights determined, number of ..ceaee coen canevannanan 44 244 66 9 363
Astronomical stations— 5
azimuth, number of . oeu .ol n.s Ciemsmressenues 9 32 6 9 ; (;
latitude, namber of . _. . ... . e 9 44 17 20 i
longitude, BUMDEr Of ceeeuoeit ittt et caaceecaaaas 1 oy 18 91
latitude, eXtra, BUMber of .. o e e e ieieaanlevenmeacmaa|inarn caee e e o] e .
longitude, eXtra, NUMbET of. .. ueive e neeoas cucenecccansfamcecnmnmefonnanscoaen 5 5 feen- 1.37.
Magnetic stations, number of ... L.l 116 18 ;z
P P 8 | 20 feceensens .

Triangulation parties, number of........ cavmetuncsaecngen
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|
‘Previous to From 1844 | For 1852, | For 1853. |Total from
1844, to 1352, | ! beginning
P i "of survey.
I
i !
Astronomical parties, number of .. ... oL Lo ool 4 [ PR
Magnetic parties, TUIMDEr Of.. . ce vevene comvme aee e aica s caaecaan e i 5 [
Topography— | :
area in square miles 6,202 3,967 | 601 551 | 11,341
length of shore-lne, in Miles. .coeoe coveueonen 6,100 | 7,033 1, 301 1, 463 15, 902
Topographical parties, BUMDEr 0f. .o cer oue vescumee oo oo eacce ccnemammnes i 15 )L
Hydrography— ; ]
area, in square miles...... P teereneenanns R ©9,623 ¢ 20,950 ieamee-... cemmanrens PSR,
parties, number of ... oL ... eemre e e e | 9 10 eeevananns
soundings, number of ..ol i eeneeeeie e 808, 147 1,852,009 : 288,375 | 305,377 | 3,253,908
soundings in Gulf Stream for temperature - ....cccvveerivmneanaan.! 1,455 ! ; 1,455
fathoms of line used in same I
tidal stations, number of. ... ... . ai. ...
tidal parties, number of...... ..
current parties, number of. ... |
current Stations, PUMber of oo voon cie co e e e nmee e el 321
specimens of bottom, number of _____ ... ... 1,327 | 4,345
Topographical maps, (original,) namber of. .ccces vavnnaan.. ' 166 | 187
Hydrographical maps, (original,) number of ................ 127 172 €
Reductions and other maps. oo, ceeeoitoiicacae . . 326 | 399 174 133 1,032
Total number of manuseript maps.. .o _o.ooooooo L. 619 ‘ 758 298 216 1,821
Records of triangulation, (original,) number of volumes. ... 97 | 133 | 33 64 | 327
Records, astronomical, (original,) number of volumes....... 17 | 149 48 29 243
Records, magnetic, (original,) number of volumes..... B 4 42 7 6 | 59
Duplicates of the above, number of volumes. .o coov .. ... 27 | 250 I 73 76 426
Computations, numher of VOlUIES. e ceer cvveiiinnnnennnen. 78 158 | 72 101 409
Hydrographical books, sounding ) (original,) number of vols.| 183 ‘ 990 206 183 1,567
and angle observations ...... § (duplicates).......do......" 8 70 27 15 140
Hydrographical books, tidal and 7 (eriginal) . ....__ do.. | 127 . 499 139 123 a8
current observations. ... .... ; (duplicates).......d0.. ... e cmemns ; 599 132 114 845
Hydrographical books, tidal reductions, number of volumes.. .......... ; 220 26 6 252
Total records, number of volumes. ... vovn voen vamevconnann 566 3,110 763 7 5, 156
Library, number of volumes ... ... ..o .ooweeen oo .. eeeneneee.i 1,673 171 273 2,117
Engraved plates of maps, number of ... ..o veiana. .. 5 40 3 4 52
Engraved plates electrotyped, number of . ... .... ..., .. | 55 23 7 125
Published maps, nomber of ... .ol oiiiiel. .. i 5 5 47
Printed sheets of maps distributed, number of...___...___ 5,799 8,042 29, 342
Printed sheets of maps, sale-agents, number of. . 6, 866 4,375 39,318
Total number of printed sheets .. 31, 818 24,076 112, 895
Instruments, eost of ... .ol oo.. .. . $3,835 $5,206 $176,225

APPENDIX No. 8.

General list of Coast Survey discoveries and developments to 1853 inclusive, compiled by
Lieutenant E. B, Hunt.

As the operations of the Survey advance along the coast, important facts before unknown
are constantly brought to light. Many facilities for, and dangers to, navigation are thus
discovered, which had been before wholly unknown, and those before but imperfectly known
are developed by accurate surveys. Many such developments and discoveries occur in the
geodetic and topographical operations, some of which are of no slight value; but those
which are embraced in the hydrographic work are often of vital importance to commerce
and navigation. The following list presents some of the most important items of this
nature, and may collectively be regarded as exhibiting one of the most valuable results of
the Survey. In fact, each sheet which gives shore-line and hydrography with increased
accuracy has somewhat of discovery or development to claim; but in this list only those
cases are included in which a specific benefit has been conferred on navigation, either by
unfolding some new facility, disclosing some serious danger, or indicating some important
change of configuration. The arrangement is geographical, and in the order of sections.
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1. A rock not on any chart, in the inner harbor of Gloucester, Mass.—discovered 1833,

2. A bank ninety miles eastward of Doston, with about thirty-six fathoms water—
probably a knoll connccted with Cashe's ledge, but with deep water between it and the
ledge—1853.

3. Boston harbor: Broad Sound channel thoroughly surveyed, and marks recom-
mended—1848.

4, Nantucket shoals: Davis’ New South shoal, discovered in 1846, six miles south of
the old Nantucket South shoals, in the track of all vessels between New York and Europe,
or running along the coast from the Fastern to the Southern States, or South America.

5. Ditto: Two new shoals north and east of Nantucket—discovered in 1847.

6. Ditto: Six new shoals near Nantucket, the outermost one 144 miles from land, and
with only ten feet water—discovered in 1848,

7. Ditto. McBlair's shoals, off Nantucket—discovered in 1849.

8. Ditto: Davis’ Bank—discovered in 1848, and survey finished in 1851.

9. Ditto: Fishing Rip, a large shoal extending north and south about ten miles to the
eastward of Davis’ Bank and thirty from Nantucket, with four and a half fathoms—sur-
veved in 1852.

10. Ditto: A ridge connecting Davis’ New South shoal and Davis’ Bank—found in
1853.

11. Ditto: A small bank or knoll, with but five fathoms on it, about five miles east of
Great Rip, with twelve fathoms between 1t and Davis’ Bank and Fishing Rip, the water
gradually deepening outside of it to the northward and eastward, beyond the limits of the
series of shoals.

12. Contraction of the inlet at the north end of Monomoy island, and opening of new
entrance to Chatham harbor—1853. :

12 bis. Muskeget channel-—surveyed by Lieut. C. H. Davis in 1848, and Lieut. C. H.
McBlair in 1850.

13. Numerous rocks in Martha’s Vineyard sound, Long Island sound, and the various
bays and harbors connected with them.

14. Gedney’s channel into New York bay, having two feet more water than the old
channels. Had the true depth of this channel (which is seen, by comparing old and new
charts, to have then probably existed) been known in 1778, the French fleet under Count
D’Estang would have passed into the bay and taken the assembled British vessels.

15. Sandy Hook; its remarkable increase out across the main ship-channel has been
traced from the surveys of the topographical engineers and others, and by several succes-
sive special surveys.

15 bis. Increase of depth in Buttermilk channel, ascertained and made known in 1848,
by survey of Lientenant D. D. Porter.

16. Delaware bay: Blake's channel at the entrance discovered in 1844—open when the
eastern channel is closed by the ice. This discovery has served to develop, strikingly, the
resources of that portion of Delaware.

17. Blunt’s channel in Delaware bay.

18. Changes in the Delaware near the Pea Patch.

19. The true extent and position of the dangerous shoals near Chincoteague inlet, Vir-
ginia—1852.

'20.]8M<23t0mpkin inlet, Virginia, shoaling from eleven to eight feet in the channel du-
ring 1852.

21. Two channels into Wachapreague inlet, Virginia~—one from the northward and the
other from the eastward—both with seven feet water at low tide—1852.

22. A shoal half a mile in extent, not put down on any chart, 5 miles east from the
north end of Paramore’s island, Virginia : it has but four fathoms water on it, and has nine
fathoms around it—1852,

23. Great Machipungo inlet, Va.; found to have a fine wide channel, with eleven feet
water on the bar at low tide and fourteen at high; good anchorage inside in from two to
eight fathoms: the best harbor between the Chesapeake and Deleware entrances—1852.

24. Two shoals near the entrance to the Chesapeake—one 4% nautical miles S. E. by E.
from Smith’s island light-house, with seventeen feet upon it ; and the other E. by 8. nearly,
7% miles from the same light, with nineteen and a half feet upon it—1853.
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25. Only three feet water upon the ¢‘ Inner Middle,’” the shoal part of the Middle Ground
west of the ““North Channel,” at the Chesapeake entrance—1852.

26. A twenty-five fathom hole two and ahalf miles west-southwest from Tazewell triangu-
lation point, ecastern shore of the Chesapeake ; all other charts give not more than sixteen
fathoms in this vieinity.

27. A shoal at the mouth of the Great and Little Choptank, in Chesapeake bay—1848.

28. Decper water found on Diamond shoal, and a dangerous nine-feet shoal off Cape
Hatteras—1850.

29. A new channel, with fourteen feet water, into Hatteras inlet, formed during the year
1852, which is better and straighter than the old channel,

30. The well-ascertained influence of prevailing winds in the movement of the bars at
Cape Fear and New Inlet entrances, and the gradual shoaling of the main bar ; the latter
fact being of great importance to the extensive commerce seeking this harbor—1853.

31. Frying-Pan shoals, off Cape Fear, N. . A channel of 2} fathoms, upwards of a
mile wide, distant 11 nautical miles from Bald Head light-house, across the Frying-
Pan shoals. A channel extending from 3 to 4 miles from the point of Cape Fear to 8 to 8%
from it, with sufficient water at low tide to allow vessels drawing 9 or 10 feet water to
cross safely. A channel at the distance of 14 nautical miles from Bald Head light-house,
one mile wide, with 31 to 7 fathoms water onit. The Frying-Pan shoals extend 20 nauti-
cal miles from Bald Head light-house, and 16, 17, and 18 feet water is found 17 and 18
nautical miles out from the light. —1831.

32. Shoaling of Cape Fear River bar thoroughly examined for purposes of improvement—
1852,

33. Changes at the entrance of Winyah bay, Georgetown harbor, and the washing away
of Light-house Point, at the same entrance—1353.

34. Maffitt’s new channel, Charleston harbor, with the same depth of water as the ship
channel—1850.

35. Changes in the channels at the entrance of Charleston harbor—1852.

36. The remarkable discovery of continuous deep-sea soundings off Charleston, and of
soundings in the depth of between four and five hundred fathoms beyond the Gulf stream—
1853.

37. The discovery of cold water at the bottom of the sea below the Gulf Stream, along
the coasts of North and South Carolina, (feorgia, and Florida—1853.

38. The discovery of the cold wall, alternate warm and cold bands, and various other
features of the Gulf Stream, especially such as concern its superficial and deep tempera-
tures on sections, and its distribution relative to the shore and bottom.

39. Various facts relative to the distribution of minute shells on the ocean-bottom, of
probable use to navigators for recognising their positions.

40. Hetzel shoal, off Cape Canaveral, Florida—1850.

41. A new passage, with three fathoms water, through Florida reef to Legaré harbor,
under Triumph reef, (lat. 25° 30, long. 80° 03’ W.,) which, if properly buoyed, will be
valuable as a harbor of refuge.

42, A new channel into Key West harbor-—1850.

42, Tsaac shoal, near Rebecca shoal, Florida reef; not laid down on any chart—1852.

44. Channel, No. 4, a northwest entrance into Cedar Keys bay-—1852.

45, Mobile Bay Entrance bar; in 1822 only 17 feet at low water could be carried over
it; in 1841 it was 19, and in 1847 it was 203 feet, as shown by successive surveys—1847.

46. The diminution, almost closing, of the passage between Dauphine and Pelican
islands, at the entrance of Mobile bay—1853.

47. Horn Island channel, on the coast of Mississippi.

48. The removal of the East Spit of Petit Bois island in the hurricane of 1852, opening
a new communication between the gulf and Mississippi sound, and the rendering of Horn
Island Pass more easy of access by the removal of knolls—1853.

49. The accurate determination of Ship shoal, off the coast of Louisiana, in connexion
with the site for a light-house—1853,

50. The changes at Aransas Pass, Texas, as bearing on the question of a light-house
site—1853. .

51. The determination of the position and soundings on Cortez Bank, near the island of
San Clemente, coast of California—1853.
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52. A shoal inside of Ballast Point, San Diego bay, with twelve and a half feet of water:
not laid down on any chart—1852,

53. Changes in the channels of entrance of Humboldt bay or harbor, California—1852
and 1853. ’

54. The depth of water on the bars at the entrance of Rogue river and Umquah river,
Oregon—1853.

55, South channel, Columbia river, surveved and made available to commerce—1831.
Changes of channels, their southward tendency, and a new three-fathom channel from
Point Hancock, due west to open water, Columbia entrance—1852. Further changes—1853.

56. Various surveys and charts of small harbors on the Pacific, and a continuous recon-
naigsance of the entire western coast and islands adjacent, a great part of which was very
imperfectly known.

Additional list for 1854,

57. Determination of the dimensions of Alden’s Rock, near Cape Elizabeth, Maine.

58. A bank, (Stellwagen’s Bank,) with ten and a half to fourteen and a half fathoms of
water on it, at the entrance to Massachusetts bay, and serving as an important mark for
approaching Boston and other harbors.

59. A dangerous sunken ledge (Davis’ ledge) to the eastward and in the neighborhood
of Minot’s ledge.

60. Several rocks in the fair channel-way in Boston harbor entrance.

61. The tidal currents of Nantucket shodls and the approaches.

62. The tidal currents of Loung Island sound.

63. The changes in New York harbor, near the city, between 1845 and 1854.

64. The general permanence of the Bodkin channel and shoals in its vicinity, at the
entrance of the Patapsco river—between 1844 and 1854,

65. A shoal (New Point shoal) in Chesapeake bay, with sixteen feet water on it, south-
east from New Point Comfort light-house, off Mobjack bay.

66. A reconnaissance of the Wimble shoals near Nag’s Head, coast of North Carolina.

67. The general permanence in depth on the bar of Beaufort, N. C., with the change of
position of the channel.

68. The changes in Maffitt’s channel, Charleston harbor, 8. C., from 1852 to 1854.

69. A harbor of refuge (Turtle harbor) to the northward and westward of Carysfort
light-house, Florida reef, with a depth of water of twenty-six feet at the entrance.

70. A safe rule for crossing the Klorida reef near Indian key.

71. Co-tidal lines for the Atlantic coast of the United States,

72. An increase of depth of water on the bar at Pass Fourchon, Louisiana,

73. A shoal at the entrance to the Straits of Rosario, Washington Territory, giving good
holding-ground in thirty-three feet.

74. Belle Rock, in the middle of Rosario strait, Washington Territory, visible only at
extreme low tides.

75. Entrance Rock, at the entrance of Rosario strait.

76. Unit Rock, in the Canal de Haro, Washington Territory.

77. A five-fathom shoal in the Strait of Juan de Fuca, between Canal de Haro and Ro-
sario strait.

78. The non-existence of two islands at northern entrance of Canal de Haro laid down
on charts,

79. The non-existence of San Juan island, nsuslly laid among the Santa Barbara: group.
-~ 80. Tides of San Diego, San Francisco, and Astoria.

APPENDIX No. 9.

Letter from the Superinfendent to the Secretary of the Treasury communicating the discovery,
by Lieut. Comg. H. S. Stellwagen, U. S. N., assistant in the Coast Survey, of an important
bank at the entrance to Massachusetts bay.

Coast SurvEY StaTION, NEAR CAMDEN, MATNE, Nov. 20, 1854.

Sr: I have the great gratification to announce to you the discovery, by Lieut.
Comg. H. 8. Stellwagen, in the entrance to Massachusetts bay, of a bank, which must
3‘
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be of great importance to navigators as a guiding-mark. The least water on the bank is
ten and a half fathoms at six and a half nautical miles N. 304° W. (true) from Race Point
light, Cape Cod. It lies generally outside of a line from Race Poiut light to Thatcher’s
Island light, Cape Ann; is seventeen nautical miles in length, five miles at its greatest
breadth, two and a half at its least, and three miles in average breadth,

Its direction, by compass, is nearly N. by W. and S. by E. The north end of the
bank is in the latitude of Nahant nearly, and the south end in that of a point five
miles south of Scituate light: so that it lies in the direct approach from the southward to
Boston, and being at a convenient depth for sounding while crossing it, is perfectly safe.
It will serve as an excellent mark, in foggy or stormy weather, to determine a vessel’s posi-
tion. From ten and a half fathoms at six and a half nautical miles from Cape Race light,
the bank deepens, on the average, but very slowly, reaching thirteen fathoms at nine and
eleven iiles, fourteen fathoms at thirteen and a half and fourteen miles, and fourteen and
a half fathoms at twenty miles. It then deepens more rapidly to twenty fathoms, and
then quite rapidly from this to thirty and thirty-five fathoms. The outer side of the bank
slopes off gradually, and the inncr quite abruptly, as a general rule. i

Lient. Comg. Stellwagen remarks, in his report: ‘I consider the promulgation of this
discovery a very essential thing to mavigators, and that the knowledge of 1t will highly
benefit commanders of vessels and the great commercial interest of the city of Boston, as
an invaluable aid to vessels bound in during thick weather, by day or night. By it they
can not only ascertain their distance to the eastward of the coast, but, by attention to tho
lead after passing inside, a good idea of the latitude may also be obtained. Thus, three or
four miles to westward of the northern half of the shoal, the water deepens generally to
fifty fathoms, while at the same distance inside of the southern half, the soundings diminish
gradually from forty-five fathoms, in latitude 42° 15’ north, to thirty-five fathoms, all the
way across to the main land.”

A sketch will immediately be prepared at the Coast Survey office, so as to show these
and other peculiarities of the bank, and it will at once be published.

I have carefully examined the claims to discovery of this bank by Lieut. Comg. Stell-
wagen, and sifted the evidence by charts, and by the information of pilots, fishermen, and
others. These I shall submit with my annual report, observing, in the mean time, that I
consider it fully substantiated. The development of this bank, and the pointing out of its
usefulness would, of themselves, give a credit little short of a discovery; but I shall show
that a full discovery has been made. Stellwagen’s Bank will rank in importance with
Gedney’s channel, at the entrance of New York, and Davis’ shoal, on the highway to that
mart from Europe and the eastern States, and will add another proof that important
discoveries and developments are to be made by the Coast Survey, even in what may be
called the beaten tracks of commerce and navigation.

I would respectfully request authority to publish a notice and sketch of this discovery.

Very respecttully, yours
I "7 A.D. BACHE,

Superintendent Coast Survey.
Hon, James GUTHRIE,
Secretary of the Treasury.

P ]

APPENDIX No. 10.

Letter to the Secretary of the Treasury communicating the positions of three dangerous rocks
in the channel-way of Boston harbor, and ranges for avoiding them, ascertained by Com-
mander U. H. Davis, U. S. N., and reported to the Superintendent.

Coast Survey Srartion, NEAR CaMDEN, MAINE,
November 16, 1854.

Str: Through the courtesy of Commander Charles H. Davis, U. 8. N,, late a hydro-
graphic chief in the Coast Survey, I have been furnished the positions of three very
important and dangerous rocks in Boston harbor, situated in the fair channel-way, inside
of I])3031:011 light. Commander Davis acknowledges obligations to Mr. Alfred Nash, com-
missioned pilot of Boston harbor, for valuable services in this connection.
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These rocks were recently discovered by vessels striking on them while in the charge of
able pilots, and numbered 1, 2, 3, from the light-house up. They may be approximately
laid down on the chart as follows:

1. Distant seven hundred yards from Boston light, on the bearing W. 541° S.

2. Distant seventeen hundred and seventy yards from Boston light, on the bearing W,
241° S., which will be about two hundred and forty yards from the new beacon on the
spit, in a south and east direction.

3. Distant two thousand three hundred and forty-three vards from Boston light, on the
bearing W. 141° 8., which will be about one hundred and seventeen yards beyond and
above the old beacon on the spit, in a south and west direction.

These bearings are true.

The first rock may have on it as little a8 ....c.cocoivviiviiiinnnninnnn, 12 feet,
The second...... do......... do......... O 15 ¢
The third .......do......... do...eanis QOuiiiiii 17«

Langes for avoiding the racks.

1. The new beacon on the spit, kept open to the north with the hotel on Long Island,
leads clear to the south of the first rock.

2. Shutting in entirely the hotel on Long Istand with the north part of George’s island,
leads clear to the south of the second rock.

3. Nix’s Mate on the northern edge, or at furthest the centre of Bunker Hill monument,
{but not on or beyond the southern edge of it,) leads clear to the south of the third rock.

If Bunker Hill monument is not visible, then Deer Island beacon, kept on the north
end of Apple island, while passing the range of the old beacon on the spit, on the little
head of the Great Brewster, will answer the same purpose.

I would respectfully request authority to publish the foregoing for the benefit of navi-
gators.

Very respectfully, yours,
A. D. BACHE,
Superintendent United States Coast Survey.
Hon. James GUTHRIE,
Secretary of the Treasury.

APPENDIX No. 11.

Letler from the Superintendent of the Coast Survey to the Secretary of the Treasury, commu-
nicating notice by Commander Charles H. Dawvis, U, 8. N., of & dangerous sunken ledge in
the viewnity of Minot’s, approuaches to Boston bay.

Coast SURVEY StaTION, NEAR CAMDEN, MAINE,
Auguset 28, 1854.

Sir: By the kindness of Commander Charles H. Davis, U. 8. N., the officer who exe-
outed the hydrography of Boston harbor and its approaches, the Coast Survey has been en-
abled recently to determine the position of a very dangerous sunken ledge in the neighbor-
hood of Minot’s ledges, approaches to Boston bay. This sunken ledge is very little known,
and no notice of it has yet been published. It has only ten feet of water on it at low
water, spring tides.

The position may be determined by the following magnetic bearings from it:

The light-boat bears NW. by W. 3 W.

Scituate light bears S. by E.

Minot’s Rock, (outer Minot’s,) W. by N. § N.

The rule for avoiding this and all similar dangers in this vicinity is, not to pass to the
southward of the light-boat, where strangers have no excuse for going at any time.

I would respectfully request authority to give the usual public notice of the foregoing.

Very respectfully, yours,
- A. D. BACHE, Superintendent.
Hon. JaMes GUTHRIE,
Secretary of the Treasury.,
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APPEXNDIX No. 12.

Letter from the Superintendent of the Coast Survey to the Secretary of the Treasury, commu-
nicating the discovery of ** New Point Shoal,” and description of York Spit, Chesapeake
bay, by Lieut. Comg. J. J. dlmy, U, 8. N., assistant in the Coast Survey.

Coasr Svrvey Orrice, July 15, 1854,

Sir: In a recent communication Lieut. Comg. J. J. Almy, U. 8. N,, assistant in the
Coast Survey, reports, in the prosecution, of the hydrography of the Chesapenke off the
entrance of Mobjack bay, the discovery of a shoal with sixteen feet of water on it, south-
east from New Point Comfort light-house, which he proposes to call ¢ New Point Shoal.”’

The following extracts from his letter give the particulars of his discovery, and also a
description of York Spit, which will be useful to navigators: :

“While prosecuting soundings to the southward and eastward of New Point Comfort
light-house, I discovered a shoal with eighteen, seventeen, and sixtecn feet of water upon
it. This is the only dctached shoal, it I may except the ¢ Inner Middle,” with which I
have met anywhere below Windmill Point, or below the widest part of Chesapeake bay.
The shoal is three-quarters of a mile long and a third of a mile wide, extending in an east-
northeast and west-southwest direction ; and the sixteen-feet shoal part lies due southeast
from New Point Comfort light-house, a distance of four nautical miles from it. There are
five and three-quarters and six fathoms between this shoal and the light-house. The best
charts have six fathoms where the shoal lies. 1 propose to call 1t ¢ New Point Shoal,” as
an appropriate name by which navigators could easily call to mind its locality.

¢“Since I have discovered and mentioned it to people in this vicinity, one of the old resi-
dents remembers that some fiftecn or twenty years ago a deeply laden ship struck and
thumped hard in that locality.

“York Spit is, as you know, one of the greatest dangers to navigators in this part of
Chesapeake bay. Itis a narrow spit, or bar, lying between the entrance into Mobjack bay
and the entrance into York river, varying in width from a quarter to balf a mile, and
extending out from the land six and a half nautical miles, equal to seven and a half statute
miles;, where it commences to deepen beyond three fathoms. At a distance of six nautical
miles from the land there are, as I found, only fourteen feet of water.”

I would respectfully request authority to publish the foregoing.

Very respectfully, yours,
A. D, BACHE, Superintendent.

Hon. Jaryes GurHrIE,

Secretery of the Treasury.

APPENDIX No. 13.

Letter from the Superintendent of the Coast Survey to the Secrelary of the Treasury, commu-
nicating results from a hydrographic reconnaissance of Wimble shoals, coust of North
Carolina, made by the party of Lzzzeut. Comg. T. A. Craven, U. S. N., assistant in the
Coust Survey,

CoasT SURVEY STATION, NEAR CAMDEN, MAINE,
September 22, 1854.

Ste: A hydrographic survey of Wimble shoals, on the coast of North Carolina, included
in my instructions to Lieut. Comg. T. A. Craven, U. 8. N., assistant in the Coast Survey,
has been exceuted in part by that officer, and reported upon. The prosecution of this
desirable work in the present season was, however, prevented by the ravages of cholera on
board his vessel, and the following extracts from his report of reconnaissance are commu-
nicated in advance of the complete survey, for the benefit of navigators.

¢ The Wimble shoals consist of three ridges, parallel to the coast of North Carclina,
lying east-southeast from the northern part of the woodlands on Chicomicomico, and dis-
tant from two to four statute miles from the beach. The soundings are very irregular,
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changing sometimes two and a half fathoms in a cast of the lead, with coarse sand, gravel,
and shells, on the shoals, and outside, in thirteen fathoms, soft black mud.

““I have not in this season struck the shoalest water, as, in September, 1852, crossing
in the Corwin, we had one cast of three fathoms, with five and seven fathoms before and
after it.

“Vessels of considerable draught should not approach the land here within four miles;
there is generally a strong current setting towards the shore, and the water shoals very
suddenly.

“1 ha)jve already stated to you the circumstances which made it impossible to continue
the work; but so far as it goes, it is reliable, and may scrve the present intcrests of navi-
gation on the coast.”

I would respectfully request authority to publish the foregoing.

Very respectfully, yours,
A. D. BACHE, Superintendent,

Hon, JAMES GUTHRIE,

Secretary of the Treasury.

APPENDIX No. 14.

Report of Lieut. Comg. J. N. Mafitt, U. S. N., assistant in the Coast Survey, on Beaufort
harbor, North Carcolina, communicated, by request, to the honorable Secretary of the Navy
June 12, 1854.

The entrance to the harbor of Beaufort, North Carolina, is seven miles WNW. from
Cape Lookout light-house, and easy of access in all winds excepting those from the west
and northwest. The bar has, at present, fifteen and a half feet at mean low water.

The anchorage, from abreast of Fort Macon wharf to a point a mile and three-quarters
westward, is safe, and completely protected fromn all winds.

The direction of the channel has changed materially from time to time. According to
an old chart, (no authority,) it was SSW., with sixteen feet.

In 1820......... according to Kearney......... it was N. and S...... with 13 fect.
1830.....cvenennee do......... (Army).......... it was N. and S...... with 18 ¢
1839.....iiiiinns do....enn. Lieut. Glynn...it was 8. 21° 3¢/ E...with 15 ¢ spring tide.
1850..cccivvinen... do..euinnns Coast Survey...it was 8. 52° 15’ K...with 17 < m.1 w.
1854 i dorrerinene Coast Survey...it was 8. 52° 15’ E...with 15§ ¢ <

The bar of Beaufort is composed of coarse and fine marine sand, mixed with dead shells;
and, like all.southern sand-bars, it is subject to the extraneous influences of sea and cur-
rent. During the last thirty years, this bar has varied slightly in depth, but materially
in direction. From the best evidence which could be obtained—both positive and tradi-
tionary—I have concluded that the normal depth upon the bar at mean low water is six-
teen feet. , This deduction is based upon the following evidence :

Wimble’s chart, published in 1737, (one hundred and seventeen years ago,) gives eighteen
feet as the depth on the bar at low tide.

It is also stated, on good authority, that Lawson's chart, published in 1718, coincides
with Wimble’s in the depth at low water.

In evidence of the continued excellent depth of water on this bar, it may not be out of
place to state that, in the year 1760, the colonial legislature granted to a company a charter
authorizing the connexion of Beaufort with Neuse river by mcans of a ship-canal; and as
Ocracoke bar (the natural outlet to the Neuse river) had then twelve feet at low water, the
inference is, that the channel had not deviated in depth since the survey of Wimble.

It is a well-attested fact that, during the war of the Revolution, an English cruiser,
drawing twenty-two feet, entered the harbor of Beaufort, and was conducted out again by
a resident pilot, who stated that ¢‘shc crossed the bar with an ordinary high tide, but
struck lightly several times.”’

In the years 1811, 1813, and 1815, serious changes, as to depth and direction, occurred
upon this bar, which were attributed to the heavy southwest gales of those years—that of
1815 being one of the most violent and disastrous ever known upon the coast. Shackel-
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ford’s Point was much affected by the sea, and the site of old Fort Hampton entirely de-
stroyed. The bar was injured so that but twelve feet could be brought over it at low
water.

After the year 1815 the channel-way gradually changed its direction more to the south-
ward; the depth of water also steadily increased until 1830, when a depth of eighteen feet
at low water was reported by officers of the army.

In the year 1838 the ship Napolcon, bound for Liverpool with naval stores, crossed the
bar with a draught of seventeen and a half feet. In 1839 the bar was surveved by order
of the Hon. J. K. Paulding, Secretary of the Navy, and ‘‘fifteen feet water at the lowest
observed tides,”’ reported by Lieut. Glynn, the officer in charge of the survey.

In 1850 the bar was sounded out under my direction, and seventeen feet found upon it
at mean low water. My present survey gives fifteen and a half feet at mean low water.
The differences noticed in the depth are attributable to local causes of a transient character,
not permanently affecting the general capacity of the bar. :

Point Macon has been successfully protected from the encroachment of the sea by a system
of jettees, and Shackelford’s Point requires a like expedient, as in every gale from the
southward, portions of it arec washed away. The Coast Survey shore-lines of 1851 and 1854
differ materially, showing a large decrease of the point, the effect of which is undoubtedly
injurious, not only upon the direction of the channel, but also as affecting the depth of
water on the bar. If this salient point, which governs so materially the ebb and flood,
was protected from abrasion by the sca, the channel would probably be more fixed in its
character.

A marked evidence of the value of this harbor is derived from information furnished by
the Treasury Department, to the effect, that though in 1810 the gross revenue accruing to
government through the custom-house at Beaufort was but $522, in 1813 it suddenly
increased to $105,214, and throughout the war it continued the like large returns to the
treasury.

The geographical position of Beaufort is favorable, not only for purposes of commerce,
but as affording protection during northeast and eastwardly storms. Cape Lookout affords
a natural breakwater in gales from those points, with excellent and well-protected anchor-
age under the land, the light-house bearing east.

The harbor.—The harbor of Beaufort may be regarded as extending from Macon Point
westward to the entrance of Bogue sound abreast of Shepherd’s Point. It is bounded on
the south by marsh-lands belonging to the Fort Macon property and the Literary Society
of the Statc; on the north by sand-banks, bare at low water, and marsh-land, also the
property of the Litcrary Society. The average width of the harbor is three hundred yards,
exclusive of the mouth of Newport river, which also affords excellent anchorage as far as
the flats. The channel here is two hundred and eighty yards wide.

The marsh-land traversed by Fishing creek bordering upon the government property
has deep water along its margin, on which wharves could be built at small expense. There
are several good localities ad)acent to Shepherd’s Point for wharves, which would not in-
volve extraordinary outlay.

In the event of the contemplated railroad terminating at this port, all the marsh-lands
mentioned must become important for the necessities of commerce. My opinian strongly
inclines to their selection for government purposes, as the water is bold from Fishing creek
westward, and the sand-hills by the seashore offer the most healthy sites for dwelling-
houses. This selection is based upon the presumption that government designs to establish
at this port only a depot for the collection of naval stores and fuel for the use of the second-
class steamers, which would always find this a convenient harbor for a re-supply of coal
when cruising off the coast. The actual bar is but three hundred and seven yards wide,
passing rapidly from three and a quarter to three and a half fathoms (over fifteen and a
half feet at mean low water.)

The normal depth of water on the bar I have assumed as sixteen feet at mean low water,
which at high water will allow sloops-of-war and second-class steamers to enter without
dlilfﬁcpdlty, while brigs, schooners, and third-class steamers could come in at any stage of
the tide.

Harbors with such facilities, on this part of the coast, are too valuable to be neglected by
the government. Many of our coasting-schooners use this port constantly as a harbor of
refuge, and the establishment of lights and buoys by the general government, to afford
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additional facilities for ingress and egress, would be fully warranted by the importance of
this coasting trade.

On several occasions during the month of March, 1854, I have seen from seventeen to
twenty vessels with valuable cargoes anchored in this port for safety from the gales.

The establishment of a railroad depot at this place, as an outlet for the mineral wealth
and agricultural resources of the interior and western parts of the State, would no doubt
cause the portto grow rapidly in commercial importance.

The facilities are great for inland navigation—with Pamplico by means of Core sound,
and also with the rich county of Onslow by the way of Bogue sound, the navigation of
which could be improved without very great expenditure of means. Naval stores in abund-
ance could be shipped here; coal and copper obtained by railroad from Chatham county,
live oak from Onslow, and white cak and other timber from the adjacent country. It is
certain that encouragement and increased facilities would very soon make this an important
southern port. The salubrity of the place is such as to render it a rendezvous during the
summer months.

Tincline strongly to the opinion that jettees would save Point Shackelford, and if ex-
tended, (as the land formed) would have a tendency to improve the depth of water on the
bar. This point, well secured or prolonged, would change the current, and no doubt the
bar-channel, more to the southward or at right-angles to the coast. The result wounld be to
force the bar promptly seaward into deep water, instead of following the coast-in shoal.

‘Where artificial means are to be resorted to, with reference to sand-bar improvements, I
am impressed with the conviction that if the current can be governed, means should be
applied to force the bar seaward inte deep water at right-angles {o the coust. Charleston
main ship-channel loses all benefit of the ebb current by its general diffusion before it
reaches the desired point. If all the ebb could be forced out east, that bar would have
twice its present capacity.

This opinion is, of course, based upon the theory that the more contracted the outlet for
a body of water, the greater will be the velocity of the current or scouring influence by
which the bar is deepened, or at least kept at its uniform depth.

The channels connecting Beaufort and Lenoxville with the main harbor are intricate;
that leading into the former has but six feet at mean low water. The channel around
Shackelford’s Point, Yeading up to the latter, has eleven feet at mean low water. It is nar-
tlzov;*l, and subject to constant changes. Passing Shepherd’s Point the channel has four
athoms.

Eleven feet, at mean low water, can be carried up to Gallant Point; ten feet, at mean
low water, abreast of Carolina City.

The channel by Bird island, though more permanent, is tortuous, and affords but nine
feet at low water.

Respectfully yours,
J. N. MAFFITT, U. 8. N,,
Assistant in the U. S. Coast Survey.

Prof. A. D. Bacnu,

Superintendent of Coast Survey.

APPENDIX No. 15.

Letter from the Superintendent of the Coast Survey to the Secretary of the Treasury, commu-
mcating the discovery of a harbor of refuge mear Carysfort reef, coast of Florida, by
Lieut. Comg. T'. 4. Craven, U, 8. N., assistant in the Coast Survey.

Coast SURVEY STATION, NEAR CAMDEN, ME.,
September 27, 1854.

Sir: The following extract from the season’s report of Lieut. Comg. T. A. Craven, U.
8. N., assistant in the Coast Survey, is communicated as of immediate interest to naviga-
tors on the Florida coast :

¢ An excellent harbor was discovered by my party four and a half miles to the north-
ward and westward of Carysfort light-houBe, so easy of access that it may become an im-
portant harbor of refuge, if properly marked by a beacon and buoys., The depth of
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water at the entrance to the channel is twenty-six feet, and the light-house, from its prox-
imity, assists in guiding to the anchorage, which is soft clay, and known to only a few
persons.

‘I propose to call this Turile harbor, as being near to the reef of that name.”’

A sketch of the harbor and locality will be published with my report of the present sea-
son. (See Sketch ¥, No. 3.)

The recommendation in regard to the beacon and buoys has been already transmitted to
the Light-house Board.

I would respectfully request authority to publish the foregoing.

Very respectiully, yours, &c.,
A. D. BACHE, Superiniendent.
Hon. JaMmes GurarIe,
Secretary of the Treasury.

APPENDIX No. 186,

Letter from the Superintendent to the Secretary of the Treasury,in relation to a safe and con-
venient passage across the Florida reef at Indian Key, communicated by Lieut. Comg. T
A. Craven, U. S. N., assistant in the Coast Survey.

New Yorg, December 5, 1854.
Sir: The following extracts from a letter of Lieut. Comg. T. A. Craven, U. 8. N., as-
sistant in the Coast Survey, relative to a safe and convenient passage across the Florida
reef, at Indian key, are communicated as being of immediate interest to navigators:

¢ Of all the Florida keys, Indian key may be the most readily distinguished. It is a
wrecking station, and contains five or six houses, which give it the appearance of a settle-
ment ; but, with the exception of a few tall cocoanut trees, the island is destitute of all
vegetation.”’ :

% With Indian key bearing from N. to NW. by N., vessels may run for it, crossing the
reef in four fathoms, and gradually shoaling to three fathoms when within a mile and a
half of the key, where they may anchor safely.”’

I would respectfully request authority to publish the foregoing.
Very respectfully, yours,
A. D. BACHE, Superiniendent.
Hon. JamMes GUTHRIE,
Secretary of the Treasury.

APPENDIX No. 17.

Letter to the Secretary of the Treasury, communicating the discovery of a three-fathom shoal
near the entrance to Garden Key channel, Tortugas, reported by Lieut. H. G, Wright to
the Chief Engineer, and referred to the Superintendent.

Coast Sorvey StatioN, ¥EAR CAMDEN, Me.,
October 27, 1854,

Sir: I am indebted to the Chief Engineer, Gen. Totten, for an extract from a letter of
Lieut. H. G. Wright, of the corps of engineers, communicating the existence of a shoal
sﬁot, not upon the chart nor generally known to wreckers or fishermen, in Garden Key
channel, the light-house bearing south. This shoal has scant three fathoms of water on
it, while there are six and a half and seven fathoms on each side of it.

The hydrography of the Coast Survey has not yet included this channel,

I would respectfully request authority to publish the foregoing for the use of navigation.

Very respectfully,
A. D. BACHE, Superintendent.
Hon. P. G. WAaSHINGTON,
Acting Secretary of the Treasury.
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APPENDIX No. 18.

Letter from the Superintendent of the Coast Survey to the Secretary of the Treasury, in rela-
tion (o the alleged existence of a shoal of twenty fathoms in latitude 27° north, longitude
89° west of Greenawich, ‘

Cosst Strvey Orrice, May 6, 1854.

Sir: My attention was called by George W, Blunt, esq., of New York, to the supposed
existence of a shoal nearly south of the Belize, in latitude 27° north,

This has been searched for under my instructions, by Lieut. Comg. B. F. Sands, U. 8.
N., assistant in the Coast Survey, who reports that, after a careful examination in the
position indicated and its vicinity, no bottom was found in from 100 to 145 fathoms.

I would respectfully request authority to publish the foregoing.

Very respectfully, yours,
A. D. BACHE, Superintendent,

Hon. James GuTaRIE,

Secretary of the Treasury.

APPENDIX No. 19.

Letter from the Superintendent of the Coast Survey to the Commissioner of the General Land
Office, communicating the results of the survey of Florida keys, in the vicinity of Key West
and Spanish harbor.

Coasr Svrvey Orrice, July 13, 1854.

Sir: I have the honor to acknowledge the receipt of your letter of July 6, requesting to
know the progress made in the survey of the Flonda keys.

1. On the passage of the appropriationin March, 1853, I made immediate arrangements,
anticipating the beginning of the fiscal year, and sent a party to the keys east of Key
West for triangulation and topography. The result was a survey of Boca Chica key and
its connection with Key West and the adjacent keys. The map of this survey showing the
character of the key, the amount of woods, ponds, &c., &c., was transmitted to you on the
15th of December, 1853, with extracts from the reports of the assistants making the survey.
An extract from the report of Sub-Assistant R. M. Bache is appended to this letter,
marked [M.]

2. I then proposed & method of numbering the sections of the keys, so that they might
be sold as the survey advanced, if you deemed it proper. This, on conference with you, was
deemed satisfactory, and I have acted upon it in the subsequent surveys.

The system of marleing-and numbering enables you, by differences of latitude and longi-
tude, obtained geodetically, to connect all the keys together, and with the main, when the
work 18 so far advanced.

It is very simple and explicit, and, with the modifications suggested by your office, seems

to me to meet all the wants of the government and of the buyer of the land. The marks
are easily replaced, if by accident obliterated, and the divisions are easily understood. I
append a note of this system, [N.
3. During the past year the triangulation has extended beyond the topography, which
includes the following named keys. The map of these is in preparation, and will be sent
to your office in a few weeks. They are—Kast Harbor Keys, West Harbor Keys, Cayo
Agua, Desolation, Hawk, Middle, Eagle Nest, Snake, Rockland, East Rockland, Big Cop-
pitt, Half-Moon, Shark, Attava, Gieger's Key, South Saddle Hill, Round, Wall, Bird, and
Pelican Keys.

The particulars in regard to these keys will be found explicitly stated in the report of J.
Hull Adams, esq., hereto annexed and marked [O.]

4. We have, besides these surveys, topographical maps of the keys from Cape Florida
to near Carysfort reef, at the disposal of your office, and of surveys in the vicinity of Bahia
Honda. A description of the keys surveyed during the past year will be found in the

report of S. A. nifwright, esq.; a copy of which is herewith enclosed, [P.]
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5. All the necessary arrangements are made for prosecuting this work vigorously during
the next season, the triangulation being in advance of the topography.

6. As far as depends upon marking and maps, the Boca Chica key affords the means of
securing the necessary general legislation for the sale of the keys.

Yours, respectfully,
A. D. BACHE, Superintendent.
Jonx Wirson, Esq.,
Commissioner of General Land Office.

[M.]
* * * * * * *

In making the survey of Boca Chica, and laying it out in quarter-sections, I adopted
the following plan:

A number of posts, painted black and marked U.S.C.8., were used for the marking of
the points along the shore. -These posts were of the following dimensions, which were
found to be sufficient, except in two cases, where the water of Pelot’s creek was so deep
that ordinary flag-poles were used.

Length of post, two and three-quarters feet ; thickness of post, three inches.

In addition to the painting of U.8.C.S. on the posts, they were numbered, and also
marked with the letters P. or M., to signify parallel or meridian. Of course, these lettdrs
P. and M. were marked on the spot, as it was impossible to know whether a parallel or
meridian post would be necessary, unless the shore was very regular.

The advantage of numbering and lettering the posts P. and M. is very great ; for if the
Eerson who runs out the lines finds a post on one side of an island numbered, he will see,

y reference to the map, where the line comes out on the other side, by the number
there; whereas he could not do this without the numbering, unless by finding some of the
posts, and comparing their positions with the topography. The lettering gives him the
direction to run, even without the map.

I understand that the surveys of land in Florida are made using the magnetic north,
This was not done on Boca Chica, as I had not the variation.

On commencing the survey of Boca Chica, I saw that there would be great inaccuracy
in the work if the quarter-miles were laid off with the dividers one from the other as the
work proceeded, so that the work was commenced by making a projection of squares of a
quarter of a mile in area on the map; and, in making the survey, all that was necessary
was to sight from the position of the table to the spot where the post was to be placed, and
to chain the line.

The only change to be made in the surveys of the other keys would be to make the pro-
Jjection of squares by the magnetic north.

Of course, the posts and poles used for marking points must diffe; on other keys, as the
bottom is sometimes very soft, and would require long poles in those places where it would
be necessary to place the mark in the water. ’

* * * * * * * *
Yours, respectfully,
R. M. BACHE,
Sub-Assistant U. 5. Coast Survey.
Prof. A. D. Bacag,
Superintendent U. S. Coast Survey.

e

(N.]

1. To take some triangulation point on Key West as a starting-point, and reckon the
differences of latitude and longitude from it. The centre of Sand Key light-house is
adopted for the purpose.

2. To number the keys and islands according to convenience and order of sale, and also
to give their names, thus:
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and north of Sand Key light, and meri-

No. 1. Boca Chica, between parallels
dians and east of ditto.

Minutes and decimals of a minute to be stated.

3. On sketch-map, to show the point from which the differcnces of latitude and longi-
tude are reckoned, and the relation of the islands and keys to each other and to the main.

4, The points, north, south, east, and west, to be reckoned by the true meridian.

The variation of the compass, at the time of the survey, to be written on the map sections,
to refer hereafter to geographical miles, sixty to a degree at the equator, or minutes of lat-
itude, nearly, unless otherwise stated.

5. Divisions to be made into sections and quarter-sections, and to be numbered, begin-
ning south and west, and going on northward and towards the east.

The numbers of the sections to be written on the map in the spaces, and, in an explana-
tion, reference to be made to the marks.

Important lines only to be run out. Areas to be stated.

To estimate roughly surface of shallow ponds not navigable, so as to subtract, if naces-
sary, from area of land.

0.1

Juxe 29, 1854.

Str: In pursuance of your instructions, I repaired to Key West; and, having hired a
suitable vessel, I anchored her inside of the Harbor keys, about ten miles northward and
westward of Key West. This is considered a good refuge for vessels drawing not more
than six feet.

I commenced the topographical work at West Harbor key, which is about half a mile in
length. Being elevated, its soil is the best in this vicinity, sustaining a& growth of button-
wood and sea-grape, with but little mangrove, '

The group south and east of this comprises Kayo Agua, Desolation keys, Middle key,
and Hawk key. These are much broken up by channels in every direction. Kayo Agua—
a half-mile long and a quarter in breadth—is the largest; but at ordinary high water,
most of the group are overflowed. They are all covered with mangrove, sarrounded by
mud-flats, making the approach very inconvenient, and together comprise an area of
about four square miles, :

A mile eastward of these lies a group called East Harbor keys, which may be regarded
as one, intersected by numerous deep passages throughout its length of two and a half
miles. In breadth it varies from & quarter to half a mile, and bears a denso growth of
mangrove.

E;gle’s Nest, to the southward, is about half a mile in length, and has some firm
ground. The next in order is called Snake key, a mile in length, of coral formation, and
overgrown with brush and mangrove. Westward of this lie three very small and unim-
Eortant keys, A group to the southward comprises Rockland key, & mile in length, of

ard coral, covered with rough grass and low bushes, and at its southern extremity thick
mangrove ; East Rockland and Big Coppitt, or Coppice, of the same size, but very much
cut up with channels, and generally covered with water at spring tides. The northern
half of the last named, however, has a good soil sustaining a growth of iron-wood, button-
wood, and sea-grape, and is similar in character, but of better quality than the southern
part of East Rockland. There is a house and small plantation on Big Coppitt.

On the north side of these lie Half-Moon keys, Shark key, and O'Hara key; and, further
distant, Wall key; all parrow, unimportant strips, generally less than a mile in length,
and covered with grass or mangrove. .

Geiger’s key, east of Boca Chica, is separated from it by Pelot’s creek. This key is two
miles long, and has some good land, bearing a growth of iron-wood and button-wood
throughout. Just south of its eastern extremity is South Saddle Hill, which is important
as being the first land seen by vessels approaching this part of the coast. The southwest
half abounds with very tall mangroves, which give it the appearance of a Adll, but these
are bordered by button-wood and ses-grape; the other half bears a lower growth, and is
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not important. This key is three-fourfhs of a mile in length, and two smaller keys to the
north of it bear the same name.

Two strips adjoining those just noticed are called Bird key and Pelican key, both unim-
portant except for ther fuel, of which a scarcity already begins to be felt at Key West,

The keys are all surrounded by extensive flats of deep mud.

The difficulty of determining the land-marks at the intersection of the meridional and
parallel lines with the shore was sometimes very great, and consumed much time; but I
was enabled to get them all, as well as the intersections of the quarter-section lines, and
have planted numbered stakes at each.

I have the honor to be, very respectfully, your obedient servant,

HULL ADAMS.

Prof. A. D. Bacug,

Superintendent U, S. Coast Survey, Washington.

[P.]

Bahia Honda, or Spanish harbor, to the south of it, is surrounded by keys more stable
in character than those near Old Rhodes harbor.

Spanish key, on which my base was measured, is a large dry marsh bordered by cocoa-
nut, palmetto, and small oak woods. An arm of the sea makes into it, and, by an unusual
swell from the ocean, parts of it may possibly be overflowed, but during the time occupied
in the operation referred to above it was quite dry.

Pine key is very similar to that just described, with large pines, however, on the water-
side, and more abundant undergrowth.

All the keys in Spanish harbor are of coral formation, covered by two feet or more of
soil. No depth of water occurs within from fifty to one hundred yards from the shore,
which is in all cases fringed with bushes; beyond this distance the bottom is composed of
sharp coral rocks.

It is difficult to determine whether these keys are increasing or diminishing in size ; but
from my own observation, made during a short stay, I incline to the latter view, from find-
ing at the water-edge large trees, which certainly must have grown in a more fertile

osition,
P From Bahia Honda the distance to Old Rhodes harbor is about a hundred and twenty
miles. Most of the small keys in this last named vicinity are covered with a thick growth
of mangrove, and have generally very abrupt banks, with either deep water over soft,
muddy bottom in the passages between them, or scarcely any at all. They appear to be
low and swampy in the interior, evidently corresponding in contour with the well known
peculiarity of the coral formation beneath.

Old Rhodes key is more stable in character and more considerable in size than either of
those just alluded to.

Key Largo North appears to be a dry marsh, bordered with pines. This is, perhaps,
the largest of the whole range. A little to the eastward of its northern extremity is An-
gle-fish key, three-fourths of a mile long, with a margin of sumll trees; and directly north
of that Palo Alto key, about a mile in length, and covered with almost impenetrable
bushes. Neither of these will average more than a fourth of a mile in breadth, and, like
all the small keys, both in this vicinity and at Spanish harbor, are of little value.

APPENDIX No. 20.

Eaxtracts from the report of F. H. Gerdes, esq., assistant United States Coast Survey, on the
reconnaissance of the coast of Louisiana in 1854,

From the entrance to Atchafalaya bay, which is marked by a beacon and light-boat,
(between Marsh island and Point au Fer,) in latitude 29° 25 north, and longitude 3° 32/
west of Mobile, the water cxtends in a northwesterly direction, forming twe other bays
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continuous with it, but partly separated by points of land projecting towards the island.
These are named respectively Cote blanche, which lies entirely behind Marsh island, and
Vermilion bay. The last mentioned has an outlet to the Gulf, between the western end of
the island (on which there is a light-house) and the low marsh of Cheniére au Tigre. This
1s called the Southwest Pass.

The navigation of these bays, but chiefly of the Atchafalaya, is very important, and is
daily increasing, as nearly all the produce of Bayou Teshe and Atchafalaya river passes
through it. Vessels of the larger class use an outside anchorage near the light-boat, at the
entrance, where they find ten and eleven feet water, and discharge and take in cargo by
lighters. The channel inside and above the barrel-stake has fully eight feet, but is very
crooked and intersected by numerous oyster-reefs or bars, for the most part parallel to each
other. A very able report, made by Captain Field, who surveyed the bay and river for the
New Orleans and Opelousas Railroad Company, states that these bars might be cut through
at comparatively small expense, thus increasing the depth to ten feet, and shortening the

assage from the entrance to the mouth of the river fully one-half.

West of Vermilion bay the low, marshy coast of Louisiana stretches with but little
variety of natural feature throughout a distance of about & hundred miles to the Sabine,
the boundary of Texas.

About six miles westward of the Southwest Pass occurs the thickly-wooded hammock of
Cheniére au Tigre, of from three to five miles in extent, and on which there is some solid soil,
and perhaps ten miles northwest of it another called Pecan island. This is quite narrow,
but extends parallel with the coast-line in a direction nearly east and west about fifteen
miles, and projects several branches into the marsh from its northern side. Tt is said to
be entirely covered with a growth of superior live-oak, but is so extremely difficult of access
that very little is certainly known concerning it. The facts stated in connexion with the
supposed value of this hammock, seem to be worth investigation. It lies about ten miles
north of the mouths of Freshwater and Big and Little Constance creeks.

The next feature presented by the shore of the Gulf, is the very shallow mouth of Bayou
Mermenton. The bayou extending in a northeasterly direction is soon lost in the impene-
trable swamp, but reappears some forty miles higher up in the country.

Twenty miles west of this, and perhaps forty east of the Subine, Lake Culcasieu, twelve
miles long and about five wide, finds its outlet to the Gulf between wooded hammocks
and through some tillable land; and a few miles further on, Mud lake, smaller than the
one before mentioned, and lying much nearer to the margin of the coast. The Sabine
river and lake are inserted in the sketch of reconnaissance from the astronomical determi-
nations and surveys of Major Graham, United States topographical engineers, and some of
the details of the interior east of Lake Calcasieu were determined from the State surveys
of Louisiana. The marshes between it and Vermilion bay are reported to be impenetrable.

While temporary repairs of the schooner Gerdes were in progress, I made a special
reconnaissance of Ifourchon Pass, the principal outlet of Bayou Lafourche. The bulk of
the staple produce of that vicinity has been heretofore taken through the bayou to Donald-
sonville, on the Mississippi river, and thence down to New Orleans; but, besides other
advantages, the distance to the same point will be lessened by using the pass as an outlet
to the Gulf navigation. The water on the bar has doubled in depth within two years, and
is believed to be still increasing. According to my soundings, eight feet can be brought
in a straight line to the Gulf without any difficulty. A light-house, or some other distin-
guishing mark, on the sand-hill which bounds the east side of the pass, would increase the
facilities for navigation.

‘Within the last ten years the resources of the lower parts of Louisiana have been rapidly
developing, trade has increased accordingly, and the coast-line in consequence has been
better known. Clearings which a few years since stopped within sixty miles of the Gulf,
can now be traced to the very edge of the marshes in the vicinity of the Atchafalaya,.
Teshe, and other streams. The New Orleans and Texas railroad passes through the most
fertile land, and will probably in & short time double the commerce and enterprise of this
part of the State. As an additional link to the great chain from the north, this road pre-
sents another feature of special importance in the contemplated connection between New
Orleans and (alveston, by the finished road as far as Berwyck on the Atchafalaya, and
thence by a line of steamers. The project now referred to, besides avoiding the only dan-
gerous part of the passage by the Gulf, would lessen the distance between the two points
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about & hundred and thirty miles. Its practicability, however, must depend in part upon
the result of a hydrographic survey of Atchafalaya bay and river, but there is reason for
believing that the issue will be found favorable to the interests and convenience of the
travelling community.

APPENDIX No. 21.

Eztracts from report of Assistant W. K. Greenwell on the general features and peculiarities
of the coast of lower Texas, with suggestions in regard to facilities for navigation.

The country between Brazos St. Tago and the Rio Grande is mostly a level prairie of
alluvial soil—a vast grazing plain, upon which thousands of cattle find subsistence the
whole year round. Rising abruptly on this plain are islands, or ““montes,”” as they are
called, varying from fifteen to forty feet in height-—curious features in themselves, since
they all differ, both in soil and vegetation, from the level below. Upon these grows, in
all its perfection, the mezquite, intermixed with a species of ebony and lignumvits, per-
haps the best fuel in the world.

The Rio Grande is a narrow, tortuous stream, with an average width of not over four
hundred feet. It is navigable for steamboats of light draught as far up as Roma, three
hundred and thirty miles from its mouth, but impracticable for any other kind of vessels.

The bar is a shifting quicksand, with an average depth of from four to six feet, and is
impracticable for sailing-vessels unless in tow of a steamer.

Artificial constructions, similar in character to the railroad now in progress of construc-
tion between Brownsville and Point Isabel, will be required to develop the vast agricul-
tural resources of the valley of the Rio Grande.

The harbor of the Brazos St. Iago is the only one on the coast of Texas south of Aransas
Pass. Through it the products of the Rio Grande find egress, and merchandise of all
classes, machinery, agricultural implements, &c., &c., find way to lower Texas and Mexico.
The exports from this region of our country, passing over the bar, consist of hides, wool,
and specie. :

The total number of arrivals and departures within the last five years are stated as
follows:

Sailing-vessels entered..........ecocivviiiiini 408—Cleared.......c..covveniiiiinininnn, 406
Steamers ............ 1 150...... doviiiiiin 143
Total tonnage...... AOueuiiins i e, 78,299...... i U ST OT PRI 77,033
Fitty thousand hides are exported yearly, valued at..........coooeiiiniiiiiiiinienn . $125,000
Wool in the same period...........coiiiiiiiiiiiiin e 25,000
Bpecie the past year (TePorted)......co.eeeeeeerermmeruniireniiniriririnriiieeeeeeernens 1,904,951

Like that at the mouth of the Rio Grande, the Brazos bar is shifting; and, as a general
thing, more water can be carried over it in winter than during the summer months. I
crossed in November with nine feet, but found only seven on coming out in May.
This variation in depth appears to be due to the prevalence of northers in winter,
These bank up, as it were, the water in Laguna del Madre, which, rushing out with in-
creased velocity over the bar, carries seaward the loose quicksand of which it is composed.

The highest tides in the harbor are coincident with northers; and while at maximum
inside, filling the lagoons and overflowing the lowlands adjacent, the shores of the Gulf
outside are often bare. During the summer the wind is almost exclusively from the south-
east, and the rise and fall of the tide more regular.

My impression is, that from ten to twelve feet of water might be kept on the Brazos bar
(which is merely a ridge of loose sand) by a system of dredging, similar to that going on
at the mouth of the Mississippi. '

From Paso Caballo to the Brazos St. Iago—a distance of one hundred and fifty miles—
there is no distinguishing feature whatever along the coast. Vessels bound down, during
the winter months, try to make the land of Padre island from ten to twelve miles north of
the Brazos, to which the light at Point Isabel is the only leading mark. In the event of
being blown off by the northers, which succeed each other at intervals of from four to six
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days, and blow with a violence rarely known in higher latitudes, navigators must rely
entirely upon the sextant to know their whereabouts. The Jand offers no facilities of recog-
nition, and the character of the bottom is yet so little known as to be no guide whatever.
In the absence of a light-house, large wooden structures, at regular intervals along the
coast of Padre island, would give essential aid to vessels.

A case within my own knowledge—showing the peculiarity of northers in reference to
this part of the coast—occurred during the past winter, in which a vessel was off the bar
twenty-nine days before she was able to get in.

Upon examining charts of this part of the Gulf coast, and comparing them in respect
to outline with reliable local information, it appears that, about twelve miles south of the
Rio Grande, the shore takes a southwesterly direction for almost twenty-five miles, or as
far down as the San Fernando. This is an lmportant fact, whicl is not furnished by any
published chart which I have yet examined. The curve in the shore gives a lee, subject,
of course, to the heavy rollers from the Gulf, but safe from the break of the swell. A few
to whom this fact is known have, in great stress of weather, found shelter here; and in
one instance a small schooner, though in a crippled condition, after riding out a violent
norther, actually landed her passengers during its height.

My duties did not admit of my visiting this part of the coast in person, but doubtless an
examination of the facts communicated might prove not only of benefit to the coasting
trade of lower Texas, but of great consequence to commerce at large.

Very respectfully,
W. E. GREENWELIJ,,
Assistant Coast Survey.
Prof. A. D. Bacue,
Superintendent U. S. Coast Survey.

APPENDIX No. 22.

Eawtracts from the report of Sub-Assistant W. M. Johnson in veference to the features of the

country between Pagaro and Salinas rivers, California.

Caxp, September 30, 1854,

Smr: * 0 * *  *  The country between the Pagaro and Ralinas rivers is in all
respects similar in its formation to that from Point Afio Nuevo to the Pagaro, which was
surveyed and reported upon by Mr. Harrison.

Extending from the mouth of the Paﬁaro to the Salinas river is a range of low sand-
hills, between which and the older formation lie several ponds, which mark the former
bed of the Pa{aro. It evidently at one time found its way to the ocean through this
channel; but, by an accumulation of its water through the winter months, it burst the
narrow strip of beach which separated it from the sea, and thus formed for itself a new and
more direct outlet. This new mouth, if we may so call it, is frequently closed by the sand
thrown up during the prevalence of southeast gales. This part of the country is peculiarly
adapted to grazing, since fresh water is plenty; and the fogs that prevail during the sum-
mer months afford sufficient moisture to nourish and keep alive the grasses during the dry
season.

The valley of the Salinas is watered through its whole extent by the river of the same
name; and near the coast several sloughs take their rise and empty into the river near its
mouth. Neither the river nor the sloughs are navigable but for a short distanee, and only
for vessels of light draught. In summer the Salinas is an insignificant stream, fordable,
but for the quicksands, at any point three miles from its mouth. In winter it is a rushing
torrent, that destroys large tracts of fertile country by overflowing its banks, and depositing
on the low lands sand and gravel frequently to the depth of two and a half feet.

On the Salinas there are evidences of frequent changes in the beds of streams. These
were carefully surveyed and represented as they now appear. In some of the old beds we
still find marsh, while others can be traced only by slight depressions in the plain. The
river frequently, during winter, forms for itself & new outlet. This was the case 1n the
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winter preceding the last, and many persons regard the point referred to as the mouth of
the Salinas.

South of the Salinas the character of the country undergoes a striking change; the soil
is a loose, dry sand, that produces sparingly but the coarsest grasses; and, in the distance
of twelve miles, water fit for use can be found in only one locality, by digging on the
margin of one of the salt-water ponds,

T have the honor to be, very respectfully, your obedient servant,

W. M. JOHNSON.

Prof. A. D. Bacug,

Superintendent of Coast Survey.

APPENDIX No. 23.

Table showing the depths which can be carried into some of the principal harbors, bays, dc.,
on the coast of the United States. [Withdrawn for revision. See conclusion of
Appendix.]

APPENDIX No. 24.

Communication from Lieut. Comg. J. J. Aimy, U. §. N., assistant in the Coast Survey, tn
relation to the commerce of Chesapeake bay.

T. 8. Coasr SUrvEY STEAMER HETZEL,
Old Point Comfort, Virginta, October 5, 1854.

DEAR Sir: In conversations with you relative to the survey of the Chesapeake and its
tributaries, I recollect to have spoken more than once of the extensive and still increasing
commerce of Chesapeake bay.

‘While at anchor lately in the vicinity of the capes, taking current observations, I found
opportunity to count the number of vessels which passed the capes, outward-bound, in the
course of several days.

September 18.—Seventy-five sail of different classes passed the capes and went to sea,
about one-third of them being square-rigged vessels. This is about the average.

September 19.—TFive ships, four barks, fifteen brigs, and twenty-eight schooners, making
a total of fifty-two sail, went to sea.

September 24. —Eighty-six sall passed the capes outward-bound, about one-third of them
being sqare-rigged vessels,

Commerce having an important bearing upon the Coast Survey and its usefulness, it
occurred to me that you would regard statistics of this nature with the degree of interest
which warrants this communication.

I am, sir, very respectfully, your obedient servant,
JOHN J. ALMY,
Lieut. U. 8. N., Assistant in Coast Survey.

Prof. A. D, Bacug,

Superintendent U. S. Coast Survey.

APPENDIX No. 25.

Extracts from letter of Lieut. Comg. O. H. Berryman, U. S. N., assistant tn the Coost
Survey, in relation to the entrance and anchorages at Tampa bay.

* * * For reasons mentioned in my report, I have been unable
to make the desired reconnaissance of Tampa bay; but, from my own previous observation
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and information derived from pilots and others, I am enabled to give the following inform-
ation, which I hope may be of present service.

The entrance to the bay of Espiritu Santo is over a hard sand-bar, two and a half miles
from the light-house, having on it about twenty feet at ordinary low tides. The course in
is E. by 8. by compass, with the light-house on that bearing until over the bar, when
from four to sixteen fathoms can be had, the last-named off the north end of Egmont key
within a hundred and fifty yards of the shore ; continuing up the channel, five, four, three,
and two and a half fathoms, will be found within about three miles of Gadsden Point,
Beyond this the channel becomes tortuous, but ten feet water may be found within a mile
of Ballast Point.

‘West of the anchorage off Gadsden Point is good anchorage for several miles, in from
four to five fathoms water, and four may be found at two miles from the land, but fifteen
feet must be crossed in order to reach this anchorage.

Ten feet water may be carried to old Tampa, close to the shore.

At Piney Point, the south end of a peninsula forming the western boundary of old Tampa
bay, fifteen feet water is found within two miles of the shore, and within four miles an
excellent anchorage for a fleet of large ships. This is nearer the entrance of Espiritu
Santo bay than either of the points previously mentioned.

The mouth of the Little Manitee, on the opposite side of the bay, can be approached
within two miles with three and a half fathoms, but the coast is low and marshy and inter-
sected by numerous lagoons.

My own observations were made casually, and nothing is here stated as the result of a
formal reconnaissance.

I am, very respectfully, your obedient servant,
0. H. BERRYMAN,
Lieut. U. 8. N., Assistant in Coast Survey.

Prof. A. D. Bacug, Superintendent.

APPENDIX No. 26.

Letter from Lieut. Comg. O. H. Berryman, U. S. N., assistant in the Coast Survey, in rela-
tion to the commercial facilities of Cedar Keys, western side of the Peninsula of Florida.

SepTEMBER 13, 1854.

Sik: I have the honor to communicate the following information concerning the com-
mercial facilities of Cedar keys, asdeveloped by the recent survey made by the party under
my charge,

The depth which can be carried in from sea by the several channels at low water is about
ten feet, but at high water nearly twelve may be found with ordinary tides, and the ap-
proaches are easy both for ingress and egress.

The extent of anchorage in the harbor on the Depot key side is a little less than a mile
long by about two hundred yards broad; and though No. 4 channel has a greater extent of
anchorage, with a little deeper water, its seaward approach to the bar is such as to render
the other in that respect preferable. Opposite Depot, and near May key, still more exten-
sive anchorage may be reached with ten teet by passing around a narrow sand-bank, which
separates it from Depot anchorage.

About fifteen feet may be had in these last described anchorages, and all of them are se-
cure. The best, in my opinion, is the anchorage southeast of Sea-Horse key, vessels hav-
ing there more room to run cable than in either of the others.

The general depth of water in the harbors is about fourteen feet, but it is proper to re-
mark that heavy gales from northeast or east reduce all the depths mentioned several feet.

The charapter of the bottom for holding cannot be called good, yet it is sufficiently so
fqr vessels ynth proper anqhors and cables in all winds or gales, excepting the violent hur-
ricanes which sometimes visit these keys. These are the occasion also of extraordinary

tides, which, I am iz;formed, overflow nearly all the low islands.
5
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All ports in this angle of the Gulf suffer from a rise of water in heawy southwest
gales. The height of the land on May key, as estimated by the eye, is perhaps about
twenty-five feet.

Piers of wood may be carried to the deepest water conveniently.

So far as my experience has extended, the localities of Cedar keys are not liable to fogs.
The best approach to them for vessels of light draught is from the west, on the parallel of
28° 56' north latitude. Passing the end of the reef in four or five fathoms water, the light-
house and Sea-Ilorse key may be seen bearing N. 353° L., true.

I am, very respectfully, your obedient servant,

0. H. BERRYMAN,

Lieut. U. 8. Navy and Assistant in Coast Survey.
Prof. A. D. BacH,
Superintendent U. S. Coast Survey.

APPENDIX No. 27.

Letter from Assistant F. H. Gerdes, in relation to the commercial facilities and resources of
Cedar Keys, west coast of Florida.

OcroBER T, 1854.

DEear 8w : In answer to your letter regarding the commercial facilities of Cedar keys,
Florida, I am able to communicate the following information :

The depth carried from sea into the Sea Horse, or main channel, is fully ten feet at low,
and twelve at high water, ordinary tides, and the keys are easy of ingress or egress.

The anchorage at Atcena Otee (Depot key) is about a mile long, and from two hundred
to three hundred yards wide, and is separated from a larger one at May key by a narrow
sand-bar, which, however, may be passed around with ten feet of water, In both anchor-
ages the depth is fifteen or sixteen feet at low tide, and the holding-ground is good,
though not comparable with soft bottom ; it is equal to any in the vicinity. The anchorage
at channel No, 4, is more extensive than either of the others; but its entrance may not be
io ;fio?ld as that of the main channel. All the anchorages are perfectly secure and land-

ocked.

Vessels provided with good anchors and chains may here ride out any gale, from what-
ever quarter it may blow; but violent hurricanes occur here as at other points on the Gulf.

Wooden piers can be conveniently carried out to the deepest parts of the channels.

The highest land on May key is, T think, thirty-three feet abové high-water mark.
During several successive seasons that I have been employed in the neighborhood of Cedar
keys, fogs have occurred but rarely, and then were only of short duration.

Heavy gales, as a matter of course, influence the rise and fall of the tide; but, owing to
the location, probably not to such an extent here as at other places in the vicinity, which
are more locked up from the north. The highest tide within the last fifteen years rose,
I believe, eleven feet at Depot key, and overflowed only the lower part of that island.

The harbor of Cedar keys compares to advantage with others in the immediate vicinity,
and its position in respect to the Suwanee, Crystal, and adjacent rivers, is highly favora-
ble to the development of their important local resources. The valleys of these rivers are
covered with extensive forests of pine and cedar ; and owing to the ample facilities for
reaching the Gulf, lumber has already become an article of export from Depot key, as well
as cotton, sugar, and tobacco, .

Fish, oysters, green turtle, and many kinds of game abound here, and the climate is as
healthy and pleasant as any in the United States.

A weekly 1nail across the peninsula keeps the Cedar keys in communication with the
Atlantic coast. ‘

Respectfully, your most obedient servant,

F. H. GERDES,
Assistant U. 8. Coast Survey.
Prof. A. D. Bacre,
Superintendent U. S. Coast Survey.
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APPENDIX No. 28.

Statement of the commerce of Humboldt bay, California, communicated by Assistant George
Davidson, from July 1, 1853, to May 31, 1854.
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““Many of the vessels trading to this bay are ill adapted to contend against the summer
winds; some will beat up in six days, whilst others require three or four times that num-
ber. With vessels adapted to the trade, the average time from San Francisco to Hum-
boldt bay should not exceed eight days, while the downward passage would average about
four.

““The number of passengers reported gives only a diminutive idea of the number who
arrive, inasmuch as there are many other inlets for immigration.

“The average tonnage has regularly increased, and there has been a decrease in the
length of the average passage to windward.

¢“No account has been kept of the number of passengers who have left in the vessels.”’

APPENDIX No. 29.

Ezxtracts from the rveports of dssistant G. A. Foirfield and Sub-Assistant Henry Mitchell on
the tidal observations made on the south shore of Massachuseils, and in Nantucket and Vine-
yard sounds.

‘WALTHAM, MASSACHUSETTS, November 4, 1854.

Dear Str: I submit the following report of my work in Vineyard sound during the
past season : :

On receiving your instructions, I proceeded to Nantucket and consulted with Mr. Mitch-
ell, who had been for some time engaged in observing in that vicinity.

* * * * * * *

A self-registering gauge, forwarded from the office, was put up on the wharf at Wood’s
Hole; but, in consequence of a derangement which could not be perceived at the outset, the
record could not be regarded as reliable.

Gauges were kept in operation simultaneously for six weeks at Nobska, Point Gammon,
and Monomoy. I have found, by the resulting observations, that the tide which flows in
by Monomoy from the ocean, meets with very little interruption until after it passes Point
Gammon. A remarkable difference, however, was found between Nobska and Point Gam-
mon; and, in order to mark its precise locality, a gauge was erected at Davis's Neck,
about five miles from Nobska; but a week’s observations showed very little difference
between that point and Point Gammon. The conclusion seems to be warranted, that the
whole difference is distributed between Davis’ Neck and Nobska.
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The tides in the vicinity are very much affected by the wind. At one period, a rise and
fall of not more than an inch or two occurred successively for several days.
On the 21st of October my observations were closed, the records being placed, by your
direction, in the care of Mr. Mitchell.
Yours, very respectfully,
G. A. FAIRFIELD,
Assistant U. 8. Coast Survey.

Prof. A. D. Bacug,
Superintendent U. 8. Coast Survey.

Report of Sub-Assistant Henry Mitchell.

The following is an abstract of various reports madé from time to time relative to the
progress of the tidal party under my charge and your immediate direction, from the early
part of July until the middle of October of the present year :

In the instructions received, a system of observations was laid down, with a view to
determine the progress of the tide-wave from the open sea, and through the Vineyard and
Nantucket sounds, and various openings into them. In order to effect this, simultaneous
observations were necessary at different localities along the outer and inner coast, in con-
nection with the careful examination of tides passing through the avenues leading to the
sounds. The portions of this field of operation intrusted to my direction were the south
sides of Nantucket and Martha’s Vineyard islands, the southern shores of Nantucket and
Vineyard sounds from Great Point to Gay Head. and the east and west sides of Muskegat
channel.

Permanent tidal stations were first established at Nantucket harbor, West Chop, and
Woad’s Hole, and to these were to be referred the results obtained at various local stations,
as directed in your instructions.

At the outset many difficulties were encountered. in attempts to construct tide-gauges
capable of withstanding the force of the currents and breakers at the outside stations ; but
after repeated failures of the most discouraging kind, I am pleased to say our experiments
terminated in complete success. By the method which I shall presently mention in detail,
we have since been enabled to carry on the outside series with comparative ease. The fail-
ures just referred to are perhaps not without interest in the present connection, as exhibit-
ing the effect of strong currents and heavy seas. Our first attempt was made at Siascon-
sett, with an iron tube armed at the lower end with an angur, which was screwed firmly
into the sand just without the breakers and in two fathoms water; but this, though oppo-
sing a very small surface, was immediately deflected from its upright position by the strong
ebb current. After readjusting the pipe perpendicular to the surface, it was carefully
wound with one thousand pounds weight of chain-cable arranged in the form of a pyramid;
but this expedient failed to secure the permanence of the gauge, as the current, by under-
mining, very soon overturned the structure. The next trial was the substitution for the
last-mentioned structure, of a tripod of iron bars attached to three heavy anchors, and this
also failed in resisting the force of the sea. By great exertion the apparatus was then taken
up and a fourth anchor procured, through the ring of which the pipe was passed, and while
the anchor was suspended between two surf-boats, the pipe was again screwed into the sand
in its first position. The anchor was then lowered carefully to the bottom, with its flukes
in the direction of the strongest current, and the tripod was finally fastened to the gauge.
A sucession of violent gales, since experienced, has left this structure entirely unharmed.

The outside series thus commenced has been carried on at four stations, viz: Siasconsett,
Weweeder, Smith’s Point, and Wasque. A tripod of oak piles, shod with iron, was suc-
cessfully used to support the gauge at the last-named station, which is not subjected to
strong currents, and somewhat protected from the force of the sea by a bar.

Much difficulty was experienced in preventing the registry of long swells, which would
cause the float to risc and fall. A very small stream of water only was allowed to enter
the gauge-tube, and that at a distance below the surface. It was, however, sometimes im-
possible to determine the exact flow of water necessary for a reliable observation, as in the
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open sea, species of primary waves occur not unlike the great tide-wave; and these traversing
the ocean slowly, may easily be confounded with it.

The tidal station at Smith’s Point is some distance from the inhahited part of the island
of Nantucket, and very much exposed to the sea. This was occupied by Mr. Gustavus
‘Wiirdemann ; and perhaps none but a thoroughly experienced observer, inured to the con-
sequent privations, could have maintained, as he has, the perseverance and courage requi-
site for its proper management.

The stations Wasque and Smith’s Point were used in the investigation of the tides of
Muskegat channel, simultaneous observations being made at Tuckernuck on the east and
Cape Poge and Choppaquiddick on the west shore. The tides on the western shore of
Muskegat channel arc so inconsiderable and irregular, that little hope was entertained at
the outset of obtaining reliable results; but through the indefatigable efforts of Mr. Nes,
the observer, a correct view will be furnished of at least a few of the phenomena of the tides
of that locality.

Mr. Fendall’s long and excellent series at Tuckernuck, with that of Brant Point, and a
few weeks’ work at Great Point, completed the system proposed for the south side of Nan-
tucket sound.

In the Vineyard sound, commencing at Gay Head, the tides were studied at Menamsha,
Cedar Tree, Chappaquonsett, outside West Chop, and West Chop light-house. At the last
two stations remarkable tidal phenomena were presented, which seemed to require the
attention of the most intelligent and experienced observers. Mr. Wirdemann and Mr.
¥endall were therefore called upon, and the results of their observations will attest the
faithful discharge of the duties thus assigned.

The results obtained throughout, it is hoped may throw some light upon the problems
proposed for solution; but it i1s quite certain that they suggest & number of important
and interesting guestions yet to be answered.

Very respectfully, yours,
HENRY MITCHELL,
Sub-Assistant in Coast Survey.
Prof. A. D. Bacug, Superintendent.

APPENDIX No. 30.

Report to the Superintendent of the Coast Survey on tidal and magnetic observalions of the
Western coast of the United States, by Lieut. W. P. Trowbridge, Corps of Engineers, assist-
ant in the Coast Survey.

SAN Fravcrsco, CALIFORNIA, September 6, 1854.

DEar 81r: T have the honor to report to you, according to your instructions, the progress
of the tidal and other observations under my charge on this coast up to the present time.

Your original instructions, received at Washington in March, 1853, were so full and com-
prehensive, that 1 have but little to report, except the progress 1 have made in executing
them. They required, mainly, complete sets of observations at certain points for the deter-
mination of the progress of the tide-wave, and special observations for the phenomena of
harbor-tides; and also, as far as practicable, investigations and comparisons of results of
observation with theory. I have found that the administration of the affairs of an extended
system of observations, together with almost constant field-work, has prevented my making,
heretofore, any complete or systematic computations; and the expense of hiring computers
is 8o great, that I am obliged to forego the pleasure of regularly working up my results.
They are transmitted to you regularly, however, and will, I trust, enable you to determine
those questions which you are so anxious to solve.

It has been a source of much regret that I could not have devoted more time to prepara-
tions for my new Quties before leaving Washington; for, as I anticipated, experience here
is costly, both in time and money. It seems a very simple task to make correct tidal obser-
vations; but, in all my expericnce, I have found no observations which require such con-
tant care and attention.
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The self-registering tide-gauge is, I think, the only proper means of determining the
rise and fall of the water, and even this machine requires more care and attention than has
usually been bestowed upon it. To make equally good observations with the ordinary
staff-pauge, requires at least three observers, and, of course, the expense must be much

reater.

As tidal observations must be intrusted to the care of observers who cannot be supposed
to appreciate fully their importance, I have been quite anxious to secure the services of
such as would record faithfully their observations; and it is with pleasure that I can report
that, with one exception, they have discharged their duties to my entire satisfaction. I
may mention particularly Mr. T'. A. Szabo, Corporal James Wayne, Andrew Cassidy, and
James A. Black.

Mr. Szabo, in addition to his duties as an observer, has assisted me in my own operations.
Corporal Wayne has had sole charge of the self-registering tide-gauge at Astoria, and com-
municates with me fully every month. I would respectfully recommend him to your notice,
also, as an accurate computer. He has investigated, to a certain extent, the observations at
Astoria, and his results are worthy of much credit.

Andrew Cassidy has had charge of the observations at San Diego since September 22,
1853, and deserves much credit for his zeal and attention in the discharge of his duties.

J. A. Black has assisted me in setting up most of the gauges, besides taking part in the
observations.

Nine prominent stations have been occupied as tidal stations on the coast, and four mag-
netic stations. (See Sketch J—K, stations marked T.)

The accompanying table will show the names of the tidal stations, and the interval
during which the observations were continued. The observations have been kept up for at
least two months at each station, and in some instances for three or four lunations. The
gauges at San Diego, San Francisco, and the Columbia river are permanent, and have been
1n operation since July 1, 1853. From January 13th to March 20, 1854, observations
were made simultaneously at five stations, viz: at the three permanent stations, and those
of San Pedro and San Luis Obispo. From April 13th to June 15th they were simulta-
neous at four, and from July 21st to the present time at five, the intermediate stations
being changed every two months.

The observations have been conducted with much care, and will, I trust, afford all the
necessary data for determining the progress of the tide-wave. ,

My report of January gave an account of my operations up to that period. I was then
stationed with my party at the port of San Luis Obispo. The observations at this station
were finished about the 20th of March, and the gauge transferred to the Bay of Monterey
about the 1st of April.

Of the tidal observations at San Luis Obispo I have only to say, that they fully came up
to my expectations. They were made by three observers, under my immediate direction.
The station was well situated for getting the full force of the sea-tide, uninfluenced by local
canses.

The observations in the Bay of Monterey were commenced on the 13th of April, and
finished on the 15th of June. The gauge, a self-registering one, was ‘placed upon a firm
structure, built at the end of the custom-house wharf. The curve of rise and fall was
unbroken, except at the end of the sheets. The time was determined by astronomical
observation.

The usnal magnetic observations for declination, intensity, and dip were made at Mon-
terey, and also observations for time with the transit, with a view to observe the solar
eclipse of May 26th, but cloudy weather unfortunately prevented any observations on that
important phenomenon.

After finishing the observations at Monterey, 1 transported my party to San Francisco,
and made immediate preparations for establishing observations on the northern coast. On
consulting with Assistant George Davidson, I learned that it would be impossible to get
nearer to Cape Mendocino than Humboldt bay, and accordingly sent J. A. Black to that
point, with two assistants, with full and detailed instructions to make a series of staff
observations at the entrance of the harbor. I have the pleasure to transmit to you the
results of his first month’s observations—from July 21st to August 21st. The curve of
rise and fall constructed from these observations is quite equal to those of the self-regis-
tering gauges in point of accuracy. The observations are made with a floating staff,
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divided into feet and tenths, and read by a fixed index, the higher numbers corresponding
to high tides. The time is kept by a chronometer, regulated and set in San Francisco to
Humboldt time. I have every reason to be gratified with these observations, and hope
they may prove useful.

By the same steamer that carried Mr. Black to Humboldt, Mr. Szabo took passage for
Port Orford, for the purpose of establishing at that point a self-registering gauge. He
succeeded in erecting a structure for the gauge among the rocks at the point designated on
the accompanying chart of that place. His observations were commenced on dJuly 25th,
and continue at the present time. The first sheet I transmit herewith; it shows an unin-
terrupted curve of rise and fall for the month.

I am indebted to Dr. Milhaw and Lieut. Kautz, of the U. 8. army, stationed at Port
Orford, for their kindness in facilitating Mr. Szabo’s operations.

The wsual daily meteorological observations are made at each tidal station in connection
with the tidal observations. Much care was taken in instructing the observers in the use
of the meteorological instruments, and the necessity of accuracy and faithfulness fully
impressed upon them.

The observations at Port Orford andefumboldt will be continued through three luna-
tions, after which it is my intention to occupy Bodega as a tidal and magnetic station.

The observations at Astoria are progressing favorably under the excellent care of Corpo-
ral Wayne. The observations at San Diego continue uninterrupted. With the exception
of one or two months, during which I could not communicate with the observer, the obser-
vations have been as good as I could wish. The interruption of the observations was
caused by a piece of kelp getting into the aperture in the bottom of the float-box. This
was not noticed by the observer until his attention was called to the irregularities of the
curve. It wasg then promptly remedied, and no interruption has occurred since.

I have already informed you of the change in the position of the gauge in San Francisco
bay, from North Beach to Fort Point, and of the substitution of a new machine with a
scale of one-twelfth for the old one. This change has relieved me from the anxiety with
which I was formerly obliged to watch the observations here. The gauge at Fort Point
has been runuing two months without a single interruption. This gauge is now in charge
of Sergeant H. E. Uhrlands, who joined me, according to your instructions, about the 1st
of ‘July. Sergeant Uhrlandt renders me valuable assistance in my office duties, besides
conducting these observations.

Magnetic observations.—Magnetic observations have been made at four stations, for deter-
mining the declination, intensity, and dip, at each station. The observations were made
with Barrow’s dip-circle, and thé portable declinometer. The stations at which these
observations were made were San Diego, San Pedro, San Luis Obispo, and Monterey.

The observations at San Diego for dip consist of three sets on different days, each set of
observations consisting of twenty-four partial results.

The observations for absolute declination rest upon one set of observations on the north
star, after having determined several times the zero of the magnet scale. The time was
determined by a transit, and I put confidence in the result: the intensity, by one set of
experiments of vibration and one of deflection. Want of time prevented my repeating the
observations. -

At San Pedro three similar sets of observations were made for dip; and for absolute
declination several sets of observations on the north star in connection with a mark: for
intensity, two sets of vibration experiments and one of deflection. An equal number of
observations were made at San Luis Obispo and Monterey, for the determination of the
same elements of the magnetic force.

It is my intention to make magnetic observations at Presidio and Bodega before the rainy
season commences, if possible.

On the accompanying coast-charts I have marked the general localities of the stations
which have been occupied, and also the local position of the gauges. In the records of
each station which have been transmitted, will be found particular deseriptions of the dif-
ferent gauges. (See Sketch J—K, Western coast, where the stations are marked T.)

Wherever staff’ observations have been made, the same method has been used of a float-
ing staff enclosed in a box, the staff being divided into feet and tenths and read by a_fixed
index, high numbers corresponding to high tides.

I have superintended personally the erection of all the gauges except those of Humboldt
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and Port Orford, and have given each observer detailed written instructions with regard to
his duties. :

The observers communicate with me monthly, or oftener, giving an account of the con-
dition of their work. At the end of each month the observations for that month are trans-
mitted to me, and the results of the observations determined and put in a tabular form.
The original observations, with copies of the tables, are then transmitted to the office.

1 sincerely hope they bave proved satisfactory, though I hardly dare hope that the results
will meet your expectations; if they do, I shall feel abundantly rewarded for my anxiety
in conducting them.

Very respectfully, your obedient servant,
W. P. TROWBRIDGE,
' U. S. Engineers, dssistant in Coast Survey.

Prof. A. D. Bacug,

Superintendent U. S. Coast Survey, Washington, D. C.

[
Stations occupied for tidul observations on the Western coast, during 1853-'54,

Longitude. Duration of observations.
Name of atation. . Latitude. Kind of gauge ob-
; served with.
Time. Arc. From— ] To—
o i ou k., m. s. R %
San Diego..eenes cnvan- 32 41 58 7 48 53,71 117 13 2 |July 6, 1853 | Sep. 20, 1853 | Staf-gauge.
Sep. 22, 1853 | Aug. 31, 1854 | Self-regis’g gavge.
fan Pedro.... .ocev-.. 33 43 19.6 7 53 4.2 /118 16 3 | Nov.15, 1853 | Mar.23, 1854 Do.
San Luis Obispo..-.... 35 10 37.5) 8 2 54 120 43 31 | Jan. 13, 1854 | Mar. 11, 1854 | Staff-gauge.
MONLerey cocvues onouer 3% 37 89 8 7 3 121 54 25 | Apr.13, 1854 | June 15, 1854 | Self-regis’g gauge.
San Franciseo bay..... 37 47 3B 8 9 45 122 %6 15 | June 14,1853 | Aug.31, 1854 Do.
Humboldtbay. .-....- 40 44 8 16 124 9 July 21, 1854 | Aug. 21, 1854 | Stafi-gange.
Port Orford. caceeen.e. 42 44 21 8 17 55 124 28 July 25, 1854 | Aug. 21, 1854 | Self-regis’ggauge.
Columbia river ... .... 46 16 8 15 17 123 49 July 11, 1853 | Aug. 31, 1854 Deo.
Cape Disappointment ..| 46 16 | ... ... July 15, 1853 | Aug.25, 1853 | Staff-gauge.
(Nearly.) i '

APPENDIX No. 31.

Reports of the Chicfs of Divisions to Capt. H. W. Benham, Corps of Engineers, assistant in
charge of the office, showing the details of work executed in each Division.

REPORT OF MR. CHARLES A. SCHOTT, ACTING IN CHARGE OF THE COMPUTING DIVISION.

Coasr Survey OFricE, Oclober 25, 1854.

The annual report of this division for the year ending November 1, 1854, is herewith
respectfully submitted.

The charge of the computing division has been continued with Assistant J. B. Hilgard,
and, in his absence, with myself. Mr. Hilgard having been engaged on field or special
duties for the greater part of the year, I have been acting as chief of the division for
nearly ten months.

The organization and distribution of work has remained nearly as last year, it having
proved very efficient. In addition to the duties of the computing division, as already stated
in the Superintendent’s annual report for 1853, that of adjusting the various geodetic and
astronomical operations, and of satisfying the required conditions by the application of the
method of least squares is becoming of greater importance. This results from the gen-
eral plan of conducting the operations simultaneously in the several sections, thus affording,
besides the checks in each when compared, independent checks and a measure of the
accuracy.
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The amount of work performed—the detail of which is appended to this report—appears
to exceed that of last year, owing to the greater familiarity of the computers with the kind
of work assigned to them. It was not neglected, however, to change occasionally the
nature of the work, to insure to each computer a more general acquaintance with all the
operations, The project of work, as approved, has been adhered to as closely as circum-
stances would permit, and the revision and adjustment of former operations has been brought
up as far as desirable. The current ficld-work of the year was attended to without delay,
and calls for results or information were promptly answered.

The duty at the magnetic observatory was assigned to the chief of the division; and after
Mr. Hilgard had resumed his field-operations in December last, the perfection of the chem-
ical and mechanieal process of the self-registering declinometer, the only instrument that
has as yet been received, was left as a part of my duty, in which I was assisted by Mr.
Hoover, and occasionally by Mr. Main. A continuous photographic trace was brought
out for a week before and a week after the solar eclipse in May last, during which, also, a
set offmeteorological observations were made by Messrs. Main, Hoover, Wiessner, and
myself.

The distribution of the different classes of computations among the computers has been
as follows: The computations for latitude and azimuth were made by Mr. E. Nulty; the
reduction of transits and of chronometric differences of longitude, of astronomical revisions
in general, and revisions of magnetic results, by Mr. J. Main. The reduction of triangu-
lations were made by Assistant Werner; their revision and adjustment, generally, by Mr.
G. Rumpf, who had also in charge the register of geographical positions. Reductions of
longitudes by moon-culminations and miscellaneous astronomical and geodetic operations
were performed by Mr. J. Wiessner. Mr. J. T. Hoover acted as clerk to the division, and
assisted in miscellaneous computations. The other members of the division have gene-
rally been working under the direction of some one of the above computers.

When not in charge of the division, I have been engaged on special duty, and for a
month and a half on hydrographic investigations or discussions by special direction of the
Buperintendent, or by calls from the assistant in charge. Revisions, reports, and discussions
on astronomical, geodetic, or maguetic work in general, have formed a part of my duty.

The gentlemen at present connected with the division have shown the same interest and
prompt attendance on their respective duties as noticed in last year’s report.

The detail of the occupation of the several computers during the year ending November
1, 1854, is appended.

Mr. Charles A. Schott was in charge of the computing division for nearly ten months.
Among & number of reports submitted by him to the Superintendent and assistant in charge
of the office, the following may be specially noticed :

On the mean temperature of the air for each of the four seasons at five places on the
Atlantic coast; on the temperature of the surface of the earth and at different depths; on
the azimuth Cape Henlopen and Townbank, Section II; on the adjustment, by the method
of least squares, of the seaboard triangulation from the base Davis-Quilling, Scction III,
north to Cape Henlopen and south to Cape Charles; on catalogue errors in north polar
distances of stars, deduced from observations with the zenith telescope; on the longitude
of Telegraph Hill, Section X, from moon culminations; on the latitude of Agamenticus,
Section I, from observations with zenith tclescope; and on side equations. He has also
reduced magnetic intensities observed at Cape Florida and Sand key, Section VI, and pre-
pared astronomical and geodetic forms of record and reduction for the Congress map.

The observations for changes of magnetic declination by the photographic self-registering
instrument were continued at intervals from December till June, and the chemical and
mechanical process improved. A continuous trace was brought out, showing the changes
of declination during a fortnight in May last, at the time of the solar eclipse. Mr. Schott
has also devoted a large portion of his time to investigations of currents, and submitted,
among other reports, the following: 1st, on our knowledge of the Gulf Stream prior to
Coast Survey investigations; 2d, on currents in St. John’s river and Fort St. George inlet,
Section VI; 3d, on currents near Ship shoal, Louisiana, Section VIII; 4th, on tidal cur-
rents of the Nantucket shoals, including several papers; 5th, on tidal currents in Muskeget
channel and approach:.s, and also upon the currents in Salem harbor.
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M. Eugene Nulty has computed the azimuth at Mount Rose, Section II; the chrono-
metric difference of longitude between Pascagoula, Section VIII, and Dollar Point, Section
IX; the azimuths at Sebattis, Section I, and at Davis, Section 1II. He has also reduced
the latitudes determined by Assistant Davidson on his fourth chronometric trip in Sections
X and XI, and computed the latitudes of Washington city, Hilgard’s observatory; of a
station near the mouth of the Rio Grrande, Section IX; of Allston, Section V; of Humboldt,
Section XI; and the azimuth of Allston. The magnetical observations at five stations,
Sections IX and X, were also reduced.

Assistant Theodore W. Werner has made the reduction of the following triangulations :
Near Key West, 1853; of Rappahannock river, 1853, Section III; of the Canal de Haro
and Rosario straits, Section X[, 1853; of Hudson river, Section I, 1853; of James river,
Section 111, 1854; of 8an Francisco bay, Section X, 1854 ; near Norfolk, Section III, 1853,
of Bogue sound, North Carolina, 1854. He has also computed rectangular co-ordinates of
the Bahia Honda triangulation, 1858; reduced the Sinepuxent bhase, Section III; made
abstracts of horizontal angles at Mount Blue, and the primary stations, in Section 1V ; com-
]q)uted positions near New York determined by Assistant Blunt in 1854 ; and adjusted the
Savannah River triangulation, 1852, 1853, 1854, together with that of Calibogue sound.

Mr. G. Rumpf has kept the registers of geographical positions, and prepared them for

ublication in the Superintendent’s report of 1853 ; has indexed and labelled the astronom-
ical and geodetic records previous to 1844, and revised the triangulations on the Florida
reef, the horizontal angles of primary triangulation of Section IV, and solved the condi-
tional equations of Mount Blue, Section I. He has completed the revision of the secondary
triangulation of the Upper Chesapeake, and adjusted, by the method of least squares, the
seaboard triangulation north and south of Davis-Quilling, Section 1II; computed geograph-
ical positions near Key West and near Brooklyn, Section II; made & reduction of observa-
tions south of Cape Henry, Section I1I, 1854 ; Cape Fear River triangulation, Section IV,
1852-53 ; and of Savannah river, 1851, He has also made miscellaneous computations for
the use of the office ; revised the azimuth computations of Townbank and Cape Henlopen,
Section II'; and directed the computations made by Messrs, J. E. Nulty, H. Pyne, D. A.
Burr, and J. H. Toomer.

Mr. James Moin has revised the computations for azimuth at Mount Rose, Section IT;
has put the magnetic term day-observations into curves; reduced the longitudes from
chronometer transportations of Bodega bay, Haven’s anchorage, Mendocino city, Shelter
cove, Bucksport, Trinidad bay, Crescent City, Port Orford, Umquah river, Astor Point, and
Lummi island, Sections X and XI; and revised finally the reductions of magnetic declina-
tion, dip, and intensity, in all the sections. Some miscellaneous computations were also
made for the use of the office.

Mr. Jokn E. Nulty reduced mean to apparent places of stars for latitude reductions ;
assisted Mr. Rumpf in making out abstracts of horizontal angles of stations north of Davis,
Section 111, and on the Chesapeake, upper part. He computed, under Mr. Rumpf’s direc-
tion, the triungulation of the Canal de Haro and Rosario straits, and performed other
miscellaneous work. His services were discontinued on July 1st.

Mr. J. Wiessner has extended the projection tables to answer for the extent of the United
States; revised horizontal angles at Sebattis, and computed triangles north of it; computed
the latitude of Washington city, Hilgard’s observatory, and approximately those observed
by Assistant Davidson in Sections X and XI; and revised the latitude of Aagamenticus,
Z. 8. and Z. T., and computed the same from prime vertical observations. He has reduced
transits at Allston, Bection IV, and at a station near the mouth of the Rio Grande, Section
IX; and reduced moon culminations at Cape Florida and mouth of Rio Gramde, 1853;
computed rectangular co-ordinates of the Rappahannock River triangulation, 1853, and
checked a portion of the adjustment of the seacoast triangulation, Section 1II. He has,
besides, performed some miscellaneous astronomical and geodetic computations.

My. Jokn T Hoover has performed the clerical duty of the computing division, and made
miscellaneous computations, conversions of measures, and reduction of places of stars for
the Humboldt latitude, Section XI. He assisted regularly at the magnetic observatory.

Mr. D. A. Burr joined the division as a computer July 1, 1854, and made some miscel-
laneous computations under Mr. Rumpf’s direction. He was transferred to Assistant
Pourtales August 21st for special duty in reference to river tides, and reported again for
duty in this division October 23d.
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Mr. J. H. Toomer joined the computing division August 8, 1854 ; has been engaged on
miscellaneous computations under Assistant Hilgard’s immediate direction, and reduced
the triangulation at the mouth of the Rio Grande, Section IX, 1854.

The following gentlemen have been connected temporarily with the division: H. §.
Duval and Mr. Wagner, for about one month each; H. Pvne, for three months; and
Messrs. Breckenridge and Jardella, for three weeks each; and Mr. Burr, previcus to his
joining the division, for three months; all these receiving instruction or assisting the
computers.

Mr. McL. Tilion was added to the computing division October 1, 1854. Previously he
was studying and acted as copyist.

Duplicating and miscellaneous copying by R. Freeman; miscellaneous computations,
under the immediate direction of Assistant Hilgard, by A. S. Clements.

T'he division has also furnished the following information :

A list of geographical positions to Commissioner Woodman, relating to the survey of
the State of New Hampshire.

A list of moon culminations to Major W. H. Emory, for the use of the Mexican boundary
survey. :

A list of geographical positions near Washington, D. C., to Mr. French.

A list of moon culminations to Lieut. J. M. Gilliss for the use of the United States
astronomical Expedition to Chili.

REPORT OF OFFICE-WORK EXECUTED IN THE TIDAL DIVISION IN CHARGE OF ASSISTANT L. F. POURTALES.

Since the date of my last annual report, the organization of this division of the office has
undergone no material change. The duties performed have been of two kinds:

1st. The reducing of observations as they are received from the observers. This is
done as far as possible immediately after their receipt, so that defects may be soon de-
tected and remedied, and also in order that tide-tables may be prepared at short notice
whenever wanted.

2d. The discussion of observations extended over long periods, or made at stations pre-
senting remarkable peculiarities, their comparison with theory and the formation of tables
to be used in the prediction of tides. The most important piece of work coming under
this head, is the discussion of the tides observed at Boston dry-dock since 1847. The results
will not only enable us to predict the tides at Boston with considerable accuracy, but will
also reduce greatly the labor of obtaining complete tidal data for any other place in the
northern part of the Atlantic coast.

The observations on which this discussion is based, prove to have been taken very faith-
fully, and reflect great credit on Mr. Isaac Williams, the observer.

_ Another very important discussion in progress coming under this head, is the one rela-
ting to the tides of the Gulf of Mexico.

The series of observations being now complete, or nearly so, the work will probably be
pushed to & successful termination in the course of the coming year.

Approximate results were worked out from the observations of tides on the Western
coast as s0on as the number of observations seemed to warrant it. They were communi-
cated by the Superintendent to the American Association for the Advancement of Science,
at its meeting in this city in May last.

The computations relating to a first approximation towards the determination of the
co-tidal lines on the Atlantic coast were also performed in this division, from forms fur-
nished by the Superintendent, who communicated a paper on that subject to the same
body on the above occasion. -

The work named under the first head was performed by Messrs. Hawley, Nes, Fendall,
Montgomery, Bagwell, Parrish, Bassett, Duval, Baker, and Blanchard; the discussion
classed under the second head by Messrs. Mitchell, Heaton, Avery, Kincheloe, and Burr.

-
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Mr. H. Mitchell began in December to discuss the observations taken at Boston dry-dock
during a period of six and a half years, 8ir W. Lubbock’s discussions of the tides of Lon-
dor and Liverpool-being taken as a model. He wasenaged on that work almost continually
until he left for the field, on the 6th of July. He was in charge of the division during my
absence in the fleld in May and June.

Mr. H. Heaton has chiefly been engaged in the computations for the discussions of the
tides of the Gulf of Mexico, and particularly of the observations made during two years
at Galveston, Texas. These computations were made under the immediate direction of the
Superintendent. He has also made a part of the computations relating to the determina-
tion of the co-tidal lines, and other miscellaneous work at different times.

Mr. R. 8. Avery joined the office on the 17th of October, 1853; and, after having be-
come familiar with the subject by making some of the simple reductions of tides, he took
up, jointly with Mr. Mitchell, the discussion of the Boston tides, on which he is still en-
gaged. The results already obtained have proved him to be a careful and accurate computer.

Mr. J. Kincheloe joined the office July 22, and was assigned to aid Mr. Avery in the
discussion of the Boston tides, in which duty he has shown assiduity and usefulness.

Mr. D. A. Burr was temporarily ordered to join this division from the computing
division, to which he belongs, in order to treat a set of observations made at Curl’s Neck,
in the James river, after Airy’s method of discussing river tides. He began August 19,
and finished October 23, and has shown assiduity and considerable skill for so young a
computer.

My. P. R. Hawley has been engaged, during the whole year, in reading off the obser-
vations of tides recorded by the self-registering tide-gauges, and in making first and
second reductions of the same,

M. C. Fendall was attached to this division until July 15, when he joined Mr. Mitchell’s
party in the field. He was chiefly engaged in reducing the observations made on the
ordinary tide-gauges, in preparing tide-tables, and in other misccllaneous duties. He has
also made a number of diagrams illustrating the tides of the Western coast, and the dis-
tribution of temperatures in the Gulf Stream.

My, F. F. Nes was cngaged, until February 8, in making reductions of observations
made with ordinary tide-gauges, in completing former computations which had not been
made according to the plan now adopted, and in other miscellaneous dutics. Ho was
then attached to a field party.

Mr. G. (. Blanchard reported July 15, and has been engaged in ordinary first and
second reductions, and in copying.

Messrs. Montgomery, Bagwell, Parrish, Basseit, Duval, and Baker, were only attached
temporarily to this division for short periods of time, intervening between their return
from, and departures for, field duty. They were occupied on various computations con-
nected with the tides.

In concluding, I would remark that, with very few exceptions, the computers in this
Wivision have taken great interest in the results of their work—a cause always productive
of zeal and an ambition to be correct. Special mention is due, in this respect, to Messrs.
Mitchell, Avery, and Heaton.

Respectfully submitted :
L. F. POURTALES,
Assistant U. 8. Coust Survey, in charge of Tidal Division.

REPORT OF CAPTAIN A. A. GIBSON, U. 8. A., IN CHARGE OF THE DRAWING DIVISION.

Coast Survey OFFICE,
November 30, 1854.

In presenting the following report of the drawing division for the year which has just
closed, I respectfully refer to a statement of work accomplished, showing the specific duties
performed by each draughtsman, and a list of maps and sketches completed or in progress.

The force, numerically, has not been greater than heretofore, and may be considered the
minimum, under the present requirements of the division. With another first class

-
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dranghtsman, and with the rapid improvement of the less experienced, I confidently believe
that the force will soon be adequate to meet all demands existing or to come. The work
executed on contract has been limited; but not so much from want of material to give out,
as from the difficnlty of engaging proper draughtsmen.

No material changes in the organization of the division have been made; nor have I
discovered the necessity of proposing any amendments to the rules and regulations by
which it is governed.

It is worthy of note how intcresting the work of this division is becoming, from the
magnitude of the results of the survey, and how, from the apparently chaotic mass in which
they are first presented, art moulds them into expressive form. The reductions of the
first order are no less distinguished for their exquisite finish, than for their extreme accu-
racy ; they are models for the engraver, which, to reproduce, would be the highest attain-
ment of his skill, Nor is this approach to perfection more necessary for the accurate
representation of minute details of topography on the scale of coast charts, than to enable
the engraver to copy them truthfully, and without confusion.

I can hardly speak in exaggerated terms of the fidelity with which the more experienced
draughtsmen execute their work. By long practice they have acquired wonderful facility
in detecting the faults of original work, and ingenious methods of rectifying them when
the case admits. A reduction to g4lp5, containing errors exceeding sixty feet, is rejected.
Considering the extreme tests to which the surveys are here subjected, the hindrances to
reduction arising from their imperfections have been comparatively slight. The most gene-
ral source of error is the shrinkage of the paper. To meet this difficulty, every sheet fur-
nished to the plane-table and hydrographic parties is prepared in this division, the trigo-
nometrical points being plotted, and parallels projected, only when the atmosphere is favor-
able. The verification immediately follows, to make certain that at some one moment the
measurements are true; then, whatever distortion by use or-exposure the sheet may sub-
sequently undergo, {ge draughtsmen possess the means of restoring upon their reductions
the true relation of t.e topography to the trigonometrical determinations,

The experimens of using backed paper appears to have given to the field-parties universal
satisfaction, but it has not been found the best method for reductions stretched on boards.

The most popular method of reducing is by ‘“squares,”’ constructed upon some line con-
necting trigonometrical points. The camera is seldom used for any but hydrographic
reductions. The pantograph has not been introduced. A successful trial was made of it,
but under such disadvantages as to render its economy doubtful without some device for
more readily applying this instrument to separate sheets. Of its economy and relief to the
eye there is no question.

The expansion of the survey has made the subject of projects almost an exclusive branch.
The Atlantic coast is now so nearly defined as to require the immediate study of prospect-
ive charts—and you are acquainted with the fact that it has already received considerable
attention. In this I have received valuable assistance from Mr. W. P. Schulz, who was
recently relieved from clerical duties for a better application of his services to the miscel-
lanies of the division, which have largely multiplied in the past year.

During the summer I made views of the approaches to Salem and Gloucester harbors,
and of the city of Petersburg, Va.

The improvement of the less experienced draughtsmen has been flattering ; it is evidently
the result of an earnest desire to excel, and of the example of those more proficient. With
gratification I recur to the evidences of a uniform disposition in each and all to discharge
their dutics promptly and well.

Statement of work accomplished in the Drawing Division during the year ending November,
1854, n the order of draughtsmen.

1. W. M. C. Fairfax, assistant, has been engaged on the topography of Eastern series,
No. 3, 55350, Long Island sound, No. 1, 55355 ; Chesapeake bay, No. 1, ggigq; Missis-
sippi sound, No. 1, 34354; the reconnaissance south of Cape Fear, zy4%555 ; and Boston
harbor, z3dsq-

2. M. J. McClery, assistant, has been engaged on the topography of Chesapeake bay,
Nos, 2 and 3, gs}vs 5 and on the general map, 155}575, prepared for Congress.
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3. Mr. Joseph Welch has been engaged on the topography of Eastern series, Nos. 2 and
3, gedry 5 Appomattox ri