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LETTER 

OF THE 

SECRETARY OF THE TREASURY, 
COMMUNH.JAT11'G 

The Report ef the Superintendent ef the Coast Survey for the year ending November I, 1858. 

JAI<TTARY JO, 1859.-Rea<l. 

FEBRUARY 18, 1859 -&.wived, That there be printed, in addition to the usual number, five thousand copies of the report 
of the Snptirintendent of the Coast Survey for the year 1858, for distribution by ooid Superintendent; that the same be 
p1inted and hound with the charts and sketches in quarto form, and that the printing of &>id charts and sketches be done 
to the sati•faction of the Superintendent of the Coast Survey. 

TREASURY DEP ARTMEr.TT, 

January 4, 1859. 
Srn : I have the honor to present, for the information of the Senate, a report made to the 

Department by Professor A. D. Bache, Superintendent of the United States Coast Survey, 
showing the progress of the work during the year ending November 1, 1858, and the accom

panying map, prepared at the Coast Survey Office, in accordance with an act of Congress 
approved March 3, 1853. 

This report waR submitted to me in December last, and would have been transmitted then, in 
accordance with the law, but for the adjournment of Congress before the close of that month. 

With great respect, your obedient servant, 

HOWELL COBB, 
Secretary ef the Treasury. 

Hon. J. 0. BRECKINRIDGE, 

Vice President qf the United Stal~ 
and President qf the United Staks Serw,te. 
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ALPHABETICAL INDEX . 

A. 
Abert, 8. Thayer, 97. 
Active, (surveying steamer.) Section X, 114; Section XI, 

117. 
Ad'a,,.., Auiatant 1. Bull. Topography of Sheepscot river, 

Me.,47; of Richmond, Va.., 62. 
Admiralty Ihad, W. T., 443. 

Admira/.iy inkt, W. T., general features, 439. 
A9auiz, (surveying schooner.) Section VI, 86; Section VII, 

94. 
Aii:h fur ruroigation, recommended to Light.house Board, 41, 

460. 
Air lim. Triangulation a.cross Florida. peninsula.--remark.s 

on appropriations, 28 ; statement of progress, 81. 
Albitm riVe<", CW., 36 l. 

Alcatra island, San Francisco bay, Cal., 334. 
Alden, Oomr. Jam&J, U.S. N. Services on Western Coast, 27; 

charge of hydrography in Sections X and XI, 1l4 ; sound
ings in Gulf of Georgia, ll7 ; recommends Red ffinff, W. 
T., 118 a light-house site, 40, 459 ; rescues pessengen from 
w-recked ship Lucas, 114. 

Alemnder, F. W. Services in Section VI, 82. 
Allan idand, (Rosario strait, W. 1' .,) 432. 
Allen'• bank, W: T., 448. 

Anacgpa i•land, Santa. Barbara channel, Ca.I., 316, 317. 
Angel island, San Francisco bay, Ca.l., 336. 
Anit.tJ Jroclc, entrance to San Francisco bay, Cal., 335. 
Apparaiuo for levelling, 40 ; for detennining depths, 40, 24 7, 

248. 

Appendiz, abstract of contents, 1, 2. See, a.lso, list. 
Apprqpriali<m. proportion expended for work of present year, 

1 ; available means lessened, I ; amount for ftBcal year 
1858-'59, IT, 18. 

Aransaa bay, Taas. Reconnaissance, 107. 
Archi- and C. 8. Lib:rary, 156. 

ATmy offirer• detailed and detached during year, 41; number 
on Coast Survey service, 131. 

A.rthwr Ktll, N. J. Topography, 56. 
A.uialance rendered to ship Ma.ckina.w, 'Tl; to survivorl! from 

wreck of ship Lucas, 114. 
A•.U.tant in charfl#J of C. S. Office, annual report, 155-157. 
A.Moria. Tidal observations, 115. 
A:ilor Point., *ar Columbia river entrance, 399. 
Adronomical. Observations at Humpback mountain, Me., H, 

46; at Albany, N. Y.,and New York city, 63; at Pensa
cola, ~'la., 92 ; at Mobile, .Ala.., and New Orleans, La., 98, 

· 99 ; method of computing longitude, 186-189 ; observa· 
tions recorded at Ha1va.rd. Observatory, 189 ; at Cincin
nati, 190. 

A.tclu:ifalayC& bay, La. Hydrogra.phy, 106. 

.Atla"1ic coast, proportion surveyed, 18. 
A._,.,, R. S., occupation in tidal division, 159. 
Azimuth. Observ1..>d at Humpback mountain,« ; at Pen11&

cola, 92 ; at head of Mississippi delta, 100, 101. 

B. 
Back, Prof. A. D., S~. Primary triangulation and 

astronomical observations In Section I, 44; discussion of 
probable error in latitude by zenith telescope, 35, 184-186; 
remarks on currents of New York bay and Sandy Hook, 
36-38, 197-203; report on survey of Florida keys, 225-H7; 
tide tables for navigators, 270-297. 

Bache, A.asiswnt R. M. Topography of Kennebec river, Me., 
47. 

Bache, Sub-Assiw.int C. M. Services in Section X, 113. 
Biuhe, H. W. Services in Section I, 44; in Section VIII, 

100. 
Baok bay, N. 0. Topography, 65. 
Bagwtll, Suh-ABBistanl. G. H. Triangula.tion south of CryBtal 

river, Fla.., 90. 
Bailey, (surveying schooner,) Section III, 61. 
Bai.nbridf!e Wand, W. T., 445. 
Baker, C. B. Servic~s in Section VI, 83. 
Baker'• bay, (near Columbia river entrance,} 400. 
Balbaeh, A. Occupation in Tua.wing divielon, 161. 
BaUimore, (surveying schooner,) Section X, 113. 
Bankkacl, Lieut. Comg. J.P., D. 8. N., 79. 
Barnard, IL S. Occupation in engraving division, 165. 
Barne.t1' mand, W. T., 433. 
Bartk, R. F. Occupa.tion in engT&ving division, 165. 
BarlkU, Lieut. W. A., U 8. N., 27. 
~- Sites for verifying lines near Cape Fear, N. C., 114,65; 

preliminary line- on Sapelo island, Ga., 71; on Sanibel 
island, (Charlotte harbor, Fla..,) 83; at Mississippi delta., 
101, 102. 

Batchelder, J. Jl. Experimental researches, 39, 120; report 
on apparatus for sounding, 247, 248. 

Ba!J.k &x:Jc, 0. T., 37 5. 
Be&:oru. Recommendation for the "Elbow," Florida. reef, 

41, and Appendix No. 48; for West Pass, St. George's 
sound, Fla., 4·1, and Appendix No. 49. 

Beau:fon ~w.r. 8. C. Tria.ngulation, 70. 
Beecher bay, west coast of British America, 425. 
Begg Rock, (Santa. Barbara islands, Cal.,) 316. 
Btlle Rock, (Rosario strait, W. T.,) 431. 
Btllroue Wand, W. T., 427. 
BeUi119ham bay, W. T., 438. 
Bmner, F. W. Occupation in engraving division, 165. 
Bt:rryfll4n, Liaa. (]omg., 0. H, U. 8. N. Notice of services, 43. 
Bibb, (surveying steamer.} Secti<m I, 60, 51; !Section IV, 66. 
Birch bay, W. T., 435. 
Bird Rock, (~a.n Franci&eo b&y, c.t.,) 335. 
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Bird Rceka, (RoRario straits, W. 'l'.,) 431. 
Blakdy harlxtr, W. T., 447. 
.BUmcliard, G. O. Occupation in tidal division, 160. 
BlmuIMv., A. Occupation in engraving division, 164. 
B!,ouom Rock, (San Francisco bay, Cal.,) 335. 
Blunt, ..duWant FAmund. Triangulation of Hudson river, 55. 
Bf.uni., G. W., 27, 150. 
BWm'• reef, Oil., 363. 
lllythe idand, Ga. Topography, 77. 
Bocltga bay, Cal., 358, 359. 
Bogue aoutul, N. C. Hydrography of approaches, 66, 67. 
Bolla, Am.tant 0. P. Topography of Cape Fear entrances, 

72, 151; trian~lation and topography near Bacon's inlet, 
N.C., 69,70. 

Brmd, G. P. Connection with clrronometer expeditions, 33. 
BfJTl.d, W. 0. Obsenations for Coast Survey longitudes, 32, 

189. 
Boothbay 11.tJTlxYr, He. Triangulation, 46. 
B-1Jre, A. Occupation in drawing division, 160. 
Boaon harbor. Supplementary hydrography, 52. 
&ulder ru/, (Rosario 1>trait, W. T. ,) 433. 
Bautdle, .A.mtam C. 0. Preliminaries for primary trianguJa. 

tion in Section I, 44; reconnaissance for triangulation of 
Penobscot bay, 46 ; triangulation north and south of 
Charleston, S. C., 70. 

B(lfD(];tch., (surveying schooner.) Section II, 58; Section VI, 
83. 

Bowie, T. O. Services in Section IX, 109. 
Boyd, O. H. Scrvioos in Se<:tion I, 48; in Section VJI, 95; in 

Section VIII, 102. 
Brace Pafat, W. '!'., 448. 
Bradford, J. S. Services in Section VI, 86; in Section VII, 

94. 
Br= rifJer, Ta. Hydrogrnphic reconnaissance, 109. 
Bright, W. 'T. Occupation in drawing division, 161. 
Brumwick harbor, Ga. Topography, 76, 71. 
Buebporl, Cal., 365. 
Budd'~ harbor, W. 'T., 421. 
Bull!s bay, S. 0. Triangulation, 70. 
Buo31s. Recommendation for rock off P-0rtemouth, N. H., 

41, 148; for Sunken ledge, Boston harbor, 41, 149; for 
Luddington Rocks, near New Haven, 149, for Duer cha.n· 
nel and passes of St. George's sound, Fla., 41, 153, 164; 
for San Francisco ba.y, 41, and Appendix No. 60. 

c. 
Oilif<llTlia. Firat application of name, 299; vlsit of [Bir 

Francis Drake, tl53. 
Cbllam bay, W. T., 418. 
Qimpbell, J. A. Occupation in drawing division, 161. 
Oa.wl de Haro, W. T., 427-430, 437. 
Oape Blanoo, 0. T., 316. 
Cape Broughton, (near Columbia river entrance,) 399. 
Cape Cad bay, MaBs. Topography, 48. 
()Jpe Di«ippmnl:mmt, W. T., 388. 
Cape Fakon, 0. 'I., 385. 
Ope Fear, N. 0. Topography of entrances to river, 72; hy

drography, 77; changes in topography and hyd10graphy, 
H>O, lf>l. 

Cape /ti,attwy, W. 'I., 414. 
Cbpe Fort1mm, (or False Mendocino, Cal.,) 364. 

Oape Foulweather, 0. T., 38 3. 
Oape Gr'fl<m.!, 0. T., 378. 
Oi1pe Loolwut, 0. T., 384 . 
Cope MeaTel!, 0. '!'., 384. 
Cape Mendocirw, Cal., 363. 
(Jape Orfard, 0. T., 376. 
Oape P~, 0. T., 382. 
Oape Sahk, Fla. Connection with Florida reef by triangula-

tion, 83. 
Oape Slwalwater, W: T., 402. 
Carmel bay, Cal., 324. 
Caryentry, 15 7. 
Gasco bay, J/e. Hydrography of entrance, 49. 
Cektse river, 0. 'I., 383. 
Of1mkzton harbor, S. 0. Topography, 'hanges noticed, 73, 74. 
Charld:U harbor, Fla. Triangnlil.tion of approaches, 83, 84; 

topography, 86,87,227,228. 
Cluwu. List accompanying report, 11, 12; project limits for 

series, 29-31; number drawn or in progrel!S, 162, 163; 
number engraved or in progress, 166, 167; whole number 
engraved, 168-174; plates electrotyped during year, 175, 
176; impressions distributed, 177-180 ; number printed, 
182-184; shrinkage of paper, 40. 

O/udh.am Wmu!, wetit coast of British America, 426. 
Ckef Memeur, Li.. Topography, 105. 
Ohtlrto river, 0. T., 373. 
Chi~ue island, Va. Topography, 60, 61. 
Chi:n.ook Point, (near Columbia. river entrance,) 398. 
Oiminn.ati. Observations for Coast Survey longitudes, 190. 
Okwk, Lieut. J. c., U:. S. A. Triangulation of approaches to 

Charlotte harbor, Fla., 83,84; notice of services, 41. 
Oiark's U.Zand, W. T., 433. 
OlaJ.sop OOich, 0. T. , 387. 
Ooal Point, 0. T., 375. 
Cblumhia river, 0. T. Genera.I renrarks, SB7; ve.rioUJ! names 

given, 400; general course and character, 401, 402; British 
admiralty survey, 393,394; eurvey by United States Ex
ploring Expedition, 394, 395; examinations of the en
trance by United States Coast Survey, 39.5-397; changes 
observed, 389-392; conclusion in regard to channels. 397, 
398; conIIBCtion with Puget's Sound practicable, 439. 

CblWI palJllage, W. T., 448, 
Commencement hay, W. T., 449. 
Cbmmerce, bow affected by hydrographic development, 24, 25. 
CampenwtUms, 26. 
Computing dwwon, it.;i relation to field-work, 5; remarks, 118, 

11>5, 106; summary of occupation, 158, 159. 
Oontra CWta 1tef, (San Francisco bay, Clt.l.,) depth o:n, 155. 
Oaoper, W. W. Details of Superintendent's.office, 120. 
CqpaJu rWer, W. T., 407, 408. 
Coquilk river, O. T., 378. 
OardQV(J bay' w. 'I'. ' 4 27. 
Oar/& •hoal, (off Sa.n Diego, Cal.,) 312. 
Corwin, (surveying steamer.) Section I, 49; S.Ction VI, 87. 
08"6 Blan.du bag, La. Triangula.ti.-On, 104; changes obllerved, 

105. 
Oc>-tidal linel! of an enclosed sea, derived from ihc equilibrium 

theory, 210-213. 
!Kam, Capt. T. J., U. S. T<!P· &giMer•, 4L 
Crawford, (surveying schooner.) Section V, ,8. 
Ortl!Cl!'lit OiJ.y bay, OaJ, •• 870, 871. 



 

ALPHABETICAL INDEX. XIII 

Ory&Wl, river, Fla. Coast triangulation extended southward, 
90; topography, 93, 94. 

Currenu. New York bay, 36-38, 197-203; ob>iervations at 
Hell Gate and Throg's Neck, 58, 204-207; ocean dynam
ics, 213-216; force of drift, 408. 

Ourritutk round, N. C. Triangulation, 64; topography, 65. 

Ourti•, Pre.<iden1, 27. 

Outur, c. s ' 5!l. 
(}uyler, lieut. ComrJ. R. M., U.S. N. Hydrography outside of 

Golden Gate and off San Francisco whan·es, 113, 114; of 
Semi-ah-moo bay, W. 'I'., 117; givespositionsofWhiting's 
Rock and Contra Costa reef, 155; recommends buoys for 

Ran Francisco bay, 41, 463; notice of services, 27. 
C'uyler'• harbor, (San Miguel islunrl, On.I.,) 319. 

D. 

Damariscotta river, Me. Triangulation, 46. 
Dana, (surveying schooner.) Section VI, 85, 86. 
DarikworOi, J. Occupation in engraving division, 164. 
Darcy Wand, W. T., 427. 
Davidson, Assi.Wnt Gwrge. Charge of triangulation nc!rth of 

San Frandsco, Cal., lll; Diiectory for Pacific coast of the 
United States, 27, 28, 297-459. 

Dean, As.Ul.am G. W. Primary triangulation of Section I, 
44; magnetic 01"1errn.tions at Humpback mountain, Me., 

45; telegraphic longitude, Albany and New York dty, 
53, 54; Mobile and New Orleans, 98, 99. 

Decept,i.on PQSll, (Rosario strait, w. T. ,) 431. 
Deep-sea aoundi119• between Tortuga.a and Missiasippi delta, 

88, 106; laws of descent of weig·ht aud line, 228-246; 
analysis of specimens of bottom, 248-2.50. 

Deni& Reck, (Rosario strait, W. T.,} 432. 
DennU., Sub-A .. Want W. H Topography of Cape Cod bay, 

MRBS, 48; of Ossabaw sound, Ga., 76. 
Destruction iBI.and, W: T., 416. 
Devdapment&, {hydrographic,) their bearing on commerce and 

navigation, 24,25; sp<1cial localities l..st examined, 26,27; 
general list, 142-148. 

DiagramJJ. List accompanying report, 12. 

D~ Plains, Fla. Triangulation of vicinity, 82; topography, 
84, 224. 

Diredian8 for field and office work, how authoriv.ed, 5. 
Directnry for the western coast of the United States-genera.I 

plan, 27, 28; details, 297-459. 
Discoveria. Cases last reported, 26, 27; generallist, 142-148. 
~ Warul, western roast of British .America, 426. 

Dist1"ibution of annual report, (copies,) 5, 177-181; of maps 
and charts, 119, 177-181. 

Dog Iala.nd eha.n.nel, (St. George's sound, Fla.) See Duer 
channel. 

Dorr, Sub-Aui&tant F. W. Topography of Newark bay and 
Arthur Kill, 56 ; of Florida keys, 86, 226, 227 ; of Sa.n 
Carlos bay and approocbes to Charlotte harbor, Fla , 86, 

87' 227, 228. 
Dowms, John. Occup!l.tion in tidal division, 159. 
Dragcn RcCla, Cal., 372. 

Drake' a bay, Cal., 354, 3•>5. 
Drawi•g dwiaWn. Its relation to field-work, 5 ; summa.ry of 

occupation, 118, 119; details of occupation, 160, 161; lists 
of drawings completed or in progress during year, 162, 163. 

Dudley ObseJ"vatory, (.A.lba.ny, N. Y.) Occupied for longitude 
and magnetic elements, 54. 

Duer, Lieut. Com9. J. K., U. S. N. Hydrography of St. 
George's sound, Fla., 06, 07; deve1opmcnt of new ch&n
nels a.nJ dl!oa.ls, 152-15'1; recorumcnds aids for nri.viga
tion, 41, 462, 4()3; soundings at Brazos river entrance, 
Tex., 109. 

Duer channel (St. George's sound, Fla.) Its discovery and 
development, 96, 152, lli3. 

Duntze RfJdc, W. T., 413. 
Du Val, Sub-Assistant H. S. Services in Section V, 70. 
Duval, C. W. Services in Section VI, 8'1. 
DuwamiM bay, W. T, 44.5. 
Duxbury reef, Cal., 354. 

E. 

Eagle harbor, W. T. , 44 7 . 

East rive-r, N. Y. Currer.ti< investigated, 58. 
FA!gecombe gt.Ul7'1"ia, Me. Topography, 4 7. 
Edwards, Sub-As.istant W. S. Topography of Charleston 

harbor, S. C., 73. 
Ed river, Cal,., 364. 
Elbaw, (Florida reef.) Beacon recommended, 41, 461, 462. 
El C\Jzo, Cul., 309. 
E/,ectratype division. Summary of occupation, 119; remarks 

on progress, 156 ; details, 17 4-17 6. 
Elk river, 0. T., 376. 
EUiot, Litttt. G. H, U. S. E11!Jintt'l's. Charge of tidal observa-

tions in Sections X, XI, 115, 118. 
Elli•, 0. B. Services in Section X, 111. 
E"!lineers, (steam,) 12. 
En!JTavi119 divilion. Summary of ()()(Jupation, 119; remarks 

on progress, 5, 156 ; details of occupation, 164, 165; lists 
of maps and sketches engraved, 166-174 

Entlwffer, J. Occupation in engmving division, 164. 
Euambia bay, Fla. Triangulation, 93; topography, 95. 
E.opWJ crllk, (Hunson river, N. Y.) Topography, 55; hydyog-

mphy, 57. 
&piritu &.nta bay, JU. Reconnaissance, 107. 
.&guimauU harbor, W. 'I'., 425. 
Buo bay, Chl , 322. 
Bstimaus for fiscal year 1859-'60 in detail, 12-17; time re

quired to complete 110.rvey, 2. 
Eurtka, Oal., 365. 
Evans, Lieut. A. W:, U. S • .A. Triangulation of Ossabaw a.nd 

St. Catharine's sounds, Ga., 71 ; notice of services, 41, 47. 
Evam, R. E'. Services in Section I, 45 ; occupation in tidal 

division, 160. 
Ewing lim-1-, 0. T., 376. 
F.apmtiuW"~. Total in field and office, 19; increase compared 

with progret>S, 22, 23. 

F. 
Fairfax, Armtant W. M. 0. Occupation in drawing division, 

mo. 
.Fairfax, F. 0<'cupa.tion in drawing division, 161. 
Fairfeid, Auiltant G. A. Triangulation of Toma.las l>ay, Cal., 

111 ; of Petaluma crt!ek, San Pablo bay, Ca.I., 112. 

Fal& bay, (San Diego bay, Cal.,) 203. 

Pal&~, W. T., 419. 
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Fara/Jonu, a.I., 356, :J57. 
Fa'Tky, A..mtant John. Triangulation of Potomac ri ,·er, Ya. , 60. 
Fmmtkr<Yy (otie, W. T, 448. 
Fawnlkr<Y!J' • Rock, Ca/,., 363. 
Fauntleruy, (surveying brig.) Section XI, 115, 117. 
Fmdall, Sub-Assistant C. Topography of F.sopus and Rondout 

CTeeks, Hudson river, 55; of Brunswick harbor, Ga., 77; 
of_ Sapelo sound, Ga., 76 ; occupation in tidal divi~ion, 160. 

Ferguson, Sul>·A88wtant Cha.l. Topog:raphy of Chincoteague 
island, Va., 60, 61; of Ossal>aw sound, Ga., 76. 

Fern cove, W. '!'., 44,8. 
Fit/4 progr=, how described in repo1t, 1 ; general summary, 

:J-6 ; rate determined by appropriations, 5 ; total cost, 19. 
Fin Rocle, 0. T., 377. 
Finney, Sul>-A~mtant N. P. Topography of Crystal bay, 93, 94. 
Puking bay, Md Hydrography, 62. 
Flattery Ill!da, w. 'l'., 411. 
Flnrida keys. Topography, 85, 86, 225-227 ; hydrography, 87. 
Fog-bell, recommended for Halfway Rock, Casco hay, 41:l, 460. 
Folly island, S. C. Topography, 74. 
Farba, Capt. R. B , 27, 149. 
Fwt!ign •llTfJe!js, review and <"omparison of progtess and cost, 

19, 251-267. 
Fr>rt Point, (entrance of San Francisco bay, Cal.,) 331. 
Fool,weat.her Uuff, W. T. , 444. 
Franklin, (surveyfog schooner.) Section VII, 92. 
Fraser's river, (W. coast of British America,) 436. 
Fre$}iwa(er bay, W. T, 419. 
F'uea ltrait, W. T., 414-418. 

G. 

Gallaiin, (surveying schooner) Section II, 58. 
Gardner, »'- H Services in Section II, 58. 
General Land Office. Remarks on survey of Florid& keys, 28 ; 

details of survey, 86; report to Commissioner, 225-227. 

G=g•tvwn harbor, S. 0. Tria.11gulation, 70; topography, 72. 
Gtmle., .AosWant F. H. Triangulation, astronomical, and 

magnetic observations at Pensacola, 92, 93 ; topography of 
Pensacola and F;;caniLia bays, Fla., 95 ; triangulation and 
a~tronomical oLservations at Mississippi delta, 100-104 ; 
triangulati()n of Cote Blache hay, La., 104, 105. 

Gerdes, (~nrveying schooner.) Section VIII, 103. 
Gig harbor, W: T., 449. 
Gil.hert, AssiAIOT1t S . .A. Reconnaissance in Espiritu Santo, 

San Antonio, and Aransas bays, Tex., 107, 108. 
G~t, Sub-Assistant W. S. Topography of Kennebec river, 

Me., 47; of Lake Borgn" and shores of Lake Pontchar
train, La , 105. 

Gilliss, Jaffle/J. t'ervices in Section II, 56; in Section VI, 86. 
G. M. Bacht, (surveying schooner.) Section VIII, 105. 
Go/.du1 Gau, Cul. Hyclrography of approaches, ll4; descrip· 

tion and character of shores, 329, 333. 
Goodf•Uuw, Sui·A&Uiant Edward. Telegraphic determination 

of long\tnde at Allmny and New York, 53, 54; at Mobile 
and Ne: Orleans, 98, 99 ; duplication of records, 45. 

Goul.d, Dr. B. A., jr. Charge of telegraphic longitudes, 33; 
determination of longitud" at Albany, 63, 54. 

Grakzm, (surveying schooner.) Section V, 72. 
G-ray, .Alfrtd G., 462. 

Gray' a bay, (near Columbia. river entrance,) 400. 
Gt-av'• harbor, w. T.' 406, 407. 

Greenwell, AMiatant W. E. Tdangulation of Santa Barbara 
channel and islands, Cal., 110, 111. 

GvJ,f ooa& of the United States, proportion surveyed, 18. 
Gulf 'If Gwrpia, W: T. Triangulation, 115; topography, 116; 

hydrography, 117; general description, 435. 
Gulf ef Mtxieo. Soundings between Tortugas and ::Mississippi 

delta, 106. 
Gulf Stream. Observations between Cap.J Hatteras and Cape 

Fear, 67 ; counter current noticed, 89 ; Section from Tqr
tugas to Havana, 88; anomalies of current, 38, 217-222. 

Guthrie, (sU?veying schooner,) Section III, 60. 

H. 

Halfway Rock, (Casco bay, Me .. ) light and fog-bell recom
mended, 40, 460. 

Halter, R. E. Services in Section VIII, 100, 102. 
Har1Umi, Asmtant A . .M. Topography of Cape Cod bay, 48 ; 

of Ossabaw sound, Ga., 75, 222-224. 
Ha:rrn, Sub-Awtant SUphm. Triangulation of Penobscot 

bay, 46 ; vicinity of New Orleans, 100. 
Harvard Ob&erVatory, 189. 
Hassler, Awtant J. J. S. Triangulation south of Cape Henry, 

Va., 64; obituary, 42. 
H=ler, F. R. Topography of Back bay, 65. 
Hauler, (surveying schooner.) Section I, 47; Section V, 71. 
Hath"1'o', Pa. Secular change of magnetic declination, 

192-195. 
Haven'• anchorO!Je, OaL., 360. 
Hecda' • Bank, 382. 
Hein, Samuel, disbursing agent, 120. 
Hell Gau, character of eurrenta, ~04. 
Hendrick.s; T. A., Commissioner Geneml Land Office, 225. 
Henry, Prof. Jo~h, 39. 
Hering, M O. tiervices in Section VII, 91. 
Henon, W. R. 11dal observations at Charleston, S. C., 80. 
Hetzel, (surveying steamer.) Section III, 62, 63; Section IV, 

66. 
Hilgard, Anidant J. E. Charge of preparing records and 

results, 39, 120. 
Hill, Lieut. A. P., U. S. A. Assistant in Coast Survey Office, 

118, 155. 
Hinriehs, 0. Services in Section V, 70, 72. 
Homasa0&a river, Fla. Triangulation of vicinity,!10. 
Hoor/'8 canal, W. T., 4.39, 444, 451, 452. 
Hooe, B. Occupation in drawing division, 161. 
H()(J'1t!r, J. T. Occupation in C(}mputlng division, H.9. 
Bomttr, Oluwle&. Services in Section IX, lOB. 
Bowell Chbb, (t!llrveying schooner.) Section VU, 95. 
Hudon river. rio.ngul8.tion, 55; hydrogmphy, 57. 
Huger, Lind. Oomg. 'I'. B., U. S. N. Hydrograpby of Cape 

Fear entra.ncea for commission, 77, 150; resurvey of Maf
fitt's channel, 78, 152; oil·l!hore soundings, coast of South 
Carolina and Georgia, 78, 79 ; assigned to Section VIII, 
106. 

Huger, Sub-Aamtant Bm}amin, }r. Triangulation of Booth· 
bay harbor and Damariscotta river, :Me., 46 ; of Florida 
coast, below St. John's river, 82. 

HumboMt bay, au., 36!, 365. 
Hu.,.OOUlt, (survel' ing schooner.) Section X, 111. 
Humpback '1W1111iain, .Me., occupied for primary tria.ngnlatlon, 

44. 
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Hunt,, I.Am/,, E. B., U.S. EnqiND8. Index of scientific sub
jects, 39 ; apparatus for sounding and levelling, 39, 40, 
247, 2<l8; remarks on ocean dynamics, 38, 213-216; on 
anomalies of the Gulf Stream current, 217-222. 

Hyrlro[JTa:phy. Sites of work, 121-13() ; ROunding of Sheepscot 
river, Me.,48,49; Kennebec river, Me., 49; Casco bay, 
49; between Cape Porpoise, Me., and Portsmauth harbor, 
N. H., 50, 148; re-examination of Lynn harbor, Mass, 
51 ; off shore from Cape Ann, 51; supplemer..tary work 
in Boston harbor, 52, 149 ; vicinity of Luddington Rocks, 
near New Haven light-hon•e, 58, 149 ; Rondout and Eso
pus creeks, Hudson river, 57; Nanticoke river, Fishing 
bay, Wicomico river, Monie bay, and Manokin river, 62, 
63; Pamplico sonnd, N. C., 66; approaches of Bogue sound, 
N. C., 66, 67; Cape Fear entrances, 77, 150; Maffitt's chan
nel, 78, 152 ; off coast of South Carolina and Georgia, 78, 
79; &pelo sound, Ga., 79 ; Florida reef, 87 ; Gulf Stream, 
88, 89; St. George's sound, Fla., 96, 97, 152-154 ; Gulf of 
Mexico, 106 ; Lake Borgne, 105 ; Atchafalaya bay, La., 
106; Brazos river entrance, Tex., 109; off wharves of 
San Francisco, Cal., and outside of Golden Ga-00, 113, 114. 

I. 

IarrleUa, Sub-AMiBtant 0. T. Topography of Florida keys, 86, 
225, 226 ; of St. George's sound, 94. 

Iu linu of certain New England harbors, 40. 
lllinoU river, O. T., 373. 
Inda of scientific references, 39. 
India rubber, contraction under pressure, 40. 
Informati.on furnished on special calls, 28, 134, 135. 
Imt.rumems for sounding and levelling, 40, 247, 248. 
Imtrument •hop, summary of work, 12!l, 157. 
Iridium, as coating for engraved plates, 39. 

J. 
Johnwn, Sub-Anistant W: N.. Topography 

and Santa. Cruz ialand, Cal., 113. 
of Point Duma 

JOMfPh Hmry, (surveying schooner,) 
J. Y. MIUOtl, (surveying schooner.) 

Section VII, 91. 
Section ill, 60. 

K. 
Kdp in Canal de Haro, W. T , 430. 
Kendall, John, 98. 
KendaJJ,, Pref. E. 0., 32. 

Kenn.6Jec rim-, Me. Topography, 47 ; hydrogra.phy, 49. 
Kerr, DaDid. Services in Section X, 112. 
KiUamuck river, O. T., 385. 
Kinchtl«, Ju.liua. Services in Section I, 46 ; in Section VIII, 

98. 

King, John, 100. 
King, Refua, fr. Services in Section VI, 82. 
King, V. E. Distribution of maps and charts, 119, 176. 
Klamath river, CbZ., 370. 
Knight, John. Occupation in engraving division, 164. 
Kundnp, J. <J. Occupation in engraving division, 164. 
K003 bay, 0. 'I'., 379. 

L. 

Lake Pontchartrain, La. Triangulation, 100 ; topography of 
southern shores, 105. 

Lake Washington, W. 1'., 446. 
La"!Jran, W. Occupation in engraving division, 165. 
Lai,iiwk determined at Humpback mountain, Mc., 44, 45 ; 

Rutherford Observatory, New York city, 54; Pensacola., 
Fla., 92; Mresii;sippi delta, 100, 101 ; New Orleans, 99; 
list of points on Western Coast, <l56-458; probable error in 
observing with zenith telescope by Talcott's method, 35, 
184-186. 

Lavaca bay, Tex. Topography, 108. 
Law80n, Sub-Amstant James S. Triangulation and topography 

in Gulf of Georgia, W. T., 115, 116 ; early services, 27. 
lihrary, (0. S.,) 120, 166. 
lighl.-houaes, ~c. Light and fog-bell recommended for Half

way Rock, Caeco bny, 40, 460; buoy for rock off Ports
mouth, N. H., HS; for sand spit near Sunken ledge, Bos
ton harbor, 149; for Luddington Rocks, near New Haven, 
149 ; light and buoys for St. George's sound, Fla., 41, 153, 
154 ; buoys for San Francisco bay, Cal , 463 ; light-house 
at Red Bluff, W. T., 459 . 

.Li,ndenlwM, A. Occupation in drawing division, 160. 

.Li,nton, S. B. Occupation in drawing division, 161. 
Locke, Dr. J., 32. 
Longfellow, Awtant A. W. Topography of Portland harbor, 

Me., 48 ; of Sapelo sound and river, Ga.., 76; of Bruns
wick harbor and Turtle river, Ga., 16, 77. 

Longitude determined by telegraph at Albany, N. Y, 53,54; 
at New Orleans, 98, 99 ; observations for longitude pur
poses at Harvard and Cincinnati Observatories, 189, 190 ; 
directed by law, 31 ; remarks on methods employed, 
32-34, ; by moon culminations, 186-189 ; arrangements 
for transatlantic determination, 43 ; list of points on 
Western Coast,456-458. 

Loomi,s, Prof. Elim, 32. 

Los Angeles, Oal., 305. 
Los O<>ronadoll, (off San Diego, Cal.,) 299. 
.LuddingW.. R.ocra, (near New Ha.veu light·holll!e,) position de

termined, 57, 58, 149. 
.Lummi WAnd, W. T. , 433. 
Lynn "41bor, Ma&., 61.. 

M. 

.MtlOOwkiy, J. G. Servicee in Section 1, 41. 

.MacRae, Lieut,, Archibald, U.S. N. Services on Western Cuast, 
27. 

.Mad river, Cbl., 368. 
Maedel, A. Occupation in engraving division, 164. 
Jl,.,.,,Jel,, E. A. O<:cupation in engraving division, 164. 
.Muffill, Lieut. J. N., U.S. Jr. Notice of servi-0es, 42, 78; charge 

of hydrogmphic division, UO. 
XaffiU'• dumml,, S. C. Resurvey, 78; present condition com

pared with 1857, 152. 

Mll!J'lll1.imi. Determination of elements at Humpback mount· 
a.in, Me., 45 ; at Albany, 53, 54 ; at Pensacola, 93; at New 

Orleans, 99 ; elements at 28 stations, (list,) 36, 19 l, 192; 
discussion of secular change at Hatboro', Penn., 35, 36, 
192-195; at Washington,D- C., 35, 36, 19!>-197. 

Lake Borgne, La. 
nel8sance, 105. 

Topography, 105 ; hydrographic recon- . Main, Jama. Occupation in computing division, 168, 169. 

.Manokin river, Jfd. Hydrogm.phy, 63. 
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Map•. List accompanying report, 11, 12; number drawn or in 
progress during year, 162, 163; engraved or in progress, 
l>, 166, 167; total number engrn.ved, 168-174 ; plates 
electrotyped during year, 17 5, 17 6 ; impressions distrib
uW<l, 177-180; copies printed, 18Z-184; project limits for 
new maps, 29-31; remarks on shrinkage of paper, 40. 

.Ma-r~ island, Cal. Tid€S observed at navy yard, 115. 
Marim dWt&tus, !;earing of hydrogrnphic developmenl, 25, 

267-270. 
Marraw6'one Point, lf'. T., 443. 
Martin, W. T. Occupation in drawing division, 161. 
.MaMey kad, 19. 
Mathiot, George. Charge of electrotype division, 119 ; de

tails of occupation, 174-176 ; experiments in phot-Og
raphy, 39. 

.Malia islant1', W. T, 433. 
Maye, G. U. Services in Section Ill, 62. 
.MeArthur, Lima. JV. I' , V. 8. lY. Hervices on Western Co11.Bt, 

27. 
MoCU!Uan, IJr., [f. S. A., 9L 
Mr:Clery, Auiatant Ill. J. Occupation in drawing division, 160. 
McCorkle, Sub-Assistam S. G. 'fiiangulation <>f St. George's 

sound, Fla., 91. 
McOvy, G. Occupation in drawing division, 164. 
McDonnell, 'l'/wma.o. Services in Section I, 44 ; in Se<:tion II, 

54 .• 
M,dutn, Suh-Asmtant. Joltn. Topography <>f Topsail sound 

and coast of North Carolina. to Cape Fear, 65; of Florida 
coast, below St. John's river, 84, 224. 

Meigg.m!Je, Cat., 362. 
M111Wrial.s of underwriteN, {list,) 20. 
Mendocino bay, Gal., 361. 

1£111'~, (surveying schooner.) Section I, 48; Section V, 76. 
Meridian line traced at New Orleans, 99, HIO. 
11('1fflrolclfly. Observations at Humpback m<>untain, Me., 45 ; 

at Rutherford Observatory, New Y<>rk, 54; of northern 
pa.rt of Admiralty inlet, W. T., 454, 455. 

MeLzeroth, G. B. Occupation in engmving division, 164. 
"llilR &cla, entrance of San Francisco bay, Cal., 331. 
Mi,&uippi <kl.la. Latitude and azimuth observ.,d, 1001 101. 
Mitchell, AuiBtant H. Tides and currents of New Yark bay and 

Ea.st river, 37, 38, 38, 204-2()7. 
MW::MU, A. C. Services in Section II, 59. 
Mitchel,, Pref. O. M. Observations for Coast Survey longi-

tudes, 32, 190. 

MQ/>il,e, Ala. Longitude determined by telegraph, 98, 99. 
1!1obJa.clc bay, Va. Topography, 61, 62. 
Mooic bay, Md. Rydrogra.phy, 63. 
Montfrey bay, OtSl., 325. 

Moon culminaticn• observed at Harvard and Cincinnati 34 189 
190 ; applied to computa.tion of longitude, 186-1~9. ' ' 

M0-0ie, Liem. Oomg. I. H., U.S. N. Hydrograpby of Sbeepscot 
and Kennebec river~, 48, 49 ; of Hudson river, 57 ; of 
Sapelo sound and river, '19. 

Morris' Wand, S. 0. Topography, 7 4'. 
Mo.man, A. T. Servicel! in Section I,4l; in" Section II, 54; 

in Section VIII, 98 1 lQ<), 

Jl'YIJnt Balttr, W. T., height, 116. 
Mount Buch<Jn, azl., 322. 

Mount Olympw, W. T., height l\Ud po11ition,469. 
Moom Palermo, au., 355. 

Murray, Lieut. Oomg . ..4.lezand.r, V. S. N. Hydrography fmm 
Cape Porpoise, Me., to Portsmouth entrance, N. H., 50, 
148 ; re-examination <>f Lynn harbor, Mass., 51 ; off-shore 
soundings from Cape Ann, 51; hydrogra.phy of Hudson 
river, 57 ; in-shore soundings, coast of North Carolina, 
below Cape Lookout, 66, 67. 

MWJe, Oomr. W. T., U. S. N. Hydrography of Nanticoke 
river e.nd Fishing ba.y, 62; of Wicomico river, M<>nic 
bay, and M.anokin river, Md., G3; of Pa.mplico BOUfld, 
N.C., 66 . 

.Mutiny bay, W. 'l., 443. 

.Myers, Iktd. W., U. 8. A., 41. 

N. 
Nanaimo bay, west coast of British· .America, 437 • 
Nantie-0/a; river, Md. Hydrograpby, 62. 
Napa creJ!k, O,l. Triangulation and topography, 112 . 

Narrows, W. P., 449. 
Naval ertf!i:nters, 4 2. 

Navigatiori, how related to hydrographic development, 24, 
25. 

Navy ctficera, remarks on detachments, 41, 42 ; number on C. 
!:l. duty, 132, 133. 

Nawuggah river, 0. T., 38!. 
Neche.me river, O. T., 383. 
Nel-ahbay, W. T, 416, 417. 
Nekas rivll1', 0. T.. 383. 
Nes, F. F. Servic-es in Section VII, 95. 
NestUtJgah river, 0. T., 383. 

Newark bay, N J. Topography, 56. 
New .Dungen.esa bay, W. T., 420. 
New Orl.eans, La., determination of longitude by telegraph, 

98, 99. 
New York, (city,) astronomical obseI'Vl!.ti<>Illl at Rutherford Ob

servatory, 53. 
New York ha.-hor. Topography of East Tiver and Kills, 55, 

56; character of tidal currents, 58, 197-203, Z06, 207. 
Ni.3qually, W. T., 451. 
North BentJh, (San Fra.neisco bay, Cal.,) 334. 

Nori.Ii Pomt, (San Francisoo bay, Cal.,) 334, 
Norlli. Samee river, 8. a. 'l'l:io.ngulation, 70. 
NuUy, Eugene. Oeeupa.tion in computing division, 158. 

o. 
O~. Assistant J.J. S. I!e,ggJer,42; J011eph Whyte, 4'2. 
OceuUati.om (Pkiadts) ob.served for longitude, 84. 
Otfict, (Cbtm Surwy,) relative to fteld-work, 5; IJUJnmary of 

occupation, 118-120; details, 155-184. 
Oge«:hoo river, Ga. Topography, 75. 
OgUvie, W. Occupation in engraving divlsi.on, 165. 
Old Point 0-f<JTt, Va. Tidal observations, SS. 

OUmanm, Sub-~ J. G. Magnetic observations at Pen
sa.cola, Fla., 93; latitude and azimuth at Mississippi dell&, 
100; triangulation of COte Blanche bay, Le.., 104. 

Olympia, w. T., 451. 
Orford reef, O. T., 377. 

Organization, (0. S.,) temporary in character, 6, 26. 
OUllbaw l!Olmd, Ga. Triangulation, 71; topography, 75, 

222-224. 
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P. 

Pacific coast, list of localities surveyed, 136-138. 

Pajaro river, Cal., 326. 

Palmer, C-0pt. W. R., U.S. Top. Enginttrs, iu charge of C. S. 
Office, 118; annual report, 155 157. 

Pamplioo .ound, N. C. Hydrography, 6/:. 

Paper, (map,) contraction in drying, 40. 

Parties, (C. S.) Localities of work done during surveying 
year, 121-130. 

Pa,trid,gtJ Point, W. T. Eligibility Uti a light-house site, 4-0, 459. 
Patu:ttni river, lild. Triangulation. 59, 60. 

Pearce, Edward, Jr. Astronomical computations, 3-!o. 

I'tirce, Pref. BrmJamin. Computations for longitude, 32, 3~ ; 
method of af>plying moon culmination•, 186-189 ; co-tidal 
lines of an enclosed· sea, 210-213. 

Peirce, (surveying schooner.) Section I, 48; Section V, 76. 
Penoh&:ot bay, Mil. Triangulation of entrance, 46. 

Pensaco!,a ba~;. Ff,a.. 'l'riangulation and astronomical observa
tions, 92, 93; topography, 95. 

PerMJnal equation in use of zenith telescope for Jatitu<le, {dis-
cussion,"l 35, 184-18S. 

Petaluma ereek, Cal. Triangulation, 112. 

Pder&11, A. Occupation in engraving division, 165. 
Pe.rel,, (surveying schooner.) Section V, 70. 
PN.l.lips, W. Occupa~ion in engraving division, 164. 
Photography, as applied to map chart reductions, 39. 
Piedras BlancaJJ, (White Rocks,) Cal., 32.3. 
Pillar Point, W. T., 418. 
Pkl.ades occul1atwm, observed at Cambridge, MW!s, 189. 
Point Adam3, 0. T., 387. 
Poirli Ano Nuevo, OaJ,., 325, 328. 
Paim Arena, Cal., 360. 

Point Argutlw, OU., 320. 
Point Boneta, Oa.l., 329. 

Point Brown, W. T., 40S. 

Poim Oa"'1.llo8, (Sa.n Fre.u.cisco bi.y, Ca.l.,) 336. 
Poim OonceptW.., o..t.., 367, 308,320. 
Poim llmversion, Oil., 3&5. 
Poin.t Oypreu, OU., 323. 
Poim Deji.anct, W. T., 449. 
Poird Duma, (Ja],. Topography, 113, 305. 
Pamt EUW/t, W. T., 445. 
PmnJ. Ellis, (near Columbia river entrance,) 399. 
Poirn Geor9e, (near Columbia river entrance,) 399. 
I'oim G<Yrda, Oil., 323, 363. 
Point GllntJilk, W. T., 408. 

Point Hamon, W. T., 406. 
Point Laun-mce, W. T, 433. 
Point~. CW., 331. 
Feint Loma, <Jal., 300. 
Point Lo! E.teroo, Oal., 322. 
Point New, W. T., 406. 
Point Partridge, W. T., Ho. 
P'1int Perlernale3, Oal., 320. 
Point Pino., O:d., 324. 
Point Pully, W. T., 448. 
Point. l'wrisaima, CTil., 320. 
Point /Uyet1, <Jal., 355, 3f>6. 
Point Iiobe:Fu, W: T., 435, 436. 

Q 3 

Point Sal, Cal., 320. 
Point San Jmi, (entra.nce to San Francisco bay, Cal., 1 3:J3. 
Poim San LuU;, Cal., 321. 
Puint San Pedro, Cul , 329. 

Point Sa'Hia Oruz, Cal., 325. 
Poim &ueelito, (San Francisco bay, Cal.,) 336, 

Point St. Gror9e, Cal., 372. 
Point Sur, Cal., 323. 
Point Toma/es, Cal., 358. 

Point Wilson, lf'. T, 423. 
Port Angeles, W. T.,419. 
Port D;.covery, lV. T., 422. 
Port Garnlde, JV. T., 452. 

Port Ludlmo, TV. T, 452. 
Port Madison, W. T:, 445. 
Part Orchard, W. T .• 445. 

Port Or:ford, 0. T, 374. 

Part Townshend, lV. T., 440. 

l'orte~licld, G. A. 8ervices in drawing division, 118, 16ll. 
Forti.and harbor, ,lfe. Topography, 41, 48. 
Portsmouth harbor, Ji'. IL Hydrography of approachef, and 

LleYelopment uf a dangeruus rock, 50, lf8. 
I'domac river, Va. Triaugulatiun, fJO. 

Pourtal&<, Assistant L. F., in chargP of tidf<l dh-ision I 18, 159, 

160 ; report on tidal observations, 208, 209 ; analysis of 
deep-sea specimens, 248-250. 

Presidw, (uear San Francisco, Cal.,) 336. 
Preoidio ,1wa,z, (San Francisco bay, Ca.l.,) 335. 
Printing of C. S. mops and charts, 119. 
Prisoner'• harbor,(Santa Cruz island, Cal.,) 317. 

Probabk error in d.eterminmg latitude by zenitli telescope, 
35, 184-186. 

Pro,qreM, proportion of each section completed, 2 ; how di· 
rected, 5; summary, 3-11; comparison with increa..<ed 
expenditures, 21-23, Zia-273; effect of contracted scale, 
43. 

Pro_ject:s for maps and charts, 29-31. 
I'rottdion island, lV. T., 422. 
I'ugd,'• Sound, W~ T., 449, 450; connection practicable wilJt 

Columbia. river,439. 

Q. 
Qtu5 m Ult rfrer, JV. T, 409. 

R. 
Raee island., W. coast of British .Amedca, 425. 
Ravenswood, Cal,. Tides observed, 115. 
Reconnaisaarw:e between Matagorda a.nd Corpus Christi, Tex.,. 

107, 108. 

Rec<ml• ana rewl.U. Objects of publication, 21 ; progre"", 3&, 
39. 

Red Bluff, (Humboldt bay, Cal.,) 365. 

Red Bluff, (.Admiralty inlet, W. T.,) reoommended 118 a. light-
hous~ site, 118, 41>9; general description, 442. 

Redding'• Rock, Chl., 369. 
Reid, J= D., 54. 

&µnU, (C. S. annual,) 5, 20, 21, 181; special report, 17-2~. 
Ra!nrat.Wn Point, W. T., 447. 

llichmtmJ, Va. Topography, 62. 



 

XVIll ALPHABETICAL INDEX. 

Ricketts, J. J. Occupation in dmwinp; division, 160. 

Riyolet•, La. Topography, 105. 

Roek Duncan, ll'. T., 413. 
Roclr.v.:dl

1 
l: 8t:rvict'l3 in H~ction II, [)5 ; Section V, 7 4. 

RoelauU, John, 27. 
Rodgers, Lieut. Cfomg. C.R. P., U.S. N. Notice of servicee, 42, 

43, 51, 6ti. 
Rodgers, Sub· Assistant A. F. T1iangulation of .Kapa cret!k, Cal, 

112 ; topography of Sfln Francisco city, 113. 
Roe, Liem.F. A., U.S.l\~ Notice of services, 49, 80, 87. 
Rogue's river, O. T, 373. 
RulU, A. Occupation in engraving division, 164. 
Rrmdout creeJc, (Hudson rivcr.j Topography, f>5; hydrog

raphy, 57. 
Rosario strait, lJ'. T., 430-435, 437. 
&y, Lieut. J.P., U.S. A. Triangulation <?f Patuxent river, 

Md., 59, 60 ; as~dsta.nt in office, 118; Charge of miscella
neous diYision, 156, 176-184. 

Rumpf Gottl<ib. Occupation in computing division, 159. 
Russell, A. lV. Clerical duties, 157. 

Rutherdale, J. C. S. printing, 171. 
Ruthe-ford, L • .M., 53. 

Sacramento d.1y, C11l. Ticlal ouseJVl)-lilll1S, 115. 
Sakm harbor. Mass. Positions of buoys examined, 51, 52. 
&linru ri·vw, Cal., 326,327. 
San Antonio bay, Ta. Heconnaissance, 107. 
San Bi=ai·entura, Cal., 305. 
San Carlos bay, Fla. Triangulation, 84 ;#)pograpby, 86, 87. 

Sm Clemente island, Cal., 313, 314. . 

San 1Jif90 bay, Cal. Tides, 115 ; general description, 300. 
smds, Comr. B. Ji'., U. S. N. Rydrography of Gulf Stream, 

Gi, 88 ; in Lake Borgne, 105 ; in Atchafalaya bay, 106 ; 
deep-sea soundings, 105; notice of services, 42, 107. 

Sandy iluok. Character of currents in its vicinity, 31, 197-203. 

Smdy i.tand, (near Columbia river entrance,) 398. 
San .Francisco boy, Cal. Character of approaches, 329 ; of bar, 

332, 333" it; discovery, 353, 354; tides and winds, 115, 
337-:341, 343; marine statistics, 347: character of seasons, 
:>±4, 345 : sailing directions for entering, 341-343 ; aids 
fur nrn:igatiou recommended, 4G3. 

S,m Fr11nciso, ci y, Cal. Topography, 113 ; soundings near 
wlmncs, lU; tonnage, 348-3::i2; agl"icuHural statil<tics, 
3,;2' 3ii3. 

San Juan Capidrrmo, Cal., 303. 
&m Luis Obispo, Cal., 321. 

San Luill Rey, Cal., 303. 

San Aiiyuel "'land, Cal. Triangulation, 111; general descrip
tion, 319. 

San Nicolas iwmd, Cal. Tl'iangulation, 111 ; general descrip-
tion, 315, 316. 

San Pedro bay, Cal., 303, 301. 
San Simeon ba.y, Cal., 322. 

Sama Barl>1.1ra, Cal. 'l'ria.nguhttion of shore of chauncl, 110 ; 
genl~tal description, HOG. 

Santa Barbara island~, Gil., 309-3l5. 
Santa O:ttalina island, Cal., 314, 315. 
Santa Gruz island, Cal. Topography, 113, 3l7,3rn. 
Santa Oruz har/)(lr, Oil., 327. 

Santo Rosa uland, Cal., 318. 
Santi!!! river, S. C'. Triangulation, 7 0. 
Sapelo iase. Length, 71. 
Sapelo sound, Ga Topography, 76 ; hydrogravhy, 79. 
Saxton, Assistant Joseph, 32. 

Saxton. Luid. Rufus, U. S. A. Charge of cnp;raving division, 
119, 164', 165. 

Schoepf, A. Occupation in drawing division, 161. 
Schott, A&istant C. A. Cliarge of computing diYision, 118, 158, 

159 ; discussions of magnetic variation, 192-197. 
Schulz, lJ". P. Occupation in drawing division, 161. 

&ctiom (of survey.) Proportions of work completted, 2; limits, 
2, 3; when commenced, 18; summary of progre!<S for year, 
121-130 ; details of progress in Section I, 6, 7, 43-53 ; in 
Section II, 7, 53-59 ; in Section III, 7, 8, 59-64 ; in Sec
tion IY, 8, 64-67; in Section V, 8, 9, 67-80; in Section 
YI, 9, 80-89; in Section YII, 9, 89-97; in Section VIII, 
9, 10, 97-107; in Section lX, JO, lOi-109; in Section X, 
10, 110-115; in Section XI, 11, 115-llS. 

Seib, Assistant John. Topography of York river, Va., and 
Mobjack bay, 61, 62; of Morris and Folly islands, S. C., 

74; of St. Helena souud,8.C., 74, 75. 
Semiahmoo bay, 'W. T. Eydrogmpby, 117. 
Sengteller, A. Occupation in engraving division, 164. 
Seward, Lieut. A. II., U.S. A. Triangulation of Hudson river, 

65; of Florida reefs and keys to Cape Sable, 83, 
Slia9 Rock, (San Francisco hay, Cal.,) 335. 
Sh'l!J'•Cot river, Me. Topography, 47; hydrography, 48,49. 
SheUer cove, Cal., 3 62. 
Shoals, (in Canal de Haro, 1\'. T.,) 430. 
Shoalil'ater Lay, W. T., 402-405. 
Sierra de Santa Lucia, Cal., 324. 
Simpson, Capt. J. H., D. S. Topographical Engineers. Triangula-

tion across Florida peninsula, 81; notice of ~ervict!s, 41. 
Sipe, B. Occupation in engravinp; division, 165. 

Sir Francis Drake's bay, Cal., 354, 355. 
Sketcha, (C. S.) List accompanying report, 11, 12; drawn oT 

in progresH, 162, 163; engraved or in progress, 166, 167; 
foll list, 168-174; plat.es electrotyped, 175, 176; impres
sions printed, 182-184; copies distributed, 177-180. 

S}ciddaway island, Ga. Top()graphical features, 22.3. 

Smith, Capt. M. L., V. S. Topographieal Engi11Nl's. Triangulation 
across Florida peninsula, 81; charge of Coast Survey 
Office, 118, IM. 

Sm'dh' •island, (Rosario strait, W. T.,) 429. 
Smith's river, Gal., 373. 
Snow, C. B. Ch1•rge of library and archives, 120, 156. 
Sooke inlet, {Vancouver's iHland,) '124. 
Sounding appararu•. Itema.rks, 39 ; description, 247, 248. 
South SantlJIJ river, s. 0. 'Triangulation, 70. 
Special report ('f Sup'1"int.nulent.) LiHt of accompanying papers, 

274. 
Special wrveys, 28. 
StatistiCJ of C. S. field and office work, 28, 29, 139-Hl. 
St. Catharine's i;wnd, Ga. Triangulation, 71. 

S~ilacoom, JV. T., 450. 
St. Gwrge's bay, Gal., 372. 
St. Gtorge' & eound, Fla. Triangu111tion, 91, 92 ; topography, 

!14, 95 ; hydrography and epecial developments, 96, 97, 
152-154, 462, 463. 

St. IIe'lena &tnmd, S. C. Topography, 74, 75, 
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Stiles, R. M. Scrdccs in 8"ction YI, 8 L 
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Strail qf Fuca, W. T, 414-118. 

Strausz, ~1. Oi.:enpa.tion in drawing divi~ion, lGl. 

Strmd1erry bay, lV. 'i'., 4:32. 

Suri2 i.lands, W. T., 4;;4, 
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Ttlegmph HiU, (flan Francisco bay, Cal.,) 334, 3:HJ. 
Ternple, Lieut. Comg. W. G., [,', S. N. Ryrlrngrnphy of entrance 

to C<tsco bay, l\fo, 49, 460 ; examinations of S>tlem harbor, 
Mass., 5L 52; of Sunken Ledge, Boston baTl)or, 52, 149 ; 

of Luddington Rocks, 57, 58, 149, 160; hydrography of 
Florida reef, 87, 4 62 ; counter current noticeu in Gulf 
Shearn. 89. 

Terrill, LieuJ,. W.R., [T. S. A., 41, 84. 

Thompson, A. W. Services in Section I, 44; in Section YII, 
92. 

'l'!wmpson, lV. A. Occupation in engraving division, 165. 
Throg' s Neck, (N. Y harbor.) Character of currents, 206. 

Throop, J. V . • v. Occupation in engraving division, 164. 
Tichenor's Rock, 0. T, 376. 

TidaJ division. 8umm»ry of occt1pation, 118; report on office

work, 15&, 169, 16(1 ; on field-work, 2<18, 209. 

Tidball, LieuJ,. J. 0., lJ. S. A. Charge of drawing division, 
118, lG0, 161. 

7 idts. Positions of ga.uges, 121-130 ; observations at Charles
town navy yard, M"'8s., 52; New York harbor, 36-38, 59, 
197-203; Washington navy yard &nd Old Point Comfort, 
G3; Charleston, S. C., 80; Fort Clirwh, Cape Florida, Inrilan 
key, Key West, Tortug-as, Charlutte harbor, Tampa, and 
Cedar keys, 88 ; Pensacola, 97 ; San Diego, San Fra.ndsco, 
and Astoria, 115; other stations in San Francisco hay, 115; 
Gulf of Georgia, W. T., 115; Tab/ts for the use of naviga
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eo·tidal liues of au eudoscd sea, 210-213. 
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'l!mgue Poirit, (near Columbia river entrance,) 3!>11. 
1'ofm!lraphy. Sites of work, 121-130; shores of Sheepscot 

river, Me., 47 ; Kennebec river, life., 47 ; Pol'tland harbor, 
47,48; between Scitt;ate and Plymouth, Mass .. 48; north

ern shore of Long Island, N. Y. harbor, and Newark bay, 
N. J., 55, 56; Rondout :md Esopus creeks, Hudson rwer, 
55; Chincoteague island, Va., 60, 61; Mobjack bay and 
Yark river; Va., 61, 62; IUchmoud, Va., 62; between 
Cape Remy and Currituck, N. C., 65 ; coast of North 
Carolina above Cape Fear, G5; C1~pe Fear entrances, 72, 
151; coast of North CaroHn:t near Bacon's inlet, IJ9, 70; 

Winyah bay and Georgetown haTbol', b. C., 72 ; Charleston 
harbor, 8. C., 73, 7 4 ; Morris' ieland and Foll~· island. 
S. C., 74: 8t. Hdernt sound. S. C.; 75; OAAal>aw sonrnl. Ga., 

75, 222-22!; t:.apelo nuund aud river, Un...: 7li-; Hrunl"'wick 

harbort Ga., 7G, 77; co~l-St of Flo1·ida below ~t. John's 

rivc-r, 84; Florida key:;, ~;); a.pprt•<V-'lie~ to Chru·Jottc 

harhor, Fla., 86 : Cn·stal \J.1,)-, Fla., !\:3, !li ; St. Geor;c0'" 

Round, Fla., 9f. 95; Pens~culrt and E:-;cau1bia hayf'~ rla .. 

95; between Lake Borgne anrl Lake l'ontchartrnio, Ln , 

105; LaYaC..'l bay, Tex_, lOF:i 109 · reconnalss'luce helow 

lllat»gonla entrance, Tex., 107, 108; Point Duma. Cal. 
113 ; Gulf of Georgia, W. T., 116. 

Topsail sound, }\-. C. Topography, Gi'>. 

Torrey, (sun-eying shooner.) Section YL 83. 
Tre<Lmry Department. Cull for special rcpoTt, 17 ; rcm>trks of 

Secretary in 1831, 18, 19. 
Trenchard, Li-tui. C!omg. S . .D., U. S • • -.-. , 49. 
Triul idands, (west coast ef British America,) 42G. 
1'rianJulAtion. i"ites of work, 121-130; coast of :lfaine east· 

ward of Humpback mountaiu, 43, 4!; Penob>cc.t bay, 4G; 

Boothbay harbor and Damariscott>t river, Me., 46; Rud· 
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N. C.,~9; coast of South C>trolina. 70; Ossab"w and St. 
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W.T., 115. 
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Truelieart, D. Occupation in tidal division, 160. 

Turll,e river, Ga. Topography, 76, 77. 

Twilight, 1wrveying Rchooner.) Section VIII. 100. 
Twitchell, II, 191. 

u. 
[!mpqUllh river, 0. 1'., 379, 380. 
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l'eri.fication. Ba~e sit"s selected, 6!, 65. 
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Vierhuchen, J. Charge of instrument shop, 15i. 
Viti l~h. (Rosario strait, ·w. T. ,) 43B. 
Vixen, (surveying Echooner.} Section VII, 96; Section IX, 
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Wi<88ner, John. Occupation in computing division, 159. 
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56; Winyah bay and Georgetown harbor, 7:!. 

lVhiting, C., 54. 
Whiting's Rock, (San Pablo bay,) 114, 155. 
Whyte, Joseph. Obituary, 42. 
Wicomirorit•er, Md. Hydrography, 63. 
·Williams, L. D. Occupation in dmwing division, 160. 
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Winyah bay, S. C. Triangulation, 70; topography, 72. 
Wiu, AuisUznt G.D. Topography of St. George's sound, Fla .. 

95. 
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Y. 
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ERRATA 
In Coast Survey Report (or 1857. 

Page 111: Line 11), for 1889 read 18 sq. m. 

Page 226: Lines 19 and 29, for Lynn read Lyme. 

Page 272: Line 3i, for 40° 56' 06'".88 read 40° 56' 06".38. 

Pafrn 272: Line 8 from bottom, for 40° 51' 09 11 .44 read 40° 51' 07' .H. 

In Coast Survey Report for 1858. 

Po:1.ge 193: Line 10, for "a,' t read "a 1 " 

Page 193 : Line 10 from bottom, for " a," read " , 

Page 235 : Line 13, strike out " HH!;\f·" 
Page 359: Line 20, for 10''.3 read 20"' .4. 

Page 859: Linc 21, for 29" read 28",8. 

Page 881: Line 13 from bottom, for 45'.3 rellil 4.'i''.3. 

Page 429: Linc 3, for 1230 14 rnad 1230 14', 

P,.ge 442: Line 9, for 2.'>''. 6 road 25".~. 



 

REPORT. 

SUPERINTENDENT'S OFFICE, CHESHIRE, CONN., 

October 28, 1858. 

Sm: In compliance with the law of 1853, and the regulations of the Treasury Department, I 
have the honor to submit my annual report for 1858, showing the work done in the survey of 

the coast, between November 1, 1857, and the same date of the present year. 

As usual the survey has been inp rogress in the field, afloat, or in the office-work, of all the 
maritime States and Territories of the United States in which it is not essentially completed. 
The scale of the work or rate of progress is determined by the amount of appropriations. The 
means for the work now reported upon were derived from eight months of the appropriations 

for 1857-' 58, and four months of those of 1858-' 59. The available means from different 

sources for this latter fiscal year were, as will be shown presently, ninety thousand dollars less 
than for the former. 

Retaining, as convenient, the form given to my recent reports, the three divisions will be

the introduction, the description of operations, and the appendix. 
I. The introduction gives a general account of the progress of the survey, with brief discus

sions of the leading features, the estimated progress for the next fiscal year, and the means 
necessary to secure it. The scale of progress anfi estimate is brought to that of the appropri
ations for the present fiscal year. 

II. The operations are referred to in geographical order, beginning at the northeastern 

boundary on the Atlantic and proceeding southward, and along the coast of the Gulf of Mexico 
to the boundary ; then passing to the Pacific, at the southern boundary, and going northward. 
The coast is divided into Sections, and the work in each is described in one chapter, preceded 
by a short introduction, and giving the statistics, details of work done, remarks by the survey
ing officers1 and the like. In this part of the report the name of each officer of the survey 

appears in connection with the work for which he is responsible, and to the credit of which he 
is entitled. 

Ill. The Appendix contains matter useful to the navigator and commercial man, and to the 

surveyor, with liats and more detailed information on certain points than is given in the body 

of the report. It is Sllbdivided as follows, for convenience of reference : 1. Fidd, qffice, and 
kgdrografJkic details, given in general lists, showing the distribution of the Coast Survey parties; 
the names of army and navy officers, and the dates of their detail for and detachment from 
the work; information communicated from the archives i statistics of field and office-work; 

detached surveys made on the Western Coast ; developments and discoveries in the regUlar 
1e 
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progress of the hydrography ; tidal data, and the reports of the different divisions of the office. 
2. Special operati(")1"W and scientific discussiO'Tl.8 relative to latitudes, longitudes, astronomical and 

geodetic methods, magnetism, tides, and currents ; the mathematical and physical questions 
embraced in the scope of the survey. 3. Local surveys, including reports on the survey of 

special localities, their features, topographical and hydrographic, and their resources. 4. Mis

cellaneous, scientific, and nautical matters, including methods and instruments used in the survey, 

and memoirs relating to it, sailing directions, and the like. 5. Light-house matters. 
A table of contents and an alphabetical index precede the report. 

In section 4 of the Appendix of this year are given two especially interesting papers-one a 

Directory for the Western Coast of the United States, (No. 44,) and the other (No. 40) a notice 

of the progress and cost of foreign surveys. 
The £rst part of the introduction refers to the progress of the survey and estimates ; the last 

to remarks on the operations. 

Gi:OGBAPIDCAL SECTIONS-ESTIMATES OF PROGREl!S AND COMPLETION. 

Having gone very fully into the estimate of completion in my reporl of last year, I refer to 

it to avoid repetition now. The sections on the Atlantic and Gulf coast were in different stages 

from entire completion, viz : Section II ; three-fourths of Section III ; more than half of 

Sections I and IV ; nearly half of Section V ; between one-half and one-third of Section VIII ; 
more than a third of Section IX ; one-fourth of Section VI ; between one-fifth and one-sixth of 

Section VII. The Atlantic coast was estimated as two-thirds done, and the Gulf coast as one
third. At the rate of appropriation it was estimated that the entire Atlantic and Gulf coasts 

might be essentially completed in from ten to twelve years. Where the conclusions were 

uncertain in regard to any particular section, as, for example, in reference to Sections VI and 

VII, the doubt was expressed. These estimates are reviewed from year to year, under the 

light of new results and new circumstances. The rate of progress now reported is nearly the 
same as then, one-third only of the fiscal year, with the diminished appropriation entering into 
the account, given in this report. 

The geographical sections are as follows: 

SECTION I. From Passa:maq_uoddy bay w Point Judith, including the C<>aJit of Maine, New Hamp

shire, MassackUBett8, and Bhode Island. 

SECTION II. From Poin:t Judith w Oape HeffiWpen, induding tire coost of Qonne,cticut, New York, 

New Jersey, Pennsylvania, and part of Delaware. 

SECTION III. From <Jape Henlopen w Oape Henry, including the coast <f part of Delaware, 

Maryland, and part of Virginia. 

SECTION IV. From <Jape Henry w Cape Fear, including part <f tire ooa8t of Virginia and North 
Oarolina. 

SECTION V. From Gape Fear w St. MOl1"g'B ri'Ver, including part of tire OOU8t o/ North Carolina 
and the coast of Sooth Carolina and Goorgia. 

SECTION VI. From St. Mary's river to St. JOBepA'a bay, induding tire eastern a'llll potrl qf Ike 
western coast of Fl,orida, and the Ffurida reefs and keys. 

SECTION VIL From St. Joaeph's bay to Mobik bay, indudi1JVJ part of the ooa.st qf FlmiiJo,, and 
tM ooattt qf .dklhama,. 
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SECTION VIII. From Mobile bay to Vermi'li.on bay, including the coast qf Mississippi, and part qf 

Louisiana. 
SECTroN IX. From Vermilion bay to the southwestern boundary, induding part qf the coast qf 

Louisiana, and the coast qf Texas. 
SEcTroN X. From San Diego to the forty-second, paralld, including the coast qf OaH/ornia. 
SECTION XI. From the forty-second to the forty-ninth parallel,, including the coast qf Oregoo and 

Washington Territories. 

GENERAL STATEMENT OF PROGRESS. 

By a reference to Sketch map No. 40, the following condensed statement of progress will be 

rendered intelligible. The survey was last year reported as more than half done on the 
Atlantic and Gulf coast., and advancing at a rate which would insure its essential completion. 

in from ten to twelve years. A steady persistence in the plan of operations marked out, and 
in the amount of means furnished, is all that is required to bring about this result. If the 
plan should be disorganized, or the means be necessarily reduced, all responsibility on my part 

for the results must, of course, cease. It is not an easy thing to accomplish, and requires all 
the aid and co-operation which the work has been so fortunate in finding in past years. An 
economy of some eighteen per cent. has resulted from the enlargement of the scale of opera

tions, as shown between 1846 and 1855. 

The triangulation of the Atlantic coast is continuous from within forty miles of the north

eastern boundary of the United States to Shallotte inlet, ten miles above the southern boundary 
of North Carolina. A glance at Sketch No. 40, will show what a large portion of the Atlantic 
coast is embraced within these limits. With an interval on the coast of North and South 
Carolina of seventy miles, the triangulation extends unbroken to Sapelo entrance on the coast 

of Georgia. Three seasons more will probably connect the triangulations on the coast of 
Georgia, which were commenced at the variGJus entrances, so as to furnish preliminary charts 
of them without delay. Two parties will work, filling up the interval between the St. :Mary's 
and St. John's rivers, and that between Diego Plains and Cape Florida, one passing southward 
and the other northward. The triangulation of the Florida keys and reef is continuous along 

a line of a hundred and seventy miles from Cape Florida to the Marquesas, and two or three 
seasons more will connect the whole southern part of the main with the keys. The triangulation 
of Charlotte harbor has been commenced. The coast series on the western coast of Florida 
extends from Homosassa river to beyond Cedar Keys; over Ocilla. river entrance and St. 

:Mark's harbor; from Southwest Cape, east of Apalachicola, through St. George's Sound to 
Indian Pass; over St . .Andrew's bay, and Pensacola harbor and approaches; from Mobile bay, 
which it covers, along the coast of Alabama, Mississippi, and Louisiana, to the lower part of 
Ohandeleur Sound, and through lakes Borgne and Ponchartrain to New Orleans; over the 

mouths of the Mississippi, Isle Derniere, and Caillou bay, Atchafalaya and Cote Blanche bays. 

On the coast of Texas--over Galveston and East and West bays, and the coast to include 
Matagorda bay and entrance. A minute reconnaissance has been pushed forward to cover half 

of the remaining part of the coast; and the triangulation extends over the entrance of the Rio 
Grande. 

Every harbor of importance in California and Oregon, and many in Washington Territory, 
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have been surveyed; and the general coast triangulations, and those of Washington Sound, the 
Straits of Haro and Rosario, and of Puget's Sound and its dependencies are well advanced. 
These triangulations rest upon fifty-four base lines-ten principal and forty-four preliminary. 

The topography of the immediate shores is based upon the triangulations, and the hydro

graphy uses the shore lines and triangle points in its determinations. 

The latitudes and longitudes of the principal headlands, capes, &c., are determined, and the 
direction (azimuth) of the principal triangle side8. The work is thus, as required by law, ·.a 

geodetic work. The determinations of longitude by telegraph have greatly added to the 
accuracy of the survey. The older methods of determining the longitudes of points by 

astronomical observations and the transportation of chronometers have been carried out so as 
to comply with the law requiring the longitudes of important points in the. survey to be deter

mined from the well established European observatories. Preparations have been made from 
year to year for carrying forward the longitude points, to connect by telegraph with Europe 

at the earliest practicable period. Calais, in Maine, and New Orleans, in Louisiana, are now 

connected by a chain of telegraphic longitudes, including in its links Bangor, Me.; Cambridge, 
Mass.; New York; Philadelphia; Washington, D. C.; Petersburg, Va.; Raleigh and Wilming

ton, N. C.; Columbia, S. C.; Macon, Ga.; Montgomery and Mobile, .A.la. 
The ".American method" of longitudes will bear favorable comparison, it is believed, with 

any other yet devised. It requires only the telegraphic connection with Europe to make its 

application to the first meridian of the survey complete. 

The numerous triangulation stations are connected for longitudes with the coast points 
named, and Charleston and Savannah are connected with the series. 

The hydrography has closely followed the triangulation and topography, preliminary trian

gulation being employed when waiting for the completion of the main work would have too 

long delayed the soundings. 

The most dangerous parts of the coast, and those offering special facilities for navigation and 
commerce, have been the first to claim the attention of the survey. The method of separate 

bases and sections spread along the coast has permitted this. The closin~ of the work of one 

base upon another proves the work, and makes a connected system of the whole. The survey 

thus loses the rigidity which would confine it to continuous progress, and merely requires 
steadiness of execution, after the plan is once conceived, to bring it to a successful close. 

The in-shore hydrography is nearly continuous from Cape Neddick, in Maine, to Ocracoke, 

in North Carolina, and the off-shore work embraces a very large area, including important 

localities, from the coast of New Hampshire to the upper limit of Florida, and in the Gulf of 
Mexico. The principal harbors on the Atlantic, south of the coast of Maine, including Port

land harbor and other minor ones in that State, have been surveyed. There is a survey or 
hydrographic reconnaissance of more than three-fourths of the principal harbors on the Gulf 
of Mexico. 

The report of last year gave a detail of the progress of the hydrography, and important 
additions in Maine, New Hampshire, Massachusetts, Maryland, North Carolina, South Carolina, 
Georgia, Florida, Louisiana, and California, have been made since. The coasts of N-ew York, 
New Jersey, Delaware, .Alabama, and Mississippi have been almost entirely completed. 

The charts are regularly kept up with t}M, work ia the field and afi.oat. The amount of the 



 

appropriation determines the progress of the survey, and the operations a.re directed according 

to the plan submitted with the estimates of appropriation. The directions are submitted to 

the Secretary of the Treasury by the Superintendent, and, on receiving his approval, are carried 
out by instructions from the Superintendent to the assis·tants and others employed in the survey. 

The work executed is delivered to the office, where the second computations are made, and 
the field maps reduced according to the scales suited to publication. The great effort has been 
to bring up the back work, and then to keep the computations, drawing, and engraving up 
with the field work. We are so near this point that there is a steady gain on the back work 
every year. The computing has overtaken it, and the drawing is not much behind. The 

engraving division has been considerably increased within two years in reference to this object, 
and is gaining. No important map or chart lies unused in the archives, but is immediately 
brought into requisition. To systematize the publications as early as a tolerably correct coast 
line could be had several series for maps and charts were planned, more particular rBference 
to which will be made under a special head. 

Charts of two hundred and eighty-six harbors, inlets, shoals, sounds, hays, features of the 

coast, etc., have been drawn, engraved, and published. The annual report of the survey 

contains, usually, about seventy charts and sketches showing the progress of the work, and 
diffusing important geographical and nautical information. Of the report of last year Congress 

ordered the publication of eleven thousand two hundred extra copies, namely : six thousand 

two hundred by the Senate and five thousand by the House of Representatives. Of these, 

eight thousand copies are to be distributed from the Coast Survey Office. The details of dis

tribution, from approved lists, devolve upon the Assistant in charge of the office, who has been 
given the franking privilege, by legislation, in order to enable him to fulfil it. 

My report of this year contains a most valuable contribution for the interests of commerce 

and navigation on our western coast in a Directory, containing notices of all the principal 
harbors, sailing directions for entering them, and for the coast generally, with lists of dangers, 
aids to navigation, and the like. Further reference to it will be made elsewhere in this intro
duction. 

I have combined also with this, portions of a special report made last year to the Treasury 

Department, showing the progress of the work in different years and the comparison of its cost 
and duration with those of other surveys. 

All experience has shown that one of the most expensive _as well as tedious modes of effecting 
the survey of the coast of a country is to entrust it to a branch of government organized for 

some other purpose, and merely pursuing that work as an incident of its service, having no 

special interest in driving the work to completion, nor in economy of expenditures, because 
existing independently of the work and deriving existence and consequence and certain remu
neration from other wants of the government. The Coast Survey organization is essentially a 

temporary one, and all its parts are planned with reference to executing a special work and 

then ceasing to exist. The work being once determined upon, and the rate of progreBB which 

the income of the government renders desirable being established, the time of completion 

becomes calculable. It is true existing maps afforded, originally, very imperfect data., and in 
many cases altogether deceptive ones; but then year by year this is remedied, as the data are 

more and more derived from the survey itself. During the progress of the survey the coast is 
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divisible into two parts: that subject to change and that not so. The changing portions are 

comparatively small in extent. The land work being the most elaborate, and therefore the 
most expensive part of a geodetic survey, by preserving a sufficient number of stations for 
reference it becomes essentially a permanent result. If some of the stations are lost it is a 
matter of little import, as from those which remain the old ones may be replaced, or new ones 

may be established. Too much care cannot be taken to preserve enough points. When this is 
done thoroughly, all changes of the coast are easily mapped. The geodetic survey d<;>es not 
require renewal at all. Small triangulations take the place of large ones. The shore lines are 
easily traced. The hydrography is readily repeated. The expense of these partial surveys, 

after the main work is done, is insignificant. A comparatively small organization will secure 

that all the requirements of commerce and navigation are fulfilled. As an incident to this 
temporary organization is the possibility of prm;;notion by merit, whfoh is one of the cardinal 
features of the work, and to which it owes much of its progress. 

PROGRESS DURING THE YEAR 1857-'58. 

The general distribution of the parties along the coast and the progress of the work of each 

one are given in a tabular form in the Appendix No. 1, the table, with the progress sketch 
maps of the coast accompanying the report, and marked Nos. 1, 2, 7, 8, 10, 14, 16, 17. 19, 22, 
24, 29, 30, and 33, showing in detail the limits of each operation. Tho progress to about 
November 1, 1858, has been as follows: 

SECTION I. Coast of Maine, New Hampshire, Massachusetts, and Rhode Island.-( Slootches A 
and A bis, Nos. 1 and 2.)-The primary triangulation has included Humpback Mountain, in 
Hancock county, Maine, and three stations only remain to complete it to the boundary of the 
United States. A reconnaissance has been made for continuing this work. Observations for 
latitude and azimuth and for the magnetic elements were made at the same station. The 

secondary triangulation of Penobscot bay has been commenced at the entrance. The secondary 
triangulation of the Kennebec has been carried eastward to Muscongus bay. Tl1e topography 
of the Kennebec and east to Wiscasset harbor and its approaches has been nearly completed. 
That of Casco bay has advanced eastward, and the details of the city of Portland have been 
mapped. That of the vicinity of Plymouth has been extended northward to fill up the vacancy 

on the western shore of Massachusetts bay. The hydrography of the Kennebec river to above 
Bath, Me., of the Sheepscot, and of Wiscasset harbor and its approaches, has been completed. 
That of Casco bay has been extended, connecting with the former work. That of the southern 

part of the coast of Maine, of the coast of New Hampshire, and the northern part of the coast 
of Massachusetts, has been in progress. A rock, the position of which was unknown, has 

been determined off the entrance to Portsmouth harbor, N. H. Revision work has been done 
in the harbors of Salem, Lynn, and Boston. Additional lines have been run towards George's 
bank, off the coast of Massachusetts. The tidal observations at Boston have been continued, 
and experiments with a new tide-gauge for deep-sea work have been made. The following 

maps and charts have been drawn this year: Rockport harbor and a sketch of the Epping 
Plains base, Me. The following have been in progress: finished maps from Portsmouth, N. H., 
to Cape Ann, Mass.; from Cape Ann to Scituate; from Scituate to Nausett, (Cape Cod;) the 
preliminary chart from Cape N cddick, Me., to Scituate, Mass.; and a genera.I coast chart from 
Cape Ann, Mass., to Point Judith, R. I. 
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The engraving of the following has been completed: preliminary chart from Plymouth, 
Mass., to Saughkonnet river, R. I., and harbor charts of Annis Squam and Ipswich, Wood's·

Hole, and Bass river, Mass. Progress has been made on the preliminary chart from 'Portland, 
Me., to Race Point, Mass.; on the finished maps fr<>m Monomoy to Muskeget, Mass.; and from 
Muskeget to New Bedford, Mass. The preliminary chart of Kennebec river and sketch of 

Epping base, for the annual report, were engraved on stone under the direction of the Super
intendent of the Public Printing. 

SECTION n. Coast if Oonnecticu.t, New York, New Jersey, Pennsylvania, and part ef Delaware. 
(Sketch B, No. 7.)-The difference of longitude between the station point near the Dudley 

observatory, at Albany, and the station point at Mr. Rutherford's observatory, New York 

City, has been determined by telegraph, closing in thus the triangulation of the Hudson. 
The magnetic elements were observed at the first named point, and observations were made 
for latitude at the last. 

The triangulation of the Hudson river has been extended from above Rondout northward to 
the city of Hudson. The topography of the shores of the Hudson near New York and of the 
harbor of New York has been continued from the limits of last season. Some hydrography of 

revision has been executed in the Hudson. Tidal observations have been continued at New 
York. The levelings for the plane of reference of the Hudson have been repeated. Additional 
observations of tides and. currents have been made east of Hell Gate and in New York harbor, 

the latter with especial reference to the currents below the surface. 
Diagrams and sketches, showing the current stations and results of the observations of tides 

and currents in New York harbor entrance and in Sandy Hook bay, have been drawn and 
engraved, and the finished map of New York harbor has been in progress. A preliminary 
form has been given to this map for the report, and it has been engraved on stone under the 
direction of the Superintendent of the Public Printing. 

SECTION III. Ooast ef Delaware, Maryland, arul part ef Virginia.-( Sketch 0, No. 8. )-The 
triangulation of the Patnxent river, Md., has been completed to near Nottingham. That of 
the Potomac has been carried from the entrance to Piney Point, connecting it with the triangu

lation of the Chesapeake, and has been extended also below the primary lines near Washington, 
D. 0. The topography of Chincoteague island, in the vicinity and south of the boundary line 
between Maryland and Virginia, has been completed. That of the city of Richmond and of 
the shores of York river, Va., has been completed. The bydrography has been finished in 
Fishing bay, Nanticoke and Wicomico rivers, and in Monie bay, at the head of Tangier sound. 
The tidal observations at Old Point Comfort have been continued. 

The following drawings have been made: Chesapeake bay, from the Magothy to Hudson 

river, Maryland, and York river, Virginia, from the entrance to King's creek. The following 
are in progress: Chesapeake bay, in four sheets, from Hudson river, Maryland, to the Capes; 

Rappahannock river, two sheets, from Occupacia creek to the mouth; York river from King's 
creek to West Point; James river from Richmond to City Point. • 

The engraving of three sheets of Chesapeake bay from the head to the Potomac river has been 
in progress, and the maps will be issued in a preliminary form. The engraving of the map of 

the Patapsco has been continued. Preliminary charts of Hampton Roads and Elizabeth river, and 
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of Norfolk harbor, have been engraved upon stone, under the direction of the Superintendent 

of the Public Printing. 

SECTION IV. Part o/ the roast of Virginia and North Oarolina.-(Sketch JJ, No. 10.)-The 

combined triangulation and t<>pogra.phy of the coast of Virginia, between the head of Currituck 
sound and Cape Henry, have been continued. Sites for bases for testing the small triangula

tion of the coast of North Carolina have been selected bet\veen Cape Hatteras and Cape Fear. 

The topography of the coast between the same capes has been completed by the work from 
Stump inlet to New inlet, North Carolina. The shore lines of the Cape Fear entrances have 

been resurveyed for the United States Commission. The hydrography of the eastern part of 

Pamplico sound, abreast of Hatteras and south of Ocracoke7 the in-shore work from Beaufort 

entrance to below Bogue inlet, and off-shore work near the same locality, have been executed; 

and observations have been made in the Gulf Stream in the same vicinity. Comparative maps 
of the Cape Fear surveys of 1853 and 1858, and sketches of Hatteras and Ocracoke inlets have 
been drawn. The general coast chart, No. V., from Currituck w Cape Fear, has been com

menced; and preliminary charts, Nos. 11 and 12, from Hatteras to Cape Fear have been in 
progress. The charts of Beaufort harbor, North Carolina, and the Cape Fear entrances, have 
been engraved. Coast chart, No. 41, of the eastern part of Albemarle sound, and preliminary 

chart, No. 11, from Hatteras to Bogue inlet, have been in progress. The comparative charts 

of the Cape Fear entrances have been engraved upon stone, under the direction of the Super

intendent of the Public Printing. 

SECTION V. Ooastoj North OarOlina, South Oar<ilina, and Georgia.-( Sketch E, No. 14.)-The 
triangulation of the coast of North Carolina has been completed from Lockwood's Folly to 
Shallotte inlet, and the t<>pography in conjunction with it to Tubb's inlet, North Carolina. The 

triangulation connecting Winyah bay, South Carolina, and Charleston, and from St. Helena 

sound to Savannah river, connecting the Winyah and Savannah preliminary bases and the main 

Edisto base by secondary work, has been completed; and that of Ossabaw and St. Catharine's 

sounds, Georgia. The secondary triangulation of this section gives a connected chain from 

Winyah bay to Sapelo sound. The topography of the Oape Fear entrances has been reviewed 

for the United States Commission; that of Winyah bay bas been verified; that of the changing 

parts of Charleston harbor, and the approaches, repeated; that of the shores of St. Helena 

sound, continued; that of Ossabaw sound, and the Ogeechee and Vernon rivers, and the shores 

of the inland passage from Savannah river to Ossa.baw, and of Sapelo sound and river to Suther
land's bluff has been completed. The topography of Brnnswiok harbor, Turtle river, and Jekyl 

island is essentially complete. The hydrography of the Cape Fear entrances has been re-examined 

for changes, by request of the United States Commissioners. Maffitt's channel, Charleston 
harbor, has been resnrveyed. Off-shore work from Ca.pa Roman to Fernandina has been 
executed; and the soundings of Sapelo sound and river to Sutherland's bluff completed. Tidal 

observations have been made a.t Charleston, and near St. Mary's, Georgia. 

The drawing of thllbart of St. Helena sound has been completed. Charts of St. Mary's bar 

and Fernandina harbor; of St. Simon's sound and Brunswiok ha.Thor; additions to Charfoston 
harbor, and of Bull's bay, have been drawn; and coast chart, No. 52, from RattleSllake shoal to 
St. Helena sound, has been in progress. 
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The engraving of preliminary chart, No. 14, Cape Roman to Tybee; of the chart of St. 
Simon's and Bnmswick, and of St. Mary's and Fernandina harbor, have been completed. Pre
liminary charts of Bull's bay and Roman inlet, and of St. Helena sound, have been engraved 

upon stone, under the direction of the Superintendent of the Public Printing. 
811:CTION VI. C()(J,St, reefs aud keys ef Floriila.-(Sketches F, Nos. 16 and 17.)-The triangu

lation of the line across the head of the peninsula, from Fernandina to Cedar keys, has been in 

progress, the lines having been opened to Trail ridge; that of the eastern coast has advanced 
from the St. John's to Diego Plains; that connecting the Cape Sable base with the triangula

tion of the keys, and thus with Key Biscayne base is completed; that of Charlotte harbor has 
been carried from a preliminary base on Sanibel island, over San Carlos bay northward to Boca 
Grande and Captiva Pass. The topography of the eastern coast of Florida has been carried 
from the St. John's to Diego Plains; that of the keys between Key Largo and Long key, 
including Upper and Lower Matecumbc, and several smaller keys, has been completed, and the 
quarter sections marked for the General Land Office; and progress has been made in the topo
graphy of the entrance to Charlotte harbor. The soundings off the Florida keys and reef have 

been extended from Bahia Honda, eastward and northward, to Key V acas. A section of the 
Gulf Stream has been made from the Tortugas to Havana, and another from Havana to Key 
West, giving the depths and temperatures. 

A comparative chart of St. John's bar, from the surveys of 1853 and 1857, has been drawn, 

and the following have been in progress : two sheets of the preliminary charts of the Florida 
reefs and keys, from Virginia key, southward ; three sheets of the finished chart from Virginia 
key to Newfound harbor, and one of Key West and its approaches. The chart of Legare 
anchorage has been engraved, and progress made in the preliminary chart No. 19, from Cape 

Florida to .Key West. 
SECTION VII. Part <f the western coost of Fl.orida.-(Sketch G, No. 19.)-The triangulation 

has been carried southward to Homosassa point ; that of St. George's sound has been completed 
to Southwest Cape; that of the Lagoon has been carried westward from Pensacola entrance; 
and that of Escambia bay, from its entrance to Live Oak point. Astronomical and magnetic 
observations have been made at Pensacola. The topography of the section has followed closely 

upon each of these triangulations. The h.rdrography has included the east and west passes 
into Apalachicola, and the discovery and development of a new channel near the eastern end 
of Dog island. A. map of Pensacola harbor has been drawn and engraved for issue as a pre

liminary chart; and a preliminary chart of Apalachicola harbor has been engraved on stone, 
under the direction of the SuperintendeBt of the Public Printing. 

SECTION VIII. Ooast of .Alabama, Miss:isBippi,, and pa·rt -of Louisiana. -(Sketch H, No. 22. )
Difference of longitude has been determined by telegraph between Mobile and New Orleans 

for the connection of Washington and New Orleans, and the magnetic elements have been 

observed at the last named city. The triangulation at the Belize has been apprnximately con

nected for longitudes by telegraph with the New Orleans station. The connection of New 

Orleans with the Pontchartrain triangulation has been completed, and some supplementary 
work done in Lake Pontchartrain. A. preliminary base has been measured for the triangula

tion of the :Mississippi delta, and the triangulation carried over the Passes. Observations for 

latitude and azimuth have been made in connection with the work at the delta. The triangu-
2 e; 
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lation has been extended in Cote Blanche bay, Louisiana, and reconnaissance made for carrying 
it over Vermilion bay. The topography of the neck between Lakes Borgne and Pontchartrain 
has been executed in the vicinity of Lake St. Catharine. The hydrography of Atchafalaya bay, 
east of the meridian of Point au Chevrenil, has been executed, and a reconnaissance made in 
the southwest part of Lake Borgne. A line of soundings has been run from the Atchafalaya 

entrance to the mouths of ihe Mississippi, and thence to the Tortugas, with temperature 

observations. 
The following drawings have been in· progress : preliminary charts, Nos. 25 and 26, of Mis· 

sissippi sound, from Mobile bay to Lake Pontchartrain ; seacoast chart, No. 92, Round island 
to Grand island, Mississippi sound; and No. 93, Grand island to Lake Pontchartrain, have 

been commenced. Progress has been made in the engraving of the charts just enumerated, 
and on the plate of Biloxi bay. Preliminary charts of Mississippi harbor; St. Louis bay and 
Shieldsboro' harbor, and of Grand Island pass have been engraved on stone for the report of 

1857, under the direction of the Superintendent of the Public Printing. 

SECTION IX. Ooast ef part .ef Louisiana and coast ef Texas.-(Slootch I, No. 24.)-A plane 

table reconnaissance and selection of stations for triangulation has been carried to Aransas 
pass, and sketches of the tract between it and Matagorda have been drawn. The topography 
of Lavacca bay has been completed. A reconnaissance of the Brazos bar has been made, and of 

the river to Velasco. Lines of soundings have been run from the Mississippi delta to Galveston 

entrance. 
A chart of Matagorda entrance has been drawn, and two £1eacoast maps (Nos. 105 and 106) 

of the coast of Texas have been in progress. 
The engraving of preliminary chart No. 31, Galveston to Matagorda bay, has been com· 

pleted, and the preliminary chart of Matagorda entrance has been engraved on stone, under 

the direction of the Superintendent of the Public Printing. 

SECTION x. Ooast ef OaJ,ifornia.-(Sketche.s J andJ ms, Nos. 29 and 30.)-The triangulation of 
the Santa Barbara channel has been carried westward to San Buenaventura. Preliminary 

bases have been measured on San Nicolas and San Miguel islands, and the triangulation of the 

islands made. The t-Opography of this quarter bas followed closely the triangulation. The 

triangulation of Tomales bay has been completed; that of Petaluma and Napa creeks has been 

made, and a station of the primary work on Tomales bay has been occupied. The topography 
of the dependencies of San Francisco bay has been brought nearly to a close. A plane-table 

survey of Point Duma has been made for light-house purposes. The reports of field-work 

from this section are not complete at the present time. Additional hydrography in the ap

proaches to San Francisco bay has been executed. A reef in San Francisco bay, on the Contra 

Costa flats, was determined in position, and Whiting's rock, in the vicinity of the Brothers, 
near the entrance of San Pablo bay. The positions of the buoys in San Francisco bay were 

determined, at the request of the light-house inspector. Tidal observations have been kept up 

at San Diego and San Francisco, and meteorological observations in connection with them. 
Drawings have been completed of the chart of :Monterey bay; additions to that of San Fran· 

cisco entrance; and the chart of Humboldt bay. The finished map of San Francisco bay and 

vicinity has been in progress. The engraving of the chart of San Diego bay ; of the ea.stern 
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entrance to Santa Barbara channel ; of San Antonio creek; and of Monterey bay, as a pre· 

liminary chart, has been completed. 
SECTION XL Coast of Oregon and Washington Territories.-(Sketch K, No. 33.)-The reports 

of the combined triangulation and topographical party in this section have not yet been 
received. Their instructions direct them to give aid in reference to the boundary surveys. 

Additions have been made to the sketch of Canal de Haro and Straits of Rosario, Washington 

sound, and a sketch of Semiahmoo bay has been drawn. 
The following list contains the titles of maps, preliminary charts, and sketches accompanying 

this report, arranged in geographical order. The letters of reference in the margin apply to 
the different sections ; A. to Section I, B to Section II, and so on. The numbers on the maps 

and sketches themselves correspond with those of the list. Miscellaneous diagrams are placed 

towards the end. 
1.-A. Progress sketch, Section I, (primary triangulation.) 

2.-A bis. Progress sketch, Section I, (secondary triangulation, topography, and hydrography.) 

3.- Kennebec river from the entrance to Bath, Me. 

4.- Seacoast of Maine, New Hampshire, and Massachusetts, from Bald Head, Me., to Cape 
Cod, (preliminary chart No. 3.) 

5.- General coast cha.rt No. II, from Cape Ann to Gay Head, Mass. 

6.- Rockport harbor, Mass. 

7.-B. Progress sketch, Section II. 
8.-C. Progress sketch, Section III. 
9.- York river, Va., from King's creek to West Point. 

10.-D. Progress sketch, Section IV. 
11.- Seacoast of North Carolina from Cape Hatteras to Cape Lookout, (preliminary chart 

No. 10.) 
12.- New Inlet, N. C., (entrance to Cape Fear river,) comparative map. 
13.- Cape Fear River entrance, N. C., (comparative map.) 
14.-E. Progress sketch, Section V. 

15.- Charleston harbor, S. C., (new edition.) 

16.-F No. l. Progress sketch, Section VI, (Florida peninsula.) 
17.-F No. 2. Progress sketch, Section VI, (Florida reefs and keys.) 

18.- Florida reefs and keys from Virginia Key to Carysfort reef. 
19.-G. Progress sketch, Section VII. 
20.- St. George's sound, Fla., (East Pass.) 

21.- Apalachicola bay, Fla. 
22.-H. Progress sketch, Section VIII. 

23.- A.tcha.falaya bay, La. 
24.-I. 

25.-
26.-
27.-

28.-

Progress sketch, Section IX. 
Coast of Texas from Galveston bay to San Luis Pass. 

Coast of Texas from San Luis Pass to the head of Matagorda bay. 

Brazos river entrance and channel to Velasco, Tex., (reconnaissance.} . 

Espiritu Santo, San Antonio, and Aransas bays, and adjacent coast of Texas, (general 
reconnaissance.) 
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29.-J No. 1. Progress sketch, Section X, (San Diego to San Luis Obispo, Cal.) 

30.-J No. 2. Progress sketch, Section X, (San Luis Obispo northward to Bodega bay, Cal.) 

31.- San Francisco city, Cal. 
32.- Humboldt bay, Cal. 

33. -K. Progress sketch, Section XI. 
34.- Canal de Haro and Strait of Rosario, W. T. 

35.- Port Gamble, W. T. 
Port Townshend, W. T. 

Semiahmoo bay, W. T. 
36.-

37.-
38.-

39.-

40.-

Diagrams illustrating the descent of the weight and line in deep-sea soundings. 

Current stations occupied near Sandy Hook, and diagrams showing velocities, &c. 

Project limits for finished charts of the Atlantic and Gulf coasts of the United States, 

scale 80i 01,. 

ElSTIMATES. 

The estimates which f<;>llow· show the particulars of the work proposed for the different parts 

of the coast for the fiscal year 1859-' 60. The sum total is the same as that appropriated in 
1858-' 59, and less than that of the years immediately preceding. 

The estimates suppose the same aid from the War and Navy Departments as heretofore. 

Should any part of this be withheld, the proportionate progress of the survey must be 

diminished. 
The table which follows the detailed estimates gives in parallel columns the estimates for the 

next fiscal year, and the appropriations of the present year, 1858-' 59. These appropriations 

were less by $30, 000 than for the previous year, 1857-' 58, besides which no appropriations 

were asked by the Interior Department for the survey and marking of the Florida Keys and of 
the islands off the Wes tern Coast, making a diminution of $90, 000 in the available means for 

the progress of the survey in 1858-' 59. 

The item for pay of engineers had previously been included in the naval estimates, but the 

exigencies of the service induced the withdrawal of the naval engineers attached to the Coal!\ 

Survey steamers. 

Estimates in detau for the fiscal year 1859-1 60. 

For general expenses of all the sections, namely : rent i fael ; materiala for drawing, 

engraving, and printing, and ruling forms; binding; transportation of instru

ments, maps, and charts, and for miscellaneous office expenses ; and for the pur

chase of new instruments, books, maps, and charts· · · • · · • • • · • · · · · • · • • • · · • • · · 
SECTION I. Ooaat ef Maine, New HamJNJhire, Ma88CJChusells, and Rluxk Island. FIELD· 

WORK.-To continue the primary triangulation in Maine, ea.st of Hum:pbaok Moon
tain, and to make the necessary observa.tiona for fongitude, latitude, and azimuth, 

and magnetic observa.tiong, and to connect the base on ./i}pping plains, Met., with 

the triangulation ; to extend the seeondary triangulation of the Penobaoot north• 

wwd, and that of Bootk bay, Me., eastward ; to co:ntinu.e the topography of tile 
middle portion of Oaaoo bay, that of coast east of the Kennebec, and of ·<Jarpa (Jod, 

*19,000 
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bay below Manomet; to continue the hydrography of Ca8C<J bay, extend that of the 

coast east of the Kennebec, and continue that off the roast ef Maine and New Hamp
shire; to complete the deep·sea work off the coast, ef MassachUffetts, between it 

and George's l>a:nk, and beyond George's,· to continue the observations of tides 

and currents in the section, completing those of NartiU£ket sound and of the coast 

of Oape Ood; and to take the views required for charts. OFFICE·WORK.-To con

tinue the requisite computations ; to commence the drawing of a chart of Wis
casset harbor; to complete the drawing of the Kenneboo ri1Jer, from the entrance, 

to Bath; to make a preliminary chart of Jebeig Island channel, 00800 bay; to 

continue the drawing of preliminary chart No. 3, from Portl.and to Cape Cod, and 

of off-shore chart No. II, from Gape Ann to Point Judith, and the sketches of the 

section, including diagrams of the observations of tides and currents; to com· 
mence the engraving of the general coast chart of Maine, No. 1 ~c; of the 

finished chart of Cape Cod bay, (No. 10 ;) to continue that of Portlnlttd harbor; 
of eastern series No. 3, (Nantucket,) or coast charts Nos. 10 and 12; to complete 

that of Kennihec river, Rockport harbor, and eastern series No. 2, (Martha! s Vine
yard,) or coast chart No. 13 ; and the sketches of the section, including diagrams 

of the tides and currents in Nantucket sownd, and of the approaches, will require 

SECTION II. OoastefOonnRdicut, New York, New Jersey, Pennsylvania, and Delaware. 

FIELD-WORK.-To continue the triangulation, topography, and hydrography of 

Hudson river, and the topography and hydrography of New York bay; to execute 
work of verification in the section, and to continue the observations of tides and 

currents. OFFICE·WORK.-To make the requisite reductions and computations; 

to complete the drawing of the finished map of New York harbor and bay,· to con

tinue that of the lower sheet of the HU<ison, and to draw the diagrams and sketches 

required by the tidal and current results ; to continue the engraving of the chart 
of New York bay and harbor, Hudson river, and the tidal and current diagrams 

and sketches of the section, will require . . . . . . •........ · · • · .. · · • .....••••.. 

SECTION III. 0"°'8t if Delaware, Maryl.and, and Virginia. FIELD-WOBK.-To con

tinue the astronomical and magnetic ob~ervations required in the section ; to 

continue the triangulation of Potomac river; to commence the topography of the 

upper Pat1l(f;ef'l,t, and continue that of the Jame8 river and Potomac, and of the 

outer coast of Mary'lnmd; to complete that of the shores of Oh£sapeake bay ; to 
continue the off-shore hydrography of the section and work of verification in the 

<Jhesape,ake, and its tributaries ; to continue the hydrogra.phy of the Potmnac, and 
the tidal observations of the section. OFFICE-WORK.--To make the computations 

required by the :field-work ; to complete the drawing of the chaTt of York river, 
Va., from King's Creek to West Point; to make drawings of the Pat'l.tXent ri'Ve:r 

and St. Mm-y' 8 f'iver, MtJ,.; to commence the off-shore chart No. IV, from Cape 
May to Currituck sound,· coast chart No. 28, from Cape Heril-Open to Gre,ew, RWJ& 
inlet; and coast cha.rt No. 29, from Green R'f#I. inlet to Wo.clu:Jp,.eague iflkt; to 
continue the engraving of the Oheswpeake bay series Nos. 2, 3, 4, 5, and 6, (coast 

charts Nos. 32 to 36,) and complete those of P~ river, St. Mruys river, and 

13 
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York river, (upper sheet,) and Oheaapeake bay No. 1, (No. 31,) and to engrave the 

preliminary sketches of the section, wiB require · · · . · · · · · · • · • •. · • · · · . · • · ... · 
SECTION IV. Coast if Virginia and North OarOlina. FIELD·WOBK.-To make astrono

mical and magnetic observations at Cape Fear entrance; to continue the triangu
lation of Pamplico sound, and to measure bases of verification ; to complete the 

topography north of Currituck sound,· to continue the outer hydrography south 

of the boundary line of Virginia and North Carolina, south of Ocracoke, and south 

of Bogue inlet, N. C.; to continue observations of the tides and currents and of the 

Gulf Stream. 0FFICE·WORK.-To make the computations and reductions; to con

tinue the drawings of preliminary charts No. 11, from Gape Hattera.s to Gape 
Lookout, and No. 12, from Gape Lookout to Cape Fear; to commence coast charts 

No. 46, from Cape Lookoid to New River inlet; No. 47, from New River inlet to 
Barren imet; and No. 48, from Barren imet to Lockwood/s Folly imet; to commence 

the engraving of A1bemarle sound, Nos. 1 and 2, (coast charts Nos. 40 and 41 ;) the 

preliminary chart No. 12, Cape Lookout to Gape Fear, and the preliminary 
sketches of the section, will require . . . . . . . . • . • . • • • . • • . . •.•..•••••......... 

SECTION V. Ooast if North Carolina, South-Carolina, and Georgia. FIELD-WORK.
To extend the triangulation in North and South Carolina, and topography con· 

nected with it, from Tubb' s Inlet, southward ; the primary triangulation of the 

coast of South Carolina, north and south of St. Helena sound, and the secondary 

triangulation up the rivers; to measure supplementary bases on the coast of 
South Carolina or Georgia; to complete the triangulation between St. Simon's 

and Sapelo sounds ; to complete the triangulation of Dciboy and AUamaha sounds, 
and approaches, and that of the Altamaha river; to continue the topography 

connected with these triangulations ; to continue the hydrography of Broad river 
and its tributaries, and to complete the off-shore hydrography of the e<>a8t ef 
South Cardina and Georgia; to complete the hydrography of Wassaw, St. 
Catherine's, and Sapelo sounds, and their connections, and of Doboy and .A.ltamaha 

sounds; to continue tidal observations and investigations of the Gulf Stream in 

this and the preceding sections. OFFICE-WORK.-To make the computations and 

reductions which may be necessary; to continue the drawing of coast chart No. 

53, from Charleston southward, and including St. Helena sound,· to make drawings 

of Sapel.o sound and of Wassaw and Ossahaw sounds, the Vernon, ~eat and Littk 

Ogeckee j Sapel.o river and other dependencies ; to complete the engraving of 

charts of Wassaw and Ossahaw and Sapeki sounds; and to engrave the preliminary 

sketches of the section, will require ...•. ,, .. · · · · · • · · · · · · · · • · · · · · • · · · · • · · · · · 
SECTION VI. Keys, Reefs, and Coast if Florida. (See estimates of appropriation 

for those special objects.) 

SECTION VII. Western Coast of Florida. FIELD·WORK.-To continue the triangu

lation and topography southward from Ho1M8asaa Poi,nt, and north from Oe,da,r 

Keg8 ,· the triangulation from Southwest Gape eastward to St. Mark' a and Ocilla 
river, and the topography in conjunction with it ; to continue the triangulation 

and topography in Ea8t and Eaca:nilxa 'bays, near Pt?Jll8(}.C()/.a; to make the neces-

$25,000 

26,000 

36,000 
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sary astronomical and magnetic observations in the section ; to continue the 

hydrography in connection with the triangulation and topography and the deep· 
sea soundings on the Gulf coast; to make tidal observations at Cedar keys and 
Pe:wJacOla. 0FFICE·WORK.-To draw the charts of St. George's sound and .Apala

chicol,a river entrance, and to commence those of EWJt and Escambia bays; to 

make the reductions and computations required ; to complete the engraving of 
St. George's sound and .Apalachicola river; that of Pensaco"la harbor, and to engrave 

the preliminary sketches, will require. · · .... · .... · · · ... · · · ........ · · · ... · · 

SECTION VIII. Coast ef Alabama, Mississippi, and Louisiana. FIELD·WORK.-To 

continue the triangulation of Isle au Breton .<;ound and islands; to continue that of 

the Mississippi delta, and to extend it northward and westward; to extend the 
triangulation from Cote B"lanche bay northward and westward into Vermilion "bay, 

and southward over Marsh island; to continue the topography connected with 

these several triangulations; to continue determinations for longitude, and the 

astronomical and magnetic observations necessary in the section ; to continue the 

bydrography of Ohandel.eur sound and approaches and of the Mississippi Passe.s; 

to complete that of Atchafalaya l>ay and approaches ; and to continue the deep

sea soundings off this section of the Gulf coast. OFFIOE-WORK.-To make the 

reductions and computations ; to continue the drawings of the finished map of 

Mississippi sound,from Grand island to Lake Pontchartrain; to continue the map 

of Ohandeleur sound, and to make a drawing of .Atchaj'alaya bay; to continue the 
engraving of Mississippi sound, Nos. 1 and 2, and to complete the engraving of 

Atchaj'rilaya bay and the prelitninary sketches of the section, will require· · · · · · · 

SECTION IX. Ooast ef part ef Louisiana and Ooast ef Texas. FrELD·WORK.-To 

complete the minute reconnaissance of the coast, and to extend the main and 
secondary triangulations from CavaUo Pass southward, to include San Antonio bay; 

to continue the topography of the coast south of Oavall,o Pass, and of the shore 
of San Antonio ooy; to complete the in and off-shore hydrography near Matagorda 

bay, and between it and Galveston !mtrance,- to make the tidal observations which 

may be requisite. 0FFICE·WORK.-To make the necessary computations; to 
continue the drawing of the coast chart of the vicinity of and including Mata

gorda bay; to complete coast chart No. 106 from Galveston to San Louis Pa88, 
and No. 107 from San Louis Pass w Matagorda ; to make a chart of Braws 

entrance and river, and the sketches of the section ; to continue the engraving of 

seacoast chart No. 32; tu complete that of the entrance to Brazos ri'Ver; to com

mence the engraving of coast chart Nos. 106 and 107; and to engrave the 

preliminary sketches of the section, will require · · · · · · · · · · · · · · · · · · · · · · · · .. · · 
Total for the Atlantic coast and Gulf of Mexico, excluding estimates for the Florida 

reefs and keys, and for the Western Coast · · · · · · · · · · · · · · · · · .... · · . . . · ..... . 
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$36,000 

33,000 

26,000 
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The estimat.es for the Florida reefs, keys and coast, and for the Western Coa.st of the United 
States, are intended to provide for the following progress: 
SECTION VI. Reefs, keys, a'fJ..d coast ef F'lorida. FIELD-WORK.-To continue the 

triangulation of the eastern or .Atlantic coast of the peninsula south of St. A.ugUB
tine, and, if practicable, south of Oape Canaveral; to continue the triangulation 

of the keys, between the outer keys and main Coast ef F'lorida; to connect, if 
practicable, the Marquesas and Tortugas; to make the requisite astronomical 
and magnetic observations in connection with the triangulation of the reefs and 

keys; to extend the triangulation on the western coast of the peninsula north
ward, over Char"lotte karbar; to continue the topography of the inner keys of 

Fl<Jrida bay and Barnes' sound, and of the main coast, and that of Ohar'lotte 

harbor; to commence the hydrography of Florida bay and Barnes' sound, and 
to continue that of the Florida reef, completing the inner and reef work; to 
continue the tidal observations at Tortugas, Ohar'lotte harbor and Tampa bay. 

0FFICE-WORK.-To make the requisite computations from the field-work; to 

complete the drawing of the seacoast chart, No. 7, from Newfound ltarbor key 

to Key Weat, and continue that of preliminary charts, Nos. 19 and 20, from 
Virginia "frey to 'Partugas; to commence the engraving of coast charts Nos. 68, 

71 and 72, from Key Biscayne to Key West, and to engrave the preliminary 
sketches of the section, will require . - .. · · . · . · · · · ....................... . 

SECTION X. Coast qf California. FIELD WORK.-To continue the main triangula
tion of the coast from Tamales Station northward, and to execute the secondary 
and tertiary work north of Tomale8 and Drakes bays and south of Momerey; to 

continue the main triangulation of the Santa Barbara channel, and the con-

nection of its islands with the main; to complete the topography of the same 

region; to continue that of the Coast ef California, south of San Francisco 

entrance and south of Monterey; to complete the off-shore soundings near San 

FranC'isco entrance, and north and south of it; to continue the regula.r hydro-

graphy of the coast north and south of San Francisco; to continue the tidal 

observations; to make the requisite magnetic observations; and to prepare views 
for the charts. 0FFICE·WORK.-To make computations as required by the field-

work; to complete the finished map of Monterey bay, and that of San Francisco 

and San Pabl,o bays, and to draw the plan of San Francisoo city; to continue the 

engraving of San Francisco and San Pablo bays, ~i to continue that of Mon-

terey bay; to complete tbe engraving of the plan of San Frarwi.sco city,· and to 

engrave the preliminary sketches of the section. Also, for the operations in 

8EcTION XI. Coast of Oreg!Yn and W<UJhi,ngton Territoriell. FIELD•WOBK.-To con

tinue the triangulation of Washingtoo SoumJ., or of Puget's Saund, and Hood' 11 

<h:nal, from the limits of 1858, and the topography and hydrography of their 

dependencies; to make such astronomical and magnetic obaervations as m&y be 
necessary; and to continue tidal observations in the section. OFFICE-WORK.

To make the required computations and reductions from field-work; to draw a. 
finished map of Port Townshend; to continue the drawings of Washington Sound 

$40,-000 
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and Puget's Sound; to complete the engraving of Port Gaml:k and Port Town
shen<l, and to engrave the preliminary sketches of the section, will require···· 

For running a line to connect the triangulation on the Atlantic coast with that on 

the Gulf of Mexico, across the Florida peninsula, per act of March 3, 1843 · · · 

For publishing the observations made in the progress of the survey of the coast 

of the United States, per act of March 3, 1843 · · · ... · · · .. · · · · · · · · · ·. · · · · · · 
For repairs of steamers and sailing schooners used in the survey, per act of March 

2, 1853 .•.......•..............................................•.... 

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

the Coast Survey, no longer supplied by the Navy Department· · · · · · · · · · · · . 

17 

$130,000 

5,000 

5,000 

10,000 

12,800 

The amounts thus estimated for the work of the fiscal year 1859-' 60, and the corresponding 

appropriations for the present fiscal year, are given below_ in parallel columns: 

Objoot. 

For l!Urvey of the Atlantic and Gulf COOMt of the United States, (including compensa
tion to Superintendent and aasi&tants, and excluding pay and emoluments of officers of 
the army and navy and petty officers and men of the navy employed on the work,) 

per act of March 3, 1843 ---------------- ------------- ------------·-··--·-----
For continuing the survey of the Westem Coast of the United States, per act of Septem. 

ber 30, 1850 •••••••....••...... -----------------·-·--···-······----···------· 
For continuing the survey of the Florida reefs and keys. (excluding pay and emolument.s 

of officers of the army and navy and petty officers and men of the navy employed on 

the work,) per act of March 3, 1849 -----· ····-----------·-------------·-------
For running a line to connect the triangulation on the Atlantic coast with that on the 

Gulf of Mexico, across the Florida peninsula, per act of March 3, 1843. ------------·
For publishing the observatiolll! made in the progress of the survey of the coast of the 

United State.., per act of March 3, 1843 •••• -----------------------------------·-
For repairs of steamers and sailing schooners Wied in the survey, per act of March 2, 1863. 
For pay and rations of engineers for seven steamers used in the hydrography of the Coast 

Survey, no longer supplied by the N11.vy Department-------·----------------------

Fiscal year 
1859-'60. 

FAtimnJol.. 

$250,000 00 

lllO, 000 00 

40,000 00 

5,000 00 

05, 000 O& 

10,000 00 

tl2,80() 00 

Fiscal year 
1858-'59. 

A~. 

$250,000 00 

130, 000 00 

40,000 00 

10,000 00 

10,000 00 

12, 800 00 

o $15,000 was the appropriation for 1857-'58. t Included formerly in estima.tos of the Navy Department. 

In the autumn of 1857 the Treasury Department called for a special report showing "the 

moneys expended yearly by the Coast Survey and the work executed in each year, and also 

the weights and measures furnished the different States and custom-houses, and the cost of the 

same,'' from the commencement of these works, respectively. Materials for this report were 

at once collected, and it was written as soon as the annual report was finished and presented to 

the Secretary of the Treasury, in December, 1857. A list of the papers which accompanied 

it will be found in Appendix No. 42. 

The results arrived at from the discussion of the several questions which presented them

selves in the course of this report were summed up in eighteen propositions; the proofs of 

which were given as briefly as possible in the body of the report, and the full discussion of 

which, with the data upon which it was founded, was given in the papers of the Appendix to 
the report. 

39 
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I propose now to review this discussion in the present report, by presenting the several 

propositions in their order, and by abridging the remarks made in demonstration of them. 
1. The survey has been extended into every seaboard State and Territory of the United 

Rtates. 
It is now in progress, either in field or office work, in all the States on the Atlantic and Gulf 

of Mexico, and in California and the Territories of the Pacific. 

Texas was annexed in 1845, California was added to our Union in 1849, and the survey was 
at once commenced in both; and within two years and a half a reconnaissance of California and 
Oregon and Washington Territories was made and published. 

The coast being divided into sections, the survey can go on as rapidly as is deemed desirable. 

Section II was nearly completed in 1844 ; Sections I and III were in progress in 1844 ; Sec

tions IV and VIII were commenced in 1845 ; Sections V and IX in 1S47; Sections VI and X 
in 1849; Section XI in 1851, and Section VII in 1852, each section being put under survey 
as rapidly as the extension of the appropriation would permit. 

2. Taking all the operations into consideration, the Atlantic sections are more than half done, 

the Gulf sections are nearly one-third done, and both can, at the present rate of appropriation, 
be completed in from ten to twel.-e years by close economy and thorough efficiency of arrange· 

ment. Nothing less will do it. 
This proposition is proved by a review of the past progress and an estimate of the futnre 

in the several sections from Passamaquoddy to the Rio Grande. 

The discussion is given in brief in my report of last year, and further examination has not 
altered the conclusion then arrived at. 

It should be recollected that the rate of appropriation was specially referred to, and was that 
of 1857-'58, exceeding by $90,000 that of 1858-'59. 

3. The extension of the Coast Survey has been made the subject of repeated report, and 

has met the favorable action of the several Executives and of different Congresses for the last 

fourteen years. 
The advantages of a speedy completion of the work, the economy of an enlarged scale, and 

the ·prosperity of the country, have combined to make this ex.tension desirable in the judgment 

of the Executive and legislative authorities of the country. 

In regard to it the Secretary of the Treasury thus spoke in his report to the Senate in 1851: 
'•At the close of 1844 it became obvious to the Superintendent of the Survey that thirty 

years of progress, at the rate of a.ppropria.tion and plan of operating, would not take the 

survey to the mouths of the Mississippi. He stated fre.nkly, in his report, the necessity for 

greater expedition, and the plan by which it could be obtained-the division of the coast into 
sections, and the commencement of the survey in as many as Congress would provide appro
priations for." 

' ' At this time Texas was not annexed, and the Western Coast was not in possession of the 

United States." 

"This plan has received the sanction of Congress in successive years from 1844 up to the 
present, when every appropriation asked for, except that of the Florida reef, which is the same 

as last year, is less than was appropriated about three months ago for the same service for the 
present fiscal year." 
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"Nor is this increase like that of an appropriation for a branch of service which must always 
have an existence, since it decreases the time during which the survey will last." 

Again: "While the appropriations asked for the Coast Survey were increased two-fold, the 
amount of work executed was more than three-fold. This economy results from the division 
of labor which an increased scale permits, and from the vigorous pushing of the work at the 

south as well as at the north, by which the best season for surveying is used by the same per
sons in each region." 

4. Compared with those of other nations, the surveys undertaken by the United States have 
been on a moderate scale of expenditure. 

The trigonometrical survey of England alone had cost up to 1856 five millions of dollars; 

that of Ireland, five millions three hundred thousand dollars; that of Scotland, one million 
:four hundred thousand dollars; making, for the United Kingdom, eleven and a half millions of 
dollars. This is for the land work. Besides this, over ten millions of dollars were expended 

in hydrography. The total cost of the field and office work of the United States Coast SuYvey 

from 1843 to the middle of the year 1857, including the estimated facilities furnished by the 
Navy Department, and deducting the estimated value of public property then on hand, (omit
ting the original maps and charts,) was less than four and a quarter millions of dollars. 

The new map of France has already cost more than one million of dollars, and since 1834 

France has expended four millions three hundred thousand dollars in hydrography. 

An interesting recapitulation of his notes of foreign surveys is given by Professor Trow

bridge. Appendix No. 40. 
5. In comparison with foreign surveys, (and nearly every civilized nation has deemed it 

essential to survey not only its coast but the interior of its territory,) it will be seen that the 
progress of the United States Coast Survey has been satisfactory as regards time. 

(1.) The great trigonometrical and hydrographic surveys of Europe and India have been in 
progress since the beginning of the present century. The survey of Great Britain, which is not 
yet completed, was commenced in 1791. The surveys of France have been in progress nearly one 
hundred years .. The work upon the new map was commenced in 1816, and is now about two

thirds completed. The survey of R'U88iahas been in operation thirty years, and one-fourth of the 

empire is now completed. The surveys of Germany generally, including Prll8Bir, and .Austria, 
were commenced at the beginning of the present century. The survey of India has been in 
hand nearly sixty years. 

(2.) .A.s far as the United States has undertaken a similar work, in the survey of its coast, the 
progress made has been entirely satisfactory, more than half of the Atlantic and Gulf coast of 

the United States having been completed in less than twenty-five years, and giving fair promise 
of the completion of the field work in twelve years more. 

6. Compared with the cost of foreign surveys, per square mile or a.ere, or per lineal foot of 

shore line, the cost of the Coast Survey work has been economical. 

In his report in 1849 the Secretary of the Treasury stated, as a general conclusion from the 

comparison with foreign surveys, that the work of the Coast Survey cost considerably less, and 

that in the case of the British survey a dollar nearly replaced a pound sterling in expenditure. 

Prefessor Trowbridge's conclusion, .Appendix No. 40, is to the same effect, from a recent 
and independent examination of the data of foreign surveys. 
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7. Compared in regard to the number of persons employed during a given time in the work 

of the surveys, the United States Coast Survey has accomplished its results with fewer persons. 

The number of persons employed in the land parties of the Coast Survey was six-tenths of 
the number employed in the English survey in 1843, and four-tenths of those in the Irish 

survey. 
The number of men in the hydrographic parties in 1857 was but three-tenths the number 

employed in foreign hydrographic work by Great Britain between 1843 and 1847. 
8. In regard to opinions at home and abroad of the mode in which the survey has been con· 

ducted, a reference to authorities shows tha~ 

(1.) Authorities connected with commerce and navigation have certified the practical useful

ness of the work; have pronounced its execution efficient and its progress satisfactory. 

(2.) Authorities of high scientific character, at home and abroad, have pronounced that the 

work is well conducted and on a level with the science of the day-indeed, tending to the advance 
of various departments of applied science. 

The reports, memorials, and resolutions of the insurance companies and Marine Society of 

Boston, of the Chamber of Commerce and underwriters of New York, of the Board of Trade 

of Philadelphia, of the underwriters, ship-owners, and others, of the city of Baltimore, of the 

Chamber of Commerce of Charleston, are directly to the first point. Those of the Committee 

of the American Association for the Advancement of Science, of the American Academy of 

Arts and Sciences of Boston and Cambridge, of the American Philosophical Society of Phila

delphia, of the Franklin Institute of Pennsylvania for the Promotion of the Mechanic Arts, of 

the Faculties of St. John's College, Maryland, and of the University of Virginia, are to the 
second point. 

The extracts from the report of the Secretary of the Treasury (Hon. Thomas Corwin) in 

1851, giving the testimony of Arago, Humboldt, Quetelet, and others, are to the same point. 

More recent testimony by the President of the Geographical Society of London, by Colonel 

James, and other distinguished scientific men, is given in the paper of Professor Trowbridge, 
.Appendix No. 40. 

The President of the Geographical Society of London in 1850 says: "I have studied the 

question closely, and do not hesitate to pronounce the conviction, that though the Americans 

were last in the field, they have (per saltum) leaped into the very first rank. 71 In 1851 the 

President speaks of the work as "one of the most perfect exemplifications of applied science 
of modern times.'' 

9. The space required to report the results of the several years of the survey, text and 

plates used as a rough indication, shows a great increase of work as compared with the increase 
of appropriations. 

In 1844 twenty-one octavo pages sufficed to give a statement of the work done for the year, 
and it was shown upon three progress sketches. 

In 1856 there were ninety-one pages quarto in the body of the report, two hundred and 

sixty-seven in the Appendix; and sixty-seven plates. Turning the pages quarto into equivalent 

octavo pages, the proportion of 1856 to 1844 is six-fold, and, including the Appendix, twenty
fold; the plates seventeen-fold. The results of the work are promptly communicated to the 
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public through preliminary maps, charts, and sketches, and the more finished results (as directed 

by law) follow at a later day. 
10. These reports are in demand not only on the seaboard, but in the interior States, both 

east and west. 
The distribution list shows this clearly. Between one-seventh and one-eighth of the office 

distribution is in the six States of Ohio, Kentucky, Tennessee, Indiana, Illinois, and Missouri. 
11. The records and results are promptly publishing under act of Congress so as to secure 

against loss, to prevent delay, and to insure the full information from and responsibility of 
those by whom the work is executed. 

It has been the reproach of works of this kind that, while the results are furnished, the data 

upon which they are made up are not presented for scrutiny at all, or, if at all, so late that, for 
practical use, they have lost much of their value. The American Philosophical Society recom
mended earnestly the publication of the records of the Coast Survey, and on the recommenda

tion of the department to Congress the publication was authorized and an appropriation made 

for the object in 1854-' 55, and in the two subsequent years. 
At the time of making the special report this work was in full progress. It has since been 

unavoidably suspended for want of the neceRsary appropriation to carry it on. This, it is 
hoped, as soon as the temporary exigency of the government is relieved, will be renewed, so 

that the publication may go forward. 
12. The progress of the Coast Survey, as indicated by geographical limits, shows a great 

increase in recent progress over that of the earlier years. 
In 1844 there were two centres of work, Narragansett and Buzzard's bays, and the coast of 

Long Island, Delaware bay entrance, and the upper part of the Chesapeake. A base of veri
fication was measured at each end of the work; four sheets were published and six were in 

progress. In 1845 this work was extended eastward, and a new centre in Albemarle sound 
was also added. Eight general and harbor charts were published, and the important survey of 
the Gulf Stream was begun. 

In 1856 the work on Section I reached Mt. Desert, Me.; the Kennebec and Casco bay were 

under survey; work was done north of Cape Ann and near Plymouth; Massachusetts bay was 

completed and progress made on the outside of Cape Cod, and further progress towards 
George's Bank in off-shore work. The difficult shoals in Nantucket sound and outside were finished. 
Six charts of this section were drawn and seven in progress, seven engraved and five in progress 

of engraving during the year. In Section II the resurvey of New York bay and harbor for the 

State commissioners was nearly completed, and the Hudson river work was extended both 

northward and southward. Several special surveys were made and a large number of drawings 
executed. The tidal observations were numerous and systematic. One chart was engraved 
and two more were in progress in this section. In Section III the work on the rivers of 

Virginia was nearly completed, and that on the seacoast and the approaches and interior of the 
Chesapeake advanced. Magnetic observations were made, some charts of localities in this 

section were in progress of drawing, two were engraved and five in progress of engraving. 

In Section IV the connection of Cape Henry was made in a preliminary way with the work of 

Section III. At the middle centre the work advanced southward to within twenty miles of 

the Oape Fear. The work from the Cape Fear centre was pushed southward into the next 
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section. Four charts of this section were drawn, three were engraved, and four in progress of 

engraving. In Section V the northern work was carried south to Lockwood's Folly, the middle 
work to the Bunting Islands, and the southern centre work over Sapelo, St. Simon's, and 
Turtle river, and part of Cumberland sound. The hydrography from Charleston to Tybee was 

also completed. Six charts were drawn, :five of them were engraved, and one was in progress. 

In Section VI the St. Mary's work was in progress, the triangulation of the keys and reefs of 
Florida was advanced eastward and westward to within one season of a junction, a~d the 
hydrography was carried eastward to Grecian shoal and westward to Loggerhead Key. Off

shore soundings were made from Tybee to Cape Cafiaveral, and temperature observations 

continued in the Gulf Stream. Two charts were drawn and three were in progress, and three 

were engraved. In Section VII the work from the Cedar Keys centre was extended south
ward; St. Mark's harbor was completed; Apalachicola and Pensacola begun. Deep-sea 
soundings were m~de, and others for temperatures. Two charts were drawn and two engraved 

during the year. In Section VIII the work was extended westward of Mississippi sound, 

being completed to Pass Christian and Pearl river. Macon and Montgomery were connected 

for longitude by telegraph, the Chandeleur sound work and the off-shore hydrography were 
advanced, and Atchafalaya bay and Cote Blanche bays were under survey. Five charts of the 
work in this section were drawn during the year and four were in progress. In Section IX 
the land work of Matagorda bay was nearly completed, the hydrography outside made some 

progress, and one chart was drawn and engraved. 
In Sections X and XI the work from the several centres made good progress. San Francisco 

bay was nearly completed. Anacapa and part of Santa Cruz island were completed, and other 
work of the Santa Barbara channel and islands executed. Cortez shoal was examined, San 

Diego harbor resurveyed, tides and currents observed. Nine charts were completed during 

the year, three were engraved, and five in course of engraving. Sixty-seven maps, charts, 
and sketches were published with the report of that year. 

The increase of the appropriation is simply the means of working more economically, and of 

sooner accomplishing a desirable result. The great outlay for the surv~y ceases as soon as 

:fixed points are determined once, and the whole work has once been gone over, by which any 

changes may be readily determined without going into a general survey again or elaborate 
operations. 

13. The comparison of progress and e:xpenditure shows that the work on the larger st.'"'le of 
the present system is more economical than on the smaller sca1e of the former progress. 

The statistical data, founded chiefly on the extent of' shore line, show that the proe:,ress in 
1855, when the work had taken its present proportions of progress and expenditure. in the 
three principal operations of triangulation, topography and hydrography, ranged fro..n nearly 
two and a half times the average progress during the earlier years of my superintendence, 

namely, between 1844 and 1849. The progress of office-work was in a higher ratio. Making 

a liberal allowance for the progress on the Western Coast, the proportionate progress on the 

Atlantic and Gulf of Mexico coasts in 1855 is at least two and eight-tenths times (2. 8 to 1,) 
the average between 1844 and 1849. The expenditure for the same coasts was, on the average, 

$116,000 during the first five years named, and $260,000 in 1855, (calendar year,) or less than 

two and three-tenths (2.3 to 1) of the former. The economy was five-tenths in two and eight-
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t.enths, or eighteen per cent., and this leaves out many things which would give a much higher 

ratio, as will be seen from the statement of Professor Trowbridge, to which I shall now refer. 
In passing to Professor Trowbridge' s comparisons, which take in the period before my super

intendence, I would observe that the proportion of one of the operations to the other parts of 

the work has been diminished purposely, the topography not being carried so far inland, partly 

in consequence of the objections urged in the discussion in Congress to this extent of topog

raphical detail, and partly from the different character of the southern coast, where the larger 
proportion of the recent work has been carried on. The paper by Professor Trowbridge, 

Appendix No. 41, shows that, considering all the expenditures of the survey from 1832 to 

1844, and from 1844 to 1856, twelve years in each, ''the expenditures for the last twelve 

years * * * * amounted to about four times the expenditures of the preceding twelve 

years; and it is shown that the field work during the last period was about 7.3 times greater 
than for the preceding period, the office work being more than ten times greater. Taking the 

field work for the comparison, which is the least favorable, we have the following result: 

From 1832 to 1844, expenditure 1, work done 1; from 1844 to 1856-'57, expenditure 4, 

work done 7.3. 

''This comparison, for an interval of twelve years, supposing the increase in expenditure and 

results to be gradual, gives an annual increase of expenditure of thirty-three (33) per cent., 
and for the annual increase of work done sixty (60) per cent., showing a gain in economy of 

twenty-seven (27) per cent. 

''It is thus seen that while a gradual increase in the Coast Survey expenditures has been 

found necessary in order to extend the benefits of the work to all parts of the coast at the same 
time, a vast gain in time and money has been effected.'' 

Profesor Trowbridge further shows that if the Western Coast expenditures and results be 

deducted, which is necessary to a fair view of the case, since the prices on that coast are so 

much higher than on this, the economy shows still more strongly. 
With that de-:lnction, "the comparison between the cost and results will be as follows, (for 

the Atlantic coast:) From 1832 to 1844, expenditure 1, work 1 ; from 1844 to 1856-' 57, 
expenditure 2. 7, work 6.5, which ehows an increase of twenty-two per cent. per annum in the 

expenditures, and of fifty-four per ceu.'t. in the results-a gain of thirty· two per cent. in economy." 
For further details see Professor Trowbridge's paper, in .Appendix No. 41. 

In these comparisons the enhanced prices of all supplies is not considered ; nor is the fact 

that iifthe southern sections the wages and supplies are more costly than in the northern ones, 

to which the work was chiefly confined in the earlier periods ; but the comparison is from the 

figures ~ they stand upon the record, the statistics being used to show the progress, and the 
appropnations to show the cost of the work. 

14. Th~' present scale of conducting the survey is just up to the wants of commerce and 

navigation. To diminish the scale would be to fall below those wants, to make the survey take 
more time and cost more money. 

When the survey was upon its former small scale there was a constant complaint in Congress 
a.nd in the country generally of its slow progress. The Executive and Congress felt this ; and 

the subject being fully and fairly considered by the President and Treasury Department, and 

by Congresl!, the scale \vas enlarged to its present extent. 



 

24 REPORT OF THE SUPERINTENDENT OF 

The various accredited bodies connected with commerce and navigation throughout the 

country have approved of the present scale of the work as at once effective and economical. 
In every question of advancement of commerce and navigation ; in the questions of military 

a.nd naval defence; in the questions of lighting, beacons, and buoys throughout the whole 

coast, Atlantic, Gulf, and Pacific, the data of the survey are called for to give the necessary 

basis for investigation and calculation. 

The constant calls for information from the archives, reaching eighty-one in 1857, show the 
demand for such data. 

To specify some of the questions in regard to commerce and navigation : The question-can 

the Great Eastern, now built in Great Britain, enter our harbors-has been determined by 

reference to Coast Survey maps. Portland has been selected as the place of touching. It has 
been shown that New York is accessible to her from the Sound side, so that she can lie nearer 

to the city than Sandy Hook ; -that she can enter the Chesapeake and reach a proper anchorage. 

The discovery of Stellwagen' s Bank, o:ff the entrance to Massachusetts bay, has led to a vast 

improvement in the safety of the navigation of that bay. 

The development of the Nantucket shoals, by which the light-boat has been placed, and 
navigation rendered comparatively safe, has been of vast importance to the commerce of the 

United States, and was not made one hour too soon, since one of our national vessels might 

have been lost with a precious freight but for the knowledge of a Coast Survey pilot, acquired 

in the survey of these shoals, and his presence at the right point of time and at that place. 
The whole question of the growth of Sandy Hook into the main ship channel of New York 

harbor has been settled by our surveys. The question of the draught of the Cunard steamers 

has been settled by the Coast Survey discovery of Gedney' s channel at New York. The ques

tion of the proper port of entrance of a great southern line of steam vessels has been solved by 

the Coast Survey ; and, in fact, the survey of the splendid harbor of York river, Va., was not 

made a month too soon. The question of the improvement of the Cape Fear and of Charleston and 

Savannah harbors turns upon our surveys. The question of a southern naval depot was decided 

upon the merits of the harbors brought out by our maps, as is shown by the discussion in regard to 

Port Royal, S. C., and Brunswick, Ga., in the Senate of the United States. The important com

munication across the peninsula of Florida by the air-line railroad; the question of its harbors 
on the Atlantic, at St_ Mary's, and at Cedar Keys and Tampa on the Gulf; and of its com.muni

cations coastwise from the north and east, and to the south and west, and with California, are 

determined for the most part from Coast Survey data, acquired not a year too soon. 
The question of the improYement of Apalachicola harbor will turn upon our data. 

The discovery of a new channel at the eastern end of Dog island, leading to a ~afe and com

modious anchorage in St. George's sound, will bear an important part in deciding the future 

of this part of the coast. 

The questions of the use of Mobile bay and of Ship and Oat island harbors for the entrance 

of tbe British packet steamers were decided by these data within a few mo•ths after the 

surveys of these important localities were made, and concerned all the Gulf States and the 
interior connected with them through the rivers. 

The question of the growth of the delta of the Mississippi will be determined in the progress 
of the survey. 
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The question of the great communication across the continent from Galveston and of the 

improvement of the coast of Texas rests upon these surveys, which are, in fact, two years 

behind the demands of that question. 
The whole commerce of the Western Coast of the United States has, in the view of her 

merchants and navigators, received the highest benefit from the reconnaissance maps of that 

coast and the surveys of the harbors. The discovery of red sand as a mark for the bar of San 

Francisco is of the highest importance. 
In regard to the defences the chief engineer speaks in terms not to be misundersV:iod. The 

modification of the defensive works at New York, and of those at Mobile entrance, and the 

defences of San Francisco, may be cited among many instances of t.he value of these surveys. 

The improved light-house system has availed itself of the Coast Survey data in regulating 

the positions and number of lights and in determining their necessity; also in placing beacons 

and buoys. The Florida reef has been rendered comparatively safe by the beacons, places for 
which were pointed out by the survey, by the anchorages found, and the charts presented to 

navigators. The loss of one large vessel on this reef, avoided by our chart, according to the 

testimony of the captain, would have covered most of the cost of the Coast Survey for one 

whole year. 
15. The list of developments and discoveries made by the Coast Survey parties, in their 

soundings and examinations, shows in a striking form the utility of the Survey to commerce 

and navigation. 
This list (Appendix No. 9) includes at present no less than a hundred and fifty items, and 

shows how very necessary it was to the mariner to be made acquainted with the dangers and 

facilities to navigation thus developed. The list contains developments on every part of the 

coast which has yet been under survey. 

16. The enormous losses by marine disaster, as well of life as of property, should be dimin
ished by every proper means, and one of the most effective of these is by providing accurate 
charts of the coast. 

In 1855 about four hundred and thirty lives were lost upon our coast, and property to the 

value of $11,850,000. The increase of tonnage yearly is about ten per c.tnt. Interesting 

statistics of wrecks, obtained by Professor Trowbridge from the underwriters at New York, 

are stated at the end of his paper, (Appendix No. 40.) That the tendency is to diminish the 
risks of navigation is well known to the underwriters. The case of the Florida reefs is directly 

in point. By the erection of beacons resulting from the surveys, the publication of sketch 

maps as the survey was going on, and other circumstances not necessary to state, the number 

has been diminished and the character of the wrecks has been changed. In three years, from 
1844 to 1846, there were, on the average, thirty-seven wrecks upon the Florida reefs, while in 

three years afterwards, (1854 to 1856,) notwithstanding the increase of tonnage, there were 
but thirty-five wrecks on the average. 

The increase of tonnage would have made the proportional number forty-nine. The propor
tional. losses, too, were much diminished. 

17. In determining the scale and mode of executing the Coast Survey it should be considered 

that the work is a temporary one, having a limited object-the surveying of a definite extent 
of coast. 
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The survey of the coast having been once determined upon, there is a definite amount of 

work to be done, and the problem is to execute that with the greatest economy and despatch 
consistent with the resources of the government. The increase of the appropriations provides 
for the more rapid completion of the work, and terminates, therefore, all expenditure at an 
earlier date. It is not like the increase of a government expenditure for a permanent depart
ment, where an enlargement of expenses remains, and year by year must be constantly provided 
for, but this provides for its own completion at a day so much earlier as the means a're more 
abundantly furnished, and, in fact, as experience shows, in a greater proportion than this. 

18. While other compensations under the government have been considerably increased 
those of the officers of the Coast Survey have, on the average, been diminished, indicating a 

close economy in this branch of the public service, where the salaries are fixed by the Treasury 

Department itself. This is notwithstanding the enhancement in price of everything in the 
country which has occurred during the period referred to. 

DEVELOPMENTS .A.ND DISCOVERIES. 

The general list up to 1857, inclusive, is given in Appendix No. 9, and contains one hundred 
and forty-two references to matters geographically arranged. The following is a list for the 
last year : 

1. Fishing ledge off Kennebunk, Maine, thoroughly sounded. 

2. A rock one mile to the southward and westward of Boon island, with seventeen feet 
water. The sea breaks on it in heavy weather. 

3. Development of Boon Island ledge, coast of Maine. 

4. A rock off Cape Neddick, Maine, determined in position. 
5. A detached rock, two-thirds of a mile northward and eastward of York ledge, Maine. 

6. Determination of the position of a rock more than a mile off the mouth of York river, 
Maine, bare at low tide and dangerous to coasters. 

7. Development of Duck Island ledge. 
8. A very dangerous rock, with only six and a half feet water, off the entrance to Portsmouth 

harbor, N. H., a~out four nautical miles eastward from the Whale's Back light. 

9. A. rock, with twelve feet at mean low water, about a third of a mile eastward of that just 

described. 
10. An extension of the sand spit to the southward of Sunken ledge, Boston harbor, since 

the survey of 1847. 

11. Luddington rocks, determined in position, about ten yards apart, a mile and a half 

(nautical) S. W. by compass, from New Haven light-house. 
12. Tidal currents in East river, New York, and surface and sub-currents investigated in 

New York harbor, the lower bay, and on the bar. 
13. Changes of shore-lines and hydrography determined at the Cape Fear entrances, N. C. 

14. Increase of depth developed in Maffitt' s channel, Charleston harbor, S. 0. 
15. A new channel into St. George's sound, (Apalachicola., Fla.,) at the east end of Dog 

island, and anchorage connected with it. 

16. Shoals near the east and west passes of St. George's sound, (Apalachicola, Fla.,) 11.nd 

a new channel between St. George's and St. Vincent's islands. 
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17. Whiting's rock, determined in position near the ''Brothers,'' at the entrance of San 

Pablo bay, Cal. 
18. A reef developed off the Contra Costa flats, San Francisco bay, Cal. 
19. A bank of three and a half fathoms, about a mile off the S. W. point of Sucia island, at 

the northern entrance of Washington sound, W. T. 
Notices of several of these developments and discoveries are given in the Appendix, Nos. 10 

to 18, inclusive. 
The most important one is the discovery by Lieutenant Commanding Duer of the eastern 

channel into St. George's sound, (Apalachicola.) 
I have not thought it necessary to repeat the table of depth of channels, bars, &c., given in 

my last report, deeming a publication, with additions, once in two years sufficient. 

The reports to which I have just referred as in the Appendix contain statements of interest 
in refuting or admitting suggestions in regard to facilities and dangers. I am indebted to 
Captain R. B. Forbes, to President Curtis, (through Messrs. Bond & Son,) and to G. W. 

Blunt, esq., for valuable suggestions in regard to examinatiom1. 

SURVEYS ON THE WESTERN COAST. 

A list of surveys of capes, headlands, islands, harbors and anchorages, bays, reefs, banks 
and shoals, straits and entrances, rivers, cities, and towns on the Western Coast is given in 

Appendix No. 7, and includes one hundred and ten titles. The work has closely followed the 

development of that important part of the coast of the United States. The aid required under 
the law to the Northwest Boundary Commission has necessarily retarded the hydrography there 
during the past year. The survey of the Western Islands, too, is continuing from a balance of 

the former appropriation, no new appropriation for 1858-' 59 having been made. 

DIRECTORY FOR THE PACIFIC COAST. 

This useful Wilrk (Appendix No. 44) has been compiled by George Davidson, esq., assistant 
in the Coast Survey, from the Coast Survey and other authentic data, embodying also the 
results of his own experience on the coast, where he has been occupied in charge of geogra· 
phical, triangulation, and topographical parties since the commencement of the survey in 1849. 
Having thoroughly and peculiarly identified himself with the survey of the Western Coast from 
its beginning, and had occasion himself to know the necessities, facilities, and dangers of its 
navigation, he has been in a position to prepare a particularly valuable directory for the use of 

mariners and navigators. 

Mr. Davidson was one of the pioneers of the Coast Survey on the Pacific, and the oldest of 
the party (George Davidson, John Rockwell, and James S. Lawson) who undertook, upon the 
slender resources of the survey and under the difficulties incident to the recent discovery of 
gold in that region, to carry forward the work. Lieutenant William P. McArthur, United 

States navy, to whose energy and enterprize we owed the first reconnaissance chart of the 

coast, did not live to return to the Atlantic States with the results of his labors. These have 

been perfocted with more ample means by Commander J a.mes .Alden, whose na.me, with those 

of Lieutenants Ba.rtlett, MacRae, Cuyler, and others, is honorably associated with the advance 

of the hydrography of the Western Coast, from Lower California to the British possessions. 
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On the Pacific coast the Directory will pass into the hands of the officers of the navy and 

navigators generally, and any errors or inadvertencies which may exist (and in such an 
extensive work they must almost necessarily occur) cannot escape criticism. This Mr. 
Davidson frankly and unhesitatingly admits. The credit of an elaborate, important, extended, 
laborious work like this ~annot be, even in the least degree, impaired by slight imperfections 

in detail. 
The general plan of the Directory is, to give a description of the bay, harbor, poi.ttion of 

the coast, its leading features, the history of its discovery, with notes of the previous maps 

and charts, and remarks of the earlier navigators, and a comparison, sometimes, of existing 
characteristics with those assigned in earlier times. The facilities for navigation, geographical 

position, and magnetic variation follow, with sailing directions for entering the bay or harbor, 
or passing along the coast. The leading features of the tides are given. General remarks 

close the paragraphs, each of which is headed with the name of the portion of the coast 

described in it. References are added, giving the dates of the Coast Survey charts of all the 

localities for which charts have been published. 

SPECIAL SURVEYS. 

progress made in the survey for connecting the triangulations of the Atlantic and Gulf 

of .Mexico by an air line across the head of the peninsula, is stated under the head of Section 
VI. I remarked last year that another appropriation of ten thousand dollars would be required 

to complete this work, if that sum only were granted for the fiscal year -1858-' 59. I have yet 
had no reason to change this opinion, and have therefore asked five thousand dollars for the 

next fiscal year for the work. It is probable that a second appropriation of the same amount 

may be needed to complete it. 

In prosecuting the special SQr:veys for the General Land Office of the Florida main and keys, 
the main at Cape Sable has been connected by triangulation with the keys, and two topo· 
graphical parties have been engaged between Key Largo and the Vacas, marking those keys 

which contained fast land, according to the scheme approved by the Land Office. My report 

on this subject to the Commissioner is in _t}ie Appendix, (No. 35,) accompanied by extracts 

from those of the assistants occupied in the surveys. One more y~ar would have completed 
this work had the appropriation been continued. 

INFORMATION FURNISHED. 

The list of items of information furnished, under the regulations of the Treasury Department, 

from the archives, is given in Appendix No. 6, and includes seventy-two communications of 
more or less importance, some of them consisting of several tracings of maps. An application 

to the Secretary of the Treasury is needed as a security in case of non-compliance with the 

simple conditions exacted by the department. 

STATISTICS. 

Of the field and hydrographic parties, a considerable number is either at work at the end of 
the surveying year, or about being transferred to the southern sections ; and it hence follows, 
of necessity, that a pa.rt of the qfftce-work is left outstanding when my annual report is made 
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up. The statistics heretofore given were taken from such data as were in the office when my 

yearly reports were presented to the department to be laid before Congress ; and from varying 
exigencies incidental to that period of the season, unequal portions of the office-work were in 

consequence omitted. In some cases, moreover, the return of records, &c., was unavoidably 
delayed or postponed by tho immediate reassignment of the same parties to other field duty. 

Within the year the table of statistics has been thoroughly revised by reference to the 

aggregate journals, charts, topographical sheets, and other data now in the archives, and the 
particulars distributed to the dates to which they respectively belong. The re1mlt (Appendix 

No. 8) is satisfactory, and shows, as might be expected, a gain in the rate of progress in the 
prosecution of the field-work. 

MAPS AND CHARTS. 

The details of progress, in reference to maps and charts, are given under the head of office
work in the closing chapter of this report. In my report of last year I explained the plan 

which had been adopted for a series of preliminary charts of the coast on a scale of Tv/008, 
and for two sets of finished maps and charts, one with coast topography and in-shore 
hydrography on the scale of moo. and the other, general coast charts with both the in and 
off-shore hydrography on the scale of ·rorlooo· I stated at the same time the progress made in 
the several classes, and the materials already in the office for the series. Besides these three 

classes are the numerous harbor maps and charts published or in progress. 

The study of the 80~00 coast maps and charts has been completed during the year as far as 
is practicable, before the minute surveys of all the localities are made. They are a hundred 

and thirteen in number, formed into sets or series, (Sketch No. 40,) so as to include some of 
the principal highways of commerce on the same series, beginning and ending at ports con· 

nected in commercial relations and navigating interests. Of these, twenty-seven are in 
progress of drawing or engraving, fifteen having been already completed. The materials for 
beginning twenty-eight are in the office. The Atlantic coast will be given in sixty-seven 
sheets, constituting twenty-four series. The first series extends from Calais, Maine, to 

Penobscot bay, and is divisible into two sets of J.wo sheets each i one from Calais to Eastport, 
the other from Eastport to the Penobscot. · 

The second extends from Bangor, Maine. to Portland ; is also in three sheets 11nd divisible 
into two sets, one including the Penobscot river and bay from Bangor to Rockland; the other 
from Penobscot entrance to Portland. 

The third series, in three sheets, extends from Cape Elizabeth (Portland) to Cape Ann, 
(Gloucester, '.Mass.) 

The fourth series, in two sheets, extends over Massachusetts bay. 

The fifth, in three sheets, from Nantucket to Point Judith. 

The sixth and seventh, each, in three sheets, over Long Island Sound and the south side of 
Long Island. 

The eighth, one sheet, over New York bay and harbor and the approaches. 
The ninth, in three sheets, along the coast of New Jersey. 

The tenth, in three sheets, includes Delaware river (from Trenton) and Delaware bay. 

The eleventh, the peninsular seacoast of Delaware, Maryland, and Virginia. 
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The twelfth and thirteenth, each in three sheets, cover the Chesapeake; one series extend

ing from the head of the bay to the Potomac, and the other from the Potomac to the entrance. 
The fourteenth series, in three sheets, extends from Cape Henry to Cape Hatteras. 
The fifteenth and sixteenth, each in two sheets, cover Albemarle and Pampiico Sounds, the 

minor sounds connected with them, and the entrances to the rivers. 

The seventeenth series, in two sheets, extends from Cape Hatteras to Cape Lookout. 
The eighteenth, in three sheets, from Cape Lookout to Cape Fear. 
The nineteenth series, in three sheets, reaches from Cape Fear to Winyah bay. 

The twentieth, from Winyah bay to Tybee entrance, (Savannah river.) 
The twenty-first, in four sheets, from Tybee entrance to the St. John's. 

The twenty-second, in four sheets, from the St. John's to Cape Canaveral. 
The twenty-third, in two sheets, from Cape Canaveral to St. Lucie Inlet. 
The twenty-fourth, in three sheets, from St. Lucie Inlet to Cape Florida, terminating the 

Atlantic coast. 

These sixty-seven sheets will be generally of the same size, namely, twenty-five by thirty

five inches; and all may be bound into the same atlas of the Atlantic coast. 

The Florida channel and Gulf of Mexico coast will be given in forty-six sheets, constituting 
seventeen series. The sheets are of the same size as for the Atlantic. Continuing the num· 
ber~ heretofore referred to : 

The twenty-fifth series, in four sheets, extends from Cape Florida to Key West. 

The twenty-sixth, in two sheets, from Key West to the Tortugas. 
The twenty-seventh, in two sheets, from Cape Sable to Cape Romano. 
The twenty-eighth, in three sheets, from Cape Romano to Tampa bay. 

The twenty-ninth, in three sheets, from Tampa bay to Cedar Keys. 

The thirtieth, in two sheets, from Cedar Keys to St. Mark's. 
The thirty-first, in two sheets, from St. Mark's to Apalachicola. 
The thirty·second, in two sheets, from Apalachicola to St. Andrew's bay. 
The thirty-third, in two sheets, from St. Andrew's to Mobile. 

The thirty-fourth, one sheet, covers Mobile bay. 
The thirty-fifth, in three sheets, extends from Mobile entrance to New Orleans. 
The thirty-sixth, in six sheets, two of which are the same as two in the last series, embraces 

the approaches to New Orleans. 

The thirty-seventh, in two sheets, extends from Timballier bay to Atchafalaya bay. 

The thirty-eighth, in three sheets, from .A.tchafalaya. to Calcasieu bay. 
The thirty-ninth, in three sheets, from Calcasieu to Galveston bay. 
The fortieth, in three sheets, from Galveston .to Matagorda entrance. 
The forty-first, in three sheets, from :Matagorda to Corpus Christi bay. 

The forty-second, in three sheets, from Corpus Christi to the Rio Grande. 

Materials for beginning twenty-nine of these series (more than half) are already in the 
archives. These, it will be remembered, are to be finished maps resulting from the survey. 

In the Drawing Division, seventy-eight sheets have been worked on during the yea.r, forty

seven of which have been completed, e.nd thirty-one a.re in progress. Of the number completed, 



 

THE UNITED STATES COAST SURVEY. 31 

eleven are finished maps, four preliminary charts, three comparative charts, twenty-six 

~e sketches, (including fourteen progress sketches,) and three are sheets of diagrams. 
" Eighteen of the drawings in progress are finished maps, four are finished charts, three 

general coast charts, and eight are preliminary charts. 

In the Engraving Division, six first class maps have been completed during the year, and 

twenty have been in progress. Of these la11t, twelve were commenced in former years and 

eight in the present year. Sixteen second class maps or charts and sketches have been com
pleted within the year; twelve of which were begun in the present year, and four of the same 

class, commenced within the year, are in progress. Six diagrams have been completed. This 

gives a total of twenty-eight plates completed, and twenty-four in progress, or of fifty-two 

engraved or engraving within the year ending October 1. In addition to those engraved upon 
copper, twenty-one charts and sketches have been engraved upon stone, under the direction of 

the Superintendent of Public Printing. The complete list, giving the titles of the maps and 

charts, will be found in .Appendix, No. 19. The list of maps, charts, and sketches, up to the 

present date, also accompanies this report, and will be found in the same Appendix. It 

includes two hundred and eighty-six titles, of which fifty-eight are of first-clMs or finished 
maps. In addition to these, twenty progress sketches have been engraved. 

PRELIMINARY SEACOAST CHARTS, GENERAL CO.AST CHARTS, OR OFF-SHORE CHARTS. 

The notice of the preliminary seacoast charts and of the general or off-shore charts, in my 

last report, was so full, that it is not necessary to do more at present than to say that the work 

upon them has been systematically pursued. Of the thirty-three preliminary charts, fourteen 

are in progress of drawing or engraving or have been completed, and three have been super

seded by finished maps, and of the general coast charts, three are now in progress. 

LONGITUDES. 

The law of 1844, reorganizing the Coast Survey, provided that it should be executed according 

to a plan to be submitted to the President of the United States by a board of officers therein 

designated. The work has been successfully carried on under that plan from its early stage 

until now it is, on the .Atlantic, more than two-thirds done, and or. the Gulf of Mexico more 

than one-half done, and the plans for its completion are so fully developed as to show that 
merely steady progress in the direction already fixed is needed to insure a successful comple
tion within a limited period. 

Prominent among the provisions of the plan was the following: "At the most favorable 

points of this main series [of triangles] observations shall be made for the determination of 

latitude, longitude, and azimuth, and also such magnetic observations as circumstances and the 

state of the annual appropriations may allow. It is also urged, and deemed essentially neces

sary, that the difference of longitude between some main points of the survey and the meridians 

of any or all of the European observatories be ascertained immediately." 

The first directions issued by the Treasury Department for the survey under my superin
tendence, in 1844, provided for the execution of this work as follows: 

"Astronomical and magnetic observations, in addition to those already specified, will be 

made a.t suitable points within the limits of the survey, as directed in A.rt. I of the plan for the 
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reorganization of the survey of the coast. The difference of longitude between some well 
determined European observatory and a point connected with the survey will be determin1 
as soon as practicable." 

At that time astronomical observatories and the transportation of chronometers furnished 
the only means of determining the longitudes. In my report of 1844 I describe the steps 

taken to carry out the directions, and refer to the observations of occultations and moon cul
minations made for the Coast Survey at Cambridge, by W. C. Bond, esq., and at Philadelphia, 

by Prof. E. 0. Kendall, to the computations of Prof. S. C. Walker, who had charge of this 
branch of the subject, and to those of Prof. Peirce, of the Cambridge observations of four 
years between 1831 and 1840. At the same time an arrangement was made with Mr. Bond for 

reporting the results of difference of longitude between Liverpool and Boston as determined by 
the chronometers of the Cunard steamers. 

The collection of astronomical observations, including those of eclipses, occultations, and 

moon culminations, and of chronometer results, was continued, and my reports each year show 
the progress made, and in 1845 Prof. Walker made an elaborate report upon this subject, 

showing how it was to be continued. In my report of 184 7 his labors are thus spoken of: 
" The labors of Mr. Walker are directed to the following points: I st. To make for the Coast 
Survey as extended a collection of astronomical observations, bearing upon the longitude, as 

practicable. 2d. To preserve throughout, in the reductions, uniformity of method. 3d. To 

present in successive annual reports, or when specially called upon by the Superintendent, the 

best data for the longitudes of cardinal points which the tables and catalogues of the day enable 
him to furnish. 4th. To preserve the computations, and so to arrange the equations of condi
tion which they supply, that any subsequent modification of the data may be readily applied. 
The determination of the longitude of a cardinal point in the Coast Survey, by comparison of 

observations in the United States and Europe, with a degree of precision at all comparable to 

the results of the geodetic part of the survey, is a work of great difficulty. The object of Mr. 
Walker's labors is to bring to bear so large a number of results that any new or isolated efforts 
cannot sensibly alter the conclusion er impair confidence in it. The importance of this will be 

obvious to all who are acquainted with the difficulties encountered in fixing, in other national 

surveys, the geographical position of the central meridian." 

In 1848 Mr. Walker, then an assistant in the Coast Survey, and devoting his whole time to 
the work, made his elaborate report, in which, with remll.rkable sagacity, he anticipated so 
many of the causes of error of the lunar tables, a part of which had already been stated in 

1845. This report also urges the discussion of all the occultations of the Pleiades previously 

suggested by Bessel. 
In 1846 the completion of several telegraph lines gave a new impulse to this "subject, and 

under Mr. Walker's immediate direction the American method o.f longitudes was rapidly 
developed in connection with the survey of the coast. In this work: the ingenuity and labors 

of Messrs. Saxton, Bond, Mitchel, Locke, Loomis, and others, were brought to bear, under Mr. 

Walker's impulse, upon the various problems which early developed themselves in connection 
with telegraph longitudes. 

The intrinsic difficulties in the astronomical methods, so strongly urged by Mr. Walker, led 

us to look more closely to the chronometric results, and having obtained all the fruit from the 
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use of the chronometers of the steamers of which these determinations were capable, our atten

tion was turned to special expeditions, in which the instruments would be exclusively under 
the control of agents of the Coast. Survey. In 1849 and 1850 the first. expedition was organized 

and placed under the direction of Professor W. C. Bond, of Harvard observatory, and ''the first 

mean result, derived from one hundred and seventy-five chronometers," was deduced by bim 

and reported. 1\. second expedition, in which the experience of the first was used to improve 

the methods, was carried on in 1851 under the same immediate direction, the number of 
chronometers having been increased to one hundred and ninety, and the instruments having 

been, most of them, specially prepared for use in the expedition. The results obtained in 

1849, 1850, and 1851, were reduced by Geo. P. Bond, esq., who reported the result in 1854. 

This year (1851) Mr. Bond reports that, "According to your instructions I have made pre· 
liminary arrangements for the connection in longitude, by means of the electric telegraph, of 

the British surveys of the Bay of Fundy and Gulf of St. Lawrence with the United States 
Coast Survey. Commander Shortland writes me that he 1vill be in readiness to meet us at 

Halifax the beginning of November." The observations were brought to a close in December, 

1851, those between Cambridge and Bangor in connection with them being under charge of 

Professor S. C. Walker. 
The evidence being deemed conclusive that the variation of temperature in the chronometers 

seriously affected the results previously obtained, a new expedition was undertaken, preceded 

by the investigation of tbe effect of temperature upon the chronometers. This, also, was under 

the charge of Professor W. C. Bond, whose report is given in mine of 1855.-(.Appendix No. 43.) 

Geo. P. Bond, esq., by the method of least squares, gave for the difference of longitude of 
the Liverpool and Cambridge observatories, 4h. 44m. 31. 89s. ± 0.19s. For the first time the 

voyages east and west gave sensibly the same result.-(.Appendix No. 23, 1856.) 

In 1852 Professor Peirce, of Harvard, undertook the subject of longitude computations, and 

on the decease of Profes1wr Walker, in 1853, Dr. B. A.. Gould, jr., took charge of the telegraph 
operations ano the computations depending upon them. 

The method of the Pleiades was revived by Professor Peirce in 1855, (Appendix No. 42, 

Superintendent Coast Survey Report, 1855,) and diagrams of the occultations have been dis

tributed to the observatories in the United States and in Europe, which were invited to observe 
and transmit the observations to the Coast Survey Office. 

The telegraphic methods were steadily in p~gress, and through the liberality of the officers 

of the different telegraph lines every facility was had for extending the chain of longitudes 

from Washington southward and westward and northward and eastward. The introduction of 

repeaters into the different lines required the use of numerous stations in the general chain. 
By the kindness of the directors of the New York, Newfoundland, and London Telegraph 
Company, in 1857, facili~es were• extended to us between Bangor and Calais, Maine, and the 

arrangement with the provincial lines inuring to our advantage a station was put up at Sackville, 

New Brunswick, near the Bay of Fundy, in 1857, with a view to connect that point, where 

there is a repeater, with Calais on the one side, and with the Newfoundland telegraph station 

at Trinity Bay, so as to be prepared, in case the Atlantic telegraph cable was successfully laid, 

and a connection through it was practicable, to connect our longitude with Valentia, in Ireland, 

already connected with Greenwich by the Astronomer Royal. 
5 ~ 
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It will be seen by this brief account that the subject of longitudes has been expressly enjoined 

upon the Coast Survey by law, for the purpose of determining the '' difference of longitude of 
some main points of the survey and the meridians of any or all of the European observatories." 

The Treasury Department has, in its annual directions, never lost sight of the importance of 

this problem. The work has been assiduously prosecuted by the various method5 known when 

the direction of the law was issued, and a new one has been successfully introrj.uced and brought 

to a high state of perfection. Repeated assurances have been given me by the honorary 

directors in the United States that, in the event of the successful connection by telegraph with 

Europe, the Coast Survey should have the first use of it for longitude purposes. 'l'he progress 

which has been made in the execution of the law has been satisfactory, and requires only the 

opportunity to transmit telegraph signals to make it complete. The necessary instruments for 

the application of the ''.American method" are on hand, in their most complete form ; the 

observers are trained to the method, and are regular office1·s of the Coast Survey. All the 

conditions of the problem are well understood, and we are in a position to carry forward, 

economically and efficiently, our work thus elaborately begun and steadily continued, to a suc

cessful close. 

LONGITUDE BY OCCULTATIONS OF THE PLEIADES, SOLAR ECLIPSES, AND MOON CULMINATIONS. 

The arrangements for observations of occu1tations of the Pleiades by the moon have been 

continued under the direction of Professor Peirce. 

The predictions for )farch ID, August 3, August 30, September 26, October 24, and Decem

ber 18, were computed by Mr. Edwar<l Pearce, jr., and were projected in the Coast Survey 

Office and distributed to the different observatories in this country and abroad. 

The list now embraces thirty stations in America, and a like number in Europe. 

Observations of the occultation of December 27, 1857, have been received from ten stations, 

including two foreign ones. Of the occultations of this year we have, for March 19, observa· 

tions at seven American ; for August 30, at three European, and for September 26, at two 

American observatories. 

Observations of moon culminations, occultations, and of a solar eclipse, have been made for 

the Coast Survey at Harvard College observatory under the direction of Professor W. C. Bond, 

(see Appendix No. 22,) and observations of moon culminations at the Cincinnati observatory, 

under the direction of Professor 0. M. Mitchel.-(Appendix No. 23.) 

A new method of computing longitude from moon culminations, originating with Professor 

Peirce, is given in Appendix No. 21. The method takes advantage of the recent improvements 

in the lunar tables, and saves much labor by substituting the use of the hourly lunar ephemeris 

for an interpolation by fourth differences from the list of moon culminations. 

Longitude,s by the idegraphic method.-We have this year completed the connection of Wash

ington and New Orleans by filling up the gap between Mobile and New Orleans. The meridians 

of Albany and New York have also been connected. The particulars of the work are given in 

the chapters on Sections VIII and II, respectively. Incidentally the longitudes of a number 

of important places have been determined, where the repeaters introduced in the telegraph 

lines required the establishment of a new station. 'l'he opportunity was used to determine the 

latitude and magnetic elements of the same places with but a trifling additional expense. 

As the telegraph lines are extended this admirable method will be pushed onward. We have 
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a station at Sackville, N. B., for the purpose of connecting with the Nova Scotia survey, the 

connection being only partially effected in 1851. Tho places connected by longitudes determined 
in this ·way, namely: Calais and New Orleans are twenty-two and three-quarter degrees of 

longitude and fifteen and a quarter degrees of latitude apart, and in an air line one thousand 

six hundred and twenty-one miles. 

LATITUDES BY THE ZENITH TELESCOPE. 

In the Appendix. to my report of last year I gave a valuable paper, by Assistant Charles A. 
Schott, on the use of tho zenith telescope for determining latitude by Talcott' s method. Certain 

observations made in 1853 l'!eemed to indicate that this method was not free from objection, on 

account of the personal error of the observer, or special error of the instrument, or that two 
observers, with the same or different instruments, and observing the same pairs of stars, would 
not obtain the same latitude. This subject has been made one of careful study, the observers 

and instruments having been changed so as to vary the circumstances of observation. The 

result is highly satisfactory, for it turns out that there is neither "personal equation" of 

observer nor of instrument. 

A. probable accidental error of from one-quarter of a second to a second of space may be 

expected from one observation upon a pair of stars used in this method, according to the size 

and quality of the instrument and the skill of the observer. The probable error of a latitude 

result, from the errors in declination of a single pair of stars as given in the catalogue, ranges 
from six-tenths of a second to one second. So that a latitude from thirty pairs may be expected 
not to vary more than from eleven-hundredths to eighteen-hundredths of a second from the truth. 

The details of results, with the names of the assistants who have co-operated in obtaining 

them, are given in Appendix No. 20. 

MAGNETIC RESULTS. 

While observing the variations for nautical purposes, it is easy to add the other important 

magnetic data of dip and intensity, and such has been the system adopted. 

A.s the work is extended new stations are occupied, and every two years the data for these 

additional stations are given in my annual report. The maps of magnetic lines which have 
resulted from these investigations have also been given ·with my reports. 

During the past two years twenty-eight additional magnetic stations have been occupied, 

spread over the Atlantic, Gulf, and Pacific coasts. The table, Appendix No. 24, gives the 

place, tho latitude and longitude, the declination, (variation,) the dip, and the horizontal 

magnetic intensity, the date of observation and remarks. The whole number of points at which 

observations have been made, chiefly in connection with the triangulation, is a hundred and 

eighty-three. 

The annual reports have contained a valuable series of papers, by Assistant Charles A. 

Schott, on the gradual changes of the magnetic elements, (secular changes.) Two new contri. 

butions by the same officer are given in the Appendix Nos. 25 and 26, the first being a redis

cussion by which he has developed the existence of an intermediate period of about eighty. 

eight years within the period of two hundred and thirty-four years, in which the secul11-r c:Qa.nge 

of the magnetic declination is completed at Hatboro', P.ennsylvania. 



 

36 REPORT OF THE SUPERINTENDENT OF 

The observations are so closely represented as to leave an error of observation of only ::1::5'. 2. 
The maximum declination occurred in 1796.3, and its present annual westerly increase is 4'.4. 

This latter quantity will reach its maximum (4'.6) in 1875. The second paper (.Appendix No. 

26) discusses the secular change of the magnetic declination (variation) and dip at Washington 

city. 
The magnetic declination was least at about the close of the last century, (1797 .6, with a 

probable uncertainty of 1. 8 year,) and the probable duration from least to greatest is two' hun
dred and thirty-seven years, with an uncertainty of several years. The improved formula for 
expressing the declination at any date is still very simple, and gives results according closely 

with the observed ones, not differing more than a third of a degree in any case. Its differen
tiation gives for the annual change at this time 3.1 minutes, increasing westwardly. .At the 

close of the last century the line of no variation passed below Washington and above Norfolk. 

The greatest declination will probably be west 4°.4. . 

The formula for the dip retains the form before given to it, but the co-efficients am improved 

by the new data, and the dip may be computed from it between 1839 and 1858 with no greater 
error than two minutes and a half. The present annual change is about 1. 2 minute, and the 

minimum of dip occurred in the summer of 1844. 

TIDES .A.ND CURRENTS. 

Regular observations of the tides have been kept up on the Atlantic coast at Boston, New 
York, Old Point Comfort, Charleston, and St. Mary's ; and on the Pacific coast at San Diego, 
San Francisco, and Astoria. The observations are systematically reduced as they are received, 

and the report of the chief of the tidal division, .Assistant Pourtales, .Appendix No. 29, gives a 
complete bst of them, and states the progress made in their reduction. The Boston series 

extends now through more than eleven years, during which period the registry of not more 
than half a dozen tides has been missed. .All the stations, except Boston, are furnished with 
Saxton's self-registering gauges; but at New York the winter observations still require the use 

of the common gauge. The discussion of the tides of the Florida reef showed that observations 

for a longer period were necessary there, and four stations have been occupied between Cape 

Florida and the Tortugas for a year. The gauges have now been removed to the western coast 

of the peninsula, to Charlotte harbor, Tampa bay, and Cedar keys, the Tortugas station being 
kept up to connect the two series. 

An interesting series of observations has been made in San Francisco bay to develop the 

curious changes which the tide wave undergoes, especially the diurnal wave in that bay and its 
dependencies. These observationa will be more particularly noticed under the head of the 
hydrograpby of Section X. 

The changes in the co-efficients of the tidal formula from year to year· have yet baffled us in 

obtaining all the accuracy that is desired for prediction tables. We are constantly at work, 
however, upon the problem. 

The tide-tables and tide and current memoir prepared by me have been revised in the 
tidal division for the report of this year, .Appendix No. 43. 

Tidal currents in New York bay and har'Wr, and the approaehes.-A discussion of the tidal 
currents ne&r Sandy Hook, from the observations of A.ssist&nt Henry Mitchell, ill given in 
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the Appendix No. 27. The general results have been heretofore stated m my reports, and 

the paper gives the numerical details with diagrams representing them, and the generalizations 
to which they have led. A sketch (No. 39) show!! the places of the current stations which 

were selected so as to embrace the phenomena of False Hook and its channels ; of the point of 

the Hook and the ship channel passing by it ; of the western side of the Hook ; of Sandy Hook 
bay; and of the western extremity of the main ship channel. The normal currents in the main ship 

channel are first discussed and referred to the tides ; and using these as a standard, the second
ary currents of False Hook channel and its approaches, and of Sandy Hook bay, are described 

and traced to their sources. The shore currents which transport material to the extremity of 

Sandy Hook, and mainly cause its growth under water, are shown to prevail for more than 

seven hours out of twelve and a half, the velocity of the flood current being nearly a mile and 
a quarter per hour, while that of the ebb is five-eights of a mile. This is the current which 
makes False Hook channel, and which has removed the bulkhead formerly existing off the 

northern point of the Hook, and the False Hook itself occupies the debateable ground between 

the outside currents (normal) and those of the shore, (secondary,) the difference of action being, 

in fact, defined by this shoal. 

The obvious method of limiting the growth of the Hook by jettees is pointed out as of easy 

resort whenever the case may seem to require it. 

The system of secondary currents in Sandy Hook bay is quite complex, varying at different 

stages of the tide, but may be clearly traced and understood by following the diagrams given in 

the memoir, (Sketch No. 39.) At certain stages of the ebb-tide the main current of the bay, 

that of the main ship channel, is merely deflected into Sandy Hook bay ; while at portions of 

the flood, the currents caused by the lateral communication of motion are entirely different from 

the normal ones. For example: about four hours after low water, while the current of the 

main ship channel is flowing westward, that of the eastern section of Sandy Hook bay flows to 
the north, and, near the Hook, with a velocity of one mile and four-tenths per hour. The 

shifting whirl, which begins at the point of the Hook about an hour after low water and 

extends in size as it moves to the southward and westward at a later period of the tide, and 
which is one of the most remarkable features of these currents, is traced upon the diagrams. 

The estimate of work done in shifting material by the ebb current in the eastern :re.rt of the 
bay, to that done by the flood, is as high as forty-five to one ; while in the middle it is as nine 

to one. The form of the bottom is, of course, in general accordance with these results. 

The general investigation in the harbor and approaches has been continued in the upper 

and lower bay of New York by the occupation of forty-seven stations. 

The currents below the surface have been. observed by an ingenious apparatus devised by 

Assistant Henry Mitchell. This consists of two large copper globes, as floats, connected by a 

slender cord, one weighted so as to float when immersed to the depth of four feet, and the other 

so BB to sink to different depths in the currents which it may be desired to investigate. The 

motion of the apparatus will depend, of course, upon the difference of movement at four feet, 
the nearly superficial current, and below, so that, obtaining by the ordinary log the movement 

at the surface, that below becomes known by observing the motion of the apparatus itself. It 

has been tried also by balls with small stems or tubes, the balls being weighted so as to Boat 
at the desired depth. 
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Some very curious and useful results have already been derived from these observations, 
which, however, have not yet been fully discussed. For example: at a station between 
Governor's and Bedloe' s islands the currents were observed at the surface, at 17, 42, and 68 
feet, respectively, the depth of water at the station being 80 feet. The flood drift at 42 feet, 

and still more at 68 feet, greatly exceeds that at the surface in velocity and duration, while the 
ebb drift at 68 feet is very feeble, that at 42 feet being still considerable. During the_ course 
of the tide the axis of the drift or line of greatest movement changes its place consid~rably, 
rising and sinking. 

The singular channel which connects Gedney' s with the eastern channel, and the perma

nence of which has been quite a puzzle, will, it is believed, receive its explanation from these 

observations. Mr. Mitchell says: 
''In that channel our apparatus indicated still water immediately below the general depth 

of the bar, (18 to 21 feet,) and yet at 40 feet we detected a slight counter drift creeping lazily 
along, entirely local, I think, in character. This counter drift is so feeble, and occupies such 

a thin stratum, that we could not measure it, and only found it on a moonlight night by seeing 

our white sinkers straggling away in an opposite direction to the surface drift. This channel, 
unlike any of the deep channels in its neighborhood, appears to be the work of the Hood 
current, and depends for its existence upon the position and form of the Romer shoal, which 
is itself a deposit of the ebb." 

The scope and importance of these researches will be seen from this brief notice. An 

appropriation was made at the last session of the legislature of the State of New York for their 
continuance. Another extract from one of Mr. Mitchell's reports will show their direct bearing 
upon the Coast Survey: 

''I have already called your attention to what appears to be a constant drift pressing up 

towards the Long Island shore. I found such a drift off the eastern portion of Rockaway, and 
the observations at the light-ship show traces of it. I mentioned this to an intelligent Mhip 

master, who said it explained to him the cause of several remarkable wrecks. He mentioned 
the case of a ship bound eastward with a leading wind and holding a course by compass E.SE. 

The captain, certain of plenty of sea room, went below and turned in. The vessel struck on 
Fire island during the night." 

Besides these results, supplementary observations in the eastern approach to New York, 

found necessary from the discussion of the previous ones, have been made. The references of 

the bench marks on the Hudson river, to the low waters, have also been regulated. Appendix 

No. 28 contains a general statement of the observations conducted this season by Assistant 
Mitchell. 

A general discussion in regard to the origin of ocean currents, by Lieut. E. B. Hunt, Corps 

of Engineers, U. S. A., will be found in Appendix No. 31, and in No. 32 some interesting 

remarks by that officer, and facts collected by him bearing on certain anomalies observed in 

the Gulf current between the Florida peninsula and the coast of Cuba. 

RECORDS AND RF.sULTS. 

The exigencies of the times requiring a diminution in the appropriations for the Coast 

Survey, a part of the retrenchment fell upon the item for publishing the records and results of 
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the work. No appropriation being made for these publications in the present year, it became 

a subject of grave question what course it was best to pursue in reference to them. After 
weighing the arguments, I determined to recommend that the pers011s employed in preparing 
the material of the records and result;;; of the ;;;urvey, who have acquired special experience in 

their work, should be retained and continue their labors, putting the material in shape for 

publication. That, in addition, such stereotyping should be done as the means disposable 
permitted, and the work be thus secured from possible loss, and be made ready for publication 

whenever the appropriations permitted. This is a better plan than to expend the balance of 

appropriation on hand in publishing what is prepared, and then to suspend the whole opera· 
tion, waiting for additional means. It secures the continuity of the plan. and loses nothing 

which has yet been gained towards its complete execution. Under this view the geodetic 
volume, referred to ih my report of last year as part of the series nearly ready for publication, 
will not at present appear. The question is still under consideration whether the volumes of 

Sailing Directions and the Gulf Stream observations may be published with the means already 

on hand, or whether their publication must also be suspended for the present. 

The matter of records and results is continued under the immediate charge of .Assistant J. E. 

Hilgard, who has devoted the chief part of his valuable time to it during the past year. 
The arrangement of tbe Gulf Stream observations has been continued, under my immediate 

direction, by Professor W. P. Trowbridge, who has had the charge of preparing that portion 

of the work for publication. 

INDEX OF SCIENTIFIC REFERENCES. 

This work has made little progress since my last report, Lieutenant E. B. Hunt, of the 

Corps of Engineer8, who was engaged in it, having been drawn entirely from the survey by 

his engineer duties at Fort Taylor, Key West, and in preparing plans for fortifications at 

Galveston and the Golden Gate, under the direction of the acting chief engineer. Lieutenant 
Hunt supposes th3t he may next spring find time to continue this useful work, and that his 

labors will not be superseded by the extensive plan which, upon the suggestion of Professor 

Henry, the British .Ai::s0ciation for the Promotion of Science have induced the Royal Society to 
undertake. 

EXPERIMENTAL INQTJIRIES. 

The progress of the application of photography to the reduction of maps and charts has been 

much impeded during the past year by the ill health of Mr. George Mathiot, and by the im

perfect accommodations afforded by the office. Progress has, however, been made, and the 

increased facilities recently afforded will now accelerate it. There is no longer any doubt of 

the complete applicability of photography to preparing reduced drawings, but the art is yet 
but imperfectly developed. 

The experimental inquiries of Mr. J. M. Batchelder during the past year have been the fol

lowing : 1. On the use of a surface of iridium deposited on copper plates in the battery, which 

it is thought facilitates the wiping of the plate, though protecting the surface imperfectly 
against wear. 2. On the application of Lieutenant E. B. Hunt's sounding apparatus and tide-· 

metre, the trials of both of which have been successful. 3. On the contraction of distilled 

water by pressure in reference to its use in Saxton's sounding apparatus, and on the relative 
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contraction of vulcanized India rubber and water, which proved to be in the proportion of 60 

to 62 at 49° Fahrenheit, and under a presure of a hundred atmospheres. 4. On the compara

tive contraction of charts printed on ordinary chart paper, on thin paper with a cloth backing, 

and on calendered paper, (in four directions.) The proportions of shrinkage in length after 

one month of ordinary drying was as 83, 55, and 29, the chart paper contracting from 36 inches 

in length to 35.1. 5. On the volume of distilled water and of sea water at low temperatures, 

the former from 21° centigrade to -2°. 6, and the latter from 16° centigrade to -2°. 9". 6. On 

the relative contraction by moisture of drawing paper coated with a solution of India rubber, 

and of "parchment paper," with reference to uses for field maps. The expansion of the first 

named is but half that of the same paper not coated, and the latter had a greater expansion 

than the paper from which it was made. 7. On the process of photo-lithography, in which a 

drawing made upon tracing paper with an ink composed of India ink and gamboge is printed 

by transmitted sunlight upon the stone. 8. Mr. Batchelder has also prepared ice charts, 

showing the boundaries of the ice in different years in the harbor of Gloucester, Salem, Marble

head, and New Haven. 9. He has also procured the manufacture of braided sounding line of 

hemp, saturated with India rubber, and has attended to the following matters : electro.types 

from waxed paper ; the manufacture of paper, lithotype (letter-press;) wire netting in fusible 

metal for backing thin copper plates; tanned paper; chronograph record by heated wire ; 

Saxton's pressure apparatus, effect of temperature on, and rate of cooling when encased in 

wood ; and on the effect of inclination on the compensating base apparatus. 

The report of Mr. Batchelder on Lieutenant Hunt's sounding apparatus and tide-metre is 
given in Appendix No. 38. 

INSTRUMENTS .A.~D APPARATUS. 

A. very ingenious instrument, the preliminary trials of which have resulted very favorably 

for harbor soundings and for deep-sea and outer coast tides, has been invented by Lieutenant 

E. B. Hunt, of the Corps of Engineers, and constructed for the use of the survey. It measures 

the depth from the surface to the bottom by the pressure of the column of water upon an elastic 

bag coutaining atmospheric air, the pressure being communicated through a column of air 

contained in a flexible tube to a gauge (A.shcroft's) suitably placed. The general principles of 

the instrument were stated in my report of last year. 

:For harbor souuding the bag is dragged over the bottom, and the changes of pressure 

registered on the gauge placed in a boat. For tidal observations, the elastic bag is confined to 

one spot, and the flexible tube is placed in a boat or vessel or on the shore. The experiments 

with the apparatus by Mr. J. M. Batchelder have been quite satisfactory. His report, giving 
a description of the instrument, will be found in .Appendix No. 38. 

A water level, very simple in coustruction and applicable in some cases where the use of the 

spirit level is difficult, has also been invented by Lieutenant Hunt. 

AIDS TO NAVIGATION. 

Light-1wuse site.-Commander Alden has reported in favor of the erection of a light-house at 
Red Bluff or Partridge Point, for the entrance to .Admiralty Inlet, Washington Territory, and 

his reasons for the recommendation are given in Appendix No. 45. 

BOO<XJns, bttoys, &c.-.A. small light and fog-bell are recommended for Halfwa.y Rocle, Ouoo 
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11ay, by Lieut. Comg. Temple, whoso report, a copy of which was transmitted for consideration 

to the Light-House Iloard, is given in Appendix No. 47. That officer also recommends a buoy 

for the sands pit formed at the southern end of Sunken Ledge since the survey of Boston harbor, 

(Appendix No. 11;) and marks for the Luddington Rocks and a shoal near them, in the vicinity 

of New Haven light-house, (Appendix No. 12.) Lieut. Comg. Murray suggests (Appendix 

No. 10) the placing of a buoy to mark a dangerous rock, the position of which he determined 

off Portsmouth harbor, N. H. • 
Attention has been called to the necessity for a beacon at the "Elbow," Florida reef, in letters 

from Captain Gray and Lieut. Comg. Temple, and the correspondence in relation to it is given 

in Appendix No. 48. 

The recommendations of Lieut. Comg. Duer for a light-house on Southwest Cape and one 

on Dog Island, and for buoys to mark the new channel developed by him leading into St. 

George's Sound, (Apalachicola, Fla.,) are contained in Appendix No. 16. His suggestions also 

for a permanent beacon to facilitate the entering of the West Pass into the Sound, and for buoys 

to mark a practicable channel between St. George's and St. Vincent's islands, will also be found 

in the Appendix, Nos. 17 and 49. 
Recommendations made by J,ieut. Comg. Richard M. Cuyler, for spar buoys to facilitate the 

navigation of the southern part of San Francisco bay, are given in Appeudix No. 50. 

Copies of all these communications have been forwarded through the department to tho 

Light-House Board, for its consideration. 

OFFICERS OF THE ARMY. 

During the past year Captain J. H. Simpson, U. S. Topographical Engineers, and First 

Lieutenants J. C. Clark and Andrew W. Evans, have been detached from the work; and 

Captain T. J. Cram, U. S. Topographical Engineers, and First Lieutenants William Myers and 

William R. Terrill, have been ordered to the work. Lieutenant K R. Hunt, of the Corps of 

Engineers, though not formally detached from the work, has been on duty nearly the whole 

year with his corps. Captain Simpson, though but a short time attached to the survey, had 

rendered effective i;iervice in deciding the question of a triangulation across the head of Florida 

peninsula. Lieutenant Clark rendered good service in the office and in the field, and Lieutenant 

Evans had acquired a largo experience in triangulation, which, joined to a naturl!l aptitude 

for scientific work and great perseverance, made him a most useful assistant. 

Captain Cram has before done good service in the survey and has much experience in trian

gulation. 

The number of officers now attached to the survey is twelve, (Appendix No. 3,) being one 

more than at the date of my last report. Of these, one is in charge and another general 

assistant in the office at Washington; three are in charge of divisions of the office, and six are 

on field service, in charge or in traicing to take charge of parties. 

OFFICERS OF THE NAVY. 

The exigencies of the naval service have caused the withdrawal of a very large proportion 

of the sea officers and all the naval engineers from the survey. The first have been replacea, 

under the law, by the rating of master's mates authorized by the Navy Department, thus 

preserving the naval form of organization in the hydrographic parties. 
6 e 
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On the 1st of September, 1857, (see list in .Appendix Nos. 3 bis and 4 bis, report of 1857,) 

there were forty-four sea officers, namely: three commanders, thirty-five lieutenants, two acting 

masters, four a1<sistant and passed assistant surgeons, and five assistant engineers, attached to 

the Survey. Tlie number on the 1st of September, 1858, see Appendix No. 5, was twenty-four 

sea officers, and one assistant engi11eer yet remains on duty on the Western Coast. Twenty 

master's mates were temporarily attached to the hydrographic parties afloat. 

The Survey has los&o. during tbe year over which thiR report extends the services of four 

experienced and able hydrographic chiefs: Commander B. F. Sands and Lieutenants C. R. P. 

Rodgers, 0. H. Berryman, and J. N. Maffitt, each remarkable in his special province for 

abil_ity and success. I have elsewhere more particularly noticed their labors in connection 

with their results. Lieutenant Berryman was detached at the opening of the surveying year. 

By a regulation of the Treasury Department the places of the naval engineers are now sup

plied, one engi11eer remaining attached to each steamer, when not in active service, to take 

cam of the machinery. 

The withdrnwal of the naval engineers has required the in:1ertion in the estimateR of an item 

for pay and subsistence of engineers, which was formerly included in the naval estimates. 

OBITUARIES. 

While engaged in the laborious duty between Cape Henry and Currituck sound, Assistant 

.J . .J. 8. Hassler was seized by incurable disease, and, after much suffering, died on the 23d of 

.June, 1858. Mr. Hassler was the son of the first Superintendent of the work, to whom, more 

than to any other man, the credit of its organization is due, and whose energy, peculiar abilities 

and knowledge, nursed it into life. He was from his youth, under his father's direction, 

employed in the work; and his restless activity of disposition kept him almost constantly in the 

field, abridging those periods of relief and relaxation which others seek, and exposing him to 

attacks of disease under cirC'umstances most unfavorable to resistance. His system seemed to 

give way suddenly under a complication of disorders, and death found him almost in the midst 

of his occupations, with a spirit resembling his father's, faithful, devoted, unwilling to relinquish 

the perfOTmance of duty to the very last. Mr. Hassler' s age, at the time of bis death, was 

fifty-nine years. 

Joseph Whyte, assistant clerk in my office, and who was distinguished for the steady dis

charge of duty, and for his many amiable and excellent qualities, fell a victim to consumption, 

in the twentieth year of his age. 

A detailed account of the work in the field and afloat· will be found in the following chapters, 

each geographical section occupying one chapter. .A. general introduction to each chapter gives 

a summary of the work executed, which is divided into astronomical and magnetic operations; 

triangulation-primary, secondary, and tertiary; topography and hydrography. 

The part taken by each officer in the operations is given, and the statistics of the work from 
his report. 
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SECTION I. 

FROM PASSAMAQUODDY BAY TO POINT .JUDlTH, INCLUDING THE COAST OF THE STATES OF MAIKE, NEW 
HAMPtSHIRE, MASSACHCSE'I'1S, AND RHODE ISLA.ND.-(Blretdt A., No•. land 2.) 

Ten parties have been engaged in thi;;o section during the season, namely: three in triangu

lation and astronomical aud magnetic observatiom; four in topography, and three in hydro

graphy. Their work will be referred to under the following heads: 

1. Primary triangulation eastward from the Epping Base, Me., and astronomical and magnetic 

observations. 

2. Secondary triangulation of the entrance of Penobscot bay, Me. 

3. Secondary triangulation of Boothbay harbor, and Damariscotta river, Me. 

4. Topography of the shores of Sheepscot river, Me., from the entrance to Wiscasset. 

5. Topography of Kennebec river completed. 

6. Topography of the City of Portland and vicinity of Cape Elizabeth, Me. 

7. Topography completed between Scituate and Plymouth, Mass. 

8. Hydrography of Sheepscot river, from its entrance to Wiscasset, Me. 

9. Hydrography of Kennebec river extended above Bath. 

10. Hydrography of the entrance to Casco bay, Me. 

11. In-shore soundings complete between Kennebunkport, Me., and the Isle of Shoals, 

including the entrance to Portsmouth harbor, N. H. 

12. Re-examinations in Salem, Lynn, and Boston harbors. 

13. Tidal observations in Boston harbor. 

It will be observed that the primary triangulation is nearly advanced to the northeastern 

boundary. The development of a rock off Portsmouth, N. H., by Lieut. Comg. Alexande!' 

Murray, United States navy, is of importance; as a1so that of the bank off Cape Ann. Arrange

ments have been made to c~nnect the two continents for longitude, al' required by law, whenever 

the telegraph lin-e is in proper working condition and its use can be obtained. With more 

means to bestow upon this section we could have with economy made more progress, as the 

number of parties engaged in the southern work during the aniumn, winter and spring makes 

quite a considerable force disposable for the season in which work is most profitable in this 

section. This economy, upon which I have often insisted, is lost by diminishing the scale of the 

appropriation. The exigencies of the goven rr:ent having been decided as requiring it, I have 

cheerfully submitted to a reduction, but it is nevertheless my duty to point out the conse

quences, so that the responsibility may not rest upon me. 

I have to regret the loss of the services of Lieut. Corng. C. R. P. Rodgers, U. S. N., whose 

zeal, industry, knowledge, and experience were of the highest value to the survey. In com

mand of the steamer Bibb he completed the difficult hydrography of the Nantucket Shoals and 

the off-shore work of the coast of Massachusetts. His indefatigable industry also found time 

for hydrography on the coast of North Carolina, (Section IV,) near Cape Lookout. 

O.ffice-work.-A map of Rockport harbor, scale 0 Jo-0 , and a sketch showing Epping Plains 

base, 20! 01h have been drawn during the year. The following mnps and charts have been jn 

progre;;s : Finished chart No. 9, of the coa;;t of New Hampshire and Massachusetts, from Ports

mouth to Cape Ann, nho; No. 10, from Cape Ann to Scituate, sobooi No. 11, frorµ Scit~at~ 
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to Nausett, aoBooi preliminary chart No. 3, from Cape N eddick to Scituate harbor, 20 0\nrn·; 

and general coast chart No. II, from Cape Ann to Point Judith, TOcfooo· 

The engraving has been completed during the year of preliminary chart No. 4, 20-ifofrif• from 
Plymouth, Mass., to Saughlrnnnot river, R. I.; Annissquam and Ipswich harbors; Wood's Ilole 

harbor, and Bass River harbor. Considerable progress has been made on the plates of pre

liminary chart No. 3, 20t 000 , from Portland to Race Point, Mass.; coast chart No. 12, 80 ~ 00 , 

from Monomo.r Point to Muskeget Island, and coast chart No. 13, 80hu, from Muskeget Iiilarnl 

to New Bedford, Mass. The chart of Kennebec river and a sketch of Epping Base have been 

engraved upon stone, under tho direction of the Superintendent of Public Printing. 

Primary triangulation on the coast qf Maine.-The party under my immediate direction ·was 

organized for commencing work in this section in the latter part of June. Humpback Mountain, 

in the township of Brewster, Hancock county, Me., was occupied for continuing the primary 

triangulation towards the nortl!eastern Luuudary. The occupation of only two more stations 

is now necessary to complete it to that line. Preliminary arrangements at the station were 

satisfactorily made by Mr. Thomas McDonnell early in July, but the prevalence of dense fogs 

and stormy weather prevented the commencement of the observations until tho 19th of that 

month. Fftcon points were observed upon with the thirty-inch theodolite, C. S. No. 1, viz. : 

six primary and eight ser:ondary signals, and the elongation mark which was established for the 

determination of azimuth. Sketch No. 1 represents the relative positions of all tho points. 

The most distant signal was that on Ragged Mountain, which, in a direct line, is about sixty

eight miles from the station on Humpback. Five of the signals were at distances ranging from 

thirty to fifty-three miles. In the measurement of horizontal angles twelve hundred observa

tions were made and recorded. Vertical angles were measured on nine stations by three hun

dred and fifty observations with the eight-inch Gambey circle, C. S. No. 57, in connection with 

a hundred and fifty measurements with the Ramsden micrometer of the thirty-inch theodolite. 

The geodetic observations were principally made by Assistant George W. Dean; Lieutenant 

Thomas Wilson, U.S. A., on Coast Survey service, assisted in the operations. Estimated in 

the usual manner, the area embraced within the limits of the primary triangulation is about 

eight hundred and fifty square miles. I was indebted to Assistant C. 0. Boutelle for posting 

the heliotropers at the commencement of the season, and to Assistant Dean for his able charge 

of the party during my absence on other duty. 

Astronomical observalions.-The azimuth of the lines connecting Humpback station with others 

in the primary triangulation was determined with the thirty·inch theodolite, from ten sets of 

observations on Polaris, wheu near its eastern elongation, and five sets on IJ Ursre Minoris, near 

it,; upper culmination. These observations were referred in the usual manner to an elongation 

mark fixed at a distance of about two miles from the station .. Each set consisted of five point

ingti on t_he star, with the telescope direct, and the same number with it reversed, in connection 

with twelve sets of observations on the mark, the telescope being as before direct and reversed. 

All the observationR were made by Mr. Dean, assisted by Lieutenant Wilson, who also made a 

complete reduction of the work when the observations were finished. For latitude and time 

the observations were made by Mr. A. T. Mosman and Lieutenant Wilson, aided by Messrs . .A.. 

W. Thompson and Henry W. Bache. The zenith telescope, C. S. No. 5, was used for the 

purpose, and two hundred and ninety-five sets were recorded of observations on thirty-seven 
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pairs of stars. The value of one revolution of the micrometer was ascertained by two hundred 

and forty-three observations of the circumpolar stars Polaris and 51 Cephei, when neur their 

eastern elongation, and seventy-nine observations with the micrometer were made upon a col

limator, adjusted to a sidereal focus, in determining the value of the level-scale graduation. 

In addition to the observations just mentioned, ninety-five sets were made by Lieutenant 

Wilson on fifteen pairs of stars for latitude. The time requisite for the azimuth and laiitude 

observations was determined by the same observers from two hundred transits of zenith and 

circumpolar stars, which were observed with the W rdemann (portable) transit, C. S. No. 10. 

The reduction of the latitude observations, with the discussion of probable errors, was completed 

by Mr. Mosman, and duplicate copies of the latitude and time reco1·ds were made by Mr. H. 

W. Bache before leaving the station. 

Magnetic observations.-These were matle by Assistant Dean, aided by Messrs. Mosman and 

Thompson, near the geodetic station on the summit of Humpback mountain. The declination 

was determined by one hundred and forty-four observations on three days ; and the horizontal 

intensity and moment of inertia from two sets of experiments on different days. The dip was 

ascertained at two points on the summit ridge of the mountain, but the difference in the results 

obtained did not much exceed the usual accidental errors of such observatiomi. Four sets were 

made on three days for that element. The instruments used were the declinometer D. 22 (C. 

S. No. 1) and the ten-inch dip circle C. S. No. 4. 

Meteorological observab:onB.-The usual journals were incidentally kept during the progress of 

operatiom; at Humpback station, by Mr. Richard E. Evans, one of the aids in my party. At 

the geodetic station three hundred and twenty readings of the mountain barometer (Green No. 

!Hl) and a hundred and fifty of the Dent (Aneroid) No. 8580, were recorded. Three hundred 

and ten observations of the temperature, and two hundred aml seventy-five readings of the 

psychrometer were also entered, with remarks in regard to the prevailing winds and other 

conditions of the atmosphere in the vicinity of the station. On the eastern slope of the 

mountain, at the o:amp which was distant about an eighth of a mile from the summit, a hundred 

and ninety-eight readings of the aneroid barometer, and an equal number of observations for 

temperature, were re:.cordcd. Before leaving the station Mr. Evans completed a duplicate of 

the original geodetic records. Since that period twenty-one volumes containing originalR and 

duplicates of the records of horizontal angles, observations for time, latitude, and azimuth, 

have been deposited in the office with the field computations and duplicates of the notes of 

magnetic observations. The recorded observations for latitude made in 1857 at Calais, :Maine, 

have been duplicated by Assistant Dean, and turned in with the originals and duplicates of 

the journals of magnetic observations made in the same year at Calais and at Bangor. Sub

assistant Edward Goodfellow has completed and sent with the original a duplicate of the 

journal of the Epping base measurement, together with a record of the comparisons made 

during the progress of that work, illustrative diagrams, and a register of the meteorological 

observations. Later in the season he completed a duplicate of the volume containing the 

record of latitude observations made at Bangor :in 1857. This and the original have been 

placed in the office with Mr. Goodfellow' s computations of the latitude, and a record of th-e 

places of the stars used in the observations at Thomas' Hill station. Records of the measure-
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ment of the vertical angles observed at the ends of Epping base and at Thomas' Hill, Maine, 

have been received in duplicate from Assistant C. 0. Boutelle. 

Triangulation qf Penobscot bay, .Llfaine.-Preparations for commencing the secondary triangu

lation on this part of the coast of Maine were made in the latter part of July. A reconnais

sance for the selection of stations was then executed by Assistant C. 0. Boutelle, who was 

assisted in that duty by Sub-assiBtaut Stephen Harris, to whom had been also assi~ned the 

measurement of the angles. The schooner Wave, with the party of Mr. Harris, arrived at the 
site of work on the 5th of August. As laid out, and in part executed, the secondary work 

rests upon the line joining the primary station on Ragged mountain, a few miles west of 

Camden, with the primary station on Isle au Haut, the length of which has been determined 

by the main triangulation. Below this line, the stations selected, and some of which were 

observed on (Sketch No. 2,) include the Fox islands, the Matinicus group at the entrance of 

Penobscot bay, Metinic island, Green island, the Muscle Ridge group and the western shore of 

the bay, the stations there being situated on the ridge dividing it from St. George's river. 

The latter part of the season was employed in the measurement of horizontal angles. Prevail

ing fogs hindered the observations very much, especially those depending on the signals 

erected in the lower part of the bay. On the main land fires in the woods also interfered with 

the lines of sight. The twelve-inch Gambey theodolite, C. S. No. 37, was used iu the angular 

measurements. Sub-Assistant Harris thus reports the statistics of the triangulation: 
Signals erected . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . • . . . . . . . . . . . . . . . . . . . 22 

Angles measured· · ...... · . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 58 

Number of observations ... ·.· · · · .. · . · ............ ·. · · · ... · · ·. 2,318 

The operations were closed on the 2\:lth of September. 

Triwigulation qf Boothbay harbor and Damariscotta r-iver, Maine.-The secondary triangula

tion of the Kennebec river and its dependencies has been continued eastward by the party 

heretofore employed in that work. In the latter part of July Sub-assistant F_ P. Webber 

erected a large tripod and scaffold near Boothbay harbor, and then proceeded to Wiscasset and 

made in that vicinity a general reconnaissance for extending the triangulation along the 

Damariscotta river and around the shores of John's bay. .A. number of stations (Sketch No. 2) 

were chosen, and signals erected for observing with the theodolite. Four of these were 

occupied. From the 9th of August the operations of the party were in charge of Sub-assistant 

B. Huger, jr., in conjunction with Mr. Webber, and so continued until the middle of September, 

when the work was closed for the season. The limit reached, going eastward, is the western 

side of Muscongus bay. 

Mr. Julius Kincheloe served in the party as aid. A summary of statistics is thus given by 

Mr. Huger: 

Angles measured .............•................... · . · . · ... · · · . . . . . . 50 

Objects observed on ....................• , ........ · . · · · ... · . . . . . . . . 42 

Number of observations . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 561 

An area of about sixty square miles was furnished with points for the topographical part.y. 

Estimated in the usual way the triangulation covers an area of a hundred and fifty square 

miles. The first part of the surveying season was employed by Suh-a8sistant Webber in 

Section V, reference to which will be made elsewhere. Sub-assistant Huger was then 
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engaged in similar duty in Section VI. The schooner Hassler was used by the party working 

in the vicinity of Wi><casset. At the rnmal period for resuming work at the south, the vessel 
was transferred, and will be employed in continuing the triangulation of the coast of Georgia. 

The volume containing entries of the horizontal and vertical angle"' measured in the triangu· 

lation of Sheepscot river in 1857, was duplicated by Lieutenant A. W. Evans previous to his 

detachment from the survey, and is now on file with other field records. 

Topography ef Sheepscot river, J.:faine.-In August, .Assistant I. Hull Adams took up plane 

table work in this vicinity, and before the close of the surveying year traced both shores of 

the Sheepscot from llendrick's Head Light upwards to the town of Wiscasset. The shore 

lines of the entrances of Back river connecting the Sheepscot with the Kennebec, and those 

of the entrance of CrosR river passing the Edgecombe quarries a few miles below Wiscasset 

were also traced, and the river-side of the islands above the mouth of the Sheepscot. At 

Edgecombe (Sketch No. 2) a minute topographical survey was made of the quarries, the 

surface being contoured on the sheet so as to repreeent the natural features of that locality. 

The shore-line of the river, as needed by the hydrographic party, was furnished by Assistant 

Adams. On both the amount of shore-line represented is about forty-nine and a half miles. 

The area of the part minutely surveyed is some-what less than two square miles. Other 

topographical duty performed by Assistant .A.dams will be referred to in Section III, whence 

he is about making arrangements to return. Mr. James G. Macawley has been attached to 

this party as aid. 

Topography ef Kennebec river, .i}faine.-111 order to furnish the details necessary for a 

finished map of this river, Sub-assistant W. S. Gilbert resumed duty near Heel's Eddy on the 

2d of August, and traced in the additional features required on his sheet of last season, until 

the middle of September, when Assistant R. M. Bache took charge of the party. ''The 

survey was then commenced in the vicinity of Bath, the water line of the wharves completed, 

and the shore-line of both sides of the Kennebec upwards (Sketch No. 2) so as to include 

Merry Meeting ba], about two miles above the city proper. The work was also carried back 

to the furthest main roads on both sides, which were continuous in a direction somewhat 

parallel to the river." A.t this date Assistant Bache is at work opposite the city of Bath, and 

intends to remain in the field until the details of that vicinity are inserted on the plane table 

sheet. The topography will then be essentially complete from the entrance upward, and 

including Merry Meeting bay, excepting the running in of the streets, &c., of the city of Bath. 

Sketch No. 2 is an engraved reduction from the work done within the present season. The 

following are the statistics : 

Shore and wharf lines ........ · ........... · . 
Roads·· ................................................... . 

25! miles. 

27! '' 
Area in square miles ... · ..... · • · ..... - · . · · · · . · · · · · · . · · · . . . . . . 15! 

Sub-assistant Gilbert is now making arrangements to return to Section VIJI. His work of 

the early part of the year will be mentioned in the chapter referring to that Section. 

Topography ef Portland harbor, Me.-The party of Assistant A. W. J_,ongfellow resumed 

work in the vicinity of the city of Portland on the 8th of July, and made steady progress in 
contouring the ground and filling in the details of the map of Portland harbor and its environs , 
which is now entirely completed. 
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''The contouring has been execui;ed with great care, and the heights of the stations, as the 

eye cannot be trusted in such measurements where the scale and locality vary, were deduced 

from established elevations ascertained by the triangulation party. The contours on Cape 
Elizabeth, and the islands on the east side of the harbor, were found to be quite intricate and 

difficult of access and determination on account of the wooded character of those localities.'' 

The most recent developments in the city of Portland, including numerous changes and 

additions, were sketched in by Assistant Longfellow, and the topography of that immediate 
vicinity, in all essential particulars of detail, brought up to represent the actual surface features 

at this date. .-lssistant A. S. Wadsworth and Mr. 0. H. Boyd were attached to this topo· 

graphical party. 

At the end of the season, the schooner Meredith, which had been used for transportation, 

proceeded to Section V. Assistant Longfellow is now engaged in inking several finished sheets 

of his former work in Casco bay, and the sheet of Portland harbor, which is just completed . 

.Assistant Wadsworth has been instructed to resume field duty in Section IV. 

Topography between Scituate and Plymouth harbor, Mass.-Assistant A. M. Harrison, having 

Jast season finished the plane table survey of the shores of Plymouth harbor, took the field 
immediately after his return from duty in Section V, and on the 12th of July resumed work 

near Green Harbor river. The sheet projected for the present season (Sketch No. 2) now 

contains the details of the shores of North river, several tributary streams, and the western 
shore of Massachusetts bay from the mouth of that river northward to the limits of former work 

near Scituate. 
''The general character of the country surveyed does not differ materially from that of the 

shore of the State elsewhere, the topographical details, as represented on the sheet, embracing 

marsh, creek, hills, forest, cultivated fields, &c." The ordinary statistics are thus stated by 

Mr. Harrison: 

Shore-line, (outside)···~ · · · · · · · · · · · · · · · · · · · · · · · · · · . · · .... · · · 

River shore-line .. ··· · . · · · .. · · · · · · · · · · . · · · · · . · · · ... · · · ... · .. 
Creeks.···· .... · · .. · · · ......... · · · ...................... . 
Roads ... · · .... · .................•........................ 

5. 75 miles. 

16. 25 " 

13.50 " 

13.50 " 

Marsh line · · .............. · · · · · · · · · ... · .. · · ·. · ·........ . . . .. 19 .. 00 '' 
.Area in square miles.· . · · · .... · · · · · · · · . · · · · · · · . . . . . . . . . . . . . . 7. 75 

Sub-Assistant W. H. Dennis was attached to the party, and used the plane-table constantly 

until the close of the season at the end of September. The surveying schooner Peirce, which 

was employed for transportation, bad previously been in the service of this party in Section V. 
Under that head other plane-table work, executed by .Assistant Harrison, will be described. 

Hydrography qf Slwepscot river, Me.-This river has been thoroughly sounded from the 

entrance upward, a distance of rather more than thirteen miles, to Wiscasset, (Sketch No. 2,) 

by the party of Lieut. Comg. J. H. Moore, U. S. N., assistant Coast Survey, in the survey· 

ing schooner Varina. Eleven miles of the shore-line were determined for preliminary purposes 

by the draughtsman of the hydrographic party. 

In reference to the character of the Sheepscot, Lieut. Comg. Moore observes: ''There is an 

exc~lent channel in this river, giving from thirty-seven to sixteen fathoms water. The depth 

gradually decreases in going up the channel, unobstructed by ledges; has no less than sixteen 
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fathoms. The current rnns straight up and down the river. Cross river, at Edgecombe 
quarries, affords an excellent anchorage in ten fathoms, sticky bottom.'' Two tidal stations 
were occupied in the hydrographic work on the Sheepscot. The following are the general 

statistics : 
Miles run in sounding · · · · · · · · · · · ..•........... · . · · · · · · · ....... . 
Stations occupied with the theodolite ..... · . · · · · · · · · • · · · · · · · · · · · · · · 

Angles determined · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 

393 
25 

1,781 

Number of soundings···· · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · • · · · · · 13,462 
Assistant I. Hull Adams supplied tracings from his plane-table sheets of the river for the use 

of the hydrographic party. The soundings were commenced in July and closed at the end of 
September, when the party resumed work in Section II, as will be mentioned further on. 

Hydrography Qf Kennebec river, Me.-Before taking up the work just noticed, Lieut. Comg. 
Moore continued tho soundings in Kennebec river northward from Bath, extending the 
hydrography in that direction about two miles and a half from the limits of the sheet of Li.eut. 

Comg. Trenchard, made in 1857, and including the stretch called Merry Meeting bay. The 
shore-line necessary was furnished by the topographical party jointly in charge of Assistant R. 
M. Bache and Sub-Assistant W. 8. Gilbert. The tides were observed at two stations while 
the soundings were in progress. A summary of the details of work is thus given in the report 

of Lieut. Comg. Moore : 

Miles run in sounding · · · · • · · · • · · . · ... · · · · · · · • · · · · · · · · · · · · · . · · · • · · 56 
Angles determined with the theodolite .. · .. · · · · · · · · · · · · · · · · ...... · . · 907 

Casts made with the lead···· · · ·. ·. ·. · .. · · · · · · · · · · · · · · · · · · · · · · · · · 5, 760 
A reduction from the upper sheet of the Kennebec will be seen in Sketch No. 2. 

Hyd1·ography of Oasco bay, Me.-Soundings necessary to complete the hydrography of the 
entrance to Casco bay have been made by Lieut. Comg. W. G. Temple, U. S. N., assistant in 
the Coast Survey, with a party in the steamer Corwin. The sheet, when plotted, will join 
with one executed :iast year to include the vicinity northward and "\vestward from Cape Small 
Point. Halfway Rock lies in the middle of the space sounded, and its western limit joins at 
Green island with work completed in 1853. The entire entrance (Sketch No. 2) between Bald 

Head and the Portland light has now been sounded out, and the work connected with the 
hydrography of Portland harbor and that of the western half of Casco bay. Lieut. Comg. 
Temple commenced this duty on the 27th of August and closed operations on the 15th of Sep

tember, taking other special work on his return southward. The following are the statistics : 

Angles determined . · · ·. · · · · · · · · · • ·. ·. · · · · · · · . . . . . . . . . • . . . . . . . . . . 718 

Miles run in sounding . · · · · · · · · · · · · · · · · · · · · · · · · · · · · . · · . . • . . • • . . . . . 227 
Number of soundings···· · · · · · · · · · · · · · · · · · · · · · · · · · · · · ·..... . • . . . . 2,054 

.A hydrographic sheet of the work executed in Casco bay by the party of Lieut. Comg. 
Stephen D. Trenchard was plotted and turned in soon after the detachment of that officer. 

The subsequent office-work of his party, consisting of the middle sheet of the chart of 

Kennebec river, a second sheet of the soundings in Casco bay, and two others, showing the 
soundings made late in 1857 to determine the character of Jordan's Rock and the depth on a 

bank in the inner harbor of Portland, was completed under the direction of Lieut. F . .A.. Roe. 

These were accompanied by the original records of soundings and angles observed in the 
7 e 
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hydrography of the Kennebec river, a duplicate of the tidal register kept there, the original 
journals of soundings, angles, and tides observed in Casco bay, and similar records of the work 

executed by the party in 1856 at Annis Squam and Ipswich, Mass. 

In-shore hydrography abreast and northward ef Portsmouth harbor, N. H.-At the end of Ju1y, 

Lieut. Oomg. Alexander Murray, U. S. N., Assistant in the Coast Survey, with a party-in the 

steamer Bibb, joined the limits of hydrography completed last year near the isles of shoals,_ and 
extended in-shore soundings in a direction northward and eastward to Kennebunkport, (Cape 

Porpoise,) Me. The approaches to Portsmouth harbor, N. H., are included on the bydrog

raphic sheet which represents (Sketch No. 2) a stretch of twenty-one nautical miles along the 

coast, and a breadth of ten, the soundings being carried out to sixty fathoms water. 

Lieut. Oomg. Murray has sent to the office the chart of this work, from a note on which the 
following abstract of statistics has been taken : 

Miles run in sounding . · · . · · . · · . · · . · •. • ..........••. · • · • • • . . . . 969 

Angles determined· · · · · · · · · · · · · · · · · · · · · · · · · · · · · . · . . . . . . • . . . . . 2, 957 

Number of soundings . · · · · · · · · · · · · · · · ·. · ·. · · · · · · · · · · · . · ·. . . . . 9,033 
In reference to the character of the hydrography he remarks : ''Some of the work may 

appear unnecessarily close, but the broken nature of the bottom, and the near neighborhood of a 

considerable harbor, as well as the results obtained while it was in progress, justified, in my 

opinion, the most searching scrutiny." While prosecuting the soundings outside of Portsmouth 

harbor, Lieut. Comg. Murray was informed of the existence of a rock the position of which had 

not been marked on any chart. He proceeded at once to the vicinity and determined the 
bearings necessary for finding or avoiding it in making the entrance. 

These results were transmitted to the department in my communication of September 10, 
from which the following is an extract : 

''The monument on York ledge bears N. 29° 15' E., distant 1! nautical mile. 

"The light on Whale's Back bears S. 78° W., distant 4 nautical miles. 

''Boon island is 6~ nautical miles distant, and with Whale's Back on range, will nearly 

include the rock, it being 6° 30' to the southward." 

The sailing directions for clearing the rock are contained in the same communication, .A.p· 

pendix No. 10. .A. rock was also found one-third of a mile to the eastward of that just described, 

with twelve feet water at mean low tide. Other developments made by the party in the course 
of the season, of prominent features of the ocean bottom in this part of the section, may be 

enumerated as follows : 

''.A. detached rook two-thirds of a mile northward and eastward of York ledge. 

'' Duck Island le<lge. 

'' Boon Island ledge. 

''Fishing ledge, off Kennebunk, Me. 

"A rock off York River, Me., bare at low tides and dangerous to coasters. It is more than 

a mile from the shore. 

''.A. rock, one mile to the southward and westward of Boon island, with seventeen feet water. 
The sea breaks on it in heavy weather." 

In addition to those mentioned above1 the position of a rock off Oape Neddick.wa.s deter· 
mined and plotted on the cha.rt. 
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..Re-examination of Lynn harbor, Mass.-A.s incidental to the work of the season, Lieut. Oomg. 

Murray ran several lines of soundings to verify the hydrography of Lynn harbor, the survey of 
which was made in 1853-' 54. The plotting of the recent soundings is now in progress. It is 
remarked, as preliminary to a final comparison with the older chart, that no material differences 

have been discovered. The following is a synopsis of the statistics : 

Miles run in sounding · · · · · · · · · · · · · · · · · · · · · · · · · · · - · · · · · · · · · · · · 32~ 
Angles determined· · · · - · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 202 

Number of soundings······ - · · · · · · .. · - · · • · · · · · · · · · · · · - · · · · · · · · 2,916 

Off-shore soundings.-In passing to the site of the work last referred to, in the steamer Bibb, 

Lieut. Comg. Murray started a line of soundings eastward of Monomoy light, and carried it 

northward nearly to the latitude of Cape Ann, where it was interrupted by bad ·weather. An 

additional line was also put in outside of the completed in-shore soundings of last season below 

Portsmouth. With regard to other off-shore work executed by the party at a later period of 

the season, Lieut. Comg. Murray reports as follows : 

"The deep-sea soundings to the northward and eastward of Cape Ann develop a bank, men
tion of which is made as shoal ground, on a chart by Mr. Eldridge, of Chatham. We have 

gone far towards ascertaining its limits and general character, and will be enabled to make it 

useful in directing the approach of mariners in thick weather, or by night, upon that part of 

our coast." Sketch No. 2 shows the number and direction of the lines run. A summary of 

statistics is given below as taken from the off-shore chart. 

Miles run ... - ......... · .•. · · .• • •. · . · • · . - · .. · · · · · · · · • · .. · • · . · • · · · . 370 

Casts of the lead···· · · · · · · · · · · · · • • · • · · · · · · · · · · · · · · · · · · · · • · · · · · · · · · 484 

The hydrographic party in the steamer Bibb spent the early part of the surveying year in 

Section IV, and under that head its previous labors will be mentioned. While there, Lieut. 

Comg. Murray succeeded to the command on the detachment of Lieut. Comg. C. R. P. 
Rodgers, U. S. N., from Coast Survey duty. Previous to his withdrawal, the last named 

officer completed, under his immediate direction, the office-work of his chart of off-shore 

sounjngs betwe@n Newbm-yport and Monomoy; another showing the hydrography between 

Annis Squam and Thatcher's island, (Cape Ann;) a third, of the soundings made by his party 
near Naushon, Mass.; and a fourth, containing the supplementary hydrography ex(;lcuted by 

him in the vicinity of Cuttyhunk and Gay Head. These have been registered and placed in 

the office. The original records of soundings and angles observed in the work off Cape Ann 

and Ipswich in 1857 have also been received and filed with similar data. Early in October 

the steamer Bibb returned to New York, where she is now undergoing necessary repairs. 

Lieut. Comg. Murray then took up his office-work, and has completed charts of all the hydrog
raphy executed by his party. 

Examination of the positions and character qf buoys of Salem harbor, Mass.-The chart of this 

harbor, which was issued from the office in 1855, having been made the subject of criticism, 

in August last, Lieut. Comg. Temple incidentally examined the alleged deficiencies, on his 
return from Casco bay, with the following results: 

A buoy northwest of the Haste, another on the spit south from Satan, and a third northeast 

of Coney island, stated to be not in the harbor, were found in place, as marked on the chart. 
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It has been ascertained, by inquiry at the Light-house Board, that buoys were placed on the 

eastern side of Coney Island ledge and on the Triangles since its publication. At variance 
with the assertion that ''the channel is to be westward'' [of the Triangles,] Lieut. Comg. 

Temple says ''the fact is as represented on the published chart.'' 

An error represented by Lieut. Comg. Temple as "of but little practical importance" was 

detected in the notes relative to the Little Haste Rock, which is bare at two-thirds ebb. The 

rock, however, is very small, and marked by a pole, as stated in the engraved notes. The 

spar on Little Aqua Yitae, designated as being black, was found of the natural color of wood, 

after being long exposed to the weather, and Abbott's Rock beacon ''topped with a square 

slatted cage or box,'' instead of a cask, as described on the chart of 1855. The only error of 

any consequence noticed on the chart by Lieut. Comg. Temple was the mark of a beacon near 
the end of the bar on the Beverly side of the channel. This has since been expunged from 
the plate. The hydrography of Salem harbor was executed in 1850-'51, by Lieut. Comg. C. 

H. McBlair, and the result of the comparison, which was made at the end of September last, 
folly sustains the character of the original survey in all essential particulars. In that revision 

work seventeen miles were run in sounding, a hundred and seventy angles determined, and 
nine hundred and twenty-four casts made with the lead. 

Hydrographic examination in Boston liarbor.-On his way northward, in the steamer Corwin, 

Lieut. Comg. Temple made an examination of Shirley's Gut, leading between Dee:r island and 

Point Shirley, and forwarded a chart of that louality to the office. In returning southward 

from Casco bay supplementary soundings were made in the vicinity of Sunken Ledge, a spit 
of sand and gravel having made out from it since the date of the survey of Boston harbor, so 
as to require a corresponding alteration in the chart. A close examination was also made of 

the channel leading around Hough's Neck and Sailor's Snug harbor, to determine the position 

of a rock on which one of the pilot's boats was alleged to have struck. No rock in that 

vicinity, not marked on the published chart, could be found. As the accident happened in 

thick weather, and the position of the boat was not ascertained by bearings on the land, the 
conclusion reached by Lieut. Comg. Temple was that she struck on one of the rocks now laid 

down on the chart. A similar examination was made- with like result in the neighboriwod of 

Tower Rock. In those just referred to, and other localities of Bost:m harbor visited incident

ally for purposes of revision, the following aggregate of work was done by the party in the 
Corwin: 

Angles determined . . . . . . . . • . . . . • • . • • . . . . . . . . • • • • • • • • • • • • • • • . . . 332 

Miles run in sounding ......•.•.......•..........••.•••••...•.. - 26 

Number of soundings .....•.....•.........•••..... · · . •.. . . . . . . 1,512 

In reporting upon the result of his examination of Sunken Ledge, Lieut. Comg. Temple 

recommended the placing of a buoy at the extremity of the sand pit south of the beacon, the 
subject of which was communicated to the department, in October, for the information of the 

Light-house Board.-(Appendix No. 11.) 

The hydrographic vessel is now refitting at New York for a return to the Florida reef. 
A recommendation of Lieut. Comg. Temple, for the establishment of a small light and fog-bell 

on Halfway Rock, was communicated to the department in Septomber.-(Appendix No. 47.) 

Tidal observatiO'llB.-The series of observations at the Charlestown navy yard, Mass., has 
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continued unbroken. It now extends over a period of eleven years, during which only about 

half a dozen observations have been lost. 

SECTION II. 

FROM POINT JUDITH TO CAPE HENLOPE.....-, INCLUDING T1IE COAST OF CONNECl'ICUT, NEW YORK, NEW 
JERSEY, PENNSYLVANIA, AND PART OF DELAWARE.-(SKETCH B, No. 7.) 

The usual parties have been at work in this section, and an additional one has been employed 

in observations for longitude, viz: 
1. For determining by telegraph the difference of longitude between Albany and New York 

city. Observations were also made for latitude and the magnetic elements in New York city, 

and for the magnetic elements at Albany. 
2. Triangulation of Hudson river from Tunnel Point northward to the city of Hudson: points 

determined for the sounding of Rondout and Esopus creeks, and plane-table surveys made of 

their shores. 

3. Topography of the north shore of Long Island, from Little N eek bay westward to 
Hunter's Point. 

4. Topography of the shores of Newark bay, and of the western shore of Arthur Kill, from 
Newark southward to Perth Amboy, N. J. 

5. Hydrography of the Hudson extended above Fishkill; and soundings made in that river 
adjacent to the entrances, and also in the beds of Rondout and Esopus creeks. 

6. Observations on the currents of East river, and on those of New York harbor and its 
approaches. 

7. Tidal observations in New York harbor. 

In addition to the regular hydrographic operations in this section, the position of a rock in 

the vicinity of the light-house near New Haven, Conn., was incidentally determined by one of 
the parties while on its way to Section I. 

O.ffice-work.-The following diagrams and sketches have been drawn, viz: Sk.,tch showing 

the current stations in and near the entrance of New York harbor, and diagrams showing ·the 

velocity of the currents; also, sketches showing the set of the currents in Sandy Hook bay. 

The finished map (new edition) of New York bay and habor, soioo, has been in pn,gress. In 
a preliminary form the chart of that harbor has been engraved on stone, un~er the direction of 
the Superintendent of the Public Printing. 

Astronomical, and magnetic observations at Albany and New York city.-In connection with the 

triangulation of the Hudson river, it was desirable to establish the latitude and longitude of a 

point at Albany by a careful series of astronomical observations. The execution of this work, 
under the immediate direction of Dr. B. A. Gould, jr., Assistant, was assigned to the astronomi

cal parties in charge of Assistant George W. Dean and 8ub-A.ssistant Edward Goodfellow, 

immediately after their return from duty in Section VIII, and the Coast Survey station was 
placed on Van Rensselaer Hill, near the Dudley Observatory . 

.At New York, L. M. Rutherford, esq., generously placed his private observatory at our 

disposal, and personally rendered every facility for the successful prosecution of the operations: 

The location being one of the most favorable for astronomical observations within the city 

limits, had been previously occupied by the party in charge of the late Professor S. O. W alkar, 
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in determining the telegraphic differences of longitude between Washington, Philadelphia and 

Cambridge. 
The construction of the Coast Survey station at Albany was completed by Mr. Thomas 

McDonnell, artificer, in the early part of May, and the astronomical instruments, together with 

the necessary telegraphic apparatus, were adjusted in position at the respective stations as 

early as practicable after the transfer of the longitude parties from New Orleans to New York. 
Upon the application of Dr. Gould the telegraph lines between Albany and New York we're 

promptly placed at the disposal of the Coast Survey, free of charge, after 9 o'clock p. m., by 
James D. Reid, esq., general superintendent of the New York, Albany and Buffalo telegraph 

lines. The local superintendent, Mr. C. S. Cutter, of Albany, and Mr. C. Whiting, of New .. 
York, also cheerfully contributed all desirable aid in perfecting the telegraphic arrangements. 

Unfavorable weather delayed the longitude experiments until the 24th of May, at which time 
they were commenced, and actively prosecuted to a successful close on the 18th of June. The 
following statistics are derived from records kept at the respective stations: 

At Albany two hundred and ten observations were made for determining the time and instru

mental corrections, and forty-seven on circumpolar stars for ascertaining the thread intervals 
of Transit No. 4. A hundred and sixty stars were observed for longitude by the electro-mag
netic method, in connection with the station at New York. 

At New York two hundred and twenty-five observations were made for local time and instru

mental corrections, and for the thread intervals of Transit No. 6 ten others on circumpolar 

stars. For the telegraphic difference of longitude the same stars were observed at this as at 
the Albany station. 

The personal equation between Dr. Gould and Mr. Goodfellow was determined by observations 
made at Albany on twenty-three stars, and that between Mr. Dean and Mr. Goodfellow was 

determined at New York by observing ninety-three stars on four nights. 
The latitude of the station (Rutherford Observatory) was ascertained from eighty-nine obser

vations, which were made upon twenty-four pairs of stars, by Sub-Assistant Goodfellow, with 
the Coast Survey zenith telescope No. 5. A meteorological journal was kept at that station, 

and a hundred and fifteen readings of the barometer and thermometer were recorded. 

On the completion of the astronomical observations at New York in the latter part of June, 
Assistant Dean afid Mr. A. T. Mosman, aid, joined the astronomical and geodetic party 
under my own charge in Section I; and the completion of the office-work connected with the 
observations made at New York was assigned to Sub-Assistant Goodfellow. 

Magnetic observations.-The declination and moment of inertia with the horizontal and vertical 
intensity of the terrestrial magnetism at Albany were determined by Mr. Dean at a station 
near the Dudley Observatory. For ascertaining the declination, . the direction of a suspended 
magnet was observed every fifteen minutes, from 6 a. m. to 6 p. m., during three consecutive 

days. The horizontal intensity and moment of inertia were determined by two complete sets 

of experiments on two days, and the dip of the needles was obtained from four sets of observa

tions, on .;iifferent days, at three different points within the grounds of the Dudley Observatory. 
A duplicate and the original journal of the magnetic observations have been received from 

Assistant Dean. 

Sub-Assistant Goodfellow has sent the original and duplicates of the notes of latitude obser-
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vations at New York, with his computation derived from them, and a list of the places of the 

stars observed. 
Triangulation ef Hudson river.-The party of Assistant Edmund Blunt resumed work on the 

20th of April in the vicinity of Rondout, and carried the main and secondary triangulation of 

the Hudson jointly northward until the close of the season on the 1st of November. The upper 

limit reached is in the neighborhood of the city of Hudson, a stretch of about twenty-six miles 

by the river course, being embraced in the triangulation of the present year. 

Within a series of main triangles, Assistant Blunt occupied numerous secondary points imme

diately adjacent to the banks of the river, and has determined the geographical positions of a 

number of points sufficient for the most elaborate topographical survey that could be desired. 

In the duties of the field he was assisted by Lieuts. A. H. Seward and W. R. Terrill, U. S. A., 
on Coast Survey service, and by Sub-Assistant Clarence Fend'all. 

The scheme of triangles measured, in extending the work on the Hudson, is shown on Sketch 

No. 7. A synopsis of the statistics reported in detail by Assistant Blunt gives as the result of 

the field operations : 

Stations occupied· · · · · · · · · · · . · · · · · · · · · · . • · · · · . · . · .... · · · .. · . . 96 
Observations on primary signals - · · · · · · · · . · ·. · · ........ - . · ... - . 4, 116 

Observations on secondary signals - · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 5, 822 
An area of about eighty-four square miles is included within the triangles. 

The officers attached to this party as assistants have been assigned to duty at the south, and 

their preparations are now well under way for prosecuting triangulation work in Section VI. 
Lieut. Seward has sent to the office two volumes containing the records of horizontal angles 

measured on the Hudson in 1856. 

Topog1·aphy ef Rondout and Esopus creeks.-The surveys of these creeks to the head of tide

water having been specially directed by the department, Assistant Edmund Blunt determined 
the points necessary for the use of the plane-table and hydrographic parties. 'Gnder his direc
tion Sub-Assistant Clarence Fendall then traced the shore-lines of both streams, and executed 
the topography of their banks, and also that of the west bank of the Hudson, in the immediate 
vicinity of their mouths. 

The survey of the Rondout was carried westward about three miles from its entrance, and 
that of the Esopus nearly two miles. 

SupPkmentary topography if New York harbor.-This work has been pushed in two localities 

and essentially completed by two parties working under the general direction of Assistant H. 

L. Whiting. That conducted by himself in person retraced the shore-line of East river, from 

Little Neck bay, opposite Throg's Neck, westward to Hunter's Point, abreast of the lower end 

of Blackwell's island. The details within that stretch were divided for execution, and now 

appear on two sheets which join at Flushing bay. In filling in these Mr. Whiting was aided 

by Mr. Cleveland Rockwell. All the topographical features of this part of Long Island, as now 

existing, are represented on the sheets in a well conditioned margin characteristic of the 

northern shore and interior of the island in that vicinity. The numerous roads giving access in 

every direction, and the close and generally uniform divisions of the highly cultivated land, as 

indicated on the map, present a large amount of intricate field work. 
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A summary of the statistics is thus reported by Assistant Whiting: 

Shore-line (two sheets) . · · · · · · · · · · · · · · · • · · · · · · · · · .. • · · . . . 24! miles. 

Marsh -Jin· · · . • · · · · · · · · · · · · · • · · · · · · · · · · · · · · · · · · · · · · · · · · 30A " 

Creeks · · · · ... · · · · · · · · · · · · · · · · · · · · · · · · · · · .. · · ·. . . . . . . . 16~ " 

Roads.·.· ..... · · · · · · · · · · · · · · · · • · · · · · · · · · · ·. · · · .. • •••.. 119 " 

Railroad . · .... · · · · · · · · · · · · · · · · · · · · · · · · · -- · ... · · · .. · .... · · .. · · 4ft '' 
Arca, in square miles···· · · · · · · · · · · · · · · · · · · · · . · · ... • ·.... 261-

The work here referred to was begun early in J u1y and completed on the 25th of October. 
Sub-Assistant H. S. Du Val, who had been assigned to duty in the party of Mr. Whiting, 

was compelled by ill health to leave the field shortly after reporting for service. He has, how

ever, recently completed arrangements for conducting a topographical party in Sect.ion V. 

Assistant Whiting is now engaged in inking his plane-table sheets of New York harbor and 

those of another section in which he was employed during the early part of the surveying 

year. 

Topography ef Newark bay, and the western shore ef Arthur Ki71, N. J.-Under the general 

direction of Assistant Whiting, Sub-Assistant F. W. Dorr took the field in the middle of July, 
commencing work on the neck about a mile and a half above Bergen Point. From thence he 
traced the shore of Newark bay and Hacke-nsack river as far up as the New Jersey railroad, 

the line of which was made the northern limit of the topography to be executed. 

In this vicinity the plane-table work of the season joins with that completed last year by 

Mr. Whiting. The sheet embracing the upper part of Bergen N eek presents a considerable 
amount of detailed topography, and contains, in addition to the general surface features, the 
towns of Bergen, South Bergen, Greenville, and Saltersville. 

Passing westward along the line of the railroad already referred to, the plane-table work 

was continued on a second sheet which joins with the one last described, near the mouth of 

the Passaic river. In that neighborhood the banks of the river were surveyed as far as the 
railroad bridge, including the shore-line and wharves of Newark and the greater part of the 
strip of fast land called Newark Neck. On the south, the sheet is bounded by the marsh-line 

of the large tract of salt meadow which forms part of the western shore of Newark bay. 

A third sheet, projected by Mr. Dorr, takes in the remaining shore of the bay, the entire 
western shore of Arthur Kill or Staten Island sound, the towns of Elizabetbport and Perth 

Amboy, with the intermediate details and those below the last named city, extending as far 

south as Sandy Point, on the Raritan river. The surface features throughout are represented 

in a margin of rather more than a mile in breadth, bounded on one side by the shore-line. 

Sub-Assistant Dorr was aided in the field by Mr. James Gilliss. The aggregate statistics of 
the three topographical sheets are as follows: 

Shore-line · · · · · · · · · · · · · · · ...... ·. · · · · • · · · · · · · · · · · · · · · · · · 40! miles. 
Marsh-line . • · ...•.•..•....•.....•...•••. · • • • · · · • · · . • • . • . 39J! '' 

Creeks · · · · · · · · · · · · ... • ..•........ · · · · • · • • • · · • • • · · • · · . . . 105 " 

Roads · · · · · · · · · · · · · · · . · · · . . . . . . ... · • • · • · · · · · · · · · · · • · • • . . 120 " 
Railroads and canal . · • · · · · · ......••.•.•• · · · · · · · · • · · · · . ·.. 21~ " 
Area, in square miles · · · · · · ... · .. · ........ · · · · · · · · · • . . . . . . 34-i 

Mr. Dorr was employed in this work until the 17th of November. He then made prepara· 
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tions to return to Section VI, whete he had been previously engaged, as will b':l noticed in a 
subsequent chapter of this report. 

Of last season1s work, Assistant Whiting has inked and sent to the office his sheet extending 
from Jersey City to Gutenberg, and another showing the topography above and below Fort 
Lee; one of the 811rvey of Stateti Island, and the ·sheet containing Ward's, Randall's, North 
and South Brother, and Riker' s island. . 

The topographical sheet, extending from High Bridge to Throg's Neck, has been tnrned in 
by Sub-Assistant Dorr; that containing Governor's, Ellis', and Bedloe's islands has been 
received from Snb-Aesistant John Meehan, who was employed in the field-work last yea.r; and 
Mr. Albert Boschke has delivered at the office the sheet of his survey of a part of New York 
city and Brooklyn. 

Hydrogrnphy Qf Huds()'fl, river.-The regular hydrography of this river above Fishkill was 

resumed by Lieut. Comg~ James H. Moore, U. S. N., Assistant Coast Survey, on the return of 
his party from Bection I, early in October, in the schooner Varina. Soon after commencing 
work that officer was detached from service and the party was placed temporarily in charge of 
Lieut. Comg. Alex. :Murray, U. S. N., who had also been engaged in hydrographic duty in the 
adjoining northern section. 

Special directions having been given by the department for surveys of Esopus and Rondout 
creeks, the schooner Varina was transferred to their vicinity about the middle of November, 
and immediately took up that duty, the preliminaries for which had been provided for by the 
field party of Assistant Edmund Blunt. Both of those streams were thoroughly sounded out 
from their entrances into the Hudson to a distance of nearly two miles in the channel of the 
Esopus, and about tnree miles in that of Rondout creek. The Hudson river in the immediate 
vicinity, and above and below their mouths, was also sounded, and the bars which have formed 
at them ·respectively were fully developed. 

This work was completed on the 2d of December, and on the return of the party to New 
York the resu:ltS were plotted Without delay. The statistics are thus given in the report of 
Lieut. Comg. Murray: 

Angles determined · · . . · · ..•...... • · . . . . . . .... · · · ... · . · . · · · · . . . 263 

Number of soundings · · · •.•. • · · · · · · · · · · · · · · · · · · · · · · · • · · · · · · ·. . 5, 018 
A part of the previous occupation of the· party of Lieut. Comg. Murray will be detailed 

in Section 'IV. 
Complete . charts of the Esopus and Rondout creeks are now on file in the Coast Survey 

Ol!i.ce. 
The hydrography exe<Jnted by Lieut. Comg. 'l'. A. Craven, U. S. N., in the East river and 

in Harlem river has been plotted within the year. 
All the records .of the hydrographic work formerly in charge of Lieut. Comg. Richard Wain

wright have been received from the draughts.man of the party, Mr. A. Stransz. These consist 
of twenty'."fi.ve voltunes, twelve of which contain the original entries of the soundings, a.nd 
thirteen th-e · ingle& .as taken in the survey of Hudson river in 1855. A fair duplicate of the 
whple ha.s al6Q been turned in, with thirteen other volumes, comprising the original. Y&OOrds of 
tidal ob~ iltade by the hydrographic part,y in Hudson river in 1854, '55, and '66. 
-~ ~.-Evly in A.vgust Li~~ Oom.g. W. G. Temple, U.S. '.N., A•mtani COll&t 

..8. CD 



 

Survey, in p38Smg to the site of his work in CWlCo ba.y, mention of which ha.s been made in 
the preceding chapter, stopped at New Haven, Conn., and de.termined the pot!!ition of two 
poi.Bts of rock, information in regard to the existence of which had been communicated to me 

by George W. Blnnt, esq., of New York. The rocks were found at the exact dist.a.nee of a 

mile and a half (nautical) southwest by compass from the light-house at New Haven, and the 
entire area of their immediate vicinity was swept by sou~ings. Fifty-four angles w~re taken, 

and three hundred and ten casts made with the lead. 
These two points of rock are reported by Lieut. Comg. Temple as lying about ten yards 

asunder, and as having but twelve and a half feet of water on them at low tide, while the 

depth around them ranges from seventeen to nineteen and a half feet. A complete chart of 

their vicinity has been furnished by that officer. 
The particulars in regard to these dangers to navigation were transmitted to the department 

in September, in the usual form, for the informati-0n of tile Light-house Boa.rd, as interested in 
the recommendation of Lieut. Comg. Temple for buoys to mark them. A copy of the com
munication referred to will be found in Appendix No. 12. 

Investigation of the currents o/ New York harbcrr and bay, and'!/' East river.-Tbe SE!ries of 
observations for the study of the tides and currents of New York bay and harbor, and the 
approaches, has been carried forward under my instructions by Assistant Henry Mitchell, a.nd 

is now well advanced towards completion. The Coast Survey schooners Gallatin and Bowditch, 

with proper equipments of boats, were assigned for this duty. 
In the vicinity of Hell Gate the work of last year was so nearly complete that little remained 

to be done; but to the eastward, and in the neighborhood of Throg' s N eek, it was found neces
sary to make a thorough investigation for the purpose of developing the laws tha.t govern the 

meeting and separation of the two iystems of tidal drifts--one derived from Long Island Sound 
and the other from Hell Gate. The data now in our possession promise to yield nearly all the 
information required for the solution of the perplexing questions which have arisen. 

The examination of the bar at the entrance of New York bay, and of shoals within the harbor, 
formed the ma.in project of the season, and upon that portion of the work much time and labor 

have been expended. The weather was so favorable that the work was prosecuted without 
interruption. , 

Among the unlooked for developments of the season is the discovery of 1J.Ub-currents1 difi'ering 
widely both in their epochs and direction from the surface drifts. These were asoerta.ined to 
be peculiar to certain districts, exhibiting themselves at some statio~ os counter drifts, at 
others a.s parts of extended rotatory movements. The lea.ding phenomena. seem to be presented 

at the return of cert.a.in tidal ep-0chs, yet at soa.e loealities in. the harbor it was observed taat 
strong winds altered the conditions in a. remarkable manner. 

The current obserw.tians near the bar sbo,w mOl!lt c.m:ioosly the nature and arr~ement of 

the forces which have preserv~ the ch~Mls. ~qm obstni.ctions on the one hand: w:hll~ &Qtive 
in the formation of .shqals and beaches on the othe.r. 

In Bud.son river the tidal ob&ervations a.nd nl$t'eo<l~ of the •tations to ea.oh other by level
ings have been completed. 

Mel!Brs. G. B. Vose and W. R. Gardner served a& a.ids in the party of Assistant ¥i\ch._ 
In the course of the season forty~seven ourrent BWioQS weJ"e QCCnpied >in N~w Y. 9tk lui.Jobor 
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and the· approaches, mid about thirteen thousand observations were recorded. The transfer of 
the vessels and boa.ta from station to station was managed satisfactorily by Sailing :Master A. C. 
Mitchell. 

A statement more in detail of the operations of the party is contained in the report of 
Assistant Mitchell.-(Appendix No. 28.) 

Tidal, observatiom.-The regular series-at New York has been kept up by means of one of 
Saxton's self-registering tide-gauges, the location of which is Governor's Island. This being 
subject during winter to occasional interruptions, caused by the ice, observations were at such 

times :made with an ordinary box-gauge at Atlantic dock in Brooklyn. ,,, 
SECTION III. 

FROM CAPE HENLOPEN TO CA.PE HENRY, INCLUDING THE COAST OF PARr OF DEL.AW.A.BE, THAT OF 

· lllAllYLA.ND, A.ND PA.RT OF THE OOAST OF VIBGINIA..-(SKnmc 0, No. 8,) 

The only work of considerable magnitude remaining to be executed in this section is the 

suryey of the Potomac, and the topography of part of the Chesapeake bay. During the past year 

seven parties have been employed in parts of the surveying season-two in triangulation, three 
in topography, and two in hydrography. 

The operations which are contained in this chapter comprise the completion of the triangu
lation of the Patuxent; the progress of that of the Potomac; the continued topography of the 
ocean shore near Chincoteague; of the shores of York river; of the James river; ~he comple
tion of the sounding of the Nanticoke and Wicomico rivers and Fishing and Monie bays, Md.; 
of the Patuxent river, :Md. 

Besides computations and drawing required by the field and hydrographic operations just 

referred to, the following work has been done at the office in Washington. 
Ojfice work.-The following maps of this section have been completed: Chesapeake bay, (No. 

32,) from Magothy river to Hudson river, Md., TIFioo; and York river, from King's creek to 

the entrance, moo· The following have been in progress: Chesapeake bay, (Nos. 33, 34, 35, 

36,) from Hudson river, Md., to the entrance of the bay, 811a00 ; the two lower sheets of Rap
pahannock river, from Occupacia creek to the entrance, eoh-o; the upper sheet of the York 
river, from West Point to King's creek, "lfOhoi and the upper sheet of James river, from Rich

mond to City Point, Tollllr· 
The engraving <Yf coast chart No. 31, 80t00, from the head of Chesapeake bay to the mouth 

of Ma.gotby river, coo.st chart No. 32, ~. from the mouth of M:agothy river to the mouth 

of the Hudson river, Maryland, a.nd coast chart No. 33, nh-1", from the mouth of the Hudson 
to the mouth of the Potomac river, has been in progress. Rappahannock river, from its 

entrance to Deep creek, and llappahannock river, from Deep creek to Occupacia. creek, have 
been oompl~ted as preliminary, and the engraving of the map of Patapsco river has been 
continued. The chart of Hampton Roads and Elizabeth river and that of Norfolk harbor have 

been ~graved upon stone, under the direction of the Superintendent of Public Prin~g. 
Triang~ qf Patw;ent river, Maryland.-Tbis work was resumed in the middle of 

October of la.st year, 11-nd has been completed by Lieutenant J. P. Roy, U.S. A., assistant in 

th6:- C.~t Survey. Sever~ stations erected and used by Assistant J. E. Hilgard in the 
triangulation of the entrance in 1846 were recognized by Lieutenant Roy with the assistance 
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of Lieute11.ant Thomas Wilson, U. S. A. The work of the season was theD connected with that 
of the entrance of the Patuxent at two stations about midway between Sandy Point and 
Leonard's creek, (Sketch No. 8,) and seven of the stations used below Benedict were reoccupied. 
From the upper limit reached last year the triangulation was continued up the river to within 
a mile of Nottingham, completing the preliminary work requisite for a topographical survey of 
the river. 

Nineteen new stations were occupied by Lieutenant Roy, and twenty triangles measured by 
about two thousand observations. 

The stations erected during the present and previous season were marked by granite blocks, 
the usual precautions being taken to secure their permanence. The triangulation was com
pleted on the 8th of December, when the schooner J. Y. Mason, 'which had been used by the 
party for transportation, returned to Baltimore. 

During the winter Lieutenant Roy was engaged in the computations of his field-work, and 
has been subsequently employed in the office. 

A duplicate of the record of horizontal angles measured in the triangulation of the Patuxent 
river has been made by Lieutenant Roy, and placed with similar data for reference. 

Lieutenant A. H. Seward has furnished descriptions of the signals last used in the triangu
lation of Chesapeake bay. 

Triangtdation qf the Potomac river, Virginia.-Early in May Assistant John Farley com
menced work at the mouth of the Potomac, making a connection with the main triangulation 
of Chesapeake bay and erecting stations for carrying the preliminary survey of that river 
upwards from its entrance. A series of triangles (Sketch No. 8) was projected, covering the 
lower part of the Potomac and extending to Piney Point. The entrance to the St. Mary's 
river was also included in the Acheme, and properly connected with the main triangulation of 

the river. After measuring the angles Assistant Farley computed the positions of his signals 
and forwarded the results to the office. 

The schooner Guthrie was employed by the party for transportation. At the close of 
operations on the lat of August the vessel was laid up at Baltimore. Assistant Farley then 
took up his office computations and the duplication of the records of the work. His report 
contains the following abstract of statistics : 

Stations occupied ..•..•...••... · · · · · · · · · · · · · · . . . . . • • . . . . • . . . . • 13 

Angles measured • . · .•• · · •• · · • · · · • · • • • • • · · · · · · · • · · • • · • • · • • • · · · 4 7 
Number of observations .•.• - .. · • • • · · · · · · · · • · · • · · · · · • · · · · • · • • · . 1, 405 

Sub-Assistant S. A. Wainwright assisted Mr. Farley in the triangulation at the mouth of the 
Potomac. 

At this date the party is about resuming work near Piney Point. 

The record of horizontal angles determined in the triangulation of the Curratoman river in 

1857 has been duplicated by Assistant Farley and sent to the office. Re has also furnished 
descriptions of the signals used in that work, and computations of the results for L. M. Z. and 
triangle sides. 

T<>p<>gTapky <f Ohi'ltCOkague Wand and the coa8t opposik, Vi?'ginia.-This work, in which some 
progress was made last year, has been completed by the party of Sub-Assistant Charles 
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Ferguson. The topography of the western side of Chincoteague bay was commenced on the 

12th of July near ~ead Signal, and finished from Watt's bay northward to Long Point, the 
shore-line being continued several miles further to George Island road, where the work 

connects with a plane-table sheet executed in 1849. "Chincoteague island, which is in length 

about eight miles and a half, was also entirely surveyed. Its topography was tedious and 

difficult, in consequence of the broken and varied character of the surface, which embraces in 
its delineation almost every variety of detail." 

Having been informed of the intention of the comm1ss10ners appointed by the States of 

Maryland and Virginia to visit and examine the eastern part of the boundary line between 

those States in the vicinity of Chincoteague island, direction was given in rngard to details 

with reference to the possible requirements of the commission. These have been fully carried 
out by Sub-Assistant Ferguson, who also furnished such information as he had incidentally 

gathered while prosecuting plane-table duty. A portion of the inside shore-line of Assateague 

island was traced by the party. Field-work was closed on the 30th of September, when the 

following statistics were reported : 

Shore-line surveyed· · · · · · · · · · · · · · · · · · · · · · · · · · · · · . · · · · • · · · · 35 miles. 
Roads· ... · ... ·. · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 45 '' 

Creeks · · · · . · · · · · · · · · · · · · · · · · · · • · · · · · · · · · · · · · · · · · · · · · · · · · 30 '' 
Area in square miles . · · · .. · · · · · · · · · · · · · · · · · · · .. · · · · · · · · · · · · 26 

The topographical sheet executed by Sub-Assistant Ferguson completes the survey of the 

main coast of Virginia, in the vicinity of the northern boundary line. Immediately after his 
return to Washington it was inked and placed in the archives. The limits included are shown 

on Sketch No. 8 . 

.A. plane-table sheet executed by Sub-Assistant N. S. Finney last season, containing Chinco

teague inlet and pa.rt of the shores of Chincoteague bay and island, has also been turned in. 
Tupography cf York river, Virginia.-The plane-table survey of this river bas been com

pleted by the party of .Assistant John Seib. At the close of last season the work terminated 

in the vicinity of Bigler' s Mill, and was there resumed on the 2d of August. The schooner 

Bailey was used for transportation. Advancing up the river, Mr. Seib completed the shore
line and topography falling within the triangulation of Lieutenant J. P. Roy, U.S. A., as far 

as West Point, and ex.tending his work a short distance beyond it on the Pamunkey and 

Mattaponi rivers. The following summary is extracted from the report of Mr. Seib : 

Shore-line surveyed· · · • · · • • · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · Ml miles. 
Roads ............ ·· · · .. · · · · · · · · · · .. · · · · · · .. · · .. · · • · · · · · 6 " 
Area of topography (in square miles)· · · · · · · · · · · · · · · · · · · · · · · 11 

Towards the end of August the vessel was found to be leaking, but temporary repairs a.t 
Norfolk enabled .Mr. Seib to move the party to another site of work on the shore of Chesapeake 

bay. 
The lower sheet of the survey of York river, executed last year, has been inked and 

deposited in the office. Sketch No. 9 is a reduction from the sheet of this season. 

Topogrophy qf M&(jadc bay, Virginia.-During the month of September the party of 

Assistant Seib was employed in tracing the northern shore-line of this dependency of 



 

Chesllpea'ke bay, between New Point Comfort and East river. The southern shore-line was 
traced previously. 'f 

At the close of work on the 12th of November, the detailed topography had been extended 
along the northern shore from the entrance of the bay upwards, and beyond the month of 
Ea.st river, both shores of which (Sketch No. 8) are also included in the plane-table sheets. 

The following is a synopsis of the statistics : 

Shore-line surveyed· · · · · · · · · · · . · · · · · · · · · · · · .....•...••.••• 
Roads· • · · · ... · •. · · · · ·. · · ............................... . 

Area (square miles) · · · · · · · · •... · · · · · · · . · .. · ........... · · .. 

30 miles. 

18 " 
8 

In the middle of November the schooner Bailey, which had been used for transportation, 

returned to Baltimore and was refitted for other service. Assistant Seib then made arrange

ments preparatory to resuming duty in Section V. 
Topography ef Richmond, Virginia.-As part of the data necessary to complete the map of 

.James river, a plane-table survey was made, during the winter, of the city of Richmond. 
Sub-assistant S . .A. Wainwright commenced this work in November, and was succeeded in the 

following i:nonth by Assistant I. Hull Adams, who completed the survey. 
Mr. G. U. Mayo served for a short period as aid in the party of Mr. Adams. 
The topographical sheet has been inked and returned to the office. It contains the charac

teristics of the area represented, which is about two and a third square miles. 

Hydrography <f Nanticoke river, Md.-The work in this tributary of Tangier sound was 

commenced by Commander W. T. Muse, U. S. N., Assistant in the Coast Survey, early in 
September, after the retnrn of the steamer Hetzel from Section IV, and being prosecuted nnder 
favorable circumstances of weather was completed on the 17th of that month. The hydrographic 
sheet will join at the entrance of the river with one of Tangier sound, partly executed in a 

former season by Lieut. Comg. J . .J. Almy, U. S. N., and in the same vicinity, with two others 

subsequently laid out by Commander Muse, to include the head of the sound, known as Fishing 
bay, and to the eastward of the Nanticoke, Wicomico river, and Monie bay. In a no:rtheWlterly 

direction the soundings of the Nanticoke were extended upwards as far as Vienna, (Sketch No. 

8,) about fifteen miles in a direct line from the mouth of the river. A summary of statistics il!I 
thus given in the report upon the completion of the hydrography: 

Miles run in sounding . · ..••••..... · · · • · • · · · · · · · · · · · • • •... · . · • · . 868 

Angles determined by the sextant .•. ··••··· · · · · · · · · · · · · · · .. · • · ·. · 767 
Number of soundings ............... · · · · · · · · · · · · · · · • · · · · ·. · · · · · · 28, 260 

Hydrography of Fishing bay, Md.-In the latter part of September Commander Muse having 

made a junction with the upper limit of the hydrography of Tangier sound, as left by Lieut. 

Comg. J. J. Almy, and with his own sheet of WOl"k, which includes the Nanticoke river, com
menced soundings in Fishing bay, and proceeding upw8.rds :finished the hydrography of that 

and, at intervals, of another branch of the sound by the middle of October. The details of the 
work in Fishing bay are as follows: 

Miles run in sounding . · · · · ......... · · ... · · · · · · · · • • • · • · · · · · · · · · · 

Angles determined . · · · · · · · · · · · · · · · · · · · • · · · • · · · • • · · · · • · · · · • · · · · · 
Number of soundings ....• · . · • · · · · · • • · · • · · · • · • · • • · · • · • · • · · · · · • · · 

246 
1,139 

14,146 
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Seven hundred and twenty-four observations on high and low water were recorded while the 
work was in progress. 

Hydrography of Wicomico river and Monie bay, Md.-The soundings made in this locality by 

the party of Commander Muse extend from the limit of the general hydrography of Tangier 
" sound, executed by Lieut. Comg. A.lmy, in 1856, as far up as White Haven, on the Wicomico, 

and embrace the whole of the tributary designated as Monie bay. This supplementary work 
was completed early in October. The following is a synopsis of the statistics: 

Miles run in sounding · · · · · · · · · · · · · · · · · · . . . . . . . . . . . . . . . . . . . . . . . . 97 
Angles determined · · · · · · · · · · · · · · · · · · · · · · . . . . . . . . . . . . . . . . . . . . . . . 456 

Number of soundings· · · · · · · · · · · · • · · · · · · · · · · · · .. · .. · · · · · · · · · · . · · 5, 868 

Tidal observations were made by the hydrographic party, as usual, for the adjustment of 
the soundings. 

Hydrograpky qf Manokin river, Md.-The circumstances of the weather favoring, Commander 
Muse took UJI the hydrography of M:anokin river, one of the eastern arms of Tangier sound, 
and completed that work in the latter part of October, making a proper junction with the sheet 
containing the work done in a previous year in the body of the sound. But a small part of the 
subsidiary hydrography of thia vicinity yet remains to be done. The following is an abstract 
of the statistics recorded on the sheet of the Manokin: 

Miles run in sounding • .. · .. • • .•.••............................. 

Angles determined· .. · .. · ·. · · · · .. · ............•...... · .. · ..... . 
Number of soundings. • ....• · ........ · ....... · . • · .. · .. · ••....... 

101 
1,024 
7,4:45 

.A.t the end of the surveying year the party in the steamer Hetzel returned to Baltimore, 
where that vessel is now undergoing repairs. 

Early in the season Commander Muse sent to the office the original records of soundings, 

angles, and tides observed in the progress of the work in the Patuxent river in 1857. The 
volumes were accompanied by a fair duplicate. 

The original journals of soundings, angles, and tides observed while prosecuting the hydro
graphy of the St. Mary's river, Md., in 1857, and a duplicate of the whole, have also been 
received from Commander Muse and deposited in the office. 

The office-work resulting from hydrographic operations formerly in charge of J,ieut. Comg. 
R. Wainwright in this section has been completed. Six sheets of the lower part of the Rappa· 
hannock river, and one containing the soundings made in the Curratoman, have been received 
and filed in the archives, with the original volumes and duplicates of the soundings, angles, 
and tides taken in the progress of the work. 

In anticipation of his detachment, the office-work of the party of Lieut. Comg . .J. N. Maffitt 
was vigorously prosecuted and brought up before his separation from the Coast Survey. Three 
sheets comprising the soundings last made in the .James river were plotted under his direction 
and left at the office in April last, together with twenty-seven volumes containing the original 

notes or soundings, angles, and tidal observations. Smooth duplicates accompanied the records 
referred to. 

Tidal, obaervations.-The usual observations have been continued at Old Point Comfort with 
Saxton' a self-registering tide-gauge. A. similar gauge has been put up at the W ashiDgton 
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navy yard, by authority of the Hon. Secretary of the Navy. Every facility for its erection and 
for keeping up the observations was afforded by Commander Dahlgren and the officers in charge 
of the ordnance department of the yard. 

SECTION IV. 

FROM CAPE HENRY TO CAPE FEAR, INCLUDING THE COAST OF PART OF VIRGINIA AND NORTH CARO

LINA.-(Sxmcx D, No. 10.) 

In order to determine the question whether the small triangulation along this coast will 
answer the purpose of a final work, or must be strengthened or replaced by a Jarger one, 
several sites for bases of examination have been selected in reference to the convenience of 

measurement and of access, and with regard to portions of the triangulation itself. The 
topography of the ocean shore of the section has been nearly completed. The hydrography 
of Pamplico sound and of the ocean westward of Beaufort entrance, N. C., has been continued, 
and some incidental work between Cape Hatteras and Cape Fear has been executed. The 

details are stated in the following chapter. Six parties have been at work, three during the 
whole, or nearly the whole, of the season, and three during a part of it. 

In addition to the computations resulting from the field-work, the following has been done at 

the office at Washington. 
Office-work.-The following sketches have been drawn during the year : Hatteras inlet, 

TOtooi and Ocracoke inlet, Tiim· .A. general chart of the coast from Currituck sound to Cape 
Fear, nio.Jo, has been commenced, and the two preliminary charts, Nos. 11and12, extending 
from Cape Hatteras to Cape Fear r ~ir , have been in progress. 

The engraving of Beaufort harbor, N. C., and the entrance to Cape Fear river has been 
completed. Progress has been made upon coast chart No. 41, FOtoll• from the entrance of 

.Albemarle sound to the mouth of Pasquotank river, N. C., and on preliminary chart No. 11, 

20ffio, from near Cape Hatteras to near Bogue inlet. 
Triang'lllation soutliward of Oape Henry, Va.-The connection desirable between this work 

and the main triangulation of the Chesapeake bay was attempted at the end of January by 

.Assistant J. J. S. Hassler, but the inclemency of the weather rendered its final completion 

impracticable. Mr. Hassler kept the field until the 10th of May, when he was taken seriously 
ill and was forced to remove from his camp. Earlier in the season one of his arms had been 
broken by an accident, from the consequences of which, as aggravated by the illness referred 
to, he died at Norfolk on the 23d of. June. The records and journals of his field-work, with 

some plane-table sheets of the seacoast tract extending southward from Cape Henry, have not 

yet come into my hands. Application has been made for them in the proper quarter, and a 

summary of the results of his season's work will be given at the earliest moment after the 
receipt of the necessary data. 

Verification balies, coast qf North Oarolina.-The whole line of triangulation running along the 

coast from Cape Hatteras southward to Cape Fear has been examined by Assistant .A.. S. Wads

worth, and sites for bases of verification selected at intervals to serve as checks upon that 
work. Re commenced early in January, and established six bases in all for future measure

ment, making preliminary connections with adjacent stations of the triangulation. The first of 

~hesa was marked out on the outer beach of Core sound, opposite Bell's Point, a short distance 
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above Cape Lookout light-house. Others were established on the coast (Sketch No. 10) south 

of Bogue inlet; in the vicinity of New river; near New Topsail inlet; at lfasonboro inlet; and 
near Federal Point. 

Considerable changes were found to have been occasioned along the beaches of Bogue sound 

and :Masonboro inlet by the severe gale of September, 18.57. 

The signals generally were in good condition, as left in the previous season, yet several of 
them, necessary for the work of verification, required to be reset and secured. 

In the vicinity of Cape Hatteras, at Brown's inlet, and at New inlet, the angles of the pre

liminary triangulation were remeasured, and new stations erected where necessary. From 

twenty-six stations twenty-seven signals were obBerved upon, and in the several localities fifty

two angles were measured by two thousand one hundred and fifty-six observations. The 
instrument used was the six-inch Brunner theodolite C. S. No. 59. 

Assistant Wadsworth was occupied in this duty until the middle of May. He has since fur

nished detailed descriptions of the base sites and computations of his field-work, which have 

been deposited in the office, together with a duplicate and the original record of horizontal 

angles measured between Cape Hatteras and Cape Fear in 1857; his computation of the lengths 

of triangle sides and descriptions of the signals erected between the points just mentioned. 

Topography Qf the .~eaooa.st .southward qf Gape Henri1, Va.-Within the triangulation in charge 

of Assistant J. J. S. Hassler, and which was approaching completion at the time of his death, 

a plane-table sheet was projected by Mr, F. R. Hast:ler, then serving a.'l aid in the party. It 

connects on the north with a sheet previou,,ly laid out, and extends southward to Green 

Branch, at the head of Back bay. The seacoast of Virginia is included down to the southern 

boundary line, and also Ragged iRland, lying in the upper part of Currituck sound. All the 

roads and other prominent topographical features falling within the limits of the recently 

executed triangulation are represented on the plane-table sheet. 
Thi.s work was prosecuted, between the end of January and the 10th of June, as actively as 

the inclemency of the season and ihe nature of the country would permit. The character of 

the surface is low and swampy, and cut up by numerous ponds and water passages. The 

details comprise twenty-five miles of shore-line and fifty-five miles of roads. Arrangements 

have been made for the completion of the plane-table survey in this vicinity. 

Topography qf the seaooast qf North Carolina.-The intervening space between New inlet and 

Cape Fear, remaining unfinished at the opening of the season, has been surveyed by the party 

of Mr. John Meehan. His plane-table work (Sketch No. 10) comprises a part of Topsail sound 

and the outer coast of North Carolina, stretching about eleven miles in a southwesterly direc

tion between Stump inlet and Long Point. The term ''sound,'' used in reference to several 
localities between New inlet and Federal Point, applies to an intricate combination of shallow 

creeks, narrow channels, and broken marshes, running with an average width of a mile and a 

quarter, parallel with the outer coast, separated from it by narrow ranges of sand hills. 

''These sandy barriers within the limits just stated have been pierced in five places by heavy 

gales. Two of the small inlets so formed and connecting with the interior sounds are much 

resorted to for shelter by small coasters. They are known as Kew Topsail and Masonboro 

inlets. Channels leading from them t-0 the main land are navigable for small craft; but at few 
other points along this part of the coast is there l!mfficient water for even a pilot boat.'' 

9~ 
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In reference to changes made by the action of the sea since the previous working season, Mr. 

:Meehan also states that ''the gale of September, 1857, closed up Stump inlet and opened 

another a little further north, but did not very materially alter the general configuration of the 

coast or the other inlets.' 1 

The operations of this party commenced on the 18th of November, and were concluded on 

the 14th of January, with the following result: 

Coast line surveyed· · · · · · · • · · . · · · · · · · · · · · · ....... · ... · · · lli miles. 

Shore-line of sound · · · · · · · · · · · · · · · · · · · · · · · . · . · . · .... · · . · 102 " 

Shore· line of creeks· .. · ... · · · . · · · . · · · .................. · 30 " 
The weather was very favorable for work during the stay of the party in this section. 

Having properly connected the topography with that already finished in the direction of Cape 

Fear, Mr. Meehan proceeded to Section VI, under which head his labors will be further noticed. 

Hydrography qf Pamplico sound, N. C.-The inside soundings above Ocracoke inlet were 

resumed in the middle of June by the hydrographic party of Commander W. T. Muse, U.S. N., 
assistant Coast Survey, with the steamer Hetzel. Northward and eastward of the inlet, and 

(Sketch No. 10) from a line beyond the middle of the sound, the work was continued upwards 

to a parallel a short distance north of Gull island. This space includes the greater part of the 
interior of Pamplico sound, immediately abreast of Cape Hatteras. .At the lower limit the 

sheet containing the soundings joins with one executed last year just inside of the Ocracoke 

entrance. Below Ocracoke inlet the hydrography was continued to the meridian of Harbor 

island, about five miles southward and westward of the limit reached last year. 

The work in Pamplico som1d was discontinued on the 31st of July. .An abstract from the 

report of Commander Muse gives the following statistics: 

Miles run in sounding . · · ...... · · · · · · · · · . · · · · · · · · · · · .. ·. ·. ·. ·. 1,225 

Angles observed· · · · · • • · · . · • · • · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · . 3, 677 
Number of soundings · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ·. 56,335 

One hundred and fifty-eight specimens of bottom were collected while the soundings were in 

progress. 

The condition of the steamer Hetzel not admitting of her employment in the prosecution of 

the outside hydrography in the vicinity of Cape Hatteras, as intended, Commander Muse 

returned to Norfolk early in August, with a view of fitting her for that duty. This not being 

then practicable, he took up hydrographic work in Section III, as already stated. 

The original hydrographic sheets resulting from the soundings made by Commander Muse, 

at Hatteras and Ocracoke inlets, in 1857, have been completed and filed in the office. He has 

also turned over for deposit the original journals of those surveys, and others containing the 

soundings and angles taken in the same year in the hydrography of Pamplico sound. 

Hydrography ef the coast ef North Oarolina.-In continuation of the soundings which ter
minated last season along a line passing westward of Beaufort entrance, N. C., Lieut. Comg. 

C.R. P. Rodgers, U.S. N., assistant in the Coast Survey, resumed active operations in the 
steamer Bibb, on the 9th of April. 

The in-shore hydrography has been extended in a westerly direction to a distance of about 

fourteen miles, or nearly three miles westward of Bogue inlet, (Sketch No. 10,) which was also 

sounded, and will appear on the resulting chart of this quarter. 
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While the work here noticed was in progress I,ieut. Comg. Rodgers was detached from the 

Coast Survey, being relieved by Lieut. Comg. Alexander Murray, U. S. N., who assumed the 
command of the party on the 28th of April, and continued its operations until the close of the 
season at the end of May. 

In prosecuting the in-shore hydrography a number of parallel lines were run at increasing 

intervals from the coast, the outermost ranging with it at a distance of about seven miles. These 
were crossed by ten othe1·s, averaging twelve miles in length, extending broad off from the 
land. In addition, four lines were started within the in-shore limits and run with soundings 
into deep water, two of them terminating about fifty miles from shore, and two at a distance of 

thirty-three miles. ''The bottom was found very uniform, showing a gradually sloping surface 

of hard sand and loose coral, (Milleporae ?'') 
A synopsis from the journals shows the following statistics: 

.Angles determined· · · · · · · · · · . · · · · · · · · · · · · · · - .. · · · . . . . . . . . . . . . 677 
Miles run in sounding in-shore · · · · · .. · · · .. · · · · · . · · · . . . . . . . . . . . . 3, 025 
Number of in-shore soundings. · · · ........ · · ·. · . · . ·... . . . . . . . . . 5, 995 

The usual tidal observations were made by the party for hydrographic purposes. 
Before leaving the vicinity a section was run across the Gulf Stream from Cape Lookout, 

hut surface temperatures only were obtained. In July the party in the steamer Bibb resumed 

hydrographic duty in Section I, as stated under that head. 

The in-shore soundings made by the party of Lieut. Corng. Murray along the coast of Bogue 

sound and inlet have been plotted, and the resulting sheet is now in the office. 
On the outward passage of the surveying steamer Walker to Section VIII, Commander B. F. 

Sands, U. S. N., assistant in the Coast Survey, carried a line of soundings from off Cape Hat
teras to the latitude of Cape Fear, making thirty casts of the lead in a run of a hundred and 

eighty miles. The intention was to continue the soundings incidentally along the edge of the 

Gulf Stream; but a strong northeast gale off Cape Fear compelled the vessel to scud on her 
course to Cape Canaveral, and rendered the original design impracticable. 

A more extended notice of interesting results obtained by Commander Sands in another 

locality will be made under the head of Gulf Stroorn. 

SECTION V. 

FROM CAPE FEAR TO ST. MARY'S RIVER, INCLUDING PART OF THE COAST OF NORTH CAROLINA, AND THE 

OOAST OF SOUI'H CAROLINA AND GEORGIA.-(SK:imm E, No. 14.) 

The survey of this section has advanced very considerably during the past year. Nine parties 

have been employed, namely: two for triangulation, one for triangulation and topography, four 
for topography, and two for hydrography; seven of the entire number in different parts of the 
section during the whole and two of th.em during part of the season. 

The work executed will be referred to under the following heads: 

1. Triangulation and topography of the coast of North Carolina westward of Bacon's Inlet. 
2. Triangulation of the coast of South Carolina, connected with general work north and south 

of Charleston. 

3. Triangulation of Ossabaw and St. Catharine's sound, Ga. 

4. Plane-table resurvey of shore-line at the Cape Fear entrances. 
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5. Topography of Winyah bay and Georgetown harbor, S. C. 

6. Resurvey of the shore-lines of Charleston harbor. 
7. 'l'opography of Folly Island, S. C. 
8. Topography of St. Helena sound, S. C. 

9. Topography of Ossabaw sound, Ga., including the shores of its tributaries. 

10. Topography of Sapelo sound and river, Ga. 
11. Topography of Brunswick harbor and Turtle river, Ga. 

12. Hydrography of the Cape Fear entrances and bars. 
13. Resurvey ofi'Maffitt' s channel. 
14. Off-shore soundings from the coast of South Carolina. 

15. Hydrography of Sapelo sound and river, Ga, 
A connection has been made ti.iro;)ugh the chain of secondary triangles between the prelim

inary base at Winyah bay and that on Savannah river, with very satisfactory results, as will be 
seen by the more particular statement under the head of field-work in this section. 

The greater part of both in and off-shore hydrography of the northern part of the section 

(coast of South Carolina) is completed, important observations of currents remaining, however; 

some off-shore work, and the in and off-shore hydrography north of Winyah bay. 
The triangulation of the coast of North Carolina, south of the Cape Fear, is a tedious opera

tion, the woods reaching to the very ocean shore, and the sounds which give facilities to the 

work further north and south being in this portion entirely obliterated. Notwithstanding this 

a very steady progress has been made both in the triangulation and topography of this difficult 

district. 
The resurvey of .Maffitt's channel has shown that the dredging there has been effective in 

still further improving the depth, and in facilitating access by this important entrance to 

Charleston harbor. 

Between Tybee entrance, the mouth of Savannah river, and St. Mary's, on the coast of 

Georgia, are eight inlets of greater or less importance from the depths of their channels, their 
peculiar relation to the inland passages along the coast, and from the importance of the rivers to 

which they give access. 

These inlets are Wassaw, Ossabaw, St. Catharine's, Sape1o, Doboy, Altamaha, St. Simon's, 

and St. Andrew's. Wassaw is important as the passage between Savannah river and the ocean 
for vessels which cannot go through the Romerly Marshes passage; Ossabaw is the entrance to 

the Vernon and Great and Little Ogeechee rivers; St. Catharine's, to the Medway or Sun

-bury, and to North Kewport river; Sapelo, to South Newport and Sapelo rivers; Doboy gives 

access to Darien and the Altamaha river, Altamaha inlet being an inferior one; St. Simon's, to 

Turtle river and Brunswick, and St. Andrew's to the Satilla. 
The inland passage from Savannah river to the St. Mary's, now so useful to eommerce, 

becomes, in the event of war, of inestimable value. The progress of the survey of the passage 

and inlets has been steady. Reconnaissances of St. Andrew's and Doboy, and complete surveys 

of Tybee, Sapelo, St. Simon's, and St. Mary's have been made. The triangulation of Wassaw, 

Ossabaw, and St. Catharine's is complete, and the topography of Ossabaw, so that three or 
four seasons more will complete the land work generally connecting the several triangulations 

now in part resting upon local bases. The connection has been made this season between the 
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Savannah river and Sapelo preliminary bases, and has proved quite satil!!factory. There remain 

for triangulation Doboy and Altaroaha, and their branches, to Darien, St. Andrews and the 
adjacent coast, and thence on to Cumberland sound. The connection will then be complete 
from the Savannah river to the St. Mary's. 

A small steam vessel of light draught was purchased to execute the hydrography of the 

inland passages, sounds, and rivers of this section, but the stormy character of the last autumn, 

winter, and spring, prevented her transfer from New York to the southern coast. The attempt 
was renewed this season, the vessel being placed in charge of Lieutenant B. E. Hand, U.S. N., 
one of the officers of the hydrographic party of Lieut. Comg. Moore. The little vessel left 
New York on the 2d of August, but meeting with many adverse circumstances on the way put 

into Delaware bay, into Norfolk, and into ~Beaufort, N. U., and weathered there the gale of 

September 15th and 16th, with slight damage. Serious app.r..,.em>ions were entertained at one 
time for her safety, but she reached Chal'leston without further difficulty. 

Office·work.-The drawing of a comparative chart of each of the Cape Fear entrances, (1853 

and 1858,) and of the•charts of St. Helena sound, -:i;rlinri St. Mary's bar and Fernandina harbor, 

(Ga. and Fla.,) n~inri St. Simon's sound and Brunswick harbor, (second reduction,) T<Jtooi 

additions to Charleston harbor, TIJ~ooi (resurvey of the city) and Bull's bay, 40f,00, has been 
completed. The finished map (No. 53) of the coast of South Carolina, embracing Charleston 

harbor and vicinity, from Rattlesnake shoal to St. Helena sound, 811!-00, has been in progress. 

The engraving of the preliminary chart No. 14, n 0\,00, from Cape Roman, S. C., to Tybee 

i1'land, Ga., St. Simon's sound and Brunswick harbor, and St. Mary's river and Fernandina 

harbor, has been completed. 
The preliminary chart of Bull's bay and Roman inlet, that of St. Helena sound, and a com

parative chart of the Cape Fear entrances (1853 and 1856) have been engraved upon stone, 

under the direction of the Superintendent of Public Printing. 
The records of latitude observations made in 1854 by Dr. B. A. Gould, jr., and G. W. Dean, 

assistants, at Columbia, S. C., have been received at the office. 
Triangulation and topography <f the coast westward <f Bacon's i'nlet, N. O'.-The party of 

Assistant C. P. Bolles resumed work on the 3d of December, and continued the triangulation 

and plane-table survey detailed in my last annual report as having been prosecuted jointly to 
the westward of Lockwood's Folly, N. C. Progress was materially retarded by frequent rains, 
but the weather otherwise was mild, and the party was actively engaged until the 6th of April 
in extending the secondary triangulations (Sketch No. 14) -west of tbe line of Fulford, - Lan

caster, in running the outline of roads, sketching surface features, and erecting signals fth
advancing the work. "The lengths of the sides of triangles now extended average a mile and 
a half, and it is hoped that it may be practicable to keep up that gauge as far as the southern 

boundary of the State." The triangulation and topography aro now both complete to Shallotte 

inlet. 
Six stations of the second order and fifteen of the third were occupied, and a hundred and 

twenty-eight angles were measured on forty-two objects by six hundred and fifty-two repe
titions. 

The gale of last autumn having occasioned a very material change in the shore-line at 

Bacon's inlet, that portion of the topography of last season was resurveyed. Assistant Bolles 
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reports that the shore-line for hydrographic purposes is now complete as far as Tubb' s inlet, 

twenty-five and a half miles to the westward of Cape Fear river. 
The plane-table statistics are thus given in his report: 

Shore-line of sound and beach· · · · · · · · · · · · · · · · · · .. · · · · · · · · · · · · · 9.5 miles. 

Shore-line of creeks · · ..... · · · · · · . · ·. · · · · · · · · ......... · ..... . 7.3 " 

Roads surveyed · . · · · · · · · · · · · · · · · · · · · · · · · · · · · · . · · · · · · · · · · · · · · 13. 5 '' 

Chained in reconnaissance · · · · · · • · · · · • · · · • · · · · · · · · · . · · · · · · · · · · 5. 7 '' 
Mr. 0. Hinrichs served as aid in the party, and his dutie'3 are referred to by Assistant 

Bolles as having been performed with energy and success. 

Three plane-table sheets containing the topography between Cape Fear and Bacon's inlet 

were inked early in the season a~d sent to the offic~ by Assistant Bolles. 
TriangUlation if the ooa.st cf South Carolina.-A connection has been made, by secondary 

triangulation, between South Island base, Winyah bay, and the base on Savannah river. 

In its progress southward this work (Sketch No. 14) embraces the whole of Winyah bay 
and Georgetown harbor, the North and South Santee rivers, Bull's bay, and the coast through· 

out, including Charleston harbor, south of which it proceeds in two series, one passing down 
the coast, the other following the Stono and North Edisto rivers along the inner verge of the 
primary triangulation to the South Ellisto river, beyond which it stretches over St. Helena 

sound and Port Royal entrance, and through Calibogue sound to the base on Union causeway 
opposite to Savannah. While occupying stations upon Broad river, a tertiary triangulation was 

carried up Beaufort river as far as Archer's creek, and the positions determined of all the 
hydrographic stations used in the survey of that river in 1855 which could be identified. 

During the present season six stations were occupied between Georgetown light and Bull's 

bay, and twenty-five in completing the connection with the secondary work passing through 

Caliboguc sound with that on Savannah river. 

Assistant Boutelle was aided by Mr. H. S. Du Val. His party used the surveying schooner 
Petrel for transportation. The operations of the present year were commenced on the 22d of 

December and closed in the middle of April, the vessel being then laid up at Charleston. 

A summary of statistics is thus given in Mr. Boutelle's report: 
Angles measured . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • • . . . . . 270 
Objects observed on ........................................... · . . 272 
Number of observations .....•.....•...•..•............. - .. · · · · · · · · 2, 681 

The angles were measured ·with the ten-inch No. 43, and eight-inch No. 24, Gambey theo• 
dolitea. 

Assistant Boutelle has deposited in the office a duplicate of his field-notes of horizontal 
angles measured between Winyah bay and Charleston, and a volume containing descriptions of 
the signals used in the triangulation. The records of the secondary triangulation between St. 

Helena and Calibogue sound, with descriptive notes of the signals erected for that work, have 
also been received. 

Mr. Boutelle brought the computations of his work to a close in September, and selected a 
side of one of the triangles at the head of Calibogue sound for comparing the results of the 
triangulation executed by Lieutenant D. T. Van Buren northward from Savannah in 1854 with 

his own of this season. The comparison shows a very close agreement between the two 
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branches, each proceeding from separate and independent data. The agreement of the 
azimuths is remarkably close. 

TriangUlation ef Ossahaw and St. Catharine's sounds, Ga.-Ample preparations for the 
completion of this work, and for connecting it with the general triangulation of the coast at 

Savannah river, had been ~ade last season by the party of Lieutenant A. W. Evans, U. S. A., 

assistant in the Coast Survey. The stations were mostly then selected and signals put up on 

the shores of Ossabaw and St. Catharine islands, and along the banks of the several tributaries 
of the sounds. 

The triangulation party in the schooner Hassler resumed operations in the field on the 10th 

of December, and before the close of that month was joined by Lieutenant Evans. He imme

diately pushed a reconnaissance for extending the work so as to connect with the triangulation 

of Sapelo sound, and then occupied successively with the theodolite ten stations of the second 

order and twenty-one of the third. Seventeen other stations were erected and their signals 
observed on. The positions of sixty-three points ·were accurately determined in the course of 
the work. A few desirable points yet remain to be determined along the beaches of St. 
Catharine and Ossabaw islands. 

The services of Lieutenant Evans being called for by the War Department, he was detached 
from duty in February. Mr. F. P. Webber, ·who had assisted him during the season, having 

been also qualified by several years experience in similar duty, continued the work and closed 

it on the 1st of April. Since that date he has completed the computations of the field-work 

executed by Lieutenant Evans in 1856-' 57 for connecting the Savannah River triangulation 
with that of Ossabaw, and during the summer was engaged in those of the present year. 

The connection between Savannah river and the preliminary base on Sapelo island (Sketch 
No. 14) was effected by the measurement of sixty-seven intervening triangles, and the field 

computation gives for the length of that base 1700.4 7 metres, which is only two tenths of a 

metre less than the length found by measurement. 
The triangulation of this season stretches from the north side of Ossabaw sound southward 

and westward, and includes the various dependencies of that and the adjoining sounds, known 

as Great and Little Ogeechee and Bear rivers, Medway or Sunbury river, North and South 

Newport and Timmins rivers, the opening of Mud river inside of Sapelo island, and numerous 

intricate water passages lying behind Ossaba"v and St. Catharine islands. A eynopsis of the 
statistics is given below, as stated in the report from the field: 

Angles measured · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 379 

Objects observed · · • · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · • • · · · · · · 349 -
Single observations · . · . ·. · . · · · · · · .. · · · · · · .. · · · · · · · · .. · .. ·.· · · ... · . . 4, 095 

From points furnished by the triangulation the topography of Ossabaw sound has been 
executed, as will be noticed hereafter. 

While engaged with his party Lieut. Evans seized the occasion of rendering assistance to 
the ship Mackinaw when ashore on Ossabaw bar. 

The duty executed by the party in charge of Mr. Webber in the latter part of the surveying 
year has been stated under Section I. 

All the records and field notes connected with the triangulations made by Lieut. Evans in 

this and in the adjoining lower section have been received at the office. They contain the 
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original entries of horizontal angles observed at Sapelo sound, notes on the measurement of the 

preliminary base there, descriptions of the signals used in the triangulation, and the :field com- _ 
putation for rectangular co-ordinates and lengths of triangle sides. Similar data collected in 

the progress of work at the St. Mary's River entrance have been also turned in. 
Sub-Assistant Webber has forwarded duplicates of the journals of horizontal angles measured 

and descriptions of the signals used in the triangulation of Ossabaw and Sapelo sounds, with 
his computation for the lengths of triangle sides. 

Topographical resurvey ef Gape Fear entrances.-A._ commi~sion having been appointed to 

investigate the character and causes of the changes going on at New inlet and at the southern 
. entrance to the Cape Fear river, and new data being required for the necessary comparisons, 

.Assistant C. P. Bolles was directed to make a thorough plane-table resurvey of the shores of 
the entrances and the adjacent banks, including Federal Point and Zeek' s island. This duty 
was performed between the 8th of April and the 31st of May, and the results were at once 

furnished to the hydrographic party then engaged in a re-examination of the channels. 

l\fr. 0. Hinrichs aided .Assistant Bolles in the plane-table work. The following statistics are 

derived from the sheets of the resurvey : 

Shore-line of beach determined· · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 
Shore-line of marsh .. ·· · · · · · · ·. · · · · • · ·. · · ... · · · · · · · · · · · . · ·. 

This party had been, in the early part of the season, employed in 
survey of the coast of North Carolina below Lockwood's Folly. 

19.4 miles. 

2 .. 5 '' 
pushing the regular 

In prosecuting the resurvey at Cape Fear Assistant Bolles occupied eighteen stations with 
the theodolite, and made two hundred and fifty-five observations for topographical and hydro
graphic purposes. Twelve signals were erected in the course of these operations. 

The shore-line changes which have occurred in that vicinity since 1853 will be seen by 

referring to the comparative charts (Sketches Nos. 12 and 13.) Special reference is made to 

them in Appendix No. 14. 
Topography ef Winyak ooy and Georgetown harbor, S. 0.-Assistant H. L. Whiting left 

Charleston for this duty on the 16th of January, and, being favored by good weather, completed 

the plane-table survey by the 8th of the following month. A party organized by Assistant 

Seib, whose health would not admit of field service at that time, was employed in the work, 
and the surveying schooner Graham was used for transportation. 

The survey made by Mr. Whiting was carried along the ocean shore about three miles north 
and the same distance south of the inlet, and continued upwards so as to embrace both shores 

':;f Winyah bay, the shores of Georgetown harbor to its junction with the Pedee and Waccamaw 
rivers, the city of Georgetown, and the adjacent shores of Sampit river. 

Of the outer coast the principal features, as hammocks, sand hills, &c., ranging northward 

from Light-House Point, are included on the topographical sheet, (Sketch No. 14,) and in this 

direction the high-water shore-line was traced about three miles beyond the limit of the detailed 

work. The corresponding details of the outer side of South island are also represented. 

From the entrance the survey was made to embrace as much of the shores of the bay as could 
be commanded by a thorough series of shore stations, and all the characteristics of formation 
likely to be of service as lea.ding marks in navigation. The Marsh islands in Winy&h bay,· and 
Rabbit and Hare islands in Georgetown harbor, are 11hown on the plane-til.ble sheet. 
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''The distance from the bar to Georget-Own, following the general course of the bay and 

river, is about fifteen miles. The inlet JJroper, between North and South islands, is about 
three-quarters of a mile wide, gradually swelling into the main bay, which is about four miles 
wide by five in length. Above the Marsh islands the bay gradually narrows to a mile and a 

half, and that width is retained to the fork of the Waccamaw and Pedee rivers." 

Aggregates of the details of his plane-table work are thus returned by Assistant Whiting: 

Shore-line surveyed • · · • · · · · · · · · · · · · · · · · · · · · · · · · · · · · .. · . . . . . . . 64 miles. 
River banks· · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ... ·. · .. ·. 36 " 
Marsh-line · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ... · • . . . . . 16 " 
Streets and ·wharves··· · · · · · ... · · · ... ·. . . . . . . . . . . . . . . . . . . . . . . . 9~ " 

The limits of the topography comprise an area of thirty square miles. 

After concluding this survey Mr. Whiting reviewed and verified the recent topographical 

work on St. Helena sound, and reported at the office in the middle of February. He then 

inked his outstanding plane-table sheets of the vicinity of New York city, and afterwards 

resumed field duty in that quarter. 

Topography of Charleston harbor, S. 0.-The resurvey of this vicinity, commenced last year 
by Mr. W. S. Edwards, was prosecuted by him during the working season of the present sur· 

veying year, under the general direction of Assistant C. O. Boutelle, to whose party he was 

attached. The whole of the south side and about half of the northern shore-line of Sullivan's 

island was retraced, as well as the main shore of the harbor from Haddrell's Point, along the 

north side to Cooper river, and a portion of its eastern bank opposite to the city of Charleston. 

The entire water-line of the city was resurveyed, and the opposite shore of Ashley river. On 

the south side of the harbor the plane-table work was extended eastward to Light-house creek, 

the work there forming a junction with the sheet of Sub-Assistant Iardella., which will be 

presently referred to. 
Shute' s Folly and Drum island, opposite Charlesto11, were also 1mrveyed by Mr. Edwards. 

His party was employed in this duty between the 1st of December and the end of April. The 

following statistics are returned as the result of its operations: 

Shore-line surveyed . · · · · · · · · · · . · · · · · · · · · · · · · · · · · · · · · • · · · · · · · 32,i miles. 

Roads-······················· · · · · ·• · · · ... · · · · ·· .. · · · · .. · · 30 '' 

.A.ma of details in square miles. · . · · · · . · · · · · · · · · · · · · • · · · · · · · · · · 31: 
The various improvements made in the vicinity of the city of Charleston since 1849, and 

changes brought about by natural causes, are represented on the plane-table sheet. 

'' On Sullivan's island the inner shore-line remains nearly the same. The outer shore-line'" 

Rhows great changes from Bowman's jettee. The high-water mark has receded ten metres, 

and is now nearly a straight line to the first point of the island, where the high-water mark of 

1858 is one hundred and twelve metres back of that of 1849. From thence to the second 

point of the island the high-water m_ark has made out sixty-four metres, and the tendency is to 

straighten the outer shore-line. The southeast end of the point at Breach inlet ha.swashed 

away for a apace of twenty metres, and on the inside of the jettee and opposite Fort Moultrie 
the high-water line has made out thirty-three metres.'' 

After inking and turning in his topographical sheet Yr. Edwards joined Assistant Boutelle 

for duty in Section I. 

10 e 
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Mottis' ieland, lying on the south side of the entrance to Charleston harbor, was rel:lllrveyed 

in March by Assistant John Seib. Considerable changes were observed to have occurred since 
the survey of 1848, chiefly at Cummings' Point, forming the northern extremity of the island. 
There the shore-line has encroached about a hundred and thirty metres on the land. Of the 
signals used in the former plane-table survey, one, which stood on a sand hill forty metres 
from high-water mark, has washed away, and its projected position coincides nearly with the 
low-water line. The whole outer coast-line has receded slightly; but near Light-ho-rise Point, 
the southern termination of the island, a breadth of two hundred metres has been entirely cut 
off. A corresponding prolongation of Light-house Point to the extent of two hundred and 

seventy metres southward has occurred. 

Slight alterations were detected also along the southern shore of Charleston harbor and in 

the topographical details of the interior of Morris' island. 
Mr. Seib was aided in this resurvey by Mr. C. Rockwell. On the resulting sheet the 

following synopsis of statistics is recorded: 

Shore-line surveyed· .. · · .. · · · · · · · · · · · · · · · · · · · · · · · · · · • · · · · · · · · 39 miles. 

Area, (square miles)··.··· · · · · · · • · · · · · · • · · · · · · · · · · · · · · · · · · · · · · 9! 
The revised shore-line was applied to the new edition of the chart of Charleston harbor 

which accompanies this report as Sketch No. 16. 
This work (Sketch No. 14) connects on the southward with the survey which will be next 

described. 
Topography cf Folly iiland, 8. 0.-The party of Assistant Seib left Charleston ha.rbor on the 

2d of April, with the schooner Graham, and in the course of that month executed a plane-table 

survey of the whole of Folly island from Light-house inlet southward and westward to Stono 
inlet. Both shores of the water passages separating the island from others lying between it 

and the main land were traced throughout. The topography also of the northern shores of 
Stono inlet and its southern shore-line, in communication with the mouths of Stono and Kiawah 

rivers, were executed. 
The work wa,; extended from the coast about two miles np Light-hottse inlet, and includes 

an average breadth of a mile and a half, ranging with the outer coast of Folly island. 

Of this quarter of his operations, Assistant Seib remarks: ''The country is low and marshy, 

interspersed with many hummocks, and intersected by numerous water courses and extensive 
mud Hats.'' 

The topographical details of the survey 9-re thus reported: 

Shore-line . · .......................... · · :. · · · · · · · · · · · · · · · · · · 

Area, (square miles) . . . . . . . . . . • ••. · · · · · · • · • · · · · · · · · · · · · · · · · · 
Mr. Rockwell assisted also in this work. 

54~ miles. 

IO! 

Tcpogra,phy cf St. Hdena Bound, S. CJ.-This duty was commenced in the middle of February 

by the party of .Assistant Seib. The weather was very unfavorable for field operations, and 

so continued until the 1st of :March, when the party waa transferred to another part of the 
section. The greater part of Hutchinson's island was surveyed, including the a'djac~nt shores 
of Ashcpoo river, and numerous water courses and branches traversing the island. 

Tbe plane-tabl(I work now reported completes the top<>graphy of that part of the northern 
side of the sound which lies west of Otter island. The statistics are as follows: 
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Shore-line surveyed · · · · · · · • · . · · - · · . · · - · · .... · · · · · · · ....... · .. 

Area, (square miles) · · · · · · · · · · · · · · · · · · · · · · · · · • · · · · . · .. · · . · .. 
The subsequent operations of this party have been already mentioned. 

his report, refers specially to the efficient and acceptable services rendered 

who accompanied his party as aid. 

50~ miles. 

10 

75 

Assistant Seib, m 

by Mr. Rockwell, 

The health of Mr. Seib not permitting him to take the field at the outset of the surveying 

season, the interval until the first of February was employed in inking the sheets of other parts 

of this section. Interruptions in the period of active operations were also thus occupied. 

This topographical party was disbanded early in May, the schooner Graham being then laid 

up at Baltimore. 

Assistant Seib afterwards resumed field duty in Section III, as has been mentioned in another 

place, but previously inked and turned in his plane-table sheets of Folly island and Morris' 

island. 

Topography of Ossabaw sound, including the shore_s q( tlte Ogeechee and Vernon rivers, Ga.-The 

preparation for this work was made early in the surveying season by Assistant A. :M. Harrison, 

but the detention of his vessel for repairs at Norfolk, in consequence of damage received on 

her passage from the north in bad weather, delayed its commencement until the 31st of 
December. The results of the labors of his party between that date and the 15t]l of March are 

contained on two sheets, the limits of which are marked on Sketch No. 14. These include the 

complete topographical survey of the i;hores of Ossabaw sound and of the creeks flowing into 

it; the Great Ogeechee river and its tributaries from its mouth to Great Buzzard hammock; 

Little Ogeechee river, from its mouth westward, and its tributaries; Vernon river and its 

branches from the entrance to Possum island; the adjacent shores of the "Inland Passage," 

followed by steamers and small vessels through Ossabaw sound; and as boundaries of the sound 

itself-parts of Great Wassaw, Little Wassaw, Skiddaway, and Ossabaw islands. Raccoon Key, 

lying in the sound opposite to its entrance, and Green island, on the north side of the mouth 

of Vernon river, were also surveyed. 

The part of Ossabaw island represented is the northern extremity from the ocean to the 

"Inland Pas.sage,'' and from the sound shore two miles south,vard. On the north side of the 

entrance to Ossaba.w sound the southern part of Great Wassaw island, to the extent of a mile 

northward, was included in the survey. 
''The character of the country is such that in certain localities the topography could not be 

executed with the usual minuteness. In sµch cases careful sketching was resorted to with 

such checks as were found available. In some places the marsh was found exceedingly soft 

and unstable." " Other points are unapproachable at low-water on account of soft mud flats 

ex.tending from the shore so as to prevent landing. Some of the work executed by myself and 

aids could be done only by going into the water waist deep. Sketching was confined to the 

less important parts of the .survey." 

"At the aourcea of creeks, where they usually divide a.nd ramify through the marsh in 
inuumerable small branches, forming islands and ditches, the ground is al.most invariably soft." 

''During the prevalence of heavy winds from seaward, the marshes are frequently over

flowed, so as to admit the passage of boats over them. On Raccoon Key I observed sedge 



 

76 R&POltT OF THE SUPEJtINTEND'l!:NT OF 

grass attached to the bark of trees three feet above the surface of the ground in the centre of 

the island. The water was driven from the sea to this height in the gale of 1854." 

Other extracts from the report of Assistant Harrison, containing general descriptions of the 

localities surveyed, and remarks on the observed changes of shore-line, are given in Appendix 

No. 33. The statistics of the survey are thus stated in his report: 

Shore-line surveyed· · · · · · • • • · · • · · · · • · · · · · · · · • • · · · · · · · · · · · · · · 81 miles. 

Shore-line of creeks · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 225! ". ' 
Outline of marsh· ... · · · · · · · · · .. · .. · · .... · · · · · .. · · .. · · · · · · ·.. 76t " 
Roads traced on sheets · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 19! " 

The topography is comprised within an area of about forty square miles. 

Sub-Assistant Charles Ferguson was attached to the party of Mr. Harrison, and rendered 

efficient service. He was employed chiefly in the topography of the upper part of Ossabaw 
sound. Mr. '\V. H. Dennis, the aid of the party, was employed on both sheets, and also in 

office duty. 

Assistant Harrison returned to the office early in April, and immediately proceeded to Section 

I, where he was joined by his party in the schooner Peirce, for continuing plane-table duty 

near Plymouth, as already described. At intervals in the progress of that work he inked and 
sent to the office his two sheets containing the topographical survey of Ossabaw sound and 

Ogeechee river and vicinity. 

Topography qf Sapdo sound and 1-iver, Ga.-The marginal details of this vicinity, beyond the 

shore-line which was traced last year, have been completed by the party of Assistant A. W. 
Longfellow. These consist of the filling in on the plane-table sheet, of the interior details of 

the lower part of St. Catharine's and the upper part of Black beard island, a part of Sapelo 

island, and the topographical features of cultivated ground, masses of wood, hammocks, marshes 

and creeks lying contiguous to the shores of Sapelo sound, and embraced between its several 

tributaries, known as South Newport; Barbour's, Julienton and Broro rivers, entering on its 
northern side, and Front, Back, and Mud rivers on the south. The detailed work, the limits of 

which are shown on Sketch No. 14, was carried above Sutherland's Bluff on Sapelo river. In 

my report of last year, the general character of the topography now referred to was described 

in extracts taken from the report of Assistant Longfellow. His work of the pre.111ent see.son 

comprises one hundred and thirty-one and a half miles of shore line, and nearly twenty-two 
miles of road. The detailed work falls within an area of twenty-two square miles. 

Assistant Longfellow was aided in the field by Mr. Clarence Fendall, and had the use of the 

schooner Meredith for transportation. The work at Sapelo sound was completed between the 

12th of December and the 16th of Febmary, when the- party moved to Brunswick, Ga. 

Points for bydrographic purposes were furnished in the progress of the plane-table survey 

to the party of Lieut. Comg. James H. Moore. 

Field operations were considerably retarded in this locality by bad weather. 

Topography of Brumwick harbor and T~ river, Ga.-.A.fter completing the work last 

described, the party of Assistant A. W. Longfellow, in the eohooner Meredith, resumed topo· 
graphical duty at the city of Brunswick. In that vicinity the street@ of the city, the roads 

connecting with them, the railroad, canal, cleared grounds and wood11, and other surface 

features, not previously included on the sheets, were surveyed and mapped. The work of 
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filling in was commenced on the 20th of February and continued until the 3d of April, and then 

embraced (Sketch No. 14) the details of the creeks and marshes connecting with Turtle river 
east and west of Brunswick, and the interior of Jekyl island, lying on the opposite side of St. 

Simon's sound. ''The operations in the field were favored by an unusual exemption from the 

smoke and thick weather which generally prevails in the part of the season employed in thifl 

quarter." 

A considerable proportion of the detailed work was executed by Sub-Assistant Clarence 

Fendall, then attached to the party as aid. One hundred and ten miles and a half of shore-line 

were determined, and seventeen and a half miles ofroads. The work is upon two topographical 

sheets, and comprises Blythe island, with the site of the naval depot, surveyed last season, and 

Turtle river to the head of that island. The included area is about ten square miles. 

The details of the southern end of St. Simon's island, which yet remain to be filled in, will 
be p1'ovided for early in the coming season if practicable. 

The schooner Meredith returned to Portland in April, and was employed by Assistant Long

fellow in prosecuting the plane-table survey of the vicinity of Portland, as stated under the head 

of Section I. 

Hydrography qf Cape Fear entrance and New inlet, N. 0.-As a basis for comparison, and in 

order to investigate the eauses of change in the capacity. and direction of the channels into the 

Cape Fear river, the subject of which was referred to a commission at the opening of the year, 

a resurvey of both the main entrances was made by request and at the expense of the com

mission by Lieut. Comg. T. B. Huger, U. S. N., .Assistant in the Coast Survey. At the main 
entrance close soundings were made to a distance of two miles outside from Fort Caswell and 
Bald Head Point, over the intervening shoals, and in the main ship and western bar channels. 

The soundings in the river were carried nearly two miles above Fort Caswell. 

At New inlet the changes were determined by soundings made abreast of Federal Point, and 

continued outside from the light-house southward and westward to a point below Zeek' 1:1 

island, and thence across the bed of the river. 

The shore-line necessary for the new hydrography was run in the couTse of the season, by 

Assistant O. P. Bolles. 

The result of a preliminary comparison by Lieut. Oomg. Huger, between his own and the 
survey ma-de by Lieut. Comg. Maffitt in the winter of 1856, is given in Appendix No. 13. He 

states that no material change has occurred at Bald Head, or on the western bar; that the 

Pocket has tmdergone but little change, and that the middle ground remains about the same. 

Slight alterations were noticed in the Rip, with the same shifting tendency heretofore reported. 

Two spots with only six feet water were found on it by Lieut. Comg. Huger. He states that 

it has now a depth of seven feet at mean low water. Considerable changes were noticed in the 

shore line of Zeek's island, two openings having been made by the great gale of September, 

1857. ''Around the wharf the sand is making very rapidly, so much so, in fact, during the 

month I had the tide-gauge there, as to compel me to alter its location. Federal Point. has 
changed but little, but the bulkhead, which threatened to close the entrance, has become 

broken and detaehed, particularly towards the northern end.'' 

Lieut. Oomg. Huger also states that the SW. spit of Zeek's island has been washed a.way, 

and that a large amount of material in that vicinity has shifted in position. 
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New Inlet bar aeems to have suffered but little change since the survey of December, 1856. 

'l'he resurvey of the Cape Fear entrances was made between the beginning of May and the 

middle of June with the schooner Crawford. 
Two hydrographic sheets containing the results were completed without delay and placed in 

the office. The aggregate statistics of work as derived therefrom are as follows: 
Miles run in sounding . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . 

Angles determined· · · · . · · · · · · · · · · .... · . · . · .................... . 
Number of soundings · · ... · .. · · . . . .......•••.................... 

Sketches No. 12 and 13 are comparative charts showing the result of the 

season and that first made in 1853. 

500 

4,11J3 
25,623 

survey of this 

Resurvey <( Majfitf s channel.-ln the middle of February a hydrographic re-exa,mination of 

this important entrance to Charleston harbor was made by the party of Lieut. Comg. Huger. 
As compared with the capacity of the channel when last surveyed by Lieut. Comg. J. N. 

Maffitt, in June, 1857, the results show that the dredging operations of Captain Cullum, U. S. 
Engineers, have produced a steady improvement in the depth. 

The bulkhead, separating the outer and inner curves of twelve feet water, which in 1852 

had a breadth of over three thousand yards, is now reduced to less than eight hundred feet. 
In depth the channel has gained about eighteen inches since the survey of 18.57, being now 

about ten feet and a half at mean low water. Lieut. Oomg. Huger states that its width also 

and general character have decidedly improved. The substance of his report on the subject 

was communicated to the department in May, (Appendix No. 15.) 

.A. synopsis of the statistics of soundings, made by the party in February last, is appended: 

Miles run in sounding · • . · . • •..•••.•. · .. · • . · .••••.••.. · .• · • · • · 126 
. Angles determined .........•...••••..•.•••...............•. • . 602 

NUinber of soundings .••••... ··.•.··•••.··•· ..• ·.····•·. · · • · · · 3,096 
Before his separation from the Coast Survey, Lieut. Oomg. Maffitt <:ompleted and turned in 

eleven hydrographic sheets, resulting from the labors of his party in this section in 1856-'57. 

No part of hia work afloat is left unrepresented by a cha.rt. Be deposited at the same time the 

originals and duplicate notes of the soundings, angles, and tidal observa.tioDtl made at Cape 

Fear, Georgetown harbor, Bull's bay, Charleston harbor, in the North and South Edisto rivers, 

at Port Royal, and in St. Helena sound. The services of this officer have been acknowledged 

in another part of this report as of the most important character. Bis zeal, industry, and 

capacity have never been excelled, a.nd have left his mark indelibly upon the hydrography of 

the coo.st. 

Off-Blwre JJOUndingB frcnn the coast <(South Caroltina and Georgia.-The hydrograp.hic party 
assigned to this duty was placed, at the opening of th9 season, in charge of Lieut. Comg. T. B. 
Huger, U.S. N., assistant in the Coast Survey. The surveying schooner Crawford sailed with 

the party from Charleston on the 27th of February, and commenced work near ~e Roman. 

From thence southward to Amelia light, Fla., linea of sounding$ were carried broad off from 
the coast of South Carolina and Georgia, and terminated at varying distances, some going as 
far as a hundred miles from the land. Off the coast of Georgia several traverses. were made, 

which occupied the party until the 17th of April, when the Crawford proceeded to Cape Fear 

and made thP res1irvey of the entranc.es, as stated under a previous head. 
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The off-shore work was resumed on the 14th of July. Additional lines were run south of 
Charleston, .Amelia Island light being selected as the southern limit of the sheet which the 
soundings were intended to fill. The party continued the work until the close of July, and 
then proceeded to Norfolk. 

The off-shore soundings executed by Lieut. Comg. Huger connect with the work commenced 

by Lieut. Comg. J. N. Maffitt, to whom, on his being detached from the work, the first named 
officer succeeded in the command of the hydrographic party. 

In the early part of the season the weather proved boisterous, and baffiing winds and currents 
interfered with the operations towards its close. The principal spaces yet to be filled by lines 

of off-shore soundings lie off Savannah and St. Simon's entrances, for the completion of which 

a party is about to sail under the charge of Lieut. Comg. J. P. Bankhead, U. S. N., assistant in 
the Coast Survey. 

Sixty-seven specimens of bottom were taken in the soundings already made. 
The following is a summary of the statistics : 

Miles run in off-shore lines · · · · · · · · · · · · · · · · · · · · · · · ..... · .. • · . . • 1, 4 70 

Number of casts of the lead· · · · · · • · · · · · · · · · · · · · · · · . ·. · . · ... ·.. 1,434 
The unfavorable weather of the season prevented the observations intended to be made on 

the ocean currents off the coast of this section. 
Lieut. Comg. Huger notices, in his report, the highly satisfactory performance of the 

"Massey leads," which were used by his party in the Crawford. 

The off-shore soundings of the season have been plotted, and the sheet containing them is 
now at the office. 

Hydrograpky Qf Sapew sound and river, Ga.-This work was commenced soon after the open· 

ing of the year by the. party of Lieut. Comg. J. H. Moore, U. S. N., assistant in the Coast 

Survey. The entrance and Sapelo sound proper, with Sapelo river, as high up as Sutherland's 
Bluff, were included in the soundings. Points necessary for the work, and the requisite shore
line had been provided by the triangulation party of Lieut. A. W. Evans, U. S. A., and the 
topographical party of Assistant A. W. Longfellow. The hydrography in the vicinity of the bar 

yet remains to be executed. A summary accompanying the report of Lieut. Comg. Moore 

gives the statistics of soundings made between the 14th of January and the 5th of May, as 
followa: 

Miles run in sounding · · · · · • · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 293 
Angles observed· • · · · • · · · · · · · · · · · • · · · · · · · · · · · · · · · · · · · · · · · · · · · 2159 7 

Number of soundings · · · · · · · · · · · • · · · · · · · · · • • · · · · · · · · · · · · · · · · 37, 7 3 2 
Observations were made at two tidal stations for determining a plane of reference. 
Lieut. Comg. Moore thus remarks on the character of the channel leading upwards into 

Sapelo river: "The entrance to the sound, and as far up as Dog island, affords a good beating 

channel of not less than four fathoms at dead low water. From that point up, the channel is 

very irregular and intricate; and on approaching Four Mile Point the depth shoals to two and a. 

half fathoms a.t low water.'' 

"Off the mouth of Broro river there is a bar which extends the whole way across to Creighton 

island. The deepest water on thi11 bar at low tide is nine feet, and that depth does not give 

a channel of more than thirty metres in width. After passing the bar referred to, the water 
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again deepens ro three and a half and four fathoms, until within half a mile of Sutherland's 

Blu~ where the 1·iver becomes impassable for a.ny hut vessels of very light draught." 
The schooner Wave, which had been usoo in the survey of Sapelo sound, returned to New 

York in May. 
During the summer Lieut. Comg. Moore prosecuted the hydrography of the Sheepscot and 

Kennebec rivers, as stated under the head of Section I. 

Arrangements are now in progress for the return of tho party and completion of the ~undings 

on Sapelo bar. 
The office-work resulting from the hydrographic operations of Lieut. Comg. S. D. Trenchard 

at Brunswick harbor and St. Mary's river, Ga., was completed early in the year, under the 
direction of Lieut. F. A. Roe. .A.11 the original volumes containing the soundings, angles, and 

tidal notes have been deposited in the office, with duplicates, for future reference. 
Tidal observatians.-The self-registering tidal observatioru1 at the new custom-house wharf, 

at Charleston, S. C., under the charge of Mr. W. R. Herron; have continued to give very 

satisfactory results. 

SECTION VI. 

FROM ST. MARY'S RIVER TO ST. JOSEPH'S BAY, INCLUDIN"G THE EASTERN AN"D PART OF THE WESTERN 
COAST OF FLORIDA, WITH THE REEFS AND KEYS.-(SKETCH F, Nos. 16 AND 17.) 

Nine parties have been employed in this section-four in triangulation, three in topography, 
and two in hydrography. The triangulation parties worked throughout the season; the three 
topographical parties during a part, and two of them in dividing and marking the Florida 
keys for the General Land Office; one hydrographic party during the whole oieason, and the 
other merely incidentally, in passing from the Oulf of Mexico northward. The progress has 
been good, the two bases measured by myself in 1856 at Key Biscayne·and Cape Sable having 
been connected, and the triangulation being continuous from Virginia Key (Cape Florida) to the 
lf,a.rqutJsas. There has not yet been time to determine whether this triangulation is all that is 
#'· .. 

rieeded, bnt it is likely to be so if the air-line triangulation across the head of the peninsula. is 
carried through, so that the connection between the Atlantic and Gulf work shall not depend 
upon the triangulation of the extensive coast of the peninsula and of the keys and reef. One 
more appropriation will, as I stated last year, suffice for the air-line triangalation, unlees 
extraordinary claims for damages are made, which I do not now expect. In urging the appro
priation of the whole sum estimated by the offioer in charge of that work to oo needed for its 
completion last year, I stated that if only ten thousand dollars were granted the same sum 
would be needed the next year to bring the work to a close. The air-line is across from 
Fernandina to Cedar keys, about one-sixth in length of the distance around the coast between 
the same points. 

The triangulation of the main in Section VI would occupy four parties a.bout four years. 
There will be that number at work this year, after which, for two years, sa.,y three parties, and 
then two, as the demands of the topography will begin to press close upon the appropriation 
after the present year, and at an increasing rate up to the fourth year. If means are furnished 
at this rate, and no extraordinary obstacles intervene, the triangulation will be completed in 
about seven years. To carry out this plan, however, requires all the resources which we have 
during the present year. In this section the topography will keep close to the triangulation, 
and the hydrography is comparatively of easy execution. 
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The survey is quite as for advanced as I had supposed, when making up my last report, that 

it would be. The Assistants flhowed ~ood judgment in choosing the localities of work ,,·hen 
the parties ·were interrupted by rumors of Indian hostilities. The details of progress will he 
stated under tlie following heads: 

1. Air-line triangulation continued between Fernandina and Cedar Keys, Fla. 

2. Triangulation of the eastern coast of the Florida peninsula, below St. John's river. 

3. Triangulation of tl1e Florida reef connected with the Cape Sable base. 
4. 'l'riangulation of Charlotte harbor, Fla. 
5. Topography of tho eastern coast of Florido, below St .. John's river. 
G. Topography of tlie Florida keys belo"· Point Charles. 

7. Topography of Key Largo and others in its Yicinity. 

8. Topography of Charlotte harbor, Fla. 
9. Hydrography of the Florida reef, abreast of Ke:-· \'aca8 and Bahia Honda. 

10. Dcep-S<:~a soundings between Key "\Vest and HaYana. 
1]. Tidal observatiorn; at eight stations in the section. 

Office-work.-A comparative chart of the entrance of St. John's river (1853 and 1857) Toi,-011 , 

has been drawn, and the following have been iu prog-ress: two proliminar~· charts (.N"os. JV and 

20) of the Florida reefs extending from Virginia key to the Tortngas, TDo' 0 -0 0 ; three fini8hcd 
charts (Nos. 68, 69, and 70) of the Floricla reefs extending from Virginia to N cw Found harbor 

keys, 80 h<r; and one of Key West and vicinity, (No. 72,) sohnr· 

The engraving of the chart of Legare anchorage has been completed; and prngress has been 

made upon the preliminary chart No. 19, 20o'000, from Key Biscayne to Key West. 
Air-line triangulation between Fernandina and Cedar Keys, Fla.-This work was resumed on 

the 7th of December, by Captain J. H. Simpson, of the U. S. Topographical Engineers, 
Assistant in the Coast Survey, and has been prosecuted in accordance with the plan laid out in 

tbe reconnaissance made by that officer, the details of which were given in my last annual 

report. 
In order to facilitate the operations required in advance of tlie complete angular measure· 

ments at stations along the line, Captain Simpson was joined at the outset of the season by 

Sub-Assistant J. A. Sullivan, and a detached party working under his charge was employed in 

opening lines of sight and erecting signals for observations. The work thus proceeded with 

the least delay possible until the 2- of February, when Captain Simpson was detached from 
duty on the Coast Survey. The ch~rgeof tho work was then assigned to Captain M. L. Smith, 

U. S. Topographical Engineers, the Assistant in charge of the office at Washington, whose 

intimate knowledge of the locality to be passed over in pushing the triangulation towards 

Cedar keys specially qualified him for that service. His arrival in the section was unavoidably 

delayed until the 29th of June. Sub-A:;sistant Sullivan, during the interval which elapsed 
after the departure of Captain Simpson, conducted the observations at established stations and 

directed the operations of the detached party then temporarily in charge of the aid, Mr. R. M. 
Stiles. The preliminary work on the opening of avenues and erection of signals was completed 

by the 10th of May. I visited this party in April, and was entirely satisfied with the progress 

made and with the plans proposed for the future. 

The triangulation was resumed at a station about thirteen miles southwest from Fernandina, 
and has been carried thirty-one miles further in the direction of Cedar keys. 

Observatiom; were terminated for the season near the end of June at Padgett station, the 
11 er 
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position of 'vhich will be seen by reference to Sketch No. 16. Beyond this the rcconnaissanC'8 
has been made and lines opened for extending the work six miles further, to Trail Ridge. 

'fhe season in this part of the section was favornble for operations in the field. In opening 
avenues for the triangle sides or lines of sight, an aggregate length of a hundred and twenty 
miles required to be traced and cleared of intervening trees. The statistics of the triangulation 

given in the usual form arc as follows: 

Signals erected · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 7 
Angles n1oasured : · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · • · · · · · · · · · · · · · · · · · · 22 
Number of observations··· · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 873 

The work of the season is embraced within an area of about two hundred square miles. 
At the date of this report Captain Smith is about resuming active operations in the field. 
Sub-Assistant Sullivan has been assigned to duty in the vicinity of Cape Canaveral. 
Immediately after being detached from duty on the work, Captain Simpson forwarded to the 

office duplicates of his rncord of horizontal angles measured last season in carrying the work 
southward and westward from :Fernandina, descriptions of the signals observed on, and a 
journal of the occupation of the party while under his charge. Sub-Assistant Sullivan has 
completed and turned in corresponding data of the triangulation executed since the opening of 
the year. 

Mr. F. W. Alexander was attached to this party as aid at the period of its reorganization, 
and resigned from the survey at the end of December. 

Triangulation q( ilie eastern coast r;/ the Florida peninsula.-This work was begun on the 5th 
of December by Sub-Assistant Benjamin Huger, jr., at Mayport Mills, on the St. John's river. 
With but three exceptions the stations erected at the entrance for the triangulation of that 
river were found in good preservation, and these, ;,ith an additional station, served as a basis 

from which the triangulation of the coast was extended (Sketch No. 16) southward to Dieg·o 

Plains. As the work advanced, computations were made for ddermining the positions 

occupied, the results of which, with other data necessary for the topography, were furnished 
to Mr. John Meehan, in charge of the plane-table party. 

The field force of the triangulation party was weakened by general sickness amongst the 
hands employed. Mr. Rufus King, jr., the aid of the party, also suffered severely from illness. 

The points determined lie within a belt of about two and a half miles in breadth, bounded 

on the east by the Atlantic coast line below the mouth !Wt. John's river. 
Work was discontinued for the season on the 25th of1tlfy. Mr. Huger then discharged the 

party, a.nd stored his camp equipage at Jacksonville. 
The operations of the triangulation party were made very laborious by the Hecessity of 

opening lines of sight through heavy and thickly set woods. Nineteen signals in all were 
observed on. The usual statistics are thus stated in the report of Sub-Assistant Huger : 

Stations occupied· · · ................. - · · · · · · · · · · · · · · · · · · · · · · · · 14 

Angles measured · • • ........... · · · · · • · · · · · · · · · · · · · · · · · · · · · · · · · 46 
Number~f observations ......... · · ............ · .. · .. · · · ·.. .. .. 1,079 

This triangulation furnishes data for extending the plane-table work, about thirteen miles 
below the entrance of the St. John's. 

Mr. Huger completed the computations of the field-work soon after his return to the office, 
and then resumed the secondary triangulation cast of the Kennebec river, as stated under 
Section I. .A.t present he is about completing preliminaries for continuing the triangulation 
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down the eastern coast of Florida. His attention will be specially directed to the triangulation 
of St. Augustine harbor, the survey of which has been desired by the city authorities. 

Triangn7ation of the Florida rCtJf connected with the Cape Salile base.-The connection between 
the reef triangulation and the base line measured in 1855, by a party under my immediate 
direction, at the extremity of the peninwla, has been completed by the party of Lieut. 
A. H. Seward, U. S. A., Assistant in the Coast Survey. This was effected by signals on the 
keys lying southward and eastward of Cape Sable, and intermediate between it and Lignum 
Vitro key. Connections were made on three lines of different triangles of the series carried 
in previous years down to the reef. From this junction the triangulation of the present season 
extends, as will he seen by Sketch No. 17, about twenty-five miles in a northwesterly direction, 

the last stations connecting with the termini of the l1ase on Cape Sable. At the eastern end 
of the base a tripod and staging fifty-two feet in height, and a similar structure of forty feet 
elevation on Oyster key, were found necessary, in order to render those two points intervisiblc. 
Besides that just named, Sand key, Man-of-War Bush, Schooner Bank, and Rabbit key, were 
marked as stations, and included in the triangulation. 

The stations occupied in previout years along the reef were also visited and generally found 
secure. In the requisite cases additional markings \\'ere made, and described in a record 
which has been placed in the archives. 

The operations of Lieut. Seward commenced on the 20th of December, and were closed 
on the 15th of April. His party used the schooner John Torrey for transportation. 

The angular measurements were made with the 10-inch Gambey theodolite, C. 8. No. 15, 

and the detail of statistics is given in the season's report as follows : 

Observing scaffolds erected ......... · · · · · . · · · · · · · · · · · · · · · · · · · · · 9 
Stations erected .................. • •...... · · · · · · · · · · · · · · · · · · · · 16 
Objects observed on ................. · ... · · . · - · · · · - - · · · · · · · · · · 24 
Stations occupied ........................ · · · · · · · · · · · · · · · · · · · · · 13 
Series of observations .................... · · · · · · · · · · · · · · · · · · · · · 599 
Number of single observations ....... · · ... · · · · · · · · · · · · · · · · · · · · · 3,592 

Mr. C. B. Baker aided as heretofore in the work of this party. 
The original journals, computations, and duplicates of the notes of horizontal angles 

measured by Lieut. Seward in the work connecting "'ith Cape Sable, have been placed in 
the office, with descriptions of the ~nals used. He has deposited also like data of the 
triangulation of Barnes' Sound, and of that executed in the vicinity of Indian key. Reference 
to his subsequent field occupation has been made under Section II. 

In the ensuing season the bases on Key Biscayne and Cape Sable will be connected, if 
practicable, by a series of triangles stretching along the main coast of the peninsula. 

Triangulation of tlte approaches to Clwrlotte harbor, Floi·ida.-Preliminaries for this work 
were commenced at Punta Rasa on the 13th of December by Lieut. J". C. Clark, U. S. A., 
Assistant in the Coast Survey. His party sailed from New York early in November, in the 
schooner Bowditch, but the vessel was obliged to put back with loss of sait~, and sustained 
other damage, causing delay on her final passage to the south. The sum required for new 
sails, by lessening the amount allotted, also shortened the period of work, which, in conse
quence, was closed on the 1st of .A.pril. 

The site for a preliminary base was selected by Lieut. Clark on the Gulf shore of 

Sanibel Island, lying at the southern entrance to Charlotte harbor. A line suitable in its 
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connections was then cleared and measured, giving a length of 3, 393. 26 metres for the 
preliminary base. His report states that a site four miles in length and connecting with the 
western terminus could be cleared at little cost. 

The triangulation extends from the entrance of San Carlos bay northward towards Charlotte 
harbor, (Sketch No. 16,) and was terminated for the season at stations between Boca Grande 
and Captiva Pass. An area of about a hundred square miles is embraced in the triangles. 
Twenty-two tripod signals were erected, and four of the ordinary Jdnd, all of whi~h were 
observed on. The number of stations occupied was nineteen, and eighty-one angles were 
measured by three thousand five hundred and twenty-eight observations 'vith the 10-inch 
Gambey theodolite, C. S. No. 81, and 6-inch Brunner, C. S. No. 61. 

Mr. C. W. Duval acted as aid to the party. 
Lieutenant Clark commends the intelligent efforts of his Sailing Master, Mr. William Budd, 

who, in addition to his duties on tho vessel, rendered acceptable assistance in the erection of 
signals and scaffolds for observing. 

The work will be resumed during the present month by a party in charge of Lieut. W. 
R. Terrill, U. S. A., and under ordinary circumstances may be completed before the close of 
the next surveying season. 

After his return in April, Lieut. Clark was engaged in the computations of his field-work. 
As incidental to it, but bearing more immediately upon developments to be made hereafter by 
the hydrographic party, he remarks in his report: 

''The channel between Punta Rasa and Charlotte harbor is narrow and winding. After 
crossing the bar at the entrance of San Carlos bay, twelve feet can be carried to the bulkhead 
between Blind Pass and Captiva Pass. This deposit appears to be caused by the meeting of 
the flood tides which enter the two passes. It bas about four feet on it at low and six feet at 
ordinary high \Yater. The depth of water from the bulkhead to Captiva Pass is about seven 
feet.'' 

Lieut. Clark was, at his own request, detached from the Survey in July last, previous to 
which he sent to the office hi,; notes of the measurement of the preliminary base on Sanibel 
Island-a volume containing descriptions of the signals erected on the shores of Charlotte 
harbor, and duplicates of the record of horizontal angles. These were accompanied by his 
field computation of the results, in the usual form. 

Topography of tlie eastern coast ef Flo1·ida.-At a proper interval, after the commencement 
of the triangulation to extend southward along tho coast from the entrance of St. John's river, 
the party of Mr. John Meehan was transferred from Section IV, and arrived in this locality at 
the end of January . 

.A. junction was formed with the plane-table work of the St. John's, and from thence the 

topography was extended southward within the triangulation of Sub-Assistant B. Huger, jr., as 
far as Diego Plains, a distance of about eleven miles and three quarters from the place of 
beginning. East aud west the resulting sheet represents the surface features between the 
Atlantic coast and the Pablo creek, a tract varying somewhat in breadth, but with an average 
of about two miles and a half. Both shores of that tributary of the St. John's, with its 
numerous windings within the space of ten miles, were also traced, as well as the line of the old 
military road running southward between it and the coast. The limits of this work are marked 
on sketch No. 16. 

Field operations were discontinued on the 8th of May, at which time Mr. Meehan returned 
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to the office and commenced inking his topographical sheet. Tho detail8 traced upon it are 

thus given in his summary report: 

Shore-line····· . · · .. 13 miles. 
Creek shores · · · · · ....................... . 40 " 
Roads··· ... ·. · · · ....................... . 27 " 
Outline of ma.rshes and fields · · · · · · . · · · · · · · · · 45! " 
Area surveyed, (square miles.) ............. . 2G} 

The following remarks are made by Mr. Meclian in reference to the region embraced by the 
work here noticed: ''This portion of Florida is of diluvial formation, and generally a dead level, 
excepting where the hummock lands form slight undulations. Shell deposits occasionally occur. 

Three-fourths of the land is sandy, pine barren-of little value for farming purposes; but the 
hummock lands, being densely wooded with live oak, palmetto, &c., have in the lapse of time 
acquired a considerable vegetable deposit, and the soil being composed of mixed clay and sand, 
they make good arable land when properly cleared and cultivated.'' 

Other extracts from the report of Mr. Meehan, of interest in this connection, are given m 

Appendix No. 34. 
'l'opographical duty performed by his party at the outset of the surveyrng year has been 

mentioned under Section IV. 
Immediately after returning north, Sub-Assistant Meehan inked and sent to the office the hvo 

sheets comprising his topographical survey southward from the entrance to St. John's river. 
He was subsequently engaged in the reduction of plane-table sheets required in the office, 

but is now making arrangements for completing the topography below Cape Henry and north 
of Currituck Sound. 

Topography ef the Florida Keys.-The regular work in this quarter was r('sumed on the 22d 
of November by Mr. F. W. Dorr, who had been engaged until the close of the last surveying 
season in Section IL 

Connecting at Point Charles with the previous work, he executed the topography of the 
inside shore of Long Island, extending as far as Tavernier creek, which separates it from Key 
Largo, and surveyed also several small shoals and keys lying in that immediate vicinity. The 
sheet containing them (Sketch No. 17) joins on the south with one executed at the same time 
by Sub-Assist.ant C. T. Iardella. 

After completing the survey of Key Largo, Mr. Dorr moved his party in the schooner Dana, 
and from the southern limit of Mr. Iardella's survey at Long key, continued work down the 
line of keys to Key Vacas, meeting there the topography finished last year. On his two 
sheets of that locality are included the lower part of Long key, Conch keys, Duck key, the 

Channel keys, Tom's Harbor keys, Grassy key, tho Crawl keys, and part of Fat Deer key. 
All the fast land represitnted on both sheets was dividt:d by quarter section posts, having 

their sides as usual marked by the letters M. MP or P., corresponding to the directions of 

meridians and parallels. 

The statistics returned by Mr. Dorr are as follows: 

Shore line ..................................... . 

Area of sheet limits (square miles)· · · · · · · · · · · · · · · · • · · · • · · · · · · · · · · · · · · · · · · · · · 

801 miles. 
49 

Seventy-two wooden posts, designated as above, were inserted to mark the quarter sectio11s. 
Having, in conjunction with Mr. Iardella, completed the surveys of all the keys falling within 
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the present limits of the triangulation, the party of Mr. Dorr was transferred to Charlotte 
harbor, on the Florida peninsula. 

Mr. James Gilliss served with the party as aid in this section. 
Two plane table sheets between those just described (Skeich No. 17,) were executed in the 

former part of the season by Sub-Assistant C. T. Iardella. These contain the keys and patches 
ranging along the main line from Key Largo southward and westward to Long key, severally 

known as Plantation or Windly' s key, Vermont and Shell keys, another in their v~cinity, 
Upper and Lower Matecumbe, three very small patches inside of the general line of keys, 
called Bowlegs, and the greater part of Long key, at the lower end of which his survey joined 
with that of }fr. Dorr, as already stated. 

Most of the land forming the keys last named was found too unstable for marking in quarter 
sections. Plantation Key is frequently overflowed at high water, and several of the others are 
composed principally of deep mud. The fast land on Lower Matecumbe and Long keys was 
marked by twenty wooden posts, designated in the usual manner. 

The plane-table statistics are as follows: 

Shore lino· · · . · · · · · .. · ... · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ·. · · . . . . . 40~ miles. 
A.rea of keys surveyed (square miles)···· · · ·. · · · · · · · · · · · · · · · · · · · · · · ·. · · · .. · 8 

The field work of this party was executed between the middle of November and the end of 
January. Mr. Iardella then sailed in the schooner .Agassiz from Apalachicola, accompanied by 
his aid, Mr. J. S. Bradford. 

My report to the Commissioner of the General Land Office, showing the recent progress made 
in the survey and marking of the Florida keys, was addressed to him in September. .A copy 
of it will be found in the .Appendix No. 35. 

While engaged on the reef, Sub.Assistant Iardella furnished points for determining the posi
tion of soundings made by Lieut. Comg. W. G. Temple between Knight's key and Bahia 

Honda. 
Topographical duty, subsequently performed by the party, will be mentioned under the head 

of Section VII. 

Three plane-table sheets, containing the detailed survey of the keys first described, were 
inked by Sub-Assistant Dorr soon after his return from this section and filed in the archives. 

In the course of the summer Sub-Assistant Iardella inked and turned in the two sheets last 
executed on the Florida keys, the limits of which have been already given. He is now about 
to resume field duty in prosecuting the survey of the keys lying in the vicinity of Cape Sable. 

Topography ef the Entrance to Oharlotte Harbor, Florida.-This work was commenced in 

February by Mr. F. W. Dorr, with a party in the schooner Dana, after the completion of duty 
in a special locality on the Florida keys. 

From points furnished by the triangulation party, Mr. Dorr traced in the shore-line of San 
Carlos bay, following the main coast from Punta Rasa, northwest as far as Sword Point and 
southeast beyond Mantanzas Pass, and including, on the eastern side of the bay, the entrance of 
Caloosahatchee river. The southern end of Pine Island and the eastern half of Sanibel 
Island, which form tho western boundaries of the bay, are also embraced in this topographical 
survey. Sketch No. 16 shows the present limit of the work. 

The usual plane-table statistics have been thus reported by Mr. Dorr: 
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Shore-line surveyed· · · · · · · · · · · · · · · · · · - · · · · · · · · · · · · · - · · · 113 miles. 
Outline of woods··· · · · · · · - · · · - · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 12 
.rl.rea, (square miles)· · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · - · · · · · · · · · · 76. 

This party closed operations in the section at the end of March. The schooner Dana was 

then brought north and laid up at Baltimore. 
Some of the characteristic features of land embraced by the plane-table work of Mr. Dorr 

am described iu his report, and will be found in Appendix No. 36. 
Mr. James Gilliss rendered efficient service as aid to the plane-table party. 
The sheet comprising the survey made in the latter part of the season at San Carlos bay 

was inked by Sub-Assistant Dorr shortly after his return from the south, and is now in the 

office. 
He then took the field in Section II, as stated under that head. 
The liydrograpltic records of soundings, angles, and tides observed on the bar of St. John's 

river by tbe party of Lieut. Comg. Stephen D. Trenchard, {). S. N., were duplicated under the 
direction of Lieut. F. A. Roe, subsequent to the detachment of the first named officer, aml 

jnst previous to his own separation from the Coast Survey. All the journals connected with 
work are now on £le in the office. 

Hydrography ef the Fl-Orida re(;f.-Soundings on 1he outside of the main line of keys have 
been extended from the limits of last year, northwa,rd and eastward about ten miles, by tho 
party in the surveying steamer Corwin, under the charge of Lieut. Comg. ·w. G. Temple, 
U. S. N., .Assistant in the Coast Survey. He commenced on the 13th of January at the 

upper end of Bahia llonda, and carried the work out"ard about nine miles, (Sketch No. 17,) 
Ro as to conform to the general range of the hydrography previously executed by Lieut. Comg. 
Craven. 

The eastern limit of his sheet coincides with a line drawn at right angles to the direction of 

the reef, and crossing Key Vacas. It contains the soundings made over an area of about 
ninety-four square miles. The hydrography was carried a little inside of Pigeon key, its range 
on the inner side of the keys being kept parallel with that outside. The soundings gave 
depths varying from two foet to forty-five fathoms. In connection with the hydrography, the 
rise and fall of the tides were observed in February at Knight's key. 

Other particulars of the work are given as follows, in the official return : 

Hydrographic positions used······ · · · · · · · · · · · · · · · · · .. · · · · · · · · · · 1,254 
Angles determined.· .. · ... ·. · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 3,605 

Miles run in sounding·· .. · · . · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · GIG 
Number of soundings· ........ ················ .. ···············.··· 19,591 

While prosecuting this work the party was freq1iently hindered by rough weather. 

Before leaving this section Lieut. Comg. Temple attempted a line of soundings in connection 
with temperature observations broad off from the reef. This was interrupted by the failure of 
the instruments, but so far as carried the results gave indications of a very gradual increase of 

depth, eighty-nine fathoms only being found in a position about nine miles from Indian key. 
Lieut. Comg. Temple returned to New York early in April, and then engaged in office work. 

Mention has been made, under Section I, of the later occupation of his party afloat. 
A chart of the work, executed by Lieut. Comg. T. A. Craven, U. S. N., Assistant Coast 

Survey, in 1856, between Eastern Sambo and Loggerhead Key, has been plotted within the 
year, and is now at the office. 
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Deep-sea sounding8.-After ending a line of deep-sea soundings from the southwest pass of 
the Mississippi at the Tortugas banks, Commander B. F. Sands, U. S. N., Assistant in the 
Coast Survey, took advantage of good weather and a smooth sea to start a line across the Gulf 
Stream towards Havana, and another from thence to Key West. 

The greatest depth, eight hundred and two fathoms, with a light cream colored clay bottom, 
was obtained within five miles of Moro Castle, at the entrance of the harbor of Havana. From 
the Tortugas to the coasl of Cuba the water gradually deepened. The line from Hfl,vana to 
Key West showed a corresponding decrease in the depth ; the darker cream colored bottom off 
the coast. of Cuba changing again to white near the Florida reef. Soundings on this line were 

interrupted by a rough sea. On the two lines the depths and temperature at the surface, at. 
15, .501 and 100 fathoms, and at the bottom were successfully observed in fourteen positions. 
The lowest temperature obtained was 38 degrees, at a depth of 512 fathoms. The maximu111 
surface temperature was 78 degrees. 

Reference has been made, under Section IV, to soundings incidentally executed by Com
mander Sands on the southern passage of the steamer Walker. Further mention will be made, 
under 8ection YIII, of the deep-sea line carried from the Mississippi delta to the Tortugas, in 
which will be found also a notice of the general occupation of his hydrographic party. 

Tidal observalions.-At Fort Clinch, Fernandina, Florida, observations have been kept up by 

Mr. F . .A.. Rebarer during the season by means of one of Saxton's self-registering gauges. 
Four tide gauges, established by Mr. G. Wiirdemanu at Cape Florida, Indian Key, Key 

West, and Tortugas, were observed throughout a year. Three of the gauges were then trans
ferred to Charlotte harbor, Tampa Bay, and Cedar Keys, to be observed for a like period. 
simultaneously with the one at 'J'ortugas, which serves as a connecting link between the two 

series. 
These observations were required to eliminate more completely the annual inequalities, the 

effect of which entered into the former comparisons of the tides in the Florida passage. 

GULF STREAM. 

Observations of much interest on the temperature and depth of the Gulf Stream within the 
Florida pL1ssage have been added this year by Commander B. F. Sands, U. S. N. 1 Assistant in 
the Coast Survey, on a section from the Dry Tortugas to Havana. On his return from the 
season's work in the Gulf, in tha Coao:t Survey steamer Walker, Commander Sands run a line 
of deep-sea soundings for depth and temperature across the Gulf from the mouth of the Missis
sippi to the Dry Tortugas, which was continued on the 8th and 9th of May across the Gulf 
Stream to Havana. 

Soundings were obtained and specimens of the bottom brought up at nine positions between 
the Turtugas and Havana, giving sufficient data for the construction of a section of the bottom 
all the way across. The depth at each position was determined by Massey's indicator, the 
length of line paid out being also noted. 

At position 2, seven miles from the Tortugas, the depth was thirty.five fathoms; at position 
4, one hundred and six fathoms; at position 5, twenty-two miles from Tortugas, two hundred 
and ten fathoms; at position 6, three hundred and thirty-seven fathoms; position 7, fifty-four 
miles from Turtugas and forty miles from Havana, five hundred and twelve fathoms; and at 
position 9, five miles from Havana, eight hnndrcd 'and two fathoms. At position 8, inter· 
mediate between :positions 7 and 9, the indicator gave three hundred and twenty fathoms with 
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nine hundred and eighty-five fathoms of line out, making the determination of this depth 
uncertain. In this instance it is probable that the catch on the indicator fell down at the depth 
of three hundred and twenty fathom11, thus stopping the revolutions of the register. 

Thil:l section shows a remarkable falling off in the bottom from the Havana shore, the depth 
at the distance of five miles from Moro Castle being eight hundred and two fathoms, or a little 
less than a mile. The deepest cast in the straits of Florida, on the section from Florida to 
Bemini, obtained by Lieut. Comg. Craven, showed a depth no greater than three hundred and 
seventy fathoms. 

The observations for. temperature at different depths with Saxton's thermometer were very 
satisfactory at the depths at which they were taken; but an additional number of observations 
at each position would have given the distribution of temperature with the depth more 
satisfactorily. 

The observations indicate a considerable degree of disturbance at the surface, and as deep, 
in some cases, as fifty fathoms, owing to the mixing of the overflowing cold water from the 
sides with the warm water of the stream. 

The highest temperature observed at fifty fathoms was 78° Fahrenheit, and the lowest 
obtained was 38°, at the depth of eight hundred and two fathoms, at position 9, five miles 
from Havana. 

On the line from the mouth of ~he Mississippi to the Tortugas, Commander Sands found the 
temperature at the bottom, at the depth of one thousand one hundred and thirty-three fathoms, 
to be 28° Fahrenheit. This position is in latitude 21° 16' N., longitude 8£0 57' W. 

The greatest depths reached on this line of soundings were one thousand eight hundred and 
six fathoms, in latitude 26° 52' N., longitude 85° 39' 30" W., and one thousand seven hundred 
and ten fathoms, in latitude 27° 03', longitude 85° 59' 30". In the latter case a specimen of 
the bottom was brought up. The depths were registered by Massey's indicator. 

In 18.53 Lieut. Comg . .J. N. Maffit1 in running the Cape Hatteras and Cape Fear sections, 
reported a counter current in each of the cold bands of the Gulf Stream. This phenomenon 
was again observed this year by Lieut. Comg. W. G. Temple, U. S. N., Assistant Coast Survey, 
in his passage to New York from the Florida Reefs in the steamer Corwin. That officer 
noticed a SE. current, having a veloeity of three knots an hour for twenty hours, in the first 
cold band beyond the axis of the Gulf Stream south of Cape Hatteras, and with reference to 
it he remarks: 

"From noon of April 16th to noon of the 17th, as the vessel was in the middle of the stream 
and the wind was quite fresh from the SW., we confidently expected an unusually strong set to 
the NE.; but on the morning of the 17th observations taken for the longitude (with an interval 
of two hours) indicated that we were far to the southward of the reckoning, and the meridian 
observations confirmed that conclusion. 

"It was observed that the vessel passed through a heavy 'tide-rip' about noon of the 16th, 

and that she again encountered a 'swash sea' at about 9 a. m. of the 17th, after which there 
was a considerable swell from the NE. I am, therefore, of the opinion that this extraordinary 
current was felt by us only for the space of twenty hours,. which would give it a velocity of 
about three knots an hour. Of course it was altogether of a temporary character." 

12 ~ 
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SECTION VII. 

FROM: ST. JOSEPH'S BAY TO MOBILE BAY, INCLUDING PA.RT OF THE OOA.Sl' OF .FLORIDA, A.ND THE CO.AST 
OF .A.LA.BA.MA.-(SKll1'0a G, No. 19.) 

This is only the fourth year for which we have had an appropriation for this section of the 
coast, the progress previously made depending upon the employment of parties available from 
other sections for parts of the season. Nearly or quite one-third of the triangulation o( the 
coast of the section is done; though, of course, it is yet impossible to say that this work is to 
be considered final, until it is carefully verified. It is plain, however, that with the same 
resources now at command, there will be a continuous triangulation of the coast of the section 
in less than eight years. These resources have enabled us to employ two triangulation parties 
during the whole season, and one from the next section during a part of it. The topography 
keeps up with the triangulation by employing one topographical party for each triangulation 
party. The hydrography is easy of execution on the outer coast generally, the bottom being 
regular, and depths increasing slowly in receding from the shore. A steam vessel was employed 
here last year, but being injured in a storm on the passage out, so much time was consumed in 
the repairs as to render it impossible to know whether the wants of this section and of section 
IX can be met by the use of the i..ame vessel. I am inclined to think, however, that unless 
another bydrographic officer can be had, the work in the Gulf will lag behind what is desirable. 

The discovery of a channel into the eastern end of St. George's sound, having twenty or 
twenty-one feet at low water in it, and leading to a safe anchorage behind Dog island, is one of 
the most valuable discoveries made in the Gulf. It affords a much more favorable access to 
Apalachicola than by the previously known passages. A particular description of the channel 

and anchorage, with sailing directions and remarks, is given in Appendix No. 16, from the 
report of Lieut. Comg. Duer, who has examined the locality~ It is very desirable to know the 
cause which has produced this channel with a view to the probabilities of its permanence. 
Such observations as were made for the authorities of the State of New York would be very 
useful here, but they are beyond those which are required for purposes of navigation. They 
might readily be made for the State of Florida, by oae of the parties, while ·carrying on regular 
work, if means were provided for the purpose. 

The unchangeable character of the depth of Pensa.cola bar, established by a comparison 
between former surveys and that of Lieut. Comg. Duer, made last season, is of great imJKJrt
ance. The depth now given of twenty-two feet and a half corresponds with that found by 
Colonel Kearney, U. S. Topographical Engineers, in 1822. 

Office-work.-A map of Pensacola harbor, lloll>T' has been drawn and engraved, and a chart 
of Apalachicola harbor has been engraved upon stone, under the direction of the Superin
tendent of Public Printing. 

Triangulation southward from Crystal river, Fla.-On the 1st of December, 1867, the trian
gulation of the western coast of the Florida peninsula was resumed by the party of Sub-Assistant 
G. H. Bagwell. A proper connection was made on the line joining Half-Moon bar and Little 
island, (Sketch No. 19,) with the work extending from Cedar Keys, and from that point the 
triangulation was carried southward by a series of stations established on Crystal reef, Shell 
Point, Bear island, Bird key, Ragged island, and Homosassa Point, where operations were 
discontinued for the season on the 20th of March. 
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''The country over which the work extends consists chiefly of low boggy marsh, cut up with 
numerous shallow creeks and bays, and small keys covered with a thick growth of mangrove. 

''The stations used were securely marked with iron screw piles, left four feet below and one 
foot above the surface of the ground. 

"All the stations of previous years in the vicinity of Cedar Keys were examined in accord
ance with instructions. No marks could be found of the stations established on South Oyster 
reef and Snake key, but all the other points are well secured with granite blocks or screw 
piles." 

During the winter the weather was generally unfavorable for work in the field. 
gnlation executed comprises the following statistics: 

Secondary stations occupied· . · ....................• • ••......•..... 
Secondary stations established · ...................... · ..........••. 
Tertiary stations established · · · .. · . . . . . . . ...... · ... · . · ........... . 

Observations made · · · · · · · · · · · · · · . · . · . · · · · · . · . · . · · · · · ... · · · . · . · · · 
Area of triangulation in square miles ........ · . · . · ... · . · ........... . 

The trian· 

7 
5 

17 
1,836 

50 
The angles were determined by the eight-inch Gambey theodolite, C. S. No. 36. 
Sub-Assistant Bagwell was aided in this section by 1\lr. M. 0. Hering. 
The party employed the schooner Joseph Henry, and furnished transportation for the topo

graphical party of Mr. N. S. Finney, both working jointly as far as practicable. The broken 
character of the shores of this part of the Florida peninsula, however, renders it impossible 
for the plane-table party to keep pace with the triangulation, even when the operations of the 
former are confined to the essential details of shore-line. 

At the close of the season the vessel returned north, and was laid up at Baltimore. Mr. 
Bagwell then took up the computations and revision of the results of the season's triangulation. 

The joint parties are now on the way to resume operations in this quarter, the means avail
able not admitting of their separate organization. 

TriangtdatWn ?f St. Gwrgd s sound, Fla.-This work has been completed by the party of 
Sub-Assistant Spencer 0. McOorkle. His operations within the present season carried the 
triangulation (Sketch No. 19) from the eastern end of St. James' island, over Alligator harbor 
and through St. George's sound, to a junction with his previous work at the line joining the 
western end of Dog island with a station at the mouth of Crooked river. 

In the progresfl of the work points were furnished to the topographical party of Sub-Assistant 
C. T. lardella, and land references necessary for the purposes of the hydrographic party of 
Lieut. Oorng. J. K. Duer. 
· The field observations of Snb·Assistant McCorltle were made between the 21st of December 

and the 27th of llarch. 
Twelve signals, in all, were erected, including those on Southwest Cape and the western end 

of Dog island. 

"Befure closing for the season all the stations used in the triangulation of the sound in pre
vious years were visited, and found in a good state of preserv11.tion. The points are marked 
with ca.re, and there mm be no difficulty in finding them,· even after the signals are gone.'' 

The angular measurements were made with the six-inch Gambey theodolite, C. S. No. 55, 
at eleven stations. A. compilation from the field records gives the following statistics: 

Number of angles measured . · · · . · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 40 
Number of observations ...... · ... · . ·. ·. · · · · · · · · · · · · · · · · · · . · . · · 1, 152 
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An area of about seventy-five square mjles jg embraced within the limits of the work last 
executed. 

In prosecuting the triangulation local difficulties were experienced peculiar to the eastern 
portion of St. George's sound. It was found impracticable to establish a signal on the shoal 
lying south of Alligator harbor; and, as instances of the tendency to changes by the action of 
the tidal current at that and other localities, Mr. McCorkle says: "On the shoal south of Alli
gator harbor the slightest resistance to the tidal current causes the sand to shift. The ~arge 
bell-buoy which was placed on Oklokonee shoal has twice drifted from its moorings, and is now 
a total loss. 

''On the highest part of Flag island a screw pile, fixed two and a half feet above ordinary 
tides, stands now, as I am informed, in three feet water, and is likely to be washed from its 
position. 

''I found no less than three feet water on South shoal at low tide and a quicksand formation, 
so obviously insecure that the idea of fixing a signal there was abandoned." 

As a basis for operations in the coming year Sub-Assistant McCDrkle made a reconnaissance 

from St. Mark's, westward, and selected stations for connecting the triangulation of that harbor 
with the work at the eastern entrance of St. George's sound. The distance, in a direct line, 
is about twelve miles. When this connection is effected there will remain only an interval of 
eight miles between Ocilla river and St. Mark's, and another of about thirty-five miles, including 
St. Joseph's bay, to complete a stretch of continuous triangulation extending one hundred and 
fifty miles westward from Ocilla river entrance along the western coast of Florida. Thia is 
exclusive of detached work in other parts of the section. 

Sub-Assistant !fcCorkle was aided in the field by Mr. A. W. Thompson. 
The schooner Franklin was employed by the party for transportation, and at the close of the 

season was laid up at Apalachicola. 
The records of horizontal angles connected with his work in St. George's and St. Vincent's 

sounds have been forwarded, in duplicate, by Sub-Assistant McCorkle and placed in the office. 
His computation of results for the lengths of triangle sides has also been received . 

.Astronomical observations at Pensocol,a, FT,a,.-It being desirable that additional observations 
should be made for latitude and azimuth, and for the determination of the ma.gnetic elements 
at Pensacola, Assistant F. H. Gerdes, who has had the triangulation work in charge, selected 
a station in the public square for that purpose. The point chosen is nearly coincident with one 
of the stations used in the triangulation; and, in reference to its fitness for the use of the 
instruments necessary, Mr. Gerdes observes: "Although located in the midst of the city, the 
foundation of the station is perfectly solid. The aqua.re is a large grass plat, enclosed and. 
undisturbed. In the latter part of April a small wooden shanty was erected containing sta.nds 
for the transit instrument (C. S. No. 6) and zenith telescope (C. S. No. 9.) The eastern stand 
was exactly 24. 14 feet from the flag-staff, bearing E. 3° 32' N. Both instruments were mounted 
on the 1st of May1 and observations were commenced by Sub-Assistant J. G. Oltmanns, who 
continued them on every clear night until the middle of June.· During that period thirty-seven 
pairs of stars were observed for latitude. The whole number of observatiollB recorded W&S a. 
hundred and eighty-nine. 

''For the measurement of an azimuth the station Plantation Hill was selected, and occupied 
by Mr. Oltmanns on the 16th and 1 'lth of June with the twelve-inch Gamhey theodolite (C. S. 
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No. 16.) He obtained four di.tferent sets of observations on the upper culmination of Polaris 
and the elongation mark, and referred the resulting angle to the triangulation.'' 

The astronomical station point was secured by the insertion of a granite block, a full descrip
tion of which has been furnished by Assistant Gerdes. 

Magnetic observations.-On the 18th and 19th of June Sub-Assistant Oltmanns made sets of 
observations to determine the magnetic elements at the astronomical station in the public square 
at Pensacola. 

These consisted of readings every fifteen minutes, during a period of eight hours, for the 
declination; two sets for inclination, and two for the magnetic intensity. 

After the return of the triangulation party from this section Sub-Assistant Oltmanns computed 

bis observations and placed the results in the office with the original records, and duplicates 
of the notes made in observing for latitude, azimuth, and the magnetic elements. 

Assistant Gerdes has forwarded, with the field computations, the journal of latitude and 
azimuth observation~ made at Warrington in 1856. 

Triangulation of PetMacoln. harbor arid .Escambia bay, Fl'.a.-This work has been continued by 
the party of .Assistant F. H. Gerdes, the operations of the season being prosecuted between 
the middle of February and the end of .April, after the close of operations in Section VIII. 

The triangulation then executed is in two localities-one at the western entrance of Pensa
cola bay, wllere five stations were established and lines observed on, connecting two points on 
the ''Lagoon' 1 with one on the main shore; and another selected near the wesklrn end of 
Santa Rosa island. Three of the stations were occupied. In the other quarter (Sketch No. 
19) the triangulation was resumed at the dividing line between Pensacola and Escambia bays, 
and stations were erected and occupied on the shores of the latter as high up as Live Oak 
Point. At a few of these the observations "Were commenced in 1857. The angular measure
ments of the work on Escambia bay, extending upward about ten miles, are now complete to 
that distance, from the line joining it with Pensacola harbor. 

''At Gar~on Point a large tripod and scaffold were erected and used. From the line Gar~on 
Point--Redfish Point the triangulation can be extended eastward, and from Punta Lora--Li.ve 
Oak Point to the northward, so as to comprise the remaining upper part of Escambia ba.y." 

The statistics of the season's work are thus given in the summary report of Assistant Gerdes: 

Stations established •. · · · · · · · · · · · · · · · · · · · · · - · · · · · · · · · · · · · · · · · · · · · · · · 18 
Stations occupied··.· · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 10 
Series of angular measurements · · • · · · · • · · · · · · · · · · · • · · · · • · · • • • · • • • • · · 330 

The area. emb1·a.ced in the triangulation is about fifty square miles. 
In the next section mention will be made of the previous occupation of the party. 
Comput.ed results from the work just noticed, with ca duplicate record of the horizontal 

angles measured in Pensacola harbor, have been furnished to the office. 
Topography if Crystal bay and river, Fla.-.A.rrangements for continuing plane-table work 

on the westera side of the Florida peninsula were made early in the surveying year by Mr. N. 
S. Finney, transportation for his party and instruments, as already stated, being furnished by 
Stb-Asaistant Bagw~U, in the schooner Joseph Henry. 

The survey of the coast in this quarter was resumed on the 5th of December, a few miles 
north of the mouth of Crystal river, and from thence carried southward so a.s to include its 
shores, the outline of the main land forming the shores of Crystal bay a.nd Salt Water bay, and 
numerous islands lying between the main and the offing. The complex system of shell and 
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coral reefs bounding the western side of Crystal bay were also determined in position and 
traced on the plane-table sheet, the limits of which are defined on Sketch No. 19. 

Mr. Finney assisted in the operations of the triangulation party in examining stations and 
erecting signals. The points necessary for his work were furnished by Sub-Assistant Bagwell. 

On the 21st of March the topography had been extended southward to Mangrove Point, and 
was then closed for the season. The following is a summary of its details: 

Shore-line surveyed· · · · · · · · · · · · · · · · · · · · · · · · · · · . · .. · · · · · · ·. · · 175 miles. , 
Area, (square miles)· · · · · · · · · · · · · · · · · · · · · · · · · · · .... · · · · · · · . · · 46 

Mr. Finney commends the activity and promptitude of Mr. J. L. Tilghman, who was 
attached to his party as aid. 

The intricate nature of the shore-line of this part of the Gulf of Mexico makes it impracti
cable to keep an even range between the plane-table and triangulation parties when working 
jointly. Hence about eight miles of shore-line and several small wooded islands north of the 
W ethlocco-chee river entrance remain for survey in a future season. The topography will 
then be complete from above Cedar Keys to the mouth of Homosassa river. 

Since his return from this section three topographical sheets have been turned in by Sub
Assistant Finney, one comprising his w~rk in the vicinity of Waccasassa river and the others 
the results of his more recent survey of the coast between the Homosassa and Crystal rivers. 

Trypograpli.y ef St. Grorge's sound, Fla.-The party of Sub-Assistant C. T. Iardella, in the 
schooner Agassiz, arrived in this section on the 16th of February, having been previously 
employed on the Florida Keys. During its stay the shore-line and greater part of the interior 
of St. James' island were surveyed. The plane-table sheet represents a tract of fifteen miles 
in length by nearly three in breadth, {Sketch No. 19,) forming the northern shore of the 
principal eastern outlet of St. George's sound. Its western limit joins with the plane-table 
work of Assistant G. D. Wise. 

Some of the details of that part of St. James' island lying adjacent to Crooked river, which 
separates it from the main body of the peninsula, yet remain to be .filled in. 

'' The island is over twenty miles in length by three in breadth. Its surface is thickly cov
ered with yellow pine, an undergrowth of oak and palmetto trees. The soil i£ generally a 
sandy loam, but in some parts the land is good. 

"Numerous ponds of water, varying in depth from six to forty feet, occur in several places 
on the island.'' 

The following summary of statistics is extracted from ::M.r. Iardella's report: 
Shore-line surveyed ...........•••.•.••.... · · · ••• · · · • · · · · · · 55 miles. 

Outline of marsh and ponds ................ · · · . · · · · · · · · · · · · 26 " 
Roads · . · ... - ................................. -...... · • . 5 " 
Area, (square miles) ................•... · · · · · · . · - · · ... · · ·. 27 

Mr. J. 8. Bradford accompanied the topographical party as aid. 
Field operations on St. James' island were cl<>Sed in the middle of April. The schooner 

Agassiz was then despatched north and laid up at Baltimore. 

While engaged on the shores of St. George's sound, one of the men belonging to the party 
was severely wounded. The necessary operations of amputation and general treatment were 
performed by Dr. McClellan, of the army, to whose special courtesy and kindneM Sub-A88ist&nt 
Iardella particularly refers as. deserving of the warmest thanks. 

Assistant G. D. Wise resumed duty early in the surveying season, and joining with the sheet 
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which has been just described, executed the remaining topography of the main shore of St. 
George's Sound and Apalachicola bay. Dog island and St. Vincent's island were also surveyed, 
and the work of the season connected with that done by him last year eastward and westward 
of .A.pala{)hicola. From the western limit of last season the topography of the main was ex
tended to a point beyond Indi~n Pass, in the direction of Cape St. Blas. 

Mr. Wise co-operated with Sub-.A.ssistant lardella in tracing the shore-line of Alligator har
bor, the details of which appear on the sheet of St. James' island, before referred to, and also 
assisted the hydrographic party while at work:, by indicating the position of points determined 
for regulating the soundings, and furnishing shore-line. 

Two plane-table sheets contain the results of the present season. These represent (Sketch 
No. 19) a hundred and forty miles of shore-line within an area of about fifty square miles. 

The fopographical work on this part of the coast of Florida, is now complete from Ocilla river 
to the western extremity of St. Andrews' bay, with the exception of twenty miles of coast east 
and west of St. Mark's harbor, and the shore in the vicinity of Cape St. Blas and St . .Joseph's 
bay. Two or three ordinary working seasons will suffice for completing the survey within the 
limits stated • 

.Assistant Wise employed the surveying schooner Howell Cobb for transporting his instru
ments and the camp equipage used by his party. His operations in this section were closed 
early in March. The party was then discharged, and the vessel laid up securely in .Apalachicola 
nver. 

Mr. Wise wa'! aided in the field by Mr. F. F. Nes. 
On hiH return to the north .Assistant Wise was engaged in office-work, and in the course of 

the summer completed and turned in the concluding sheets of his survey of the shores of St. 
George's sound. 

Tracings of the shore-line were at once made and furnished to Lieut. Comg. Duer, for the 
completion of his charts of the passes and channels into the sound. 

Topography of Pensacdla and Escambia 'bays, Fla.-Under the direction of Assistant F. H. 
Gerdes, who was employed in the work of triangulation, the plane-table survey has been ex- • 
tended. on the western side of the entrance to Pensacola bay, so as to embra.ce the ~n 
and interior shores of the "Lagoon" for a distance of about four miles westward from Fort 
McRae. Tills w-0rk w~ executed by Mr. C.H. Boyd, attached as aid to the party of Mr. 
Gerdes. On a second sheet :Mr. Boyd included the characteristic topography of th~ eastern 
shore of Escambia bay, from Gar~on Point to Live Oak Point, and the details of the western 
shore from Puuta. Lora to Emanuel Point, (Sketch No. 19,) where the plane-table work of the 
season joins with that of Pensacola bay, executed by Assistant Gerdes in 1856. A portion, 
extending about three miles westward of Redfish Point, of the tract known as Live Oak Planta
tion, is ah!Q included on the same sheet. These details served to fill out the project which had 
been adopted for the preliminary chart of Pensacola harbor and its approaches. 

The fQllowing synopsioS of statistics is taken from the report of Assista.nt Gerdes: 

Shore-line surveyed ....... - ..... · · · · · · · · · · · · · · · · · · · · · · · · · 38 miles. 

Area of topography, (square miles) · · · · · · · · · · · · · · · · · · · · · · · · · 21 
Further mention will be made of the operations of the party under the next Section. 
On his return to the office Mr. Boyd was detailed for duty in Section I. 
The plane-table sheet of part of Pensaoola bay last executed has been inked, and is now in 



 

the office, as also thQ sheet containing the details fil the lml:'Vey of the lagoon lying at the west 
side of the entrance. 

BetxwtnaislKUWe rt' a 11ew channel, into St. George'~ ~. Fla.-WhHe cond11cting the regular 
hydrography of the passes of St. George's 1l0nnd, referoo-0e to which will be made presently, 
Lieut. Oomg • .J. K. Duer, U. S. N., Assistant m the Coast Smve,y, received intelligence from 
Sub-Assistant Spencer C . .McOorkle which led to the discovery a.nd development'of a rrew 
channel or pass, lea.ding near the eastern end of Dog island into the sound. In reporting npon 
it, after making the requisite preliminary soundingB, Lieut. Comg. Duer says: ''The fact is 
established that an exceJlent channel exists from eea to the sound, (St. Geerge's,)running close 
in with the north shore of Dog island, with not less than twenty-one or twenty-two feet of 
water, (twenty or twenty-one feet at low water.)" 

The following statistics show thti details of the preliminary examination: 
Angles determined· · · · .. · · · • · • · ..•.. · ... · . . . . • • . . . • . . . • . . • . • . . . • . 60 

Miles run in sounding • · • · · · · • • · · · · ·. •• • • ·. · . · · -. • • • ••. · ... · · · ... - . lQO 
Number of soundings ma.de · · · · • • · - · . · · · . · - · . · · · · · • · · • ·•. . . . . . . . . . S, 500 

Full sailing directions for entering St. George's sound by this pass were prepared without 
delay, and, on being furnished by Lieut. Comg. Dner, were communicated to the department. 
Extracts from his report, then published in the usual form, for the information of navigators, 
will be found in Appendix No. 16, together with his reoommendations in regard to buoys and 
additional lights for the new channel. 

The party in the steamer Vixen being also under orders for-work in Section IX, the inside 
hy<lrography of St. George's sound, except in the immediate vicimty ~-Of the pa!!lses, was 
necessarily deferred till the coming Se::><ion. Late in May the 'Vessel proceeded to Galveston. 

The regular work of the party in this section will be now referred to. 
Hydrograpky ef the East Pase, St. <horge s aound, PW..-The party assigned to this duty, in 

charge of Lieut. Comg. Duer, was organized at the ontset of the season, and left New York 
with the surveying steamer Vixen at the usual period for re1mllling work -at the south. On her 
downward passage the vessel was seriously damaged in a violent storm, and the commencement 
of operations in St. George's smmd was in consequence ~layed until the· beginning of lrtat"eh . 

.A..fter executing the requisite ao1mdings in ant*her locality the hydl"ogra!hY of the East 
Pass and its approaches was taken up on the 6th of April mid prosoouted to oompletion by the 
10th of Ma.y. 

The space inclwled in soundings stretches abreast -0f the weetem end of . Dog island, and 
from thence weatward and southward past the eastern end of St.: George'« island.. 

The East Pass, intervening between the two· i~la.nds mentioned, wa.e closely Mtmded out, 
together with the approaches from the Gulf, ranging oufl6ide abu"nt si:x: miles. Insme the ·work 
wa.s carried quite across the breadth of the wnoo, and throughout e.n extent of about seven 
miles of its length in that vicinity. 

The shore-line neeesae.ry fer the hydrogni.phic opeP&tions was fumiahed by A~ George 
D. Wise. 

Lieut. Comg. Duer returns the following as a summary of l!Wiaties aerived tt<:na the journals 
and sounding boo.ks: 

A.ngles determined . • · · · • · · · · · · .....• • . · · ·" . • • · · • · • • · • • • • • ~ • • · • • • • 
Miles run in sounding ""_ .. · ~ .. · , · ... , . . .. " • · . • -. • ; • .. · .. · · • · ·· • • · · • • " • ' • • 
Whole number of soundings . · ..................• • .•..... ; •. • · · · · 

1,993 
489 

26,390 
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The tides were observed while the work was in progress for the adjustment of soundings on 

the chart . 
.A shoal lying outside of the west breakers of the East Pass, and near the eastern point of 

St. George's island, was determined in position by Lieut. Comg. Duer. The particulars in 
regard to it have been communicated to the department, and are given in .Appendix No. 17. 

Following in geographical order, the work executed earlier in the season by the party in the 
steamer Vixen will be next noticed. 

Hydrography q.f the West Pass, St. George's sound, Fla.-This work was commenced by the 
party of Lieut. Comg. Duer on the 2d of March, and was completed on the 30th of that month. 
It comprises the soundings of the approaches, entrance, and channel of the West Pass between 
St. George's and St. Vincent's islands and the adjacent part of St. George's sound up to the 

anchorage off .Apalachicola. The shoal off Cape St. George, usually known as the '' Cape 
Shoal," was also thoroughly surveyed. 

A.t the approaches the soundings were carried about six miles into the Gulf. The following 
synopsis of statistics is taken from the general report made at the close of the season by Lieut. 
Comg. Duer: 

.Angles determined ....... · .... · · · · ... · · . · · · · .. · · . · · · · · · · · · · · . · . . 97 2 

Miles run in sounding · · ... · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 510 
Whole number of soundings ............... ·.····················· 26,570 

Tidal observations were made by the hydrographic party at five stations on the shores of St. 
George's and St. Vincent's islands in the immediate vicinity of the West Pass. 

While employed in the soundings, Lieut. Comg. Duer developed a new channel for entering 
St. George's sound between the two islands last named, and promptly furnished sailing direc
tions therefor. These were communicated to the department early in May, together with 
extracts from his preliminary report, stating the character of the "Cape Shoal" and of another, 
with only nine feet water, occurring near mid channel, and just inside of the bar of the West 
Pass. The least water found in the channel referred to was seventeen feet. The details in 
regard to it and the shoals are stated at length in .Appendix Kos. 17 and 49. 

Mention has already been made of the subsequent labors of the hydrographic party in the 
survey of the East Pass. 

The hydrographic sheets of both these passes have been placed in the office, with the jour
nals of soundings and angles, and records of the tidal observations made in the course of the 
work. 

Tided Observations.-.A.. self-registering gauge has been established at Pensacola, Fla., and 
left in charge of S. Thayer .A.bert, esq., engineer of the navy yard, who has kindly undertaken 

to furnish the record of its operations. 

SECTION VIII. 

FROM MOBILE BAY TO VERMILION BAY, INCLUDING THE COAST OF HISSISSIPPI A.ND PART OF LOUISIANA.

(Su:rca H, No. 22.) 

The usual number of parties has been employed in this section, but the hydrographic party 
was delayed in reaching the ground of work by the exigencies of the naval service, which 
prevented the assignment of officers at the time they were needed. 

13 • 
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The following operations have been executed during the season: 
1. Telegraphic determination of the differences of longitude between Mobile and New Orleans; 

and observations at the last named city for latitude and the magnetic elements. 
2. Triangulation of Lake Pontchartrain, and connection made with stations in New Orleans. 
3. Observations at the Mississippi delta for latitude and azimuth. 
4. :Measurement of a preliminary base, and triangulation of the passes of the Mississippi delta. 
5. Reconnaissance for extending the triangulation from Cote Blanche bay, La., westw~rd into 

Vermilion bay. · 
6. Topography of the district between Lake Borgne and Lake Ponchartrain. 
7. Hydrographic reconnaissance in the southwestern part of Lake Borgne. 
8. Hydrography of part of Atchafalaya bay, Louisiana. 
9. Deep sea soundings in the Gulf of Mexico, between the Mississippi delta and Key West. 
The deep soundings, taken by Commander Sands, U.S. N., in this and previous seasons, prove 

that the warm water of the Gulf, at least of the part between Key West and the Belize, and 
therefore probably of the whole, is underlaid by cold water at no very great depth. These 
observations, though made incidentally, are of great interest to scientific men. 

The remarks made in my report of last year, in regard to the progress to be expected in this 
i:;ection, and the wants of the survey there, do not seem to require additions at present, as they 
anticipated correctly the. condition of the work. 

Office-work.-The following drawings of this section have been continued; preliminary chart 
(No. 26) of the coast of Mississippi and Louisiana, from Mobile bay to Lake Pontchartrain, -f0i000 ; 

and Mississippi sound, (No. 92,) from Round island to Grand island, ninrn· A finished map, 
(No. 93,) of Mississippi sound from Grand island to Lake Pontchartrain, inclusive, 80~00, has 
been commenced. 

Progress has been made in the engraving of coast chart No. 91, soh11, from Bon Seconr bay to 
Round island; coast chart No. 92, soioo, from Round island to Grand island; preliminary chart 
No. 26, 20io-Jr0 , from Mobile bay to Lake Pontchartrain; and on the plate of Biloxi bay. The prelim
inary charts of Mississippi City harbor, St. Louis bay and Shieldsboro harbor, and Grand island 
pass, have been engraved upon stone, under the direction of the Superintendent of Public Printing. 

Astronomical observations for telegraphicdiff erence, if fungitude betwren MWile and New Orl.eans.
The longitude of Mobile having been satisfactorily established last season, by the use of the 
telegraph, .Assistant George W. Dean was directed to organize the parties necessary for completing 
the chain of telegraphic differences of longitude from Washington to New Orleans. 

On the 14th of December the astronomical instruments and telegraph apparatus were forwarded 
in charge of his aid, Mr. A. T. Mosman, by steamer from New York to New Odea.nil. 

Sub-Assistant Edward Goodfellow, with Mr. Julius Kincheloe as aid, was assigned to the 
charge of the party at New Orleans, Mr. Dean meanwhile taking charge at Mobile, and directing 
the operations at both stations. 

The telegraph lines between the two cities were kindly placed at the disposal of the Coast 
Survey, after the regular business hours, (10 p. m.,) by John Kendall, esq., general superin
tendent of the Magnetic Telegraph Company's lines between New York and New Orleans. 

The numerous small rivers west of Mobile, subject to frequent freshets during the winter 
months, and the swampy character of the country over which the telegraph lines.to New Orleans 
are of necessity located, made the successful accomplishment of this work unusually difficult. 

At Mobile five hundred and twenty-three observations were taken upon eighty-four stars, 
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for ascertaining the local time and for instrumental corrections. For the determination of the 
thread intervals of the C. S. transit No. 8, sixty-five observations were made upon fifteen 
circumpolar stars, and nearly two hundred stars were observed for longitude by the electro
magnetic (American) method, in connection with the station at New Orleans. 

Sub-Asaisbl.nt Goodfellow had previously determined the latitude and magnetic elements at 
the astronomical station in Mobile. 

The usual meteorological observations were also made there and recorded by Mr. Kincheloe . 
.A.t New Orleans, notwithstanding the precaution taken in selecting sites for the granite 

piers upon which the astronomical clock, transit, and zenith instrument were placed, it was 
soon apparent that the clock rate was seriously affected by the passage of carriages over the 
unpaved streets in the immediate vicinity of the station. In order to avoid the error which 
would be occasioned by such disturbances, its rate was deduced from a series of observations 
made in the early part of the evening, and again near the close, the rate being relied on only 
for the few hours during which the clock was entirely free from outside vibration. 

Assistant Dean made six hundred and fifty observations upon ninety zenith and circumpolar 
stars, for determining the local time, thread intervals, and instrumental corrections, and two 
hundred and fifty stars were observed by the electro-magnetic method for difference of longitude 
as referred to the Mobile station. 

In the course of the season one hundred observations were made on three nights for the 
personal equation between Messrs. Dean and Goodfellow. The inequality of the pivots of the 

transit instruments were from time to time ascertained by series of careful levelings. 
Mr. Dean makes special mention in hi;; report of the facilities which were extended for the 

work at New Orleans by Colonel Tanner, local superintendent of the Mobile telegraph lines, and 
by Mr. Trabue, superintendent of the National lines. 

The longitude operations were closed for the season on the 10th of April, the parties being 
then transferred to Section II. 

Latitude ob8ervations at New Orleans.-During the progress of the operations last detailed 
Sub-Assistant Edward Goodfellow made two hundred and sixty-three observations upon forty
four sets of s1ars for the latitude of the astronomical station used at New Orleans. The micro· 
meter divisions of the instrument employed (zenith telescope, C. S. No. 5) were determined by 
three complete series of observations upon Polaris, near its western elongation. The divisions 
of the level scale were measured with the micrometer in the usual manner. 

In these duties Sub-Assistant Goodfellow was aided by Mr. J. Kincheloe. 
MagMtw ~.-A.t intervals of the period occupied by Assistant George W. Dean in 

longitude observations at New Orleans, the magnetic elements were determined by him in the 
public square near the site of the astronomical station. One hundred observations were made 
for declination ; two sets of experiments for horizontal intensity ; and two sets for moment of 
inertia, with the magnetic declinometer, C. S. No. 1. The dip of the needle was ascertained 
from two series of observations with the ten-inch dip-circle, C. S. No. 4. 

At the special request of the New Orleans Academy of Science, Mr. Dean established and 
marked with heavy granite posts, which were furnished by that institution, a meridian line 
extending from the north side of Canal street to the ea.st side of the public square on Basin 
street, a distance of three hundred and forty-one feet. The astronomical observations necessary 
in determining the line were made with the forty-six inch transit, C. S. No. 6, and the ends 

were marked by needle-drill holes in copper bolts inserted in the tops of the granite posts. 
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As this lino was carefully marked it may be of much service to local engineers and surveyors. 
At New Orleans the usual meteorological journal was kept, in which two hundred and ninety 

observations of the barometer and thermometers were recorded by Mr. A. T. Mosman. 
The subsequent occupation of the parties has been described under Sections I and II. 
A duplicate of the record of magnetic observations made at New Orleans was completed early 

in t.he summer by AssiAtant Dean, and forwarded to the office. Sub-Assistant Goodfellow has 
furnished in duplicate the records of similar observations at Mobile, and those of the l~titude 
observations made at New Orleans, together with his computation of the result, and a list of 

the places of stars used in the determination. 
Triangulation ef Lake Pontchartrain and the vicinity of New OrleaM.-Sub-Assistant Stephen 

Harris has executed the work necessary to complete the main series of triangles from Rigolet 
light to New Orleans, determining, at the same time, additional points for the topographical 
survey, and has extended the triangulation so as to include the longitude station and a number 
of prominent points in the city of New Orleans, and to furnish a base for the continuation of 
the work down the Mississippi river, (Sketch No. 22.) 

The destruction by fire of the station at the lake end of the Pontchartrain railroad, before 
the angles from Little Woods and the Marine Hospital could be observed upon it, still leaves 
the series with but two angles measured in several triangles. The station was located on the 
roof of a house, in the burning of which all marks of reference were destroyed. 

Sub-Assistant Harris was aided in the :field-work by Mr. R. E. Halter and Mr. Henry W. 
Bache. The computations were made by Mr. Halter, who also observed some of the angles. 

The instruments used in the observations were the ten-inch repeating theodolite, No. 79, 
and the six-inch repeating theodolite, No. 84. 

The following return of statistics is made in the season's report : 

Number of stations occupied · · ·. · · · · · · · · · · ·. · · · · · · · · · · . · - · • •.••. 12 

Number of stations determined · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 24 
Number of angles measured.··· .. ··•·•·· • · • • · · · · ·. · · · · . . . . . . . . . . 102 
Number of observations, sets of six repetitions . · · · · . · · • · ... · . . . . . . 496 
Area of the triangulation in square miles· - · - · · · · · · · · · · · · ....• · . • . . 158 

The party t-Ook the :field about the first of December, and closed about the beginning of June. 
Mr. Harris soon after proceeded to Section I, under which head his operations on the Penob· 

scot have been already mentioned. 
The schooner Twilight was used by the party for transportation. 
The new light-house on St. Joseph's island, in Lake Borgne, was determined in position, 

and the angle at Cat Island station, between Ship Island light and Chandeleur light, was 
measured to strengthen the determination of the latter. These observations were made at 
night upon the dioptric lights, which showed to great advantage. 

The party also visited and secured the stations on Chandelenr Pound, which will be required 
for the continuation of the work in that locality. 

Latitude, azimuth, and time observations at the MiBBitJBippi ddta, La.-The station selected last 
year by Assistant F. H. Gerdes was properly prepared for astronomical work early in the 
season, Sub-As:iista.nt J. G. Oltmanns having been detailed to make the requisite observations. 

'l'he station is the foundation of the old light-house at the head of the Passes, whioh has been 
ceded to the Coast Survey by Mr. John King, of New Orleans. Its location is at the point 
between the South and Southwest Passes, a short distance below the southern end af the pre-
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liminary base, a description of which will be given elsewhere. The foundation referred to 
consists, underground, of a solid circle of brick masonry, which rises four feet above the surface 
at an angle of forty-five degrees. Its diameter at the base is twenty-four feet, and eighteen 
feet at the top. The masonry itself is said to rest upon several rows of piles. An iron bolt 
inserted near the centre of the structure designates the sWiion, over which a brick pillar, two 
feet square by two and a half feet in height, was built as a stand for the transit and zenith 
telescope. The instruments were protected by a simple structure of wood. 

"On the 24th of December the C. S. transit No. 6 (by Wtirdemann) was mounted and 
adjusted to the meridian by Sub-Assistant Oltmanns. During the seven successive nights fol
lowing seventy-two transits of stars were observed for local time and chronometer rate. The 
zenith telescope (Wiirdemann) C. S. No. 9 was then set up, and observations were made for 
latitude until the 25th of January. For these twenty-nine pairs of stars were used, selected 
from the B. A. catalogue. The number of observations on all amounted to one hundred and 
sixty. For determining the value of the micrometer three sets of observations were made on 
Polaris at its western elongation.'' 

"After the first of February the rate and error of the chronometer (Hutton, sidereal, 220) 
were verified and the twelve-inch Gambey theodolite (C. S. No. 16) mounted and used for the 
measurement of an azimuth. The angle obtained between Polaris, at western elongation, and 
the elongation mark (about two miles and a half distant, on the eastern border of the river) 
was transferred to one of the primary stations of the triangulation. Eight different azimuths 
were observed, and all coincide very well among themselves." 

"In the early part of February a number of transit observations were made for local time. 
On the 29th of January, and on the 3d and 8th of the succeeding month, telegraphic signals 
were exchanged with the party in charge of Assistant G. W. Dean at the magnetic observatory 
in New Orleans, giving an approximate longitude for the station at the delta." 

Assistant Gerdes has forwarded to the office the original notes of the astronomical observa
tions, with the observer's computation of latitude, and lists of the places of stars used for transits 
and in the exchange of telegraph signals. 

The next duty performed by the party in this section was the measurement of a preliminary 
base. 

Prdimirw,ry baae at the MissisBippi delta.-The site for this base was selected in the spring of 
1857 by Assistant F. H. Gerdes, and the reconnaissance of the vicinity, prelimina1y chaining, 
and topographical survey, were made at the same time. The line runs along the eastern bank 
of the Mississippi from a point just above the junction of the passes, (sketch No. 22,) at the 
distance of from twenty to fifty metres from the water margin in summer. It is about four 
miles in length, and its direction is northward and westward from the lower terminus abreast 
of the old light-house, which has been established as the astronomical station. 

The land is low and level, and in periods of freshet or during high tide,s is subject to over
flow. In summer and fall it is represented as being very dry and firm, but in the winter and 
spring, particularly after heavy rains, the surface becomes soft and sticky. At the distance of 
a few hundred yards from the south end of the line the ground assumes a marshy cha.racter. 
The site ranges along a very narrow strip of land which divides the main bed of the :Mississippi 
from Bay ROTUlo, a navigable sheet of water between Bird island and the Pass a Loutre marshes. 

Assistant Gerdes reports that "during the summer of 1857 the bay shore had been wash
ing slightly, and for that reason the site was altered in the fall by shifting the northern terminus 
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about twenty feet .towards the river. The intermediate point near Cubitt's house remaining 
as before, the aouthern end of the line was thus brought a.bout six or seven feet further from 
the margin of the water.'' 

''After the line had been accurately staked out the measurement was commenced on the 21st 
of November, the bars provided with contact slides, and the improved trestle designed by 
Assistant J. E. Hilgard being used in the operation." 

Assistant Gerdes continues: "I commenced at the station Ovhitt' B, about three-quartei:,s of a 
mile above the south end, and followed up to the northern terminus. This was done from 
necessity, as it could not be determined how far down the southern extremity of the line should 
fall, so as to be visible from Robinson's Point. The erection of a tripod was attempted, but no 
boat with the required lumber could pass through the canal, and the operations on the southern 
portion of the base were in consequence deferred for that time." 

'' The measurement of the line from Cubitt' s signal to the north end was completed on the 
1st of December, seven days being occupied in the determination with the bars. Two dayB 
intervening between the dates mentioned were employed in clearing the site of reeds and cut

ting out drift logs." 
''The appa.ra.tus was transferred to the southern portion and the measurement resumed at 

Cubitt's on the 7th of December. In consequence of a dense fog, the operation was suspended 
temporarily, but was recommenced and completed on the following day." 

Assistant Gerdes found the aggregate length of the two lines to be 5918. 83 metres, and the 
separate lengths of the north and south parts corrected for temperature 4998.5258 metres and 

920.1624 metres respectively, giving for the total reduced length 5918.69 metres. 
"From Cubitt's to the northern end the ground was found generally firm, and with stability 

sufficient to insure accuracy in setting the trestles. At one or two places the soil appeared 
slightly tremulous and rather wet, and greater despatch was used in passing over them." 

''The elevating and depressing slides on the trestles, which at my suggestion had been fitted 
with metallic friction rollers, gave great satisfaction in working.I' 

While the measurement was in progress the party of Mr. Gerdes erected tripods ranging 
over thirty feet in height at Robinson's Point, at the head of the Southeast Pasa, and at the 
south terminus of the base. The ground in the vicinity of the lower part of the line is level 
and solid. 

"Mr. R. E. Halter made the alignments necessary in the measurement with the C. S. 
theodolite No. 87. The posts used in msrking were inserted deep in the soil, the exact points 
on them being defined by cross lines cut on the heads of copper na.Hs." 

Mr. C. H. Boyd was attached as aid to the party of Assistant Gerdes. 
After completing operations connected with the preliminary base, the triangulation of the 

delta was resumed from the former limits, Special reference will be me.dee to that work 
hereafter . 

.A. duplicate of the record kept during the measurement of the base, and the field computa
tion deduced therefrom, have been :filed in the office with other data of the same kind. 

Triangtdation of the M"wmBippi ddta, La.-From the site of the base line at the junction of 
the passes, a description of which has just been given, Assistant Gerdes continued the triangu· 
lation of the delta on the plan laid out last year. It now embraces the Southeast Pass and 

the South Pass, (Sketch No. 22,) and includes also a considerable part of the district traversed 
by the Southwest Pass. Some of the stations of the previous ~son wete :re-~ied. The 
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scheme, as worked on, divides the whole of the area of the delta into triangles of the second 

and third order, and good advance has been made in the determination of the signals already 
erected, considering the high stage of water in the river while the party was employed there, 
(the highest known within a period of twenty years.) Early and frequently recurring fogs also 
retarded the progress of the triangulation. 

'' .A.11 the marshes were inundated, and if sometimes relieved it was only for a few hours 
during the spring ebb tides. 'rhe ground consequently had become too unstable for the use of 
the tripods and scaffolds, and the time and care required in making observations were thus 
doubled.'' 

''At the principal stations tripods of from thirty to thirty-five feet in height were erected. 
These were furnished with scaffolds built entirely free from the structures. The other stations 
consist of tall signal poles inserted into screw piles and braced by wires.'' 

''.A. sweeping northern storm on the 23d of December prostrated all the signals which had 

been put up; and most of those restored were again blown down in a hurricane on the 15th of 
January.'' 

The schooner Gerdes, used by the party for transportation, was driven ashore by the last 
mentioned storm, but was finally got off with the loss of an aiwhor and cable, which had got 
foul in the grounded logs of the river. 

The position of the base, being midway in the scheme of triangles as it ascends upwards 
from the passes, is very favorable for securing the greatest accuracy in the work. Beyond the 

site of the base the reconnaissance is made and signals erected for completing the triangulation 
upwards to Fort St. Philip. 

The statistics of the work, as far M executed, are as follows: 
Stations established .............................. · .. · · . · · ... · . . . . . . 36 

Stations occupied . . . . . . . . . .•.•................... · .. · .. · · . . . . · . · · . . 13 

Secondary triangles determined .......... · .. · .. · · · · · · · · · · · · · · · · · · · · · 16 
Tertiary triangles determined. . . . . ................ · . · .. · · . · · · · · · · · · 19 

Series of observations. . . . . ........•...... · . · · · · · · · · · · · · · · · · · · · · · · · · 800 
The astronomical station was connected w'ith the triangulation. 
Assistant Gerdes remarks, in reference to the general character of the tract over which his 

work extends and the peculiar circumstances under which it was prosecuted: "The soil 
consists of soft clay and mud, overgrown sparingly with tall reeds, but, und~r ordinary circum· 
stances and at a low stage of the river, spots may be found close to the shores that will afford 
steadiness sufficient for observing. In the present season, howev-er, between December and 
May, the whole of the delta has been inundated, and under some of the tripods which had 

been previously erected I found several feet of water. No spot was left dry, and frequently 
planks were required to prevent us from sinking beyond the reach of recovery. The tripods 
were, therefore, of necessity inserted deep and based on broad foundations of boards, their 
legs being disconnected by deep ditches from those of the scaffolds." 

"In the summer and fall, however, the ground is quite hard, and observations with light 
instruments may be made with safety, provided that the scaffolds are kept detached from the 
roots of the tripods.'' 

"The only stations which admitted of observations from the ground were Bird island, the 
astronomical station at the old light-house, and a few of the mud banks at the mouths of the 

easterly passes. Thooe mud islands seem to be imbedded in large fielder of softer mud, and the 
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idea that they are movable gains strength from the fact that when holes are dug in them 
streams of soft mud will sometimes spout up for several feet. At any rate, the mud islands 
appear suddenly, remain sometimes for years, but occasionally disappear entirely in a very 

short time." * * * * * * * * * 
''Springs of strongly salt water exist amongst the grassy islands, surrounded entirely by the 

fresh water of the river. Near the Northeast Pass light-house the salt water rises up visibly 
at one place from a depth so great that all my efforts to ascertain it failed." 

The occupation of the party of Assistant Gerdes in another locality has been described 
under the head of Section VIL Mention will be made of its further operations on the coast 

west of the Mississippi. 
The records of horizontal angles measured at the delta, accompanied by the usual abstract, 

the resulting computation for the length of triangle sides, and descriptions of the signals 
erected there, have been furnished to the office. 

Triangulation of Cote Blanche bay, La.-In the month of February Assistant Gerdes, who 
had been engaged at the delta of the Mississippi, as already related, detached Sub-Assistant 
J. G. Oltmanns, in charge of the schooner Gerdes, to contiuue the triangulation of the eastern 
part of Cote Blanche bay, northward and westward, and, if practicable, after a reconnaissance, 
to push it to a connection with stations (Sketch No. 22) on the shores of West Cote Blanche 
bay and Marsh island. Amongst the duties assigned by my instructions was the co-operation 
with, and furnishing such data by the determination of new signals, and pointing out those 
previously established, as would facilitate the operations of the hydrographic party in Atcha
falaya bay. On examination it proved that nearly all the signals of the two previous seasons 
were lost. The hydrographic party of Commander Sands, having arrived some time before in 
the steamer Walker, had re-established some signals for immediate use in making soundings. 

These were verified in position by the observations of Mr. Oltmanns, who also redetermined 
such others as were deemed essential for the work. 

"Mr. Oltmanns then proceeded to the eastern part of Cbte Blanche bay, but, owing to the 
low stage of water, the schooner could not pass Point au Cbevreuil. The boats were therefore 
resorted to, and all the stations erected last year on the shore of that bay were revisited. 
Some of the signal points could not be found, and almost every one required a long search. 

This difficulty was chiefly caused by the entire sameness of the coast, and by the high grass 
and reeds which obstruct the vision beyond very short distances. Some of the stations were 
re-established by triangulation, and others could be found only by me.ans of angular measure· 
ments. Fifty series of observations were made at two stations, four others being also estab
lished for continuing the work hereafter.'' 

A reconnaissance in boats was pushed quite through to the western side of the bay with a 
view to develop the nature and requirements of the. triangulation which was to cover it. '' The 
investigations made prove that the triangulation and topography may proceed readily and 
simultaneously without material difficulties, but that the water is too shallow for any but vessels 
of very light draught." 

Two of the stations selected on the north shore of Cote Blanche bay (West) are upwards of 
a hundred feet in height. One of these commands a view of the whole adjacent coast, and the 
practicability of its CQnnection with the station Belle Isle, in Atchafala.ya. bay, is ~egarded as 
probable. 

In his report Yr. Oltmanns remarks on the changes of the coast in this vicinity occasioned 
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by almost every gale. He states that large parts of the coast which, two years ngo, were 
familiar in outline can now be scarcely recognized. Remarkable changes were noticed 011 the 
outside reef, and, amongst other instances, he reports that the ;;tation "Centre Signal," which 

"-as occupied by the party in 1856, from foe surface of the ground has at })resent a deptb of 

eight feet water over it. At other places, formerly extensive shoals, he found even greater 

depths, and also very perceptible alterations in the outline of the marshes and s~vamps. 

'' Point au Chevreuil has lost, during the last ten months, about thirty foet on all sides exposed 
to the water, and in a few years it will probably l1e entirely washed away." 

Sub-Assistant Oltmanns rejoined the ves;;el at Akhafalaya bay early in April, and proceeding

to Section YII was subsequently engaged in work at Pensacola, as already stated. 

Topography cf Lake Borgne and Lake Po11tcl1artrain, La.-In continuation of the survey of the 

shore of Lake Borgne, Sub-Assistant Wyllys S. Gilhcrt resumed work in the field 011 the 9th of 
December, and completed the details of topography in th•; vicinity of Proctor's I'oint, which 
remained unfinished at the close of last &cason. A phme-ta\ilc sheet wa:< then projected, to 

embrace the district around Lake St. Catharine, (Sketeh Xo. 22,) between the shores of Lake 

Borgnc and Lake Pontchartrain, and extending beyond the Rigolet::< 011 one side, and as far m; 

Chef Menteur, in the direction towards ~cw Orleans, on the other. 
The sheet includes the shores of West Pearl river and its branches, the Rigolets, a complete 

outline of the shores of Lake St. Catharine, and numerous intricate bayous connecting it with 

the passage lust mentioned and with Lake Borgrw, the adjacent shore of Lake Pontchartrain, 

the entire eastern shore-line of Chef 1\Ienteur, and its western shore above a11d below Fort 

Wood. Within the prnjected limits only a small portion of the topograpl1y of that vicinity yet 

remains to lie executed. 
The operations of Mr. Gilbert were retarded by the ge11cral i11clemency of the season in this 

section, and by consequent sicknes;; iu his party. 
"The general character of the tract surveyed is marilh, intersected with numcrou"' ha you,; 

connecting nearly as many lagoons with the lakes. The bank>: of the bayou:; which connect 

Lake St. Catharine with Lake Borgne are quite firm and covered with bushes from five to eight 
feet high, while the shores of those which waste the1m;elveR in the marsh are very soft, and 

overgrown with cane varying in height from five to fifteen feet." 
At the close of the season allotted for work (April 17) the schooner G. l>L Bache, which lmJ 

been used for the transportation of instruments and equipments, was laid np at Madisouville. 
Mr. R. E. Evans aided Sub-Assistant Gilbert iu tho topography. The follo,Ying is a synopsis 

of the plane-table statistics of thi;; season: 

Shore-lino surveyed ..... · ·. · .... · · · · · · · · · · · · · · · · · · · • · · · · · · · · 220 miles. 

Area of sheet, (in square miles)·· · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 55 
The Bummer occupation of !.Ir. Gilbert has been mentioned under the head of Section I. 
Hyclrograpltic recon:nai1:1sancc in L«ke Bonp1c, LcL-In March a hydrogruphic examination Wl!S 

made at the western end of Lake Borgne by the party of Commander B. F. Sands, U. S. N., 

A;;sistant in the Coast Survey. The space sounded is in the immediate vicinity of Bayou 

Dupre, and along the southern shore of the lake west of a line joining Alligator Point and 

Proctor's Point. 

This reconnaissance was made by request, during an interval unfavorable for the general 

operations of the party in this section. 
] 4 e.i 
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''The soundings show only five feet at the mouth of the bayou, the depth increasing to 

seven feet and more towards the deeper part of the lake." 
The statistics are thus given in the summary report of Commander Sands: 

Number of angles ........ · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 45 
Miles run in sounding · · · · · · · · · · · · · · ... · · · · · · · · · · · · · · · · · · · · · · · · · · · · 
Number of soundings· · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 

'l'he previous and Rnh><t>qucnt occupations of the party will be now detailed. 

37.} 
2, 152 

Hydrournpliy q/ Atcliofalaya bay, La.-The surveying steamer Walker was fitted out fo~ this 
work at the opening of the season by Commander Sands, but officers not being then available 
for assignment to duty, he ·was unable to leave the Delaware until the 4th of January. A 

slight accident to the engine delayed the vessel a few days at Key West, and a leak starting 
while at Pensacola occasioned a further detention in that harbor for repairs. The party reached 
the working ground, in Atchafalaya bay, on the 6th of February. Between many intervals of 
unfavorable ·weather the hydrography was vigorously pushed so as to embrace the whole of the 
eastern part of the bay and the entrance lying east of the meridian of Point au Chevreuil. 

The limit of soundings at the entrance passes westward from a point several miles south of 

Point au Fer light-house. Topographical points and other data requisite for the hydrographic 
operations were furnished hy Snb-.ARsil'it.ant .J. G. Oltmanns. 

This work was closed on the 3d of May. The labors of the part.y are shO\vn in the following 

f'Ummary of statistic01, anu the limits of the hydrography on Sketch No. 22. 

Number of angles determined ................ · · · · · · . · . · ..... · · · · · 1,840 
Miles run in sounding · . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1, 117 
Number of soundings•·.......................................... 75,951 

The preliminary examination for purposes of commerce and navigation indicates that a study 

of the question of improvement at the entranc;w. of this bay might have important results. 
This, however, is not the province of the Coast Surve:.L 

On leaving Atchafalaya bay Commander Sands extended a line of soundings from the 
entrance forty miles imuthward into the Gulf of Mexico, and thence carried it eastward along 
the coast of Louisiana to the delta of the Mississippi. Three hundred and eight casts of the 
lead were .ade in the run of a hundred and seventy-three miles. 

Deep-sea soundings.-From the Southwest pass of the Mississippi, Commander Sands, in the 

steamer Walker, carried a line for depths and temperatures across the Gulf in the direction of 
the Tortugas. The greatest depth found on the line (1, 710 fathoms) was in a position nearly 
south of one in which a deep cast (1,511 fathoms) was made in the previous year. At the 

next station eastward 2, 100 fathoms of line were payed out without indicating bottom. This 

was in a position north of the passage between the western end of Cuba and Yucatan. 

The temperatures were observed at the surface at 50 and 100 fathoms, and at the bottom, in 
twenty-two different positions, the lowest (34 degrees) being obtained at a depth of 896 
fathoms, about a hundred and twenty miles from the Delta. The surface temperature in the 
same position was 77 degrees. 

Allusion has already been made, under Section VI, to the continuation of this line of sound· 
ings eastward of the Tort.ugas. 

The steamer Walker arrived at Philadelphia early in June. 
for her return with the bydrographic party to this section, 
Huger, U. S. N., Commander Sands having been detached 

Arrangements are now making 

in charge of Lieut. Comg. T. B. 
from the Survey at the end of 
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September. All the outstanding records, journals, and the charts of the present season 
connected with the work of that officer, haye been received at the office. 

In the withdrawal of Commander Sands the Survey has lost one of the most experienced 
officers who have as yet co-operated in it. The inclination thflt led him, at rm early period, to 
take part in the field-work, was probably the basis of that devotion shown, as an officer of the 

navy, in his later association with its hydrographic operations. 
As a hydrographer, and generally engaged in a remote section of the coast, his energy was 

always equal to the obstacles which naturally interposed in its execution. He never lost any 
opportunity of adding to the general stock of information in passing from one section of the 
Survey to another, by observations of depths, currents, temperatures, and the like, and he 

never returned from a irnason' s work without a rich harvest of results, as well incidental as 
those of routine. 

SECTIO~ IX. 

FROM VERMILION BAY TO THE BOUNDARY, INCLUDING PART OF THE COAST OF LOUISIANA AND THE 
COAST OF TEXA.S.-{SKETCH I, No. 24.) 

The progress of the land work in this section has lieeu what. I had m1fo;ipated in my last 
report; but the obstacles ·which I then stated would probably delay the hydrngTaphy have 
occurred in even a worse form than I had foreReeu, for it was not possible to replace the 

hydrographic chief who had been detached by the Navy Department from the Coast Survey. 

I endeavored to remedy this by assigning a 8tmrn1 vessel to the service in Sections VII and IX, 

but the vessel being overtaken by a storm and injured, lter Rervicd i.n Section IX were hardly 
more than nominal. I shall probably be compelled to give another trial to the same plan of 

working, but shall do so with reluctance. 

The work of the season has included a plane-table reconnaissance for the triangulation of the 
coast of Texas between Matagorda and Corpus Christi bays, the topography of the shores of 
Lavaca bay, and the hydrography of the Brazos river, from its mouth to Velasco. 

Qtfice-work.-A map of the entrance to Matagorda bay, -.ut00, has been drawn, and two 
finished maps of the coast of Texas, (Nos. 105 and 106,) extending from east of Gal «·eston bay 

to Oyster bay, 80t 00, are in progreBs. • 
The engraving of preliminary chart No. 31, -20,}000, from Galveston to Matagorda bay, has 

been completed. The chart of the entrance to Matagorda bay has been engraved upon stone 
under the direction of the Superintendent of Public Printing. 

Reconnawsance between Matagorda and Corpus Christi bays, Te.'C.-ln order to develop fully 

the requirements and resources for the triangulation and topography of the coast of Texas, 
between Matagorda entrance and Aransas Pass, a complete reconnaissance has been made of 

the shores of Espiritu Santo, San Antonio, and Aransas bays, and of Matagorda and St. Joseph's 

islands, which separate them from the waters of the Gulf of Mexico. This duty was executed 

by the party of Ao;sistant S. A. Gilbert, and the results, in advance of the finished survey, have 

added much to our essential knowledge of that region for the purposes in view. 'l'he shore 

line and other principal features, as hitherto represented, have been found to differ rather more 

widely from nature in this part of the section than on any other part of the coast which has 

yet been included in the detailed survey. 

Assistant Gilbert took the field on the 1st of March, commencing at the south side of 
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Matagorda entrance. In the progress of his operations southward and westward he selected 

sites suitable for stations in the triaugulation, (see Sketch No. 24,) and haR furnished a scheme 

for its execution. Tripod signals were erected at seven stations and used in the reconnaissance. 

In various localities, where tho intricacy of the navigation rendered it desirable, plane-table 

i-:urveys were made, the aggregate of which represents ninety miles of shore-line on the 

preliminary map of the region. A.ll the principal dependencies of Espiritu Santo, San Antonio, 

and Aransas Lays were included in the examination. The reconnaissance was extende4 over 

an area of about seven hundred square miles. 
Assistant Gilbert incidentally made soundings as the work advanced, and observAd for the 

average rise and foll of the tide, to determine the means of transportation needed in future, 

there being as yet no pilots engaged on this part of the coast of Texas, nor any other than very 

general chal'ts of the vicinity, excepting the sketch of a hydrographic rnconnaissance made at 

Aransas Pass in 1851 for light-house purposes, and issued from the Coast Survey Office. 

The original sheet, completed by Assistant Gilbert after the close of his operations in June, 

has been placed in the archives. 

Sketch No. 28, accompanying this report, represents the resulting map of the reconnaissance 

between Matagorda and Corpus Christi. 

In the field-w-ork Assistant Gilbert •vas aided by Mr. Charles Hosmer. 

Before taking the field for the season, Assistant Gilbert sent to the office four volumes 

containing the abstracts of horizontal angles determined on the coast of Texas in the years 1855, 

185G, and 1857. He is now making arrangements for prosecuting the triangulation of the coast 

and adjacent bays below Matagorda entrance. 

Topograplty ef Lavaca bay and its depen<lencies, Texas-The plane-table work in this quarter, 

which hitherto followed the triangulation at the distance of one sea;,:on, has been brought even 

with it by the completion of the survey of the Rhores of Lavacca bay and its tributaries. For 

thi8 duty the party of Sub-ARsistant Malcolm Seaton resumed operations on the 19th of January. 

Throughout the winter and in April the weather proved quite unfavorable, and the period spent 

in the fleld in completing the sheets laid out for execution was in consequence protracted until 

the 30th of June. Besides the main shoreR of the bay the sheets returned (Sketch No. 24) 

contain the shorn-lines of Big Chocolate and Little Chocolate bayous, Linn's bayou, Six Mile 

creek, Placido or Union river, Lavaca river, Benado and Garcitas creeks, Fish Lake bayou, 

Cox's bay and creek, Keller's bay and creek, and Powder Horn bayou. The town of Lavacca 
was alRo surveyed, and is represented with the usual topographical details. 

The shore-line of Matagorda bay and its dependencies is now essentially complete, only the 
town of Indianola yet remaining to be traced on the sheet of that vicinity. 

''The entrances and merely the lower portions of the rivers, creeks, and bayous enumerated 
were suneyed, as no remarkable topographical features are distinguishable in ascending them. 
They arc all shoal at their entrances, with deep water inside. Lavaca river, which is the most 

considerable, has a bar at its mouth with only two and a half to three feet water on it at good 
tides, while above there is sufficient to float large vessels_ 

''The topography just executed is of the same character as that of Trespalacios and 
Carankaway bays, described in my report of last year." 
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A synopsi8 of the statistics is thus given by Sub-Assistant Seaton: 
Main shore-line··· · · · · · · ·. · ·. · · ...•....................... 

Interior rnarsh-line · · · · · · ·. · .. · .• ·. · · .................. . 

Roads···· • • · · · · · · · · · · · · · · · · · · · · · · · · · · · · · .......... · ..... . 
Creeks and Layous .. · ..................................... . 
Streets and wharves ................................... . 

Area embraced, (in square miles). · · · · · · · · · · · ............ . 
Mr. T. C. Bowie served acceptably as aid in the party. 

CiO mile;;. 

52 " 

35;\ " 
38~ " 

" 
Gfl 
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Active operations are now about to be resumed for continuing the topography of the coast of 
Texas below Matagorda entrance. 

Hydrograpliy qf Brazos river, Tex.-There being no separate party available for continuing 

the hydrography of the coast of Texas aboYe Matagorda entrance, the latter part of the working 
season was employed b,v Lieut. Comg. J. K. Duer, U. S. N., AssiRtant in the Coast Sun·ey, 
with the steamer Vixen, in making a preliminary survey of the bar, entrance, and channel of 
the BFazos, to a point a little above Velasco. The Yessel had been previously engaged in 
Section YII, and did not reach Galveston until the close of May. 

Ir~ reference to the result of his examination, Lieut. Comg. Duer says: ''I found more 
water than had eYer been reported before, (there being nine feet at high tide,) but the bar, 
as v;as represented to me, had recently shifted, and a late freshet in tho river had moved it 
outward. It is probable that it will so remain until the first strong easterly gale. 

"From what I could ascertain it vrnuld appear that the bar varies in depth and shifts 

frequently, so as to render the result of any particular survey very uncertain for subsequent 

reference. * * ·X' * * -r.· * * * * 
'' Off the mouth of the river there is good holding ground at the anchorage, the bottom 

being of rod mud, in from four and a half to six fathom8 water; but a very heavy swell sets in 
to this part of the coast at times, and although it would seem impossible for ship,,; to drag, 
there is great danger of them parting their cables. Several •essels have been wrecked here. 
l:'hips, however, with good ground tackle, might Le loaded uy means of lighters during the 
cotton and sugar season, when gales on shore are not frequent.·' 

Lieut. Comg. Duer has sent to the office the hydrographic sheet and record books containing 
entries of the soundings taken, and the angles observed in the work at Bnizos entrance. 

The hydrographic reconnaissance of the Brazos river comprises the following statistics: 

Angles determined ........... · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 103 
Miles run in sounding ..... · .. · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 24 
Number of soundings ....... · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 1, 550 

The tides were observed in connection with the soundings. This survey was made in June, 
and the season having been protracted beyond the usual period for \York in t110 section, Lieut. 
Comg. Duer started for New York on the 24th of that month. 

On the passage of the steamer Vixen a line of soundings was run along the coast from the 
mouths of the Mississippi to Galveston bar, a similar line with temperature observations being 

also made on the return. 
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SECTION X. 

FROM THE SOUTHERN BOUNDARY AT SAN DIEGO TO THE FORTY-SECOND PARALLEL, INCLUDING THE 
COAST OF CALIFORNIA.-(SKl!ITCH J, Nos. 29 AND SO.) 

The usual number of parties has been at work in this section. The appropriation of thirty 

thousand dollars for the survey of the Western Islands, which has been granted for several 
years, was not made for the present fiscal year, but the balance on hand permitted the con
tinuance in the field of the triangulation party heretofore engaged in that work. 

During the year Lieut. Comg. R. M. Cuyler has been relieved from the command of the 
hydrographic party, which has been temporarily resumed by Commander James Alden. 

Assistant G . .A.. Fairfield has been ordered to the Atlantic States, and the primary triangu
lation and astronomical work of the section have been assigned to Assistant George Davidson. 
Sub-Assistant Augustus F. Rogers has been relieved, to return to the Atlantic States, his party 
being temporarily in charge of Mr. David Kerr. 

The operations of the season have been as follo-..vs: 
1. Primary triangulation of the main adjacent to Santa Barbara channel, Cal., and secondary 

triangulation of San Nicolas and San Miguel islands. 
2. Progress made in primary work at Tamales Bay Station, and secondary triangulation of 

Petaluma creek, San Pablo bay. 
3. Triangulation and topography of Napa creek, San Pablo bay. 
4. Topography of Santa Cruz island and vicinity of Point Duma, Santa Barbara channel. 
5. Topographical resurvey of San Francisco city and its environs. 
6. Verification of hydrography off the wharves of San Francisco city; soundings in the 

southeastern part of San Francisco bay completed, a_nd progress made in the hydrography of 
the approaches to the Golden Gate. 

7. Observations with self-re~stering tide gauges at San Diego and San Francisco in this 
section, and at Astoria in Section XI. 

Office-work.-The following drawings belonging to this section have been completed: Monte
rey bay, 60 i 00 ; additions to San Francisco entrance, a 0 i 00; and Humboldt bay, soho· The 
finished map of San Francisco bay and vicinity, 80 ~ 0 6, has been in progress. 

The engraving of the charts of San Diego bay, eastern entrance to Santa Barbara channel, 
San Antonio creek, and Monterey bay as preliminary has been completed. 

Primary triangulation ef the coast ef Santa Barbara channil, Cal.-Satisfactory progress has 
been made in this work since the date of my last report by the party in charge of Assistant 

W. E. Greenwell. He resumed observations on the 9th of November, and during the winter 

completed the angular measurements at three primary stations. .At the end of September the 
triangulation had been extended westward as far as San Buenaventura, (Sketch No. 29,) a few 
miles west of the entrance of the Santa Clara river. The latter part of the season was employed 
in the triangulation of the islands of San Nicolas and San Miguel. On the main, opposite to the 
island of Santa Catalina, the observations necessary for connecting it with the primary triangu
lation are now complete. The eastern end of Santa Cruz island and the station on Anacapa 
have altso been observed on from the two adjacent primary stations on the main. 

''The main stations, as well as all occupied or erected for this work, are marked with red 
stone monuments, and will remain permanent in all time to come.'' 

At the date of the last report from Assistant Greenwell, the prospects were favorable for 
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completing the connection of Santa Cruz island with the triangulation of the main coast. The 

following statistics were presented at that time: 
. . •. d 3 Primary stat10ns occupie · · · · · · · · . · ... · . . . . . . . . . . . .. , ........... . 

Primary signals erected · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 6 
Number of observations · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 1, 587 

Mr. P. C. F. West aided .Assistant Greenwell until April, when he was transferred to the 

party of Sub-Assistant J. S. Lawson, and assigned to duty in Section XL 
In prosecuting the primary triangulation on the main, and the secondary work on the islands 

of the Santa Barbara channel, the schooner Humboldt was used for transportation. 

T1·iangulat£on Qf San Nicolas and San Migud Uilands of the Santa Barbara group.-After 
measuring a preliminary base of 619. 8 metreR, .Assistant Greenwell laid out and executed on 
the island of San Miguel an interior triangulation sufficient for the requirements of the topog
raphical party. He completed also the work on San Nicolas, good progress in which had 
been made at the date of my last annual report. 

''The surface of San Ki colas is a table land of five or six hundred feet elevation and destitute 
of wood or grass, but good water is found on it at several places. 

" San Miguel is somewhat similar in respect of soil, hut with very little water, and like San 

Nicolas is aestitute entirely of wood. These two islands are unclaimed and are probably 
government property.'' 

The statistics of the secondary work are thus stated in the report of .Assistant Greenwell: 
Stations occupied • · .. · .. · ... · ............. · ... · . · . . . . . . . . . . . . . . . 19 
Signals erected ............................... · . . . . . . . . . . . . . . . . . 25 

Number of observations .. · ..... · ......... · . ·. · . ·. · ... · ... · .... ·. · 2, 208 

All the angular measurements were made with the eight-inch Gambey theodolite, C. S. 
No. 44. 

The area embraced in the operations of the season is about nine hundred square miles. 
At the opening of the surveying year .Assistant. Greenwell sent to the office six volumes con· 

taining duplicates of his records of horizontal angles determined in the work on the shores of 

Santa Barbara channel and on Santa Cruz island. 

In September the main stations on Santa Cruz and .Anacapa islands, and two connecting with 
them on the coast, were visited and made secure against disturbance, after which the party 
returned to San Francisco in the schooner Humboldt. 

The primary work on the shore of Santa Barbara channel has since been resumed, and is at 
this date in progress. 

Primary triangulation nm;th ef San Frandsco bay, Oal.-Progress has been made in the 
extension of this work by .Assistant G. A. Fairfield, whose party occupied the primary Rtation 
at Tamales bay from the outset of the surveying year until after midsummer. Nat.withstanding 
the hindrances from almost constant fogs, the oLservatinns were nearly completed, only one 
angle now remaining to be finally determined. 

The secondary triangulation of Tomales bay was finished at the opening of the present season. 

Both schemes will be seen by reference to Sketch No. 30. Mr. C. B. Ellis, the aid in the 
party, remained at the primary station while .Assistant Fairfield executed some secondary 
Work, which will be noticed under the next head. 

The instruments and camp equipage were removed from Tamales bay in July and stored at 

San Francisco to await the arrival of A1'i-istant George Davidson, to whom has been assigned 
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the duty of continuing the triangulation northward from its present limit. Mr. Fairfield soon 
after returned to the Atlantic coast and reported at the office in Washington. 

Triangulation ef Pcfalum,a. creek, Ban Pablo bay, Oal.-At the commencement of the surveyin~ 
year a reconnaissance for the selection of stations between the town of Petaluma and San Pablo 
bay was made by Assistant Fairfield. Ten signals were erected so as to embrace by connecting 
lines from an equal number of stations on either side (Sketch No. 30) the entire course of 
Petaluma creek below tho t-0wn, and including also its entrance into San Pablo bay. , The 
angular measurements were completed by the end of December, and the results of the triangu
lation at once computed and furnished to Sub-Assistant A. F. Rodgers, for topographical 
purposes. The following are the statistics of this work: 

Stations occupied . · ... · . · · · · · · · · · · · · · .................. · · .. · · · · · · . · 1 l 
Angles determined . · ... · · · · · · · · · · · · .............. · ... · ......... ·. . 37 

Number of observations···· · · · · ·, · · · · · · · · · · · · ·. · · · · · · · · · · · · · · · · · · ·. 964 

On the departure of Sub-Assistant Ro<igers from the Western Coast the plane-table survey 
of Petaluma creek devolved on Mr. David Kerr. 

Triangulation and topography ef Napa creek, San Pablo bay, Oal.-In the middle of March 
Sub-Assistant .A.. F. Rodgers selected as a base the line "Mare island, (NW. station,) Vallejo 
(1, )" the length of which had been determined in the general triangulation of San Pablo 
bay, and following his own reconnaissance of the previous season carried a net work of triangle,; 
(Sketch No. 30) from that line to the town of Napa, at the head of navigation on Napa creek. 

This was intended to serve as a basis for the topographical survey, the execution of which was 
entrusted to Mr. David Kerr, tho aid in his party. Fifteen signals were erected and observed 
on in the measurement of the angles. 

The general statistics of the work are as follows: 

Stations occupied . · · .. · . · · · · · · · · . · · · · .... · ..... · · · · · · · . · . . . . . . . . . . . 13 
.Angles measured ....... · · · · · · · . · .... · · ........ · .. · ..... · . . . . . . . . . . 90 
Number of observations···· · · · · · · · · · · · ......... · ... ·. ·. . . . . . . . . . . . . 270 

Eighteen points were determined in geographical position as the result of this triangulation. 
Having completed this duty Sub-.Assistant Rodgers returned to San Francisco at the end of 

March, and soon afterwards left the Pacific coast. He reported at the Coast Survey Office in 

May. During his absence on Napa creek Mr. Kerr remained at San Francisco in charge of the 
offi.ce·,vork of the party. On its completion the plane-table survey was commenced and carried 
upward within the limits of the triangulation from the mouth of the creek toward,; Napa. The 
distance measured in the axis of the triangulation is about twelve miles, but much greater by 
the tortuous cour,;e of the stream. Good progress was made in the summer, and by the 1st of 
October both shores had been traced and the immediate topography executed as far as the 
town of Napa. 

In a report just received from Mr. Kerr the following statistics are given as derived from 
the plane table sheet: 

Shore-line of creeks and branches .. - . . . . . . . . . . . . . . . . . . . . . . . . 163. 88 miles. 
Shore-line of marsh ...................................... . 

Shore-lino of ponds ............................. - ... · - · · · · 
Roads and fences ........................................ . 

37.50 " 
10.37 " 
80.75 ,, 

Area, (in square miles) .....................•.. : . . . . . . . . . . . 31! 
At th i:< date the ;.;urvey of Petaluma creek is about to be commenced. 
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Top<>t]1'aphy rost and west of Point Duma, Ool., and 8Ur-!JeY if part qf Santa Cruz islaru:l.-Tbe 
plane-table work on the main coast of Santa Barbara d1annel has been advanced eastward from 
a station two miles west of Point Duma, and now includes that cape and the coast . a short 
distance beyond the Oor-ral Viejo, where the eastern limit of the sheet projected for the 
vicinity terminates. 

With reference to light-house purposes, Point Duma was carefully .surveyed, (Sketch No. 29,) 
and in January, Sub-Assistant W. M. Johnson, who has charge of the work in this quarter, 
communicated the following as data derived from his p1ane-table sheet: ''The altitude of the 
trigonometrical station at Point Duma is 202 feet above high water, and the angle of visibility, 
including the bay to the eastward, is 222j degrees. On account of thick weather which pre
vailed while the party was employed there, it was not practicable to get lines to Point Vincent 
and the island of Santa Catalina." 

Having completed the field-work of the sheet just referred to, Mr. Johnson commenced 
inking it and others which embrace the main to the westward as far as San Buenaventura and 
part of the coast eastward of Point Vincent. Sub-Assistant C. M. Bache assisted in this and 
in the :field duty. In the course of the season five sheets were inked, four of which have been 
received at the Coast Survey Office. 

The plane-table party resumed active service in the middle of June, having been transferred 
to Santa Cruz island by Assistant Greenwell, in the schooner llumboldt. On a sheet laid out 
to embrace Prisoners' harbor, on the north, and the opposite southern shore of the island, the 
following details have been traced: 

Shore-line ..•..•....•..............•............ · · . · · . · · · · · · · 3j miles. 
Roads . . . . . . . - . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . .. . .. . . .. .. .. . · · · .. ... .. 3A ' ' 
Area, (in square miles) ...••.•..•. ·~· •......•.•..•.. · · · · · · · · · · · · 3 

Topography Qf San Francisco city, GaL-.A.t the date of my last annual report the new 

survey of San Francisco was well advanced to.wards completion. The detailed work rendered 

necessary by the changes which had occurred in four years of unusually rapid development 
was continued during the winter at favorable intervals by Sub-Assistant Augustus F. Rodgers, 
aided by Mr. David Kerr, and completed early in the spring. The sheet (Sketch No. 31) 
representing the water front of the city as then existing, and the minute topography of the 

city and environs, was inked without delay and reached the Coast Survey Office early in May. 
On the withdrawal of Sub-Assist.ant Rodgers from the Western Coast, reference to which 

bas already been made, the charge of this plane-table party, and of the schooner Baltimore, 
devolved. upon ll:r. Kerr. 

Since the-opening of the surveying year ten topographical sheets of the shores of San Fran
cisco bay and its principal dependencies, including tha.t of the resurvey of Ran Francisco city 
have h~n forwarded to the office by Sub-Assistant Rodgers. 

8~ ~ in 81J'1£ Frandsoo bay, a11ll hydrOfJraphy outside if the Gdlden. Gate.
On being relieved from duty for the winter with the Northwest Boundary Commission, Lieut. 

Comg. R. M. Cuyler, U. 8. N., Assistant Coast Survey, returned to San Fre.nc1sco in the steamer 
Active, and em.ployed the early part of the surveying year in ma.king additional soundings in 
front of the wharves of that city, great changes being known to have ta.ken place there since 
the survey of 1852.. This duty was satisfactorily completed before the end of NGvember. Re 
then took Up and .Prosecuted "the supplementary hydrography of the southeastern part of San 

15 • 
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Francisco bay below San Antonio creek, filling with soundings the unfinished parts of three 
-sheets projected to include the whole of the bay below Point A visadera. These separate 
limi.ts '\vill be found marked on the progress sketch, (No. 30.) The following is a synopsis of 

the statistics: 
Miles run in sounding · · · · · · · · · · · · ...... ' ................ . 
Angles determined · · · · · · · · · • .. · · · · ..................... . 
Number of soundings · · · · · · · · ........................... . 

676 
2,097 

20,496 

The supplementary work just referred to occupied the party until the middle of February. 
After making the needful preparation, Lieut. Comg. Cuyler commenced the hydrograpby of 

the approaches to the Golden Gate, with the intention of running lines of soundings so as to 
develope the character of .the bottom from the entrance of San Francisco bay westward to a 
line beyond the meridian of Point Reyes and southward from that point to a parallel below the 
Farallones. On the first day out the Active was unfortunately disabled by the bursting of her 
steam pipe, which accident occasioned a delay of ten days for repairs. The work was then 
resumed and continued as the weather would permit tmtil the middle of May, but the preva
lence of haze and fog made it impracticable to keep up a steady rate of progress. 

As far as now advanced, the following statistics show the condition of the hydrography: 

Miles run in sounding · • · · · · · ... · · · ·. ·. · · .. · · · . · ·. · · ... · · · 213 

Angles determined · · · · • • · · • · . · · · ~ · · · · · · .. · · · · · · · · · . · · · · · 84 
Number of soundings · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 361 

After the return of the steamer Active to San Francisco, Lieut. Comg. Cuyler proceeded to 

the vicinity of the "Brothers,'' near the entrance of San Pablo bay, and determined the posi· 
tion of a very small sunken'rock on which the steamship ''Golden Gate'' had struck in one of 

her passages to Benicia. The depth reported by him is twelve feet at mean low water. A reef 
on the Contra Costa fiats was also examined and its position determined. Both of these dangers 
are described in Appendix No. 18, and have been marked on the charts. At the request of 
Major Hartman Bache, light·house inspector for the district, Lieut. Comg. Cuyler determined, 
in December last, the position of all the buoys in the harbor and on the bar of San Francisco 
bay. Incidental service was also rendered by the party in recovering and replacing the bell
buoy, which had broken adrift from it.a mooring in the harbor, and in towing the sloop-of.war 
St. Mary's to Mare Island navy yard. 

Commander James Alden, U. S. N., having been reassigned by the Navy Department for 
Coast Survey duty, pro~eded to San Francisco in June, and on his arrival Lieut. Oomg. Cuyler, 
having meanwhile made such repairs as were immediately required on the steamer Active, 
returned that vessel to his command. The last named offi.ce1· then proceeded to the Atlantic 
coast, and reported at Washington in July. 

After communicating with the Commissioner, Archibald Campbell, Esq., Commander Alden 
sailed for Washington sound, (Section XI,) where his vessel and the hydrographic party were 
placed at the disposal of the State Department for duty connected with the determination of 
the northwestern boundary line of the United States. 

Six original sheets, concluding the hydrographic survey of San Francisco bay and it,s depen· 
dencies, have been received within the year from Li-eut. Comg. Cuyler, and registered in the 
office. At the present date Commander Alden is engaged in proaecuting the hydrography off 
shore from San Francisco entrance. In the middle of November, while so empfoyed, the ship 
Lucas was f"tranded, and about twenty persons lost their lives in a.tt.e1J1pting- to rea~h the shore 
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from the wreck. The survivors, about one hundred and fifty in number, were taken from the 
rocks of the Farallones and conveyed in the steamer .Active to San Francisco. 

Tidal observations.-The permanent tidal stations at San Diego and San Francisco (Section X) 
and at Astoria (Section XI) have been kept up successfully during the entire year, under the 
able direction of Lieut. G. H. Elliot, of the Corps of Engineers, and with the ccmcurrence of 
the chief engineer. 

Observations were also made, under the supervision of Lieut. Comg. R. M. Cuyler, U. S. N., 
Assistant in the Coast Survey, at Sacramento city, Mare Island navy yard, Benicia, and Ravens· 
wood, in San Francisco bay, and at Semi-ah-moo bay, Washington Territory, (Section XI,) in 
connection with general operations for the boundary survey of the United States. 

SECTION XI. 

FROM THE FORTY-SECOND PARALLEL TO THE NORTRWESTiffiN BOUNDARY, INCLUDING THE COAST OF 
OREGON AND WASHINGTON TERRITORIES.-(SKETCH K, No. 33.) 

The work in this section has been directed under the law relating to the northwestern bound
ary, principally to co-operation with the Commissioner, .Archibald Campbell, esq., in his labors. 
It bas consisted of-

1. Triangulation in the lower part of the Gulf of Georgia, W. T. 
2. Topography of the islands adjacent to tho northern entrances of Canal de Haro and 

Rosario strait. 

3. Hydrography within the limits of the season's triangulation in the Gulf of Georgia, W. T. 
4. Tidal observations at Astoria, Oregon Territory. 
The reports from the Western Coast were received soon after the introduction was written, 

and the notices were completed accordingly. By inadvertence the statement on page 11 of the 
introduction was retained. 

Qtfice-work.-.A.dditions to the sketch of Canal de Haro and Straits of Rosario, rinlrnrf"• and 
a sketch of Semi-ah-moo bay, W. T;, 30-tr00, have been drawn. 

Triangulation in the Gulf of Georgia, W. T.-In order to meet the requirements of the Com
missioner on the northwestern boundary of the United States, Sub-Assistant James S. Lawson 
was reassigned to dnty in this section. He reached San Francisco on the 19th of April, and, 
after the completion of repairs on the surveying brig Fauntleroy, proceeded northward in that 
vess'1. and arrived at Port Townshend on the 2d of May. 

Mr. Lawson commenced at Hale's Passage an examination of the stations of previous years. 
Several which had been destroyed by the Indians were restored, and an additional number were 
erected on the eastern shore of the Gulf, between Lummi island and Point Roberts, and on the 
islands forming its southern boundary, sufficient for the purpose of the plane-table and hydro
graphic surveys. The western limit of the work, the scheme of which is marked on Sketch 

No. 33, includes the whole of Saturna island. 
The triangulation was then pushed forward, twenty-three stations being occupied in the 

course of the season. 
One hundred and ninety angles were measured on a hundred and sixty-nine objects, by five 

th:iusand seven hundred aud forty-four observations. 
In addition to thirty-one new signals erected, ten others, some of which la.ad been thrown 

down, were readjusted. 
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In order to assist in filling in the shore-line, thirty-four subsidiary points were marked, and 
seven hundred and eighty-seven readings taken, upon secondary objects. 

The instruments used were the Gambey theodolites, ten-inch, C. S. No. 20, and six-inch, C. S. 
No. 21. 

Vertical angles were measured at six stations on twenty-one objects, by one hundred and 
ninety-five repetitions, with the Gambey vertical circle, C. S. No. 80. 

The following is an extract from the report of Sub-Assistant Lawson: 
"In the execution of this work I had to contend against two very serious obstacles-the 

very great refraction that almost continually 'exists along some part of these shores, and the 
drawback in the destruction of signals by the Indians. At times the refraction affects only 
circumscribed localities, and can be detected only by the discrepant observations; at others it 
is very general. A range of ten or fifteen seconds is by no means uncommon, and in one 
instance a range of thirty-three seconds was noticed between the different series. The mischief 
done by the Indians was a great grievance at the outset, and occasioned much loss of time. 
One of the signals, twelve miles from the vessel, being torn down twice in succession, could be 
reached only by crossing dangerous tide-rips and pulling against the strong currents for which 
these waters are noted.'' 

In con.nection with the triangulation of the Gulf of Georgia, Mr. Lawson endeavored to 
determine the positions of some of the peaks of the Cascade range of mountains. 

''The summit of Mount Baker presents a slightly rounded appearance, with no well defined 
object upon it to serve for a pointing, and hence the result for position is somewhat unsatisfac· 
tory. Its approximate place was determined from three bases, of 13.52, 14.32, and 15.68 
statute miles in length. The altitude was determined from two statio:ms, giving a mean result 
of 10,814 feet. 

''The positions and altitudes of several of the peaks south of Mount Baker were also 
determined.'' 

Sub-Assistant P. C. F. West joined Mr. Lawson on the 29th of 'May, and assisted him in all 
the operations of the season. 

Topography qf the Gulf of Georgia, W. T.-As the most essential duty of the land party, 
for the purposes of the commission on the northwestern boundary and for the hydrography of 
the Gulf of Georgia, Sub-Assistant J. S. Lawson traced on three plane-table sheets about a 
hundred miles of the shore-line falling within the limits of his triangulatioa of the early f'e.rt 
of the season. One of these embraces a portion of the eastern shore of the Gulf of Georgia, 
from Cherry Point station southward to Lummi island, and thence westward to include M:atia, 
Sucia, and Patos islands, East Point, (Saturna island,) and the eastern end of Tmnbow island. 

This sheet gives the northern boundary of the archipelago lying between Rosario strait and 
the Canal de Haro, with the northern entrances to both of those channels. 

The second sheet commences at Csnal de Haro, and runs westward, taking in Tumbow is]4nd, 
Bell's chain, and the north shore of Saturna aad other islands, as far as Disappointment station, 
where a third sheet begins, and includes the entrance of a fine passage, now much used by 
steamers, and the remaining points determined by the triang$tion. Tbe three sheets were 
made on a scale of 2ohlf1 and tracings of them were promptly fumittb.ed to .the hydrop-aphic 
party. For general purposes a fourth sheet was constructed on a scale of t111h-n, t<> include 
the entire work of the season. 

The usual meteorological observations were recorded by the party of Suh-Assista~t. Lawson. 
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Between May 19 and September 2'7, the quantity of rain falling in thirty-five days, as determined 
by observation, was 5. 269 inches. 

Four volumes, containing the meteorological observations recorded by the party of Assistant 
George Davidson, while employed in this section, have been furnished by him and placed in 

the office. 
Hydrography of the Gm/ ef Georgia, W. T.-From the points of reference and shore line 

furnished by the land party, Commander James Alden, U.S. N., Assistant in the Coast Survey, 
has executed a considerable part of the hydrography of the Gulf of Georgia. Soundings were 
commenced on the 24th of August, and continued until the 10th of October. The result is the 
entire development of the bottom eastward of a line joining Point Roberts and Active passage, 
(Sketch No. 33) and as far -southward as the entrances of Canal de Haro and Rosario strait. 
In order to show more clearly the character of the approaches to the passages just named, a 
sheet on a scale of 'ilr!ol> was projected within the limits of the general sheet, and the sound
ings made closer in proportion as compared with the hydrography of other parts of the Gulf. 
The operations of the land party having been retarded by causes already alluded to, it was 
found impracticable to complete all the soundings which may be required by the commission on 
the boundary. 

The hydrography now includes Mud bay and Birch ·bay, and in a line joining them connects 
with the soundings, made last year in the eastern part of the Gulf by Lieut. Comg. R. M. 
Cuyler, U. S. N. 

The statistics of the season are as follows: 

Miles run in sounding······ · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · • ·.. 847 
Angles ta.ken· · . · • • · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · • · · · · · . . . . 3, 067 
Number of soundings······ · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · .. ·.. 7, 742 

Sixty specimens of bottom taken in sounding were preserved for analysis. The commander 
of the British surveying vessel in the quarter adjacent to the boundary having attached the 
name of Commander Alden to a shoal discovered by that officer in the lower part of the Gulf of 
Georgia in 1853, the designation has been adopted and the bank will be so marked on the Coast 
Survey charts. 

The hydrographic party in the steamer Active returned to San Francisco in the middle of 
October. 

In moving from station to station in a boat from the brig Fauntleroy, Sub-Assistant P. C. F. 
West, <>f the land party in charge of Sub-Assistant Lawson, discovered a bank lying off the 
southwest end of Sucia island, and in a line between the eastern end of Patos island and Point 
Doughty. The preliminary examination gives indications of considerable extent, and as little 
as three and a half fathoms has been found. The result of the examinat'ion hy the hydro· 
graphic party has not yet been reported. 

Tile sheet containing the soundings stated in my last annual report as having been made in 
Semi~ah-moo bay, near the northwestern boundary, by the party then in charge of Lieut. 
Comg. R. M. Cuyler, has been received at the office. A synopsis of the statistics returned 
since the-date of-that report is as follows: 

Xiles run in sounding...... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . '122 
Angles determined ....•........ · ... ·. · .. · · · · . · ......... · ... ·..... 166 

N'lllllbers of &0undings. • ••••..•... ·• · - •• •• •• ·• • • ·• ·. • · ·. · · · · · • · • • · 1,485 
An engra'f'ed reduotion from the hydrographic sheet will be seen in sketch No. 37 . 
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Tidal Ol»:Jervations.-A regular series recorded on the self-registering tide-gauge a.t Astoria 
has been kept up under the charge of Lieut. G. H. Elliot, of the Corps of Engineers. 

Light-house site.-An examination in regard to the relative eligibility of Point Wilson and Red 
Bluff, (Admiralty Head,) W. T. 1 as a location for a light-house, has been made and reported 
upon by Commander Alden. A copy of my communication to the department, transmitting the 
views of that officer upon the subject, will be found in the A1>pendix, (No. 45.) 

OFFICE-WORK. 

During the :first six months of the past year the Coast Survey Office has been in charge of Captain 
M. L. Smith, United States Topographical Engineers, and during the second, of Oaptai'TI, W. R. 
PaJ,mer, of the same corps. The report of Captain Palmer, (Appendix No. 19,) gives a brief but 
clear statement of the work done, and I agree with him in his judgment of the general efficiency 
of the establishment. Lieuts. A. P. Hill and J.P. Roy, U.S . .A., have rendered valuable aid 
as general assistants ·from time to time. 

1. CoMPUTING DIVISION.-This division, which is one of the most efficient of the office, has con
tinued under the charge of .Assistant Oharle8 .A. Schott, whose report shows the details of work 
executed, and who finds time in the midst of severe routine labors to discuss various mathe
matical and physical problems coming within the scope of his division. Appendix Noa. 26 and 
26 contain papers by him on the secular change of the magnetic declinations, from observations 
at Washington, D. C., and Hatboro', Pa. The distribution of work between the gentlemen 
employed in the division has not differed materially from that of last year. Assistant T; W. 
Werner has been employed on reductions of triangulations and of latitudes; Mr. Eugene NuJ,ty 
on reductions of latitude and longitude observations; Mr. Jam,e,s Main on those of latitudes, 
longitudes, and azimuths, and magnetic observations ; Mr. G. Rumpf on geographical pos~tions 
and triangulations; Mr. John Wiessner on triangulations, adjustments by least squares, lati
tudes, &c.; Mr. W. D. Storke, who replaced Mr. J. E. Blankenship, on triangulations and mis
cellaneous computations ; Mr. John T. Hoover acted as clerk to the division, assisted in 
preparing geographical positions, and in making magnetic observations. 

2. TIDAL DIVISION.-This division has remained under the charge of A.ssi&tant L. F. Pourtoks. 
The tidal discussions, under my immediate direction, have been continued, and Mr. Pourtales 
has devoted himself chiefly to the examination of the specimens of bottom collected in the 
soundings. Mr. R. S . .Avery has continued the discUBSion of the tides of Boston harbor. Mr. 
S. WaJ,ker has been enga,ged in graphical decompositions of the Florida reef observations, and 
in reading off the observations of the self-registering tide-gauges, and in -clerical duties of the 
division; Mr. J. Downes has, since .January, been engaged on the Florida tides; Mr. G. O. 
Blanchard was occupied in ordinary tidal reductions up to the time of his resignation in March ; 
Meswr8. R. E. Evans, 0. Fend<ilJ,, and D. Trueheart, attached for short periods to the division, 
were employed in miscellaneous reductions. The meteorological observations of the tidal 
observers on the Pacific coast have been reduced by M. Tlwmas, and tidal observations at the 
permanent stations by S. JJ. PeruJkron. 

3. DR.A.WING D1v1s10N.-Captain Palmer reports that this division has eontinued. to gain upon 
the drawings for the engravers. It is still under the charge of IMut. J. <1. Ti<Iball, 
U. S . .A., assisted by Mr~ G . ...4.. Porterfoild, as clerk to the di:vi2ion. A.~ W. M. O. 
Fair:fax has been occupied with first class topographical reductions · ~t~ lth()f,ery on 
additions to the Congress map and first class topographical reductio~s ; A!1". J~ J.. 8i<Jketf,s 
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·on hydrographic reductions to the date of his resignation, February l. Mr. A. Boschke on pro
jects for maps and charts; Mr. L. D. W£llinms on preliminary and general coast charts, on the 
Congress map, and making projections and verifications; Mr. A. Lirvkn!whl on topographical 
reductions, preliminary charts, and Land Office maps ; Mr. A. Bal,bach on hydrographic reduc
tions, comparative charts, and miscellaneous work ; Mr. W. P. SchUlz on harbor charts, pro
gress sketches, projects, and projections ; Mr. A. StraWJz on hydrographic reductions an<l 
original sheets ; Mr. W. T. Martin on topographical and hydrographic reductions ; Mr. P. 
Witzel, on harbor and river charts, on progress sketches, projections, and miscellaneous work ; 
Mr. F. Fairfax on harbor and river charts, comparative maps, and tracings for photographic 
experiments ; Mr . .A. Sch<>ep/ on harbor charts ; Messrs. B. Hooe, 8. B. Linton, and W. T. 
Bright, and Arrtifice;r J. A. Campbell on tracings, diagrams, and miscellaneous work. 

4. ENGRAVING DIVISION.-This has remained under the charge of Lieut. Befus Saxton, 
U. S. A., assisted py Mr. Edward Wharton, whose services Lieut. Saxton acknowledges 
in his report. 

The class of occupation of the different engravers has not varied much through the year. 
Mr. G. McCoy has been employed on topography and views ; Mr. F. Dankwortli on topog
raphy; Mr. John Knight on first class lettering; Mr. Ent~ffer on topography; Mr . .A. ROlle 
on topography; Mr. Sengt,dl,er on topography of harbor and coast charts; Mr. Metzeroth on 
topography of harbor and of river charts; Mr. Hlondeau on topography; Mr. Phill£ps on 
topography; Mr • .A. E. M((R,dd on harbor and preliminary charts; Mr. Throop on lettering and 
figures of harbor and preliminary charts; Mr. Kondrup on outlines, letters, and figures; Mr. 
A. Maedel on topography, outlines, and lettering of harbor charts; Mr. Barnard on sanding 
and topography; Mr. Langran on letters and figures of harbor and preliminary charts ; Mr. 
PeterseJn on topography and lettering of harbor and preliminary charts; Mr. Bartle on sketches 
and miscellaneous work ; Messrs. Benner, Thompson, and Apprmitice Sipe on progress and other 
sketches and miscellaneous work. 

5. ELECTROO'YPE D1v1sION.-Mr. GrorgeMathwt'susefuJ labors in this division have been inter
rupted by illness during the year; notwithstanding which his zeal has enabled him to keep 
pace with the office requirements, and to continue to improve his branch. The application of 
photography to reductions is steadily kept in view, and the arrangements now made will, it is 
expected, render it part of the regular office-work during the coming year. The application 
to the change of scale of reduced drawings is complete, and the effort is now making to reduce 

- from the original plane-table sheets. 
6. MISCELLANEOUS DIVISION.-A. division consisting of the printing office, the map room, and 

office for the distribution of the maps and charts, and of the Coast Survey Report, has been 
organized and placed under the charge of Lieut. J. P. Roy, U. S. A.. Eleven thousand nine 
hlindred and five copies of maps, charts, sketches, and diagrams have been printed within the 
year by Mr. John Rutherdak. Eleven thousand eight hundred and fifty-two copies of maps 
charts, and diagrams, and eight thousand and thirty-five copies of the annual report of the 
Superintendent of the Coast Survey have been distributed by .Mr. JT. E. King. The number of 
copies of the annual report of 1856 distributed within the past year has been 6, 679; of 1855, 
1,069; of 1854, 117; of 1853, 93; of 1852, 48; of 1851, 29; those prior to 1851 are out of 
print. The distribution extends throughout all the States and Territories of the Union. 

Of the report of 1857 5, 000 copies have been directed to be distributed from the Coast 
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Survey Office by resolution of the Senate, and 3, 000 by resolution of the House of Repre

sentatives. 
Library and archives.-These have been continued under the charge of Mr. 0. B. Snow. 

During the calendar year 1858 forty-five volumes have been added to the library, of which 
fourteen were presented to the Survey. 

Instrument, shop.-Mr. J. Vierlmchen and six assistant instrument makers have been engaged 
in making and repairing instruments during the year. A general list of the work <l;one, as 
well as of that in the carpenter's shop in charge of Mr. A. Yeatman, with one workman and an 
apprentice, is given in Appendix No. 19. 

The work on records and results, under the charge of Assistant J. E. Dilgard; of Assistant 
L. F. Pourtaks, in charge of tidal researches ; of .Lieutenant E. B. Hunt, in •eference to an 
index of scientific matters ; of Prefessor W. P. Trowbridge, on the Gulf Stream, deep-sea 
soundings, and the like; of Mr. J. M. Baichelder, on special experimental inquiries, have 
generally been noticed in the introduction to my report, being under my immediate direction. 

Lieutenant J. N. Maffett, U. S. N., served, temporarily, most acceptably in charge of the 
hydrographic division of the office, which, since his orders to sea, has been without a chief. 

I must again express my high sense of the value of the services of Samuel Hein, esq., 
general disbursing agent of the Coast Survey, the effects of whose constant assiduity and 
systematic efforts are felt much beyond the limits of his office ; also of those of my principal 
clerk W. W. Cooper, esq., whose faithful, intelligent, and unwearied labors, are worthy of all 
commendation. 

Respectfully submitted by 

Hon. HOWELL COBB, 

Secretary of the Treasury. 

.A.. D. BACHE, 
Superintendent United States Coast Survey. 
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APPENDIX. 

APPENDIX No. 1. 

Distri'bution ef the partiJ?.s ef the Coast Survey vpon the coa~ts ef the United States during tlie 
surveying season of 1857-' 58. 

Limits of sections. Pmies. 

Sl!CTION I. 

From Passamaquod- No. 1 
dy hay to Point 
Judith, including 
theeo&stof:Maine, 
New Hampshire, 
MMsachusetts,and 
Rhode Island< 

2 

3 

4 

6 

7 

O~mtions. 

Prim&ry tri1>ngula.
tion, astronomi
cal and magnetic 
observations. 

Reconnaissance._ - . 

Secondary triangu
lation. 

Reconnaissance and 
secondary trian
gulation. 

Persons conducting opera
tions< 

A< D< Bache, Superintendent; 
Geo. Tr. Dean, assh;tant; 
Lieut Thomas Wilson, U < 

S. ,A<, assistant; A. T< 
Mosman, n. E. Evans, A< 
W. Thompson, and H. W< 
Bache, aids. 

C. 0. Boutelle, assista.nt; W. 
S. Edwards, sub-assistant; 
C. H. Boyd, aid, (part of 
stason.) 

I 
Stephen Harris, sub-assistn.nt.I 

F< P< Webber, sub-Msistant; 
Benjamin Huger, jr<, sub
o.s~istant; Julius Kinche
loe, a.id. 

I 

Topogrnphy •••••• 

1

1. nun.,,,...,~"'"'•'--·· 

Topography •• ~---i R. M. Bache, lll!Sistant; W. 
S. Gilbe1<t, sub-assistant. 

Topography •••••• A. W. Longfel1ow, nssistant; 
A. S. Wadsworth, o.ssist
anl;.; C< H< Boyd, a.id, (pa.rt 
of sea.son.) 

rn e 

Localities of operations. 

Mount Humpback, Hancock co11ntv, life<, 
occupied, e.nd observations completed 
for gecxletic purposes. Determination 
of azimuth at the astronomical station, 
the latitude, and the magnetic ele
ments. (See also Sections V, VI, and 
VIII.) 

Ranges established for determining the 
primary angles meeting at Humpback 
geodetic station, Me. Reconnaissance 
for the secondary t1·iangulation of 
Penobscot bay, Me. (See a!so Section 
V<) 

Triangulation of the lower part of Penob
scot bay, Me., inclndiog stations on 
the islands in the entrance, can ied 
northward towards the prima.ry line 
"Ragged Mount-Isle au Haut." (Bee 
also Section VIII.) 

Stations selected and triangulations car
rioo over Boothbay harbor and Damar
iscotta river, and eastward as far Ill! 
Muscon~s bay a.ad Maohegan island. 
(See also Sections V and VL) 

Shore lines of the Sheeps<.'Qt river, Me., 
traced from its entrance to Wise&&&et, 
and detailed plane-table survey made of 
the Yicinity of the Edgecombe Quarries. 
(See also Section III.) 

Details of topography completed on the 
shores of Kennebec river from its en
trance upward above Bath, Me. , and 
including the shores of Merrymecting 
bay. (See a.lso Section YIU.) 

Contour lines and topographical features 
of the environs of Portland, Me., Cape 
Elizabeth and its vicinity, and the 
neighboring islands, completed for the 
map of Portland harbor. (Ree also 
SectionR TY and V<) 
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Topography -- ----1 SECTION J
(Continued ) 

&<morr II. 

N o. 8. A. M. Harrison, assistant ; 
W. H. Dennis, sub-assist
ant. 

9 Hydrography - ---- Lieut. Comg. Jas. H. Moore, 
U. S. N., assistant. 

I 
10 Hydrography • ---- Lieut. Comg. W. G. Temple, 

U. S. N., ru.sistaut. 

11 Hydrography -----'Lieut. Comg. A.lex. Murray, 
U. S. N., assistant. 

12 Hydrography • _ _ _ _ Lieut. Comg. W. G. Temple, 
U. S. N., assistant. 

Plane-table survey of the western shore 
of Massachusetts bay, completed from 
the lower confines of Scituate south
ward to the limit of finistied work 
above Plymouth harbor, and.including 
the shores of North river and its tribu
taries. (See also Section V.) 

Soundings completed in the Sheepsoot 
river from it.~ entrauce to \Viscasset, 
Me. Hydrography of Kennebec river 
extended above Bath, Me., to include 
Merrymeeting bay. Tides observed in 
both. (Seo also Sections II and Y. 

Hydrogmpby of the space surrounding 
Half-way Rock, completing that of 
the entrance to Casco bay, Me. (See 
also Sections II and VI.) 

In-shore soundings extended from Cape 
Porpoise, Kennebunkport. Me., abre.ast 
of Portsmouth harbor, N. H., and 
southeastward to the Isles of Shoals. 
Dangers developed within th08C limits. 
Re-examination of Lynn harbor, Mass. 
Off-shore line of soundings carried north 
of the latitude of Monomoy light and 
others run to the northward and east
ward of Cape Ann, Mass. (See also 
Sectionsll and IV.) 

Examination of the positions and desig
nation of the buoys in Salem harbor, 
Mass , and bydrography verified in 
several localities of Boston harbor. (Sea 
also B6ction8 Il and VI.) 

Tidal observations_ -- --- -- _ ••••• --· ------. •• • Series continued at the Charlestown navy 
yard, Mass., with the ilelf-registering 
tide-gaug.i. 

Inspection •••••••• A.. D. Bache, SuEHJrintendent. 

From Point Judith No. I 
to Cape Henlopen, 

Astronomical, tele
graphic, and 
magnetic obser
vations. 

Dr. B. A. Gould, jr., assist
ant; G. W. Dea.n, assist
ant; Edward Goodfellow, 
sub-assistant; A. T. Mos
man, aid. 

For exchange of star signals to determine 
the di1l'erence of longitude between 
New York city and Albany; determi
nation of the magnetic element<> at 
Albany, a.nd latitude observations at 
Rutherford Observatory, New York 
city. (See also Sections I and VIII.) 

includ"g the coast 
of Connecticut, 
New York, and 
New Jersey, and 
shore of Pennsyl-
vania and Dela-
ware. 

2 Tria.ngula.tion and 
topography. 

Edmund Blunt, BB&istant ; 
I.Jeut. A. H. Seward, U.S. 
A., assistant ; Lieut. W. 
R. Terrill, U.S. A., assist
ant; C. Fendall, sab-as 
sistant. 

3 Topography -- _ --- H. L. Whiting, a.ssiRtant; C. 
Rockwell, aid. 

Triangulation of Hudson river carried 
from Tunnel Point, northward, to the 
city of Hudson ; poinUi determined for 
the sounding of Rondout and Esopus 
creeks, and plane-table surveys made 
of their shores. 

Deta!Js of topography of the north shore 
of Long Island tilled in, from Little 
Neck bay, westward, to Hnnter'e 
Point. (See also Section V.) 



 

THE UNITED STA.TES COAST SURVEY. 123 

APPENDIX No. 1-Continued. 

·-------------------,-----------------------

Limits of sections. Parties. Operatiens. Persons conducting opern .. 
tiO!l!l. Localities of operations. 

SmcTION II
(Continued.) 

SJ:C'l'lON Ill, 

No. 

l<'rom Cape Hen- No. 
!open to Ce.p" 
Henry, including 
the coast of pa.rt 
of Delaware, and 
the coast of Mary-
land and Virginia. 

4 

5 . 

6 

7 

•ropograpby •••••• l<~. W. Dorr, sub-assistant ••• ! 

Hydrography ••. - . ' 
I 

Hydrography ••. _. 

\ 
I 

I 

Lieutenant Commanding\\'. 
G. Temple, l;, s. N., assist
ant. 

Lieutenant Commanding J a.s. \ 
H. Moore, U. S, N .. ""'ist- ' 
ant, (part of season ;·1 
Lieutenant Commanding 
Alex. Murray, 13. S. N., 
assistant. 

. B. Vose and W. li. Gard· 
ncr, aids. 

Tidal currents .•••• 

1

1 H. Mikhell, aRRist."Lnt; G. 

Tidal observations J ... _ .. ___ . _ .. -__ .... ---. -. 

1 Secondary triaIJgu
lation. 

Lieutenant J. P. Hoy, U. S 
A._, assista.ut. 

2 Secondary triangu
lation. 

John Farley, assistant; S. 
A. Wainwright, 8U!J-a8-

sistant. 

3 Topography •••••• Charles Ferguson, sn!J-as
sistant. 

4 Topogre:phy •••• _. J olua Seib, assistant •••• 

Topography - - • - - • I. Hull Ade.ms, assistant ; 
S. .A. Wainwright. sub. 
assistant, (part of sea.son;) 
G. U. Mayo, 11-id. 

6 Hydrography _ •••• Commander W. T. Muse, U. 
S. N., assistant. 

Plane-table details of the shores of New
ark bay and of the western shore of 
Arthur KHL from Newark, southward, 
to Perth Amboy, N. J. (See also Sec
tion VI.) 

Determination of the positio11 of the 
Luc1dington rockF;~ near New Haven 
light-house, Conn. (See also Sections 
I and VI.) 

Hydrography of Hudson ri.-er extended 
abpve Fishkill, and sournli11gR made at 
th"' entrances of Hondont and I<:oopus 
creel;;s. (S~e also Sections I, IV, and 
Y.) 

O!J~ervations on the currents of East 
river, uear Throg's neck. and 011 those 
of New York harbor, the lower b,.y, 
and beyond the bar. Lines of levels 
for tidal rednctions run on the b;a;k of 
Hudson river. 

Series continued with self-registering 
'tide-gauge at Governor's ieland, (New 
York harbor,) aml with thr; box-gauge 
at Brooklyn, L. I. Partial series ob
served at Sandy Hook, N. J. 

Extension of work from Leonard's creek, 
upward•, beyond Benedict, to the 
Yicinity ·of Nottingham, completing 
the triangulation of Patuxent river, 
Md. 

Triangulation of the lower part of l'o
tomac river, Va., connected with the 
pnmary work o;m Chesapeake bay, and 
exten<Jed upw&rd to Piney Point. 

Plane-table snrvey of Chincoteague is
land oompleted, with details of the 
coast in the vicinity of the boundary 
line between Ma:ryland and Virgini&. 
(See also Section V.) 

Topognqihy from Bigler's mill to the 
junction of th& Pamunkey and Jl.iatta.
poni, completing the survey of York 
river, Va.. Plane-table work ext-ended 
on tbe shores of Mobja1:k ba.y, up
wards, to include East river, Va. (See 
a.lw Section V.} 

Survey of the city of Richmond, Va., to 
complete the map of James river. 
(See also Section. I.) 

Hydrography complettld in Fishing bay, 
Nanncoke river, Monie bay, and Mano
kin tiver, and connected with that of 
Ta.ngier sound, Md. (See also Sc<;tion 
IV.) 
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SECTION lll
(Continucd.) 

SECTION IV. 

-------- Tidal observations_ ···---------···········--- Observations continued with the self 
registering tide-gauge at Old Point 
Comfort, and a series commenced at 
the Wa;;hington navy yard, D. C. 

From Cape Henry to No. 1 
Cape !fear, inclu-

Secondary triangu
lation and topo
graphy. 

J. J. S. Hassler, assistant, 
(part of season;) F. R. 
Hassler, aid. 

For connecting the coast triangubtion 
below Cape Henry with the ma.in 
work on Chesapeake bay. PlanP table 
survey of the tract adjacent t< Back 
bay in· the vicinity of the bt undary 
between Virginia and North Carolina 

ding part of the 
coast of Virginia 
and the coast of 
North Carolina. 

2 

3 

4 

5 

SllCI'ION v. 

Triangulation _____ A. S. Wadsworth, 11oSSistant __ 

Topography -- •••• John Meehan, sub assistant. 

Hydrography _ ·- -- Commander W. T. Muse, U. 
S. N., assistant. 

Hydrography - •• - • Lieutenant Commanding C. 
R. P. Rodgers, U. S. N., 
assistant, (part of season ; ) 
Lieutenant Commanding 
Alexander Murray, U. S. 
N ., (pa.rt of season.) 

FromCapcFeartoSt. No. 1 
Mary1 s rive1·, in-

Secm'ldary triangu
lation and topo
graphy. 

C. P. Bolles, ILl!Bistant; 0. 
Hinrichs, aid. 

clud:ing the coast 
of South Carolina 
and Georgia. 

2 Primary and sec
ondary triangu
lation. 

C. O. Boutelle, aseistant ; H. 
B. Du Val, aid; W. S. 
Edwards, aid. 

Selection Rnd marking of sites for bases 
near Cape Lookout, south of the 
entrance tn Bogue sound, in the vicinity 
of New River inlet, near New Topsail 
inlet, at Masonboro' inlet, and near 
Cape Fear, to verify the cout triangu
lation of North Carolina. (See also 
Section I.) 

Plane-table survey from Stump inle 
southward to New inlet, completing 
the topography of the ooost of North 
Carolina between Cape Lookout and 
Cape Fear. (See also Section VI.) 

Hydrography of Pamplico sound abreast 
of Cape Hatteras extending northward 
beyond Gull island, and westward to 
the limits of previous work near Ocra· 
coke inlet; soundings in Pamplico be 
low Ocracoke entra.nce continued to 
the meridian of Harbor island. (See 
also Section Ill.) 

In-shore hydrography continued westward 
along the coast of North Carolina from 
Beaufort entrance to a. point below 
Bogue inlet. Off-shore soundings run 
in the l!&J'.lle locality and tides observed 
(Boo also Sections I and II.) 

Topographiea.l resurvey of the shoree o 
the Cape Fear entrances for commis 
llioners. Triangulation and topography 
of the ooast completed between Lock 
wood's Folly and Shallotte inlet, North 
Carolina ; and plane-table work ex 
tended westward to Tubbs' inlet. 

Connection of the bMe on South island, 
Winyah ba.y, South Carolina, with 
Edisto bMe, completed by secondary 
triangulation on the C088t of South 
Carolina, from Winyah entrance south 
ward and westward to Cape Roman 
light. Prima.ry stations eatablished on 
Hutchinson's island and Hunting island 
for extending the work southward 
Conne:r:ion made between the Edisto 
and Sa.vsnnah river bases through 
secondary work a.t th<! head of C&!i 
bogue sound and t.ertiary trianglll&tlon 
of Beau.fort river, South CaroliB&. {See 
also Section I. 



 

TIIE UNITED STATES CO.A.ST SURVEY. 125 

APPENDIX No. I-Continued. 

Limits of sections. I Parties. I Opera.tions. Persons conducting opera
tiom;. Localities of operations. 

SEOTION V
(Continued.) 

No. 
3 ll_Se_co_n_d-ar-,-. a_n_d_i_e-r-

tiary triangula
tion. 

Lieut. A. W. Evan~, U. S. 
A., aAsistant; F. P. \Veli
ber, aid ; G. U. :\Jayo, aid, 
(part of SCIU'On.) 

4 

7 

8 

9 

IO 

Topogwpby ••• _ •. - H. L. Whiting, a.~sistant; C. 
Rockwell, aid, (pitrt of 
season) 

Topography .• __ •• -I C. 0. Boutelle, as,istant; 
·\ W. S. Edwardo, ail!. 
I 

Topography __ ----, John Seib, assisianl; C. 

I Rockwell, aid, (pitrt of 
season.) 

I 

Topography. ______ I A. M. Harrison, assist.aut; 
Charle~ Fc1·g-11son, euh·>IB· 
sistant, ,V. IJ:. Denni~, 

aid. 

Topography ••••••• A. W.Longfollow,assistant; 
Clarence Fenda!I, aid. 

Hydrography ----- Lieutenant Cornman.Jing T. 
B. Huger, U. S. N., assist
ant. 

Hydrography _ ••• _ Lieutenant Commanding 
,James H. Moore, U.S. N ., 
assistant. 

Triangulation completed on Ossahaw and 
St. Catharine's sounds, Goorf!;ia, incl ml· 
ing Great and Little Ogeechee rivn' 
anrl other tributaries, connecting the 
work from Savannah river with the 
preliminary bflse on Sapelo island. 
(See also Section I.) 

Complete resurvey of the shores of Win. 
yah ba.y, South Carolina, upwards from 
its entrance, including the adjacent 
outer coast, part of South island, the 
Mafbh island" in the bay, and the 
shores of Georgetown harbor to the 
junction of the Pedee and \Vacca.maw 
rh·er", Rabbit and Han' islandK, and 
the city of Georgetown. (See also 
Section II.) 

Resurvey of the shores of Charleston 
ha,rhor, Routh C_,arolina., indnd.ing t.he 
city of Charle"ton, opposite shores of 
Ashley and Cooper riYers, Snllivan's 
island, Shute's Folly, Drum island, 
and the soutbern shore of the har\>or 
extending eastward to Morris' island. 
(See also Section I ) 

Outer shore and interior of Morris' island 
and Follv island resurvcved southward 
from Ch;.,rlPston harbor, South Caro
lina. Topography continued on the 
northern side of St. Helena ~ound, 
embracing the greater part of Hutch
inson·s island and the adjacent shorns 
of A•hepoo river. (See al.so Section 
III.J 

Topop:raphy of Ossabaw sound, Ga., com
pleted, includinl': the shores of the 
Ogeeebee and Vernon rivel'l<, with 
numerons trilmtaries and dependencies; 
the shores of the "inland passage;" 
adj~nt parts of Great a.nd Little 
Wassaw, 8kiddaway, Ossabaw, and 
other islands, snd Raccoon key. (Sec 
also Section I ) 

Completion of the plane table survey of 
Sapelo sound aud river to E'utherland's 
bluff. Survey of Rrunswick city, Ga.., 
and the enviroos, with details of the 
vicinity of 'l'urtle river, and the to
pography of ihe interior of Jekyl 
island. (See also Section I.) 

Resurvey of the entrances and bars of 
Cape Fear river, for comm.issione1'1!. 
Re-examination of Maffitt' s cha.nnel, 
Charleston harbor ; and off-shore hy
drogmphy between Cape Roman, S. C. 
and Fernandina, Fla. ' 

Hydrograpby completed in Sapelo sound 
and river, extending from inside the 
bar upwards to Sutherland's bluff. (SeE' 
also Seetions I and IL} 
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-----------1- ·-- ·---------1 --------~---1---------------
~~~~u!ct.) 1- _______ ' Tidal obscrvationsl ___ - ---· - - -- - --- - _ --- ___ _ 

SECTIOS VJ. 

From St Mary's riv
er to St. Joseph's 
bay, including the 
eastern and part 
of the western 
coruo;t of Florida 
peninsula, with 
the Florida reefs 
and keys. 

i Iuspcction _ ------1 A. D. Bache, Superintendent. ! 
I . r 

I N 'T. 1 t" I • o. nangu a 1on-----1 Captain J. H. Simpson, U. 8. 
Topographical Engineers, 
aesii;tant, (part of season;) 
Capt:lin M. L. Smith, U.S. 
Topographical Engineers, 
aesistant ; J. A. Sulli
van, sub-assistant; F. W. 
Alexar,der, aid, (part of 
seruo;on ;) R. M. Stiles, aid. 

2 

3 

4 

5 

6 

7 

8 

I 

Triangulation _____ Benjamin Huger, jr., snb-
assistant; Rufus King,jr., 
aid. 

Triangulation_____ Lieutenant A. B. Seward, 
U. S. Army, assistant; C. 
B. Baker, aid. 

Triangulation _ _ _ _ _ Lieutenant J. C. Clark, U S. 
A., ri.s8i"tant; C. \V. Du
val, aid. 

Topography·--·-· John Meehan, sub-asssistanL 

I 

Topography __ ---- F. W. Dorr, sub-assistant; 
James Gilliss, aid. 

Topography __ -··- C. T. lardella, sutJ,.assistant; 
J. S, Bradford, ti.id. 

Topography •• -··- F. W. Dorr, sub-assistant; 
James Gilli88, aid. 

I 

Series of observations oontinued with the 
>;elf-regi,;tering tide-gauge near the 
custom-house at Charleston, 8. C. 

Triangulation for the air-line measure
ment between Fernandina and Cedar 
keys, Fla., continued from Dunn's 
creek •outhward and westward to 
Padgett's Stl\tion, and opening of 
lines of sight beyond to Trail ridg0. 

From St. John's river entrance, south
ward along the Alll<tern Goast of Florida 
peninsula, to Diego plaini;. (See also 
t:lection I.) 

Triangulation carried from the Cape &'\
ble base, Florida peninl!u]a, south.ward 
and eastward, and connected at Lig· 
num Vitre key with general work on 
the main line of the Florida reef. (See 
also Section II.) 

Preliminary base measured on Sanihel 
island, coast of Florida, and. triangula· 
tion carried northward over San Car
los bay as far as Boca Grande and Cap
ti va l'a.i;s, including the entrance to 
Charlotte harbor. 

Plane table survey of the co&&t of Florida, 
extending from ·st. John's river south
ward to Diego Plains, and Including 
the shores of Pablo creek. {See also 
Sectilln IV.) 

Inside shore of Lorig Island Florida reef, 
opposite to Key Largo, tmced to Taver
nier creek ; survey of the southern part 
of Long key, the Conch keys, J)uck 
key, the Channel keys, Grassy key, the 
Crawl key~, a.nd a part of Fat Deer 
key, and fast Jwid thereon marked in 
quarter sections for the General Land 
Office. (See ~ Section II.) 

Topography of Plantation or Windly's 
key, "\'ermont &tld Shell keys, Upper 
and Lower Matecnm be, tb.e greater 
part of Long key, and small patches 
inside of the general range, with quar
ter section markings for the General 
Land Office. (See also Section VII.) 

Shore-liiJ.e of the southern entra.nce to 
Che.riotte he.rbor, Fla., including the 
eastern side- of B&n Carlos bay from 
Jrlantanze.g P&88 northward t.o Sword 
Point, the en t.r&nce of Ca.!Ofll!&hatchee 
river, the easteni half of Sanibel island, 
and the southern part of Pine iBland. 
(See alao Section n.) 
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SECTIONVI
(Con tinned.) 

GULF STREAM--- -

SECTION VIL 

From St. Joseph's 
bay to Mobile bay, 
including pa.rt of 
western coast of 
Floridh and the 
coast of Alabama. 

----'----------·--·~-----------·-------------------
No. 9 

10 

No. 1 

2 

Hydrogra.phy ---- Lieut, wmg. W.G.Temple, 
lT. S. N., a.ssh~tanL 

Tidal observations -[ G. Wi.irdcmrmn . _. ___ •• __ • 

Inspection •••• ___ A· D. Bache. Superintendent. 

Deep-sett sounding" Commander RF. Sand,,, r. 

I 
Triangulation ___ • -; 

I 
I 

! 

'l.'rlan"1!fation •• _. J 
- I 

i 

j 
Astronomical ob- I 

servations, tri- 1 
augulation, and j 
topography. 

S N., assistant ; Lieut. 
Corug. V.'. G. Temple, L'. 
S. N., assistant. 

G. H. Bagwell, snh-a.ssist.">nt; 
M. 0. Hering. ail.I. 

S. C. McCorkle, suh-nsF-if:;t
ant; A. '\V. 'llwmpson, 
aid. 

F. Ir. G erdc.. assis ta.nt ; .J. 
G. Oltmanns. ~uh~.HR8i1't~ 

ant ; C. H. Boyd, aid. 

I 4 Topography •• _ •• - N. S. Finney, sub-assistant: 
J. L. Tilghman, aid. 

5 Topography -- __ _ 

6 'fopography • ___ • • 1 

I 

C. T. Iardella, sub-IIBSistant; 
J. S. Brndford, aid. 

George D. WU.e, asi;istant; 
F. F. Nes.aid. 

SoundingR on the Florida reef extended 
frorn Bahia Honda northward 1>nd ea»t· 
ward to Key Vacas. \See also Section 
I and Gulf Stream.) 

Series continued with self.registering 
ga.ug-es at Fort Cliuch, Cape Florida, 
Indian key, Key West, and Tortug-as. 
Florida reefs, and observations com
menced at Clrnrlotte harbor and Eg
mout key, (Tamp<L.) 

Sections from Key Yi est and the Tortngas 
to Havana, with determinations of the 
tempern.turc at various depths. Obser
vations on the counter current in the 
stream south of Cape Hi>tteras. (See 
also Sections I a.ud VHI.) 

'ITi,.ngulation of tho wc>.tern coast of 
Flo1-ida JW.uinsul« continued from 
Crystal river southward to llomosn.ssa 
Point. 

Extension of work from Southwest cape, 
Fla., over Alligator harbor and Dog 
island. and westward to its previous 
limits near Apalachicola, completing 
the triangulation uf St. George's sound. 
Reconnaissance made for continuing 
the work ea.stward to St. Mark's. 

Triangulation of the Lagoon westward 
from the entrance to Pensacol& habor, 
and of Escambia bay from its entra,noo 
northward to Live Oak Point. Obser
vation~ for latitude, azimuth, and ths 
magnetic elements at Pensacola, and 
plane-table survey within th .. limits of 
the triangulation. (See u.lso Section 
VIll.) 

Topography of the western coast of 
the l!~lorida peninsula continued from 
Crystal river entrance southward, and 
including the shores of Crystal and 
Salt Water bays, with the adjacent 
shell and coral reefs. 

Shore-line and part of the interior of St. 
James' island, St. Goorge's sound, Fla., 
from Ocklokonee Point and Southwest 
cape westward to complete work near 
Crooked river, and iucluding the shores 
of Alligator harbor. (See also Section 
VI.) 

To:pogni.pby completed on the ma.in shore 
of St. George's sound, Florida; fre>m 
Apalachicola river eastward lievond 
Crooked riYflL and westward to IDdian 
Pas•, including p1aue-ta.ble surveys of 
DP!(' islMd and St. Vincent island. 
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811C'l'IO!< VII
(Continued.) 

SECTION VIII. 

No. 7 Hydrography ·---· J..ieutenant Commanding J. 
K. Duer, U.S. N., assist
ant. 

Preliminary investigation 0f the ca.pa.city 
of a new channel leading into St. 
George's sound, Fla., past the east end 
of Dog isla.nd. Hydrography of the 
east and west p11.88es into the sound, 
including their approaches and bars, 
and the development of adjacent 
shoals. (See also Section IX.) 

'l'idal obsel'Vations. -------·-----·-- ··-------· Series of obseTVationa commenced with 
self-registering tide-gauges at Cedar 
keys and Pensacola. 

From Mobil" bay to No. 1 
Vermilion bay, in-

Astronomical, tele
graphi..,, and 
magnetic obser
vations. 

G. W. Dean, assistant; Ed
ward Goodfellow, sub-as
sistant ; J. Kincheloe, aid; 
A. T. Mosman, aid. 

For telegraphic difference of longitude 
between Mobile and New Orleans. Ob
setvations for latitude and for the mn.g
netic elements at New Orleans. (See 
also Sections I and II.) 

cluding the coast 
of Alabama and 
Mississippi and 
part of the coast 
of Louisiana. 

2 Primary triangula
tion. 

3 : Astronomical ob
servations and 
triangulation. 

4 R . I econna1ssunce. __ •

1 

J.E. Ililgard, a.s...Jstant; Ste
phen Harris, sub-assist
ant; R. E. Halter, aid; 
Remy W. Bache, aid. 

F. H. Gerdes, assistant; J. 
G. Oltmanns, sub-assist
ant; C.H. Boyd, aid; R. 
E. Halter, aid, (part of sea
son.) 

F. H. Gerdes, !l8Sistnnt ; J. 
G. Oltmanns, li!Ub-aseist
ant. 

5 Topography _______ W. S. Gilbert, sub-assistant; 
R. E. Evans, aid. 

6 Hydrogra.phy _ _ _ _ _ Commander B. F. Sa.nds, 
U. S, N., a.ssiEtflnt. 

Primary triangulation of MisslBi!lJlpi 
sound carried westward to the meridi
an of New Orlea.ns and oonnected with 
stations in that city. (See also Sec
tion I.) 

Measurement of a. preliminary base and 
triangulation of the Mlssissippi delta. 
from the mouths of the passes upwards 
to their junction. Observations for 
latitude and a.zirouth, and for local 
time in connection with exchangff; of 
telegraph signals between the astro
nomical station and New Orleans. 
(Sea also Section VII.) 

Reccnnaissance for extending the trl
angnlation going westward from 
Atchafalaya, over Cote Blanche bay 
(west) e.nd Marsh island. (See also 
Section VII.) 

Survey of the neck of land between 
Lake Borgne and Lake Pontchartrain, 
bounded by West Pea.rl ri\Ter on the 
northeast and by Chef Menteur on the 
southwest, including the Rigolets, the 
shore-line of Lake St. Ce.tharine and its 
numerous connections with the Jakes. 
(See also Section I.) 

Hydrog:raphic reconnaissaDce of Lake 
Borgne, in the vicinity of Bayou Du
pre. Soundings oompleted at the en
trance and in Atcbafa.laya bay, I&., east 
of the meridian of Point au Chevreull. 
Line of soundings, run from the Atcha.
fulayo. entmnoo eastward to the Missis
sippi delta, and from thence to the 
Tortngas bank, with observations for 
deep-sea tern peratures. (See alllO Gulf 
Stream.) 



 

Limit" of sections. Parties. 

SEGTlON IX.. 

J<'rom Vermilion hay No. 
to the o;uuthwest.-
ern hountla.ry, in
cluditJgpart of tlw 
coast of Louisiana. 
and the coast of 
Texas. 

SEC7ION x. 

2 

3 

Western coast of 
the United Htates, 
from the sou th ern 
l1oundarv to the 
42d parallel, in
cluding the const 
of Ca.lifornia. 

No. 1 

2 

3 

4 

5 

6 

7 
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Operations. 

Reconnaifsance for 
triangulation. 

'1 

I 

I Topography - - - -- -1 
I 

I 
I 
i Hydrography - - - -~ \ 

Primarv and sec
oml:.{ry t: iangu · 
latiou. 

Primary and sec· 
ondary triangu
lation. 

Tria.n~lation and 
topography. 

Topography ____ _ 

Topograplly ____ _ 

Hydrography , 

- -1 

Tidal observations. I 
17 e 

Person;:,, conducting opera
tions. 

S. A. Gilbert, assistant ; 
Charles Hosmer. aitl. 

1tl. Sea.ton, t-Jub-asoistnnt : T. 
C. Howie, U'iJ. 

Lieutenant Commamlinp: .J. 
K. Du<.;r, U. 8. ::\., as8ist
a.nt. 

\Y. E. Greenwe11. es,;1;.tnnt : 
P. C. F. \Yest. ,.;J, (part of 
season.) 

G. A. Fairfield. "'°i'fant. 
(l>art of seaS<lll;' c n. El
lis, aitl, (pmt ,,f season.) 

Aug. F. Rod~ers, ,;11\J-assist
ant, (part. of se<ii;on ;) 
Ditvid Kerr, aid. 

Vl. M . . Jolini:;.011 1 suh-ai::;bh.;t
itnt; C. 1\1. Baehe, aid. 

A. F R.11dg"'"· 'ub-assi8tant, 
(part of seitsou ;) David 
Kerr. uid. 

Lientenant. Command1ng 
Ekh'd M. Cuyler,l'. S. :K 
assi!lt1mt. 

Li~ut G. H. l'~lliot. United 
Statt:s eogineen!. , 

Localities of operations. 

'.\linute reconnai"8ftnce of the coast of 
Texas from :\latagorda en trance to 
Ararnsa:s pa.sh, includiug the sl•ores of 
Espiritu Santo, San Antonio, and Aran
~as bctvrl. Stations selected for the tri
angul3.tion, and prclimjnary plane
tal1lc survey£, sotmding,;. and tidal oh
'ervatiuns mad" to facilitate future 
progress 

Plane-table sun·cy <•f the Bhorcs of La
yuca hay con1pleted, l11clut.1iutT th1~ 
entrances of it~ tributaries and the 
town of Lavaca. 

IIydro<;ntphit· reconnai~hancc._~ of tlH:· ap
proa(_· he:-1. lia..r. and channel of the 
Bra.io\"' Tiver to Vt.'.1asco. Te-x ~erie~ 
of fmundin!!"I" lwtween the M.iss:i~sippi 
delta and G<tJ\~eston. (:See alsu :Section 
YII.) 

Primarv work on thl' co:t•t of Santa Bar
barn · channel, C<tl.. cumplet.ed ;wst
'Ya.rd to San Buena n~utunt. 1u1d !-'ec
ondary triangulation inadL• for the 
surY<'Y of tile folantl of Sau 1liguel. 

Observations nearlr eompletcd at the 
prin1nry station on 'Tonia.le~ bay~ Cal. 
Tr:irrn.e:ulat.iou of Petalunui. CTcel~ com
I)Jeted, including its eutra.u~e into San 
Paulo Gay, Cal., and the town of Peta
luma. 

Trian~ule.ti.on m:.de on Napa er~eli:", from 
San P:tblo bay, Cal., to the to"·" of 
:l'apa. and the plane-ial11e ;;nrYey com
pleted. 

Plane-ta.Lie RllTY('y e:x.tt·nded Nt . .:tward, 
around 1 and iHclnding J'oiut Duma .. 
Ca.I., an<l to11og-rapl1J co1Hn1enced uu 
8nnta C~ntz ii:.land. (S-tu,ta Ba.rbara 
channel.) 

Detailed resnney of Sau Frnrn i.;co dt.y 
n.ud its environ~ cnmp kt ed. 

Off-~hon~ FiOUndinga.; co1nnH.:t1ced at tLH: 
approache" of the Gold~n gah;. Sup
plementary hycirngraphy ~xecuted 
alollg the front of t-itiu Francitlco city, 
and 1tdditfomtl soundings rnmlc in the 
wutht!agtern p•nt of t'aa Francisco 
lm.y. Tides vbiserveU at thn~t.~ stations. 

Ol18cr,~a.tiou:-; cont.i:n11ell with self-rcgin
tering- tide 1nrnge" at San Di,•p;o, Cal., 
and at Fort Point, near San Frandsen. 
(See also Section XI.) 
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Limits of sections. Parties. 

SECTION XI. 

Western coast of the 
United States, 
from the 42d par
allel t-0 the north
ern boundary, in
cluding the coast 
of Oregon and 
Washington Ter
ritories. 

No. 

2 

3 
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APPENDIX No. I-Continued. 

Operations. 

Triangulation and 
t()pography. 

Persons conducting opera
tions. 

James S. Lawson, sub-assist
ant; P. C. F. West. sub
assistant, (part of season.) 

Hydrography ____ . Commarnler James Alden, 

Tidal observations-, 

I 

U. S. N., assistant. 

Lieut G. H. Elliot, United 
States engineers. 

Localities of operations. 

Reconnaissance, erection of signals, anc! 
tritmgulation in the lower part of th•: 
Gulf of Georgia, W. T. Plane-table 
surveys of the islands lying at the 
northern entrances of Rooai·io strait 
and Canal de Haro, forming the south
ern boundary of the Gulf of Georgia. 

Sounilings executed in the southeastern 
part of the Gulf of Geor,,;ia, 'i\~. T., 
and general duty for the Dep1utm~nt 
of State, connected with the opera
tions of the commissi()aer on the north
western boundary of the United States. 

Series continued with the self-registering 
gauge ut A,;toria, Oregon. (See al.so 
Section X.) 
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APPENDIX No. ;e, 
LZ:8t of Army qf!icers ou Ooa8t Survey cluty Jiarch 1, 1858. 

Officers. 

'IY. R. Palmer__ --- - . --- -- ---- --- -1 
Martin L. SmitlL - - - - - - - - - - - - • - - - -i 
Joseph C. Clark. jr ---------------'. 

Ambrose P. Hill-·--·-·----------: 

John U. Tidball----·---··------·-
Augtrntus H S"witnl . ____________ .; 

r:dwanl D. Hunt--------------··· 
Rufo" ffaxton -------------------

James P. Iloy •.• ---···----------

Thomas \Vil son -- • - - • -- - • - -- - --- . 

William MyerB------------------

I:ank. 

Captain topographicnl engineers • ___ . ______ ••••• __________ • 

Captain topogmpl1ical engineers ____ . _ ---· ___ •• ____ ---- _. __ , 

First lieutenant 4th :ntillery _ ••••• _______ .•.•• _ ·-· _ •.• ___ .: 

First lieutenant 1st 1trtillery ___________________________ . __ . 

First lieutenant 2d artillery----- ••• ____ ••••• __ •••• ___ •• __ _ 

first lieutenant 5tb infantry _________ •••• _ •• __ .----- ____ -- , 

First lieutenant engineero. ____ •. _______ ••• _________ ••• ___ _ 

Firi<t lieutenant 4th artillery--·-----------·-····--·-···---~ 

First lieutermnt 2d infantry--------------------------- ___ _ 

First lieutenant 5th infantn· ---------------------··------·: 
First lim1tcnant 9th infantry. ________ ·- ______________ . _____ , 

APPENDIX No. 3. 

Date of attachment. 

November 17, 1857 

December 9, rn:;u 
January 7, 1854 

November 23, 18:i5 

September 6, 1854 

December l l. 1851 

JI.far 5t 1851 

lieceruber 25, 1):;55 

October 7, 1853 

l\fay 26, 18&7 

September rn. 1857 

List q( Army qffecrrs on Coast S111Tl'!f d11ty Sc1itembcr 1, 1858. 

Ofilcers. 

T. ,J. Cram ----------------------1 
·w. lL Palmer ••• -----------------, 
Martin L. Smith. ____ • ________ • __ •

1 
Ambro;;c P. IIill ___ ••. ___ • ---· ___ _ 

Johu r:. Tidball ••••••••.••••••••• J 

Au;rnstus TI. Seward _____________ -i 
Edward B. lhmt ----·----·-···--·' 
Rufus Saxton I 
James l'. Hoy -- - --· ----- --- -- --- ·1 
Willimn R ~~;r~I~~ ~ ~: ~~: ~:: ~: ~:-:1 
Thomas \Vilson _________________ -/ 

William MyeTs. ___ . _. ___ ••• _ -·---1 

!lank. Date of attachment. 

Captain topographical engineers_----. ____ - ---- - ---- -- •• - - -- .March 26, 1858 

Captain topographical engineers.--------- ·-----------·-···-i ~ovembcr 17. lt\57 

I December 9, 1856 Captain tnpographkal engineers ••• -·. - - -- - - - . - . - -- - - - - • • - - • 

First lieutenant 1st artillery. - - •••. - -- --- - - -- -- - ----- ·-- - --1 
]first lieutenant 2d artillen·-------------------------------1 
First !icntenant 5th infantry-------·--------···--···--··-

First Jicutcmant engiuet'r~. -- --- ---- -- . -- . -- -- . --- -- ·-. - --1 
l·:~rst l'.m1temrnt 4t.I~ "rtillery ------------------------ ----

:First lieutenant 2d infantry. ----. --- -- - -- - ---- - - -- - - - - - - __ 

1 

~-irst lieutenant 4th artillery. -- ••.••••••• _ ··-- ___ •••.••. __ 

First lieutC>nant. fltli infantry - - •••••• -- - • - - •••••• -- •••.••• -, 

First lhmtenaut 9th infau.try - -- . - --- . -- -- ... -- _ --- _. - .. __ 

Noveml-ier 23, is;,5 

Septemuer G, 1854 

:!Jecernher 11. 18 :;1 

1L.iy 5 lf~:>l 

Decen1her 25, J85D 

Octob1°r '· 185:l 

Mal'ch 17' l:l58 

11ay 2G, 1857 

~"-~l )tetu \ 1e1· 10, 185i 

·---------
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APPENDIX No. 4. 
Lil3t of Navy qffecers on Coast Survey duty March 1, 1858. 

---- Ves~~---l __ L_o_ca_J-it_::y_· _o_f_s_B_n_-i_c_e_. -1----0ffi_-_c_e_rs_. __ _ 

Office-work, Section L_i 
Oftice-work, Section TV. 

F. A. Roe----------

Ronk. I DaW nf •tt.ohm®t. 

Lieutenant------- ______ 
1 

February-, 21, 1856 

Oftire-work, Section V 

Office-work_-·- --- __ _ 

Steamer Bibb ____ • __ - - - Section IV_ - - - - - - - - - -

Schooner Crawford. _____ , Section V. ---- - • -- - -- • 

Schooner 'Yave ________ J Section Y-------------

W. T. Muse ________ _ 

TI. D. Minor -- • _ ----

Commander --------·---i February 27, 1857 

LioufonanL •••.•• ------ January 15, 1858 

J. N . .l\faffitt_ _______ ------do. ______ --------1 
James Alden ________ Commander.------------; 

C. R. P. Rodgers_____ Lieutenant commanding __ ! 

K. n. Breese-------- Lieutenant------- ______ i 
Henry ;vilson •• ___ •• -- ____ do _____ • -- • _. --- • -I 
A. E. K. Benham __________ do ________________ , 

De Grasse Livingston. ______ do--·--·--·---·--· 

H. 0. Mayo---------1 Passed assistant surgeon __ 

Thomas B. Huger___ Lieutenant commanding_ . 
James H. Moore _____ 

1 

______ do _______________ _ 

George H. Bfor_ _ __ __ Lieutenant ____________ _ 
B. E. Hand _____ --- ______ do _______________ _ 

May 

May 

July 

July 

December 

February 

July 

December 

Octobtlr 

January 

February 

December 

9, 1843 

18, 1849 

7,1855 

10, 1855 

8,1856 

12,1857 

8, 1856 

10, 185& 

12, 1857 

22 .• 1857 

10,1857 

1,1857 

Steamer Corwin-------- Section YL-----------: W. G. Temple _______ Lieutenant commanding .• June 5,1855 

I 
I 

Steamer Vixen--------- Sections VII and IX ••• I 

SIMm" W.Jk«-- - ---- - S.dinn V11I ----------

1 
Steamer Active _________ Sections X and XL •••. ' 

J. H. Rochelle------ J,ieuten,.nL. ___ ·-------
W. M. Gamblc ______ 

1 

___ ... do .. ______________ 

1 W. McGunnegle. -- _ - ,-- _. - .do_ -- - - - •••• -- -- - -i 

John K. Duer _______ ! Lieutenant commanding __ / 

John P. K. Mygatt ___ Lieutenant-----·-------

B. F. s,.nrls_ --- _ __ _ _ Commander ___ --- ----- _ 

John Irwin _________ Lieutenant _____ --------

W. T. Hord _________ Assistant surgeon _______ _ 

R. M. Cuyler. ___ •• _ -I Lieutenant commanding._ 

July 11, 185.'\ 

September 18, 185~ 

December 8,1857 

August 1,1855 

February 25, 1857 

May H, 1850 

October 15, 1856 

NoTcmber 3,185i 

June 20, 1845 
S. s. Bassett ________ Lieutenant _______ -----· March 17, 1849 

P. C. Johnson _______ ------dO---------·----·- July 20, 1854 

James Suddards __ • _ _ Pru;sed assistant surgeon._ July 1,1857 
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APPENDIX No. 5. 
Li.st qf Navy officers on Coast Survey d·uty Septerrwer 1, 1858. 

Vessel. Loc'11ity of Eervice. Officen;. Hank. Date of attachment. 

Office---------------· B. F. Sands _________ ! Commander ____ -------- llfay 

Pc. M. Cuyler_ _______ : Lieutenant _______ ------ .JunP 

StearuerBibb __________ ,Section I--··---------' Alexander 1Iurra1 ___ f Lieutenant commanding.. April 

K. R. Breese.--~----! LiPutenant ------------- July ! 

Henry "'ilson •• _____ -----.do •• _________ .____ December 

A. E. K. lknham •••• ; •••••• do •...••••••••••.. 
1 

Yebruary 

H. 0. ·11ayo. ________ 1 Passed assistant surgeon __ ', December 

Steamer Corwin Section I----------- W. G. Temple .•••••• , Licufrnant commanding •• : June 

I 

! 

J. H. Rochelle------' Lieutenant _____________ : July 
: \ W. lllcGunnPgle ___________ do. _______________ ! December 

H, M. Garland._. ___ : .••••• do ••• _. --- -- __ ••• _; May 

Schooner Varina •••••• __ i Section I • --- _____ • _ 
i 

James H. Moore _____ Lieutenant commanding .. : J"nuary 

Steamer Vixen . _______ _ 

I 
Schooner Crawford •••••• ! 

Steamer Het~eL ·- ___ ---1 
"'=~ Ao<m. ____ --·· 1 

George H. Bier ••.••. : Lieutenant----·-----·--', February 
Bayard E. Hand ____ .: •••••• do ••• ___ • _____ ••• _! December 

Section II--------_ .John K. Duer. •.•••. Lieutenant commanding •• ' August 

J.P. K. 1-lygatt _____ Lieutenant------- ______ \ February 

Section III •••••••••••. T. B. Huger------- Lieutenant commanding_) October 

February 

April 

j)fay 

Sect.ion JV ____________ : W. T. Muse _________ , Commander. -------·----1 
\ i 
1 

Greenleaf Cilley_____ Lieutenant •• - __ • _ •••••. -i 
SectionXI ____________ . James Alden ________ i Commander. ____________ : 

W. Gwathmey •••••. 
1 

Licntcnant _____ --------1 
P. C. Johnson _______ 

1 
•••••• do ________________ ! 

John G. MitchelL __ -1- _ .... do •••• -- --- --- - ---1 
I • , 

James Suddards -----( Passed assrnfant surgeon •• I 

May 

July 

June 

July 

H, 1850 
20,11'4-5 

2:l, 1858 

10, 1855 

8.18.JG 

12,1857 

10. 1856 

5,1855 

11, 1855 

8, 1857 

17, 1858 

22,1857 

10,1857 
1, 1857 

1. 1855 

25, 1857 

12,1857 

2i, 1857 

9, 1858 

18,1849 

20, 1858 

20, B54 

30,1858 

I, 1857 
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APPENDIX No. 6. 

List of information furnished by the Coast Survey cluring the year 1857-' 58, under authority qf the 
Treasury Department. 

Date. To whom cnmmunlcateJ. Jnformatlon communicated. 

1s51. I 
Nov. 2 ; Hon. D. L Yulce __________________________ 

1 

4 ! Prof. A GuvoL.--------------------------
10 , Capt. A. A. Humphries, Top. Engineern ______ _ 

Tracing of part of Amelia river, FloriLla. 
Measurement of hcit!;ht of ~fount Washington, N. H. 
Data 1·elative to tides at the Belize, La. 

lJ I Astronomical .Journal----------------------! 
17 Thomas ,Jekyll .---------------------------1 
25 Capt. \Y. F. Reynolds, Top. Engineers--------, 

Hesults of observation" on occultations of the I'leiades. 
Data for pr<~ecting m:ips between latitude H 0 and 200. 
Tracing of C:tpe May from steaml.Joat landing to the villag-". 

New .Jersey. 
Dec. 5 G. 'V. Blunt, esq--------------------------

6 • _____ do. --- - --- ---- --- --- . ----- --- -- - --
G Light-house Uoard-------------------------J 
6 Portland Board of Trade ___________________ _ 

22 Governor of J'.fassachuedts. -----------------
22 Capt. H. W. Henhan;, Corps of Engiueers.-----j 

Tracing of hydrogrnphy in vicinity of Cape Ann, Mass. 
Tracing of off-shore soundings, coast of Masfiachusetts. 
Tracing of hydrog-raphy off Cape Ann, Mass. 
Tracing showing bank off Union wharf, Pmtland harbor, Me. 
Developments of resurvey of Provincetown lrnrbor, Mass. 
'I'racing of reHurvey of Provincetown harbor~ Mass. 

22 Governor of New 1' ork __ .. ___ .• -- _. --- • _ - __ 

26 
31 

1858. 
Jan. 19 

2!l 
31 

F'eb. 

March 

April 

May 

June 

z 
3 

12 
20 

20 

20 
25 

6 
10 
19 

22 
29 
29 
30 

6 
7 
8 
8 
9 

13 
17 
21 

8 
13 

15 

17 

18 

20 

24 
31 

2 

.J.B. and D. E. Calver, esqs.---------------
l'ortlandBoard of 'l'raLle.-----------·-------

Col. Harvey Brown, U.S. A _____ ------------
!). &1rnes. eMll----------- ~-----------------
N orthwcstern Boundary Commissioner. --- __ • _ 
G. 'V. Blunt, es<1-------··-----------------
Gen. John A. Quitman .••• _. -- • _____ ---- _ •• 
North weRtern Bouudary Commissioner_ - _____ -
C. ·w. Blunt, c•q·-------------------------
_______ do.-------------------------------

_______ do •• ---------------------·-·------
Hon .. John A. Dix.-----------------------
Steph1<'.n 'faber, es•1- - - . - - - - - - - - •• - - - - - - - - - • 
Engineer Bureau _ -- - -- --- __ - --- - ... _ ...... -- --- -
Capt. G. W. Cull um, Corps of Engineers. ____ - . 

G. W. Blunt, csq •• ------------------------. 
Committee on Ca.pe Fear river- __ . _ • __ - _. - - - .I 
Theodore Sedgwick, csq ______ --------------
8. J. )fartenet, esq. ____ • _______ • - - - - - •• - - -

Hon. S. R. Mallory __________ -------------· 
J,ight-houRe Board .• _ --- ____ - - -- . - - -- .• ----
Charles Copley, es•1------ ------------------- __ .. _ • .<lo .. ___ . ____ • _____________ • ___ • _ 
Lieut. W. H. Stevens, Corps of Engineers _____ _ 
L. McKay. '"'!- _________ . __ . ______ -_ .. ___ _ 
Prof 0.1"1. llhtc-hel. •• ____________________ _ 

W. H. Denning, es•1- -- - __ ---- ____ ----- _ ----

Maj. J. G. Barnard, Corps of Engineers --- • ___ • 
Prof H L. Smith.-------------------------

Contra.ctorn on improvement of Corpus Chl·isti 
bav. 

Capt: G. W. Cull nm, Corps of Engineers_ •• _. __ 

Chamber of Commerce, Charleston, S. C. _ • _. _ 

A. M. Edwards, csq·-·-···------------------

Collector of Customs, Puget's Sound, W. T •• _. 
Lii;ht-house Bon.rd •••••• - •.• -- • --- __ • __ -- •• 
F. A. Conkling, eAq ______ . -----------------

Tidal and current obscn·ations made in and near Hell Gate 
and in Hudson river, N. Y. 

List of geographical positions in tlie vicinity of New York city . 
Tracing of "Jordan's rock," entrance to Portland harbor, Me. 

Tracing of Fortress Monroe and vicinity, Va. 
Latitude and longitude of Mount Washington, N. H. 
Tracing of reconnaissance of the Gulf of Georgia, W. T. 
Cert.iin latitudes and longitudes between Charleston and Tybee 

lis-ht, s. c. 
Tracin,,; of Ship Island harbor, .Miss. 
Tracing of Serr1iahmoo hay 1 \\l. T. 
'l'racing of off-shore hydrography from Charleston, S. C., to 

8avannab, G-a. 
Tracing of off shore soundings from Newburyport to M:onomoy, 

Mruisachusctts. 
Tradng of hydrog-raphy from Gurnett Point to Scituate, Mass. 
Tracing of Byram river entrance, N. Y. aud Conn. 
Tracing of topography of p.irt of Currituck sound, N. C. 
Tidal and magnetic data ()f Kennehec river entrance, Me. 
Tracing of shore-line of Sullivan's island, showing position of 

buoys in Maffitt's channel, Charleston harbor, S. 0. 
Tracing of hydrography from Charleston ro Cape Roman, S. C. 
Trndugs of Cape Fear entrance, N. C. 
Tracing showing wharf-line of Wallabout bay, East river, N. Y. 
'l'racing from reduction, 1llifioo• of western shore of Chesapenkc 

hav from Middle river to PatlL"ent river entrance. 
Tracing of Pensacola bay, Fla. 
Tracing of entrance to San Francisco bay, Cal. 
Tracing of hydrography of Hatteras inlet, N. C. 
Tracing of hydrography of Ocracoke inlet, N. C. 
Tracing of hydrography of Matagmda bay, Texas. 
Tracing of Pass Cavallo, entrance to Matagmda bay, Texas. 
Certain information relative ro personal equations. 
Tracing of hydrography of Hudson river from Peekskill to 

Newburgh, N. Y. 
Tra.dng of shore-line of Sa.ndy Hook, N. Y. 
Specimens of hottom taken in soundings made by the Coast 

Survey, 
Tmdng showing Ayer's and Oyster reefs. coast of Texas. 

Tracing of resurvey of Maffitt's channel, Charleston harbor, 
S. C., in 1858. 

Tracing of resurvey of Maffitt's channel, Charleston harbor, 
S. C., in 1858. 

Specimens of bottom taken in deep-sea soundings by the Coast 
SurvBy. 

Tracing of Semiahmoo bay, W. T. 
Tracing from reduction, 30t;00 , of Pensacola bay, Fla. 
Expenditures of the Coast Survey, and facts on insure.nee, upon 

FI ori da reefs. 
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APPEKDIX Ko. G-Continued. 

Date. 'fo whom communicated. Information communic;itc•l. 

1858. 
June Hcomlts of observations made upon the depth of water at Cedar 

Keys, Flol'ida. 
2 j A .. F. Ra vend, es11--- -- -- - --- -- - - -- -- - - - - --1 

11 1 =~iraE~i~F~-f f H=rnrnrn=J 
Tracing of CialveRtou bay entr.a.ncc 1 Texa.'3. 
Tracing of bydrography of Clopper· s bar, Gal ve•ton bay. Tex a. 
Tntdu~ of sLure-line of Pearl ri-ver entrance 11n<l vicinity, :!\lit:ii;;. 
Description of meridian line c~tablish~<l at New 01leans, La. 
Tradng showing posit.ion of rock near "The Brothers," San 

July 

Aug. 

Sept. 

Oct. 

16 - - --- - - _[fo ______ ---- --- -- - - ·--- ----- ------1 
18 Hon . .K C. Cabe!L - - - _ - ___ - - - - - - • - - - - - - - - - -1 
19 J\1essrs. Sartwell and Duncan----------·-----• 
22 Hichard .A.. Stewart, esq. _____ --------------· 

12 Engineer Bureau ______ --------------------

22 G. \V, Blunt, csq.·---·--------------------
22 Col. C. Schlatter ____ ----------------------! 

7 Capt. W. B. Franklin, Top. Engi.ne<.ffS---------' 

24 L. M. Rutherford, es'l----------------------
3 Virginia and Maryland Iloundary Commissioners. 
3 -------.do •• ____________ do _______________ _ 
3 ________ ,Jo ______________ do ___ .. ____ .• ___ •• 

Board of Engineers •. D.S. A-------- --------
1 15 Governor of Massacbusetts------------------1 

16 A G. Thompson. esq .••••. --------·--------! 
;~ -~~~--~.· -~0~~===========~=================1 

10 

l'ranci ~co lJa y, ( ·uL 
Trndug showing reef near Contra Cosfa. San Pablo bay, Cal. 
'Irncing of topography of Dog i.;land and St. George s sound, in 

Yicinitr of Crooked river, Fla. 
ffracing ot' Matagorda entrance a.nd bar, Tex.a.8-
Tracing of reconnaissance of southwe"tern part of Lake Borgne, 

Louisiana. 
Tracing of part of Uelaware bay, showing the breakwater 

er~cled !Jy the· rnitcd Stat.,~ govermnent. 
Tracing of h>·drograpliy off coast of North Carolina in vicinity 

of Bogue i.nkt. 
Tracing of St. Simon's sound and Rrun•wick harbor, Ga. 
Tracing" from comparn.tiYe charts of Cape Fear river entrances, 

North Carolina. 
Result of observations for l«titudes made in New York city 

hy thG Coast Surrev. 
Traeing of i'\mith"s Point and \•icinity, Va. 
Tmcing of south end of Smith's island, Md. 
Trncing of topography north of entrance to Pocomoke sound, 

Maryland. 
Tracing of part of Galveston hay, Texas. 
Tracing of northern extremity of Cape Cod, Mass. 
Tracing of Fire Island inlet and Yicinity, N. Y. 
Tracing of topug-ra.pl1y uf Chincotea.gue island and viciuity, Ya.. 
Tracing oi topography of part of Pocomoke sound, Md. and Va. 
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APPENDIX No. 7. 
List Qf capes, headlands, islands, harbors, and anchorages, on the western coast qt' the United States, 

of ichich either topographical, hydrographic, prdiminary, or complete surveys have been made, or 
maps, charts, or sketches isBued. 

I 
__ Nallles in geographical order. l~~~~~c-h_a_r_a_c_te_r~of~s-u_r_v_e_Y_·~~~~-i-~~~~P_u_b~li_s_h_e_d_._'~~~-

CAPES A:SD llEADLASDS. I 
Point Loma.---------·-····--··-------------- Complete survey •••••• --·-··-------· Sketch---- --------------
Point Pedro ___ - ---· •. --- •. ------- ----·. --·-·:.----- __ do-----_---- ____ ----- ______ .. ___ do_----- _____________ _ 

Point Fermin --------------------------------i--------uo ______________ ------------ ____ do ______ ------------· 

Point Duma •• -- ---- ----· _ --· __ --- ------ --- __ , Topographical survey. --- •• --- - __ -- •• ---------- ----- - ---- - --- --
Point Hueneme - - • -- .. -- .. -- . -- -- . - . - ... -- . - - ' Topographical and hydrographic survey •. -----. -- •• _ -- •• ---- _ --- •• 
Bueuaycntura Mission .•••• --------------. _____ !.·-- ___ .do. _____________ do_ -- _ -- . -- . ----- _. --- •••• ·----- __ • ---

. I 
Point Conception---- ••.••• ----- -- - --- __ . -----i Topographical survey---------- -- --- . Sketch ---- --- _ ---- ---- •• 

Point P!iios •••.. ---- --- --- ---- --------- --- - .J Complete survey - ----- ___ ----------· ____ do ••••••• -- --- --- --· •• 

P~int Aiio _Nuevo --- _ ••••••••• - - - • - -- _ •• - • -- • -1 Topographical and hydrographic survey .• ---do •••• ---- - - -- -- - -- - --
Pigeon PomL •••••• ------ -- - -- ---- ------- __ --:-·-- ____ do _____ ----- ____ do ____ ----- - . --- -- - ----. -- ·--- -- -- ·---

:~~~: :::~~~~~~: ~~ ~:~::~ ::: :: ~~: ~:: :~:: ~~~ ~~ i. ~~~~l-e~:~=~~ _-_-_-_-_-_-_:: :::::: :: ::: : -~~~~~ ------~---_-: :: : : : :: : :: : 
I 

Point Bonita _________________________________ .•••••.• do.---------·--·-···-------· •••• do----··-------·--·---

Ballena;; Dluif ______ ----- ---------- - -- -----··· _ ••• -- --dO-------- -- ---- --- -- ---- --- •••••• --···. --- ----- -- -- --
Point Reyes •• ------_---- _____ ----------·----· _ ••••••• do ____ -----_--------.------- Sketch . ______ ----- _____ _ 
Point Adams -- ••••• __ •• _ ----. ____ ••• ____________ • __ .do ••• -. ____ • --- ___ -- - ---- - •.•••• do •••• ____ •• _________ • 

Cape Disappointment ______ ••••• - -- __ --- __ ••• -- ____ •• _.do ••• -_ •••• -- -- __ ---- - •• - -- . _ ••• do ___________________ _ 

Cape Flattery_._ - _____ -- _____ •• --- _ ---- ____ •. Topographical survey • -- • _. -- • - --·- •. --- _do ___ .··--_ •• ___ ••• ---

18L.A.NDS. 

Los Coronados islands ______ . ____ -- • -- __ • __ • --- Topographical survey ___ ••• --- --- • - - - - •• •• ___________________ _ 

Anacapu. island_ -- . __ •• --- _ ---- - ••• - - ---- --- --
1 

Complete survey -----. ---------- ---· Map_ --- _ ----. __________ _ 
I 

Santa Cruz island, east end of ____ --·-- --- _____ .I_. ______ do ___________ ••• -----_----- - Map.-------------- _____ _ 

Faru.lloncs islands --- • -- __ • ___ •• -- - - - - -- • - ----- Topographical survey _________ • •••••• Sketch • ----. ___________ . 

Alcatraz island ....... ------------------------ Complete survey -------------------- ____ do ___________________ _ 

Yerba Buena island __ -----. ________ . _____ ----- ______ .. do ___________ ----------- ___ • - ---do ___ ----·····_--·-· __ 
Angel island. - - - . _____________________ ••• ____ • ______ .do- _________ •• _______ . _ •••• _ - - - _do - - - - ___ • _________ - - -

Ma.re island ___ -- ___ . _____ ------- __ . _ --------- _______ .dO------ -------- ____________ - -- _do--- - ____ . ---- ___ ··--

8and island ___ - - --- _ ----- _ ----- ________ ------ ________ d0 _________ ----- ------ _____ • ____ do ••• -----------------

Smith's island __ . --------. _____ ·--- ____________ ----·_do •• ____ ----- ••• -----------_ •••• do .•• --------.--. __ .. --

Cypress island, part of._ --- _ -- _ _ _ _ __ _ __ ___ _ __ _ _ Topographical survey _ --- __ . -- . ----- _ - -- - - - ••••• - •••• - -- - --- - - -

HARBORS AND ANCHORAGES. 

San Diego harbor ____ • ________ ••• _____ •• __ ---- Csimplete survey.----- ______________ Preliminary chart ___ ----· --

San Clemente anchorage, southeast end of island.. Bydrogl'lilphic survey ••••••• ---- •••• __ Sketch - -- • -- ---- -- -- - --

San Clemente anchorage, northeast end of island •. --------dO-------------·- -------·-· •••• do--------------------
Catalina harbor_. ____ ---· ___ •• _ ••••• ___ •••••• _______ .do •• ___ ---·-- ••••••••• --· •••• __ .do •••• __ •••• ---- ••• ••• 

San Pedro harbor-----------------------------1 Topographical and hydrographic survey .•• _.dO--------------------
Smugglero' cove, Santa Cruz island __ . __ .______ _ Complete survey _____________ .. _____ --- _do._ - • -···. -- • - - --- · - -

Prironers' harbor, Santa Cruz island._ ••• __ •••••• Hydrographic survey ____ ••••• _ •••• __ --- .do •••••• -- - -- - - --- - - · -
Cuyler's harbor, island of Sa.n Miguel . ______ . _ -· \. ______ -do ________________ ---- •• ___ .. __ .do.- •••• _ - •. - • - - --- - - -

Santa Be.rbara anchorage • _____ • ________ • __ • __ . Complete survey ••••• __ • _____ ••• _____ ••• do •••• ____ ••••• _ •• - - - -
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APPENDIX No. 7-Continued. 

Names in geographical order Character of survey. Published. 

li~lUI A.ll]) ANCJUlRAll-COntinued. 

Co:x:o harbor --- _ ---- - --- . --- -- -~-. -- ···-·--- - Topographical survey __ -- -·-- ··-····- Sketch ••••• ······-------

San Lui! Obispo b&rbor---··· ·-··········-·---. Hydrographic Btlrvey _ ·- -- --- - -- ····-- •••• do._.··-·_--·- ••••• _;. 
San S~eon ha.rbor. ___ •••••••• -····· ---- -- --- - --· ••• - .do ••• --·- - --······· - -······· ____ do ______ --····-·------

Monterey harbor---···-~·····--···-····---- -- . Complete snrvey -- ·-· ••••••• ---· ··-· Preliminary cha.rt •••••• ·-·· 

Sauquelcove~----······---------------------· --··----do •••• ---·------········-···--------------············ 

S.mta. Crnz harbor ••••••••••••••••••• -·---··-. -- • - -- •• do._.-··-· ••• ···-··- ••• -- --- Sketch._ •••• ········-···· 

Point Ailo Nuevo ha:rbor-------·-·-·········-·- Topographical a.nd hydrographicsurvey. ----dO---················· 
Sau Francisco harbor ••••••••••••••••••• ·-····· Complete survey •••••••••••••••••••• Preliminary chart _________ _ 

Mendocino City fui.rbor •••••• ·- •••• - - -······-. - Hydrographic survey •• ··--- -- --- - _ --- Sketch------_···--······· 

Shelter oo-ve --- --- --···· ---- - •••• -- ------ --- •••• --- __ do •• --- -- • -- • ---·- •• --· -- --- --- -do ___ ------- __ -·------

Crescent City harbor_ - •••••••••••••• -· - - -· --- •••• -·- - .do-.-··. - --- • -- - ••• --· - - - • -- ___ -do ••••••••••••••••• _ •• 

Port Orford, or Ewing b&rbor---·-·······--·--·- Topographical and hydrographicsurvey. ----dO---····-····-----·-· 

Grenville harbor-------···-···--······-·-·-·. - Hydrograpbic survey -· •••••••••• ··-. ----do_--··--···---·-····· 

Nee-ab harbor ••••• ·--······---------·--···-- Topographical and hydrographic survey. ----dO---··-······--····-· 

Fa.lee DangeneM------------------------ ------ Hydrographic survey-------··-······ ----do---····-·-·-----···· 

New Dungeneee •• ·--························· Complete survey················-··- •••• do •• ·-···············-
Port ToWDShend.. ••••••••••••••••••••••••••••••••••••• do ••••••••••• -- ••••••••• -- •.•••• do.-••• -·- -- • ___ -· ··--

Port Ludlow ••• __ .---·· ___ •••••• ····-·-···- __ ----. ___ do ____ •••••••••••• •····- •••••••• do ••••••• _.········--. 

Mats-Jllats, or Boat harbor··············-·-···- --------do·-··········-····-········ .... do.·-··-······-······· 
~ Gambl&----··-·-·--·-·-··- -----. ----- _____ . ____ .do. __ ••••••• -·---- •••••••••••••• do •••••••••• -·-···-·-· 

Apple cove······--·······-·················· Topographical llUl'Vey •••••••••••••••• ---------···-···········--
Mnrden's cove ••••••••••••••••••••••••••• ---- -··· ___ .do ___ •••••••••.•• --- ••• --- -- ·········-·. -- -- --- ••••••• 

Blakeley harbor-····-········-·-······-······ Hydrogra.phic survey·-·············· Sketch ••••• - ••••••••••••• 
Steilacoom harbor •••••••••••••••••••••••••••••••••••• do •••••••••••••••••• -·-··-- ••••• do ••• _-·--- •• ··- ••••••• 

Olympia harbor -----···-········· •••••••• ____ ---- •••• do ••.•••••• -·--·-··· •••• __ •••••• do •••••••••••••••••••• 

JU.YB. 

San Diego bay ••••••••••••••••••••••••••••••• Complete 1111rvey --·····------······· Prelimina.cy cha.rt •••••••••• 

False ba.y ••••••• ._ ••••• ···-··· •••• __ • ••••••••• Tt>pographical survey •••• --- . ----- --- --- ------- •• --············ 

Monterey ba.y •••• ·-·····-···-········----···· Complete survey •••••••••••••••••••• Preliminary cha.rt •••••••••• 

Sa.n Francisco .bay •··· ••••••••• ·····- ••••••••••••••••• do •••••••• -·· - •••• - - -·-·- -·· -- - -·---·· •• ••••• ········

Ban Pablo b&y ••••••••••••••• ·-······-········ •••••••• dO----·-----·-·············· Finimled lllAp ••••••••••••• 

Ballen1111 bay ••••••••.••••••••• _·--- ___ •• ________ ••• _.do •••••• _ ••••••••••••••••••• ------ --··· ••••• •••• •• •••• 

Sir Francls Dl'!lb's bay ••••••••••••••••••••••.. Prfllimillaey survey •••••••••••••••••• Sketch--·····--····--···· 

Tomal(:.!! ba.y ••• ___ •• .•••••••• •••••• ••• ••••••• Topographical survey • -- -··-······· •• •••• - - - - - •• - ·-··· • ·······-
Humboldt bay •••••••••••• : __________________ Topogmphic..J. and hydrogr&phic survey. Sketch-----·-·"----······ 

Trinidad bay................................. Hydrographic survey. _____ ····-·-·-·· .... do •••••••••••••••••••• 

::r ::: .·.:·.-.==== ::::::::::: ::: :: ::: : =~ == :: ::::::: ::: ==~=== :::::: ::::~ ::: :: :: ::::::::: ::::::::::: ::: : 
Straw~ bay ••••••••••• - •••••••••••••••••••. Topogniphica.l 11Urvey •••••••••••••••• ···•······················ 

Bellingham ba.y ········----·-·····-·········· H.ydlogl'aphic llU1'Vey ••••••••••••••••• Sir.etch ••••••.•••••••••••• 

Seiniahmoo baJ" -----·--· ········-······-· ••••••••••• do •••••••••••••• -·--·-····-- •••• ············-······· •• • - .um ll.UIU ... 911),il& 

Corteii bank.................................. H;ydrographk BUryey •••• --- --········ Chart··-················• 
Du~bury reef ••••••••••••••••••••• _.··-······· Complete eurvey ••••••••••• ·--······· On map of 1!611 Fl'Blldlco eu-

tnnce. 

18. 
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APPENDIX No. 7-Continued. 

Names Jn geographical order. Cha.meter of llUl"Vey. Published. 

San Diego entrance -------- -- _ ---- ----- ·---- - - Complete survey ••••• ----·- --- • _ --·- - Preliminary chart •••••••••• 
&nta Barbara channel, eastern entrance of_ •••••. Hydrographic survey ••••• ____________ •••• do ••••• ----•;·--------

San Fra.ncisc.o entrance------------------------ Complete survey·········--------·-· Finished map .•..•...•..•. 
Carquines &trait.a ••• ---·-···-·····-------······ •••••••• do •••••••••• ---------------- On Illll.p of Sa.n Pablo bay ••• 

Mare Island straits. - - - •••••• -· - -··· ••••••••••••••••••• do •• -· - - - -··. -· - • - • -- . _. ••• • Finillhed map. - - - - •••• __ - • 

Umpqnah river entrance •••• ···-···----------- Hydrogmphic survey-·-·-- ---------· Sketch-----------·--·-·-· 

Columbia river entrance--···-········-········ Complete snrvey •••••••••••. ·------· PrelimiDarychart •••••••••• 

Admiralty inlet------------------------------ Topographical survey·---······-·-·-· Sket.ch ••••••••••••••••••• 

Entrance to Hood's canal •• -- ••••••••••••••••••• ----- •• do •• --- ------------ --- -----· 
Entrance to Port Gamble •••• ---- --- _ •••••••••••••••••• do •••••••••••••••••••••••••. 

Canal de Haro and Strait of Rosario.---------··· Beoonnaill88Dce ---- ··---------------

111.IVlllU, 

Santa Clara river ---- ·-. -- ---··· ••••• ••••• •••• Tcpog:ra.phical survey ·······--·-----· 

Salinas river_------· __ - -- ------ _ ----- ---- ____ ---- •••• do •••••••• -················-
Pajaro river •• ____ ••••• ___ ._ ••••••••• __ ••••••••••••••• do ••••••••••• ·-----_·--._ ---

San Antonio creek----------------·-·····--·-- Complete surveY-·-·--·--·····--·---

Petaluma. creek •••••• ----. -· •••• --··· --·-···· •••••••• do ••• ---·· •••• --···- •••••••• 

CITill8 A.ND TOW!IS, 

San Diego······-·-···---------·····-·-··-··· Complete llllrVey ·---------······-·-
Santa Barham ••••• --- -------- ---- ----. --- ---- •••••••• do •••••••••••••••••••••••••• 

City of Monterey ••••••• ············----·-··-· ----- ••• do ____ --·········--·--------
City of Se.n Francisco······-···-···-·········- •••••••• do •••••••••••••••••••••••••• 

Oakland City ______ - • -··- ----- -··--··-------- ---- •••• dO-----------·····-·- -··•••• 

Brooklynt.lnnl •••••• ---····---------··-······· •••••••• dO---··-······--·--·-------
Vallejo ••••••••••••••••• _ ••••••••••••••••••••••••••• do ••••••••• - •••••• --- •• _ •• - -

Sketch •••••••• -- ---- -----

Finished map .••••••.••••• 
On map of San Pablo bay. --

On sketch of San Diego bay. 

On sketch of Santa Barbara -

On sketch of Monterey bay •• 

Map--···· .••••••••• --·-
On map of Saa Antonio creek. 

On map of San Pablo ba.y. - -

Benicia.------------------------------------- --------do __________________________ •••••••• do •• -----·--------

Rumboldt ••••••••••••••••••••••••••••••••••• -·-· •••• do •••••••••••••••••••••• --- • On uet.ch af Humboldt bay. 

Buck.sport •••••• ----· ••••••••••••••••••••••• _ •••••• _.do._ ••• : ••••••• _ •••••••••••••••••••• do •••••••••••••••• 

Eureka. - -·······--- _____ ·---- _ ---·- ___ ·----- • ------.do .•.•• ··- ___ --- •• ·-- _ ---·· .•••••.•. do ••• -------------

Trinidad •••• ----------------·-·············- -···----do---··············--------· ·Ou sketch af Trinidad bay •• 
Sieilacoom - --- _ ··--·· ------------- _. ---- •••• ------ •• do •••••••••••••••••••• ----·- On sketeh of Stellaooom har-

bor. 

Olympia ....... -··--· •••••••••••••••••••••••••••••••• do ••••••••••••••••••••••••• _ On &ketch of-Olympia harbor. 



 

APPENDIX No. 8. 
Sf.atistics if field and qffice-work if the United States Coast Survey during the years-

Pre1"1()111 1844. 11346. 1846. 1847. 1848. 1849. 1850. 1861. 18~. lM:I. 18M. 
10 1844. 

------------------ --------- ------
Beeoimalltance-

Area1 In equme mllee ............ , ..... 9,64$ 1,140 3, 739 1,830 !1,950 3,940 I0,159 3,!280 3,510 1, 706 11708 795 

Parties, number or, In eaeb rear •••••• , 4 2 4 5 5 7 6 4 6 6 li 13 

JlaMllDI-
PrhQary, numbtr of .... ~ .............. 1 2 ........... .......... l 1 ...... ... l . ... ~ ...... .......... 1 . ... , ..... 
Secomlarr, numller of, ................ $ .......... ·········· .......... ~ l 4 3 3 4 5 !I 

Lenstb >Of, In milu.. • • • • ............. l!ij 16 .......... .......... 11-f 13 61 17i ii 46 186 3t 
Trlmplation-

Are&i hi tqUlll'I! mlle1.. • • • • ........... 9,076 7115 2,166 1,185 1,903 2,592 4,091 2,097 2,465 1, 703 3,089 2,101 

JU teal Of l'!Detal eout1 In miles ... , ... 570 179 lfl!l 123 159 115 !185 216 243 !l!IO 114 !M6 

i:rtent ot 1bnre line, ln mllea, lnclUdlng 
bays, sou11dt, lalandt and rivero .••••. 1,588 589 554 1,018 541 796 1,328 730 1,027 1,104 759 1,009 

Horizontal 8Dgle etatlon• occupied ••••. 'TOO 120 ell 197 120 118 !!04 157 184 jljl3 224 !!04 

G•"lraphlcal potlilons detennined •••.. 1, 183 147 146 372 194 1!27 319 1194 ~7 4'6 316 388 

Vertical angle .iations occupied , ..... 15 2 5 7 3 l 18 13 22 14 7 l!9 

Blevationa detennlned, n111nber ot ..... 44 12 1 ~ 44 l 59 22 58 66 9 Ul7 

Panlell1 number or, In eaeb year ...... , 4 5 B 7 8 JO 13 14 14 13 18 Ii 

AltrooOmlcal opeiado1111-
Statkma occupied tbr azlmu~ • , , ••• , , 9 8 2 9 3 3 4 4 6 6 g 5 

Sllltimul oeeupied for latlwde •••.• , , , , , 9 8 5 3 8 2 4 6 8 17 20 6 

8tatlon• occupied for loo1it01de ........ l l ......... 2 3 3 7 a 7 18 21 4 

permanent Jongltsde elation• •• , , •• , •• , ·········· 1 1 2 l 1 2 3 5 5 5 4 

Partteo, number of, In each year, , , , , •. 1 3 2 2 3 3 5 5 6 4 7 7 

Mapedc ttadon• occupied, number or. ·········· B 21 28 19 4 11 9 10 8 13 9 

Pnrtie11, 11u1nber of, In each year ....... .... ····· ii 3 3 3 3 5 4 3 2 3 6 

ToJIOJl'apby-
Anul n"eyed, ftquare ntllee., •• ,,, •••. 6,lll'J 2311 504 842 570 Wt! 574 558 705 696 460 617 

Length of aeneral coast, In milea , • , , • , 414 HG 168 Ll9 117 185 9~ l:l3 WO 236 251 174 

LenatJtofllmre line, In lllil••1 Including 
ri'•ers, creekB and pond1. , ••• , , , .•••. 7,667 424 908 1,528 1,567 1,378 1,901 1,441 2,297 1,Sll6 l, 730 I,713 

Lengtb of road•, in mil ea, .... , ... ., .. 12,239 610 1,169 1,590 1,156 712 -t58 430 7~ 579 53!! 604 

Parties, number of, in eacil year. , .•••. • 5 6 8 9 9 11 11 13 13 17 Ul 

HydrorraJ>hJ-
l'arlle81 number or, in each year . , , , , , , 9 5 6 6 6 8 11 11 12 9 9 10 

Soundlnp, number of •••• , • • .. . • .... eoe, 141 l!l0,827 125,173 220,4112 W81402 !155,003 265,824 264, 718 37J,66U 288,375 305,377 16~,454 

Soundings lR Gulf Stream for temperamre ........... ·········· 118 581 207 425 ·········· 0 I ~I I I 0 I I> .......... ......... 1,053 257 

Tidal atadon•, permanent ••• , ......... 90 6 11 I~ 20 H 16 15 Sl4 w 34 !M 

Tidal stations oceupled temporarily, ••• 107 6 94 t9 16 18 l!'J 29 31 51 51 'l'J 

Tidal partie•, number or, In each year .. 2 5 6 5 5 e 1L 11 12 9 11 12 

cumnt 1tallon• occupied••••••• •t•••• .••. •1 •1•• 27 4ll 41 69 M 28 H 41 Sl4 89 10 
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Pre'riou1 1844. 1845. 184G. 1847. 1848. 1849. 1850. 1851. 
to l84f. 

--- ---------------------

........... 3 5 3 3 4 6 4 7 

l,Oi19 2,775 Bil 159 279 769 287 331 278 

97 lll 17 ll3 17 32 38 4<J 33 

17 10 l1 10 16 !12 72 30 41 

4 9 1 6 7 4 3 5 5 
Q'1 Ill 3Q • 44 49 19 23 45 
78 115 17 21 ll6 23 57 24 40 

lll8 !Ill 26 lSll M 154 134 170 213 

118 !I 5 4 11 11 12 12 16 

127 113 47 51 44 4<J 67 88 114 

~ I I• •• I I' I !13 47 51 44 41 63 79 385 

. ,, ........ ........... . ......... .......... .......... .......... ·········· ········· .......... ........... f6 IM lll'J 88 80 16 58 22 

1561 191 297 .j5g 3l51 456 :195 424 914 .. , 
168 14 18 115 115 19 19 ll9 36 

HI 9 8 21 21 16 16 24 0 

15 9 10 16 17 13 18 22 !26 

3!lS lf2 39 62 63 48 53 75 104 

Ill 94 SI 3'l 119 48 ~ 85 126 

!i ~ 3 5 a 6 3 6 G 

... ·······~ ........... ...... .... 4 6 7 6 10 38 ...... ... . .......... . ......... .......... I 7 6 116 16 ........... 4 3 4 3 18 3 4 6 

............................. ll 4 2 • 10 36 

1852. 1853. 1854. 1855. 

------------
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7 6 4 33 
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APPENDIX No. 8-Continued. 

1846. 1847. 1848. 1049. 1850. 1851. 1852. 1803. ISM. IBM. 18511. lB:i?. Total, 

-----------·----1-1-1----1----1---1-1----1---1---1----1---1---1---·----·---·---
~ 111111 prillllllf-: 

Printed tJwew of mlllJll and cllaru dis-

ldbrlte4 ; •••• · ....... , ...... •·••••• .••• .......... 189 416 1,1os 1,104 ~9'23 t,848 3'J6 5,649 5, 799 8,0@ 5,m I 5,aw I e,858 I tll,m t 66,s1s 
PilaCOd dleetl Of dlHO dep<leltecl With 

.ale~························· ., ...... ,. ········· 883 1,666 4,981 5,016 1,506 a, 115 5,UIS 6,!!1!6 4,375 3,WJ 2,sn I g,1198 I 648 I 42,1148 

~ 
Jrumllet of. tollmtt, .................. .......... •11;r••••• .......... ·········· ........... 6.55 95 590 333 171 273 15$ 

il60 I 38ll I 106 I 3,017 

Illltrum~ 
cu.tar~, ..•.••. , ..•..••.......••..... .......... .......... ·········· $8,3\ll $4,652 $4,ll03 $3,835 ~.200 95,402 $3,956 ts,009 I e:i,1ss 

GENERAL NOTE. 

PC!ri!oa.-A.n a.verqe number hi gl\'en for tW year1 previous to 1844. A pllrly operating In more than one seotion during the year ill counted hilt once. 
'.nianplatlo1<.-Tbe er1ent of genetal coast I• me~ured in general outline, Including Delaware and Cheaapeake, 1111 well •• all open bays ; but omitting the minor indentationl of the 1eacoaot. The ertent 

of l!boro-line la al10 measured In general 011tllne, t.nd include1 •11eh rivert1 only as have been triang11lated. 
n.pagrttpllr.-The le1111th of the general coast is mea;ured ailnilarly to that under triangalation; but tbe sbore.Jine under topography repre1ent1 the whole water·line surveyed, including all the minor in-

dentllliono. 
&<ordl.-'fhe total number of •olume• of records given lo the table is greater than the number now on hand, owing to the binding np of separate volume•. 
Eio,,-avtd Plalu.-'Pnl(IJeSI si.etcbeo (averapng fourteen yearly) M• !IOI COU!lted. 
.£1Jrory.-Tbe 1111m~f of volnmu purebased and donated up 10 1849 WB! OM. 
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APPENDIX No. 9. 
Gene:raJ, liBt qf Coast Survey discoveries and, developments to 1857, iOOl'URive. 

1. Temple's ledge, near Cape Small Point, Maine, 1857. 
2. Determination of the position of a sunken rock, on which the steamer Daniel Webster 

struck, in Casco bay, on the evening of the 13th of October, 1856. 
3. Determination of the dimensions of Alden's rock, near Cape Elizabeth, Maine, 1854. 
4. Determination of rocks off Marblehead and Nahant, 1855. 
5. A rock (not on any chart) in the inner harbor of Gloucester, Masaachusetts ; discovered 

in 1853. 
6. A bank, ninety miles eastward of Boston, with about thirty-six fathoms of water, probably 

a knoll connected with Oashe' s ledge, but with deep water between it and the ledge, 1853. 
7. Boston harbor; Broad Sound channel thoroughly surveyed, and marks recommended, 

]848. 

8. Several rocks in the fair channel way in Boston harbor entrance, 1854. 
9. A bank (Stellwagen's Bank) with ten and a half to fourteen and a half fathoms of water 

on it, at the entrance to Massachusetts bay, and serving as an important mark for approaching 
Boston and other harbors, 1854. 

10. Extension of Stellwagen's Bank to the southward and eastward some sixteen or seven
teen square miles, enclosed by the twenty-fathom curve, 1855. 

11. Changes in the vicinity of East Harbor, (Cape Cod,) 1857. 

12. A dangerous sunken ledge (Davis' ledge) to the eastward and in the neighborhood of 
Minot's ledge, 1854. 

13. Development of a reef extending between Minot's and Scituate light, 1856. 
14. .A sunken rock, with only six feet on it at low water, off Webster's Flag Staff, Massa· 

chnsett' s bay, 1856. 
15. A dangerous rock, near Saquish Head, entrance to Plymouth harbor, 1856. 
16. Three rocks determined in position, partly bare at low water, off Me.nomet Point, 

Massachusett's bay, 1856 . 
. 17. Determination of a very dangerous rock off Indian Hill, and four miles southward of 

Manomet Point, Massachusetts bay, with as little as six feet ,water on it, 1856. , 
18. Probable connection of George's Bank and the deep-sea banks north and east of Nan

tucket, 1855. 
19. The decrease of depth, with general permanen~e of form of George's Bank, oif the 

coast of Massachusetts, 1857. 

20. A shoal spot near Little George's Bank, 1857. 
21. Non-existence determined of" Clarke's Bank" and "Crab ledge," laid .f~wn on certain 

charts as distinct from an immense shoal ground oif <Jape Cod peninsnla, 1856. 
22. Nantucket shoals; Davis' New South shoals, six miles ~outh of the old Nantucket South 

shoals, in the track of all vessels going between New York and Europe, .or rwming along the 
coast from the eastern to the southern States, or to &nth America.; diacovered in 1846. 

23. Two new shoals, north and east of Naµtucket; discovered in 184:7. . 
24. 8ix new shoals nea.r Nantucket; the outermost fourteen a.nd a. half miles .from land, and 

with only ten feet water; discovered in 1848. . 
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25. McBlair's shoals, off Nantucket; discovered in 1849. 
26. The tidal currents of Nantucket shoals and the approaches, 1854. 
27. Davis' Bank, Nantucket shoals; discovered in 1848, and survey :finished in 1851. 
28. Fishing Rip, a large shoal extending north and south, about ten miles to the eastward 

of Davis' Bank, and thirty miles from Nantucket, with four and a half fathoms; surveyed in 

1852. 
29. A ridge connecting Davis' New South shoal and Davis' Bank; found in 1853. 
30. A small bank or knoll, with but five fathoms on it, about five miles east of Great Rip, 

with twelve fathoms between it ai1d 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. 
31. Discovery of Edwards' shoal, one mile and seven-eighths southward of Nantucket light-

hoat, 1855. 
32. Examination of the interference tides of Nantucket and Martha's Vineyard sounds, 1856. 
33. The study of the tidal currents of the Vineyard and Nantucket sounds, 1857. 

34. Contraction of the inlet at the north end of Monomoy island, and opening of new 
entrance to Chatham harbor, 1853. 

35. Mllilkeget channel; surveyed by Lieutenant C. H. Davis in 1848, and Lieutenant C. H. 
McBlair in 18i>O. 

36. Discovery of two shoal spots, with twelve and thirteen feet water, eastward from Great 
and Little Round shoals, Nantucket sound, 1856. 

37. Determination of two shoal spots near the northern extremity of Davis' BB.!lk, with 
fourteen and eighteen feet water, 1856. 

38. Further development of Edwards' shoal, three-fourths of a mile from the Southern Cross 
Rip, Nantucket sound, 1856. 

39. Shoal sand ridges discovered northward of Great Point light, Nantucket sound, 1856. 
40. Important changes in geographical feature at the southeastern end of :Martha's Vineyard, 

Muskeget channel, 1856. 
41. Numerous rocks in Martha's Vineyard sound, Long Island sound, and the various bays 

and harbors connected with them. 
42. The tidal currents of Long Island sound, 1854. 

, 43. The tidal currents of Hell Gate, 1857. 
44. Least water on the Hell Gate rocks, determined by dragging, 1857. 
45. The currents of the great bay between :Massachusetts, Rhode Island, Connecticut, New 

York, and Ne.w Jersey, 1855. 
46. Gedney' a channel into New York bay, having two feet more water than the oJd channels. 

Had the true depth of this channel been known in 1778, (then probably existing, as seen by 
comparing old and new charts,) the French fleet under Count D'Estaing would have passed into 
the bay and taken the assembled British vessels. 

47. The changes in New York ho.rbol", near New York city, between 1845 and 18-08. 

48. Increase of depth in :Buttermilk .channel, ascertained and made known, in 1848, by 
survey of Lieutenant D. D. Porter, United States navy. 

49. Shoal in the mainiihip channel of New York harbor, 1855. 
6(). The tides of Hudson river, 1856. 
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51. Sandy Hook. Its remarkable increase traced from the surveys of the topographical 
engineers and others, and by several successive special surveys, made between 1844 and 1857. 

52. Delaware bay; Blake's channel, at the entrance, discovered in 1844; open when the 
eastern channel is closed by ice. This discovery has served- to develop strikingly the resources 
of that portion of Delaware. 

53. Blunt's channel, in Delaware bay. 
54. Changes in the Delaware, near the Pea Patch. 
55. The true extent and position of the dangerous shoals near Chincoteague inlet, Virginia, 

1852. 
56. Metomkin inlet, Virginia, shoaling from eleven to eight feet in the channel during 1852. 
57. Two channels into Wachapreague inlet, Virginia; one from th~ northward, a.nd the other 

from the eastward, both with seven feet water at low tide, 1852. 
58. 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 nine fathoms around 
it, 1852. 

69. Great Machipongo inlet, Virginia; found to have a fine, wide channel, with eleven feet 
water on the bar at low ebb, and fourteen at high tide; good anchorage inside, in from two to 
eight fathoms; the best harbor between the Chesapeake and Delaware entrances, 1852. 

60. Two shoals near the entrance to the Chesapeake, one 4£- nautical miles SE •. by E. from 
Smith's Island light-house, with seventeen feet water upon it; the other E. by S. neariy 7~ 
miles from the same light, with nineteen and a half feet upon it, 1853. 

61. Only three feet water upon the ''Inner Middle,'' the shoal part of the Middle Ground, 
west of the "north channel, n at the Chesapeake entrance, 1852. 

62. A twenty-five fathom hole 2} miles W.SW. from Tazewell triangulation point, eastern 
shore of the Chesapeake; all other charts give not more than sixteen fathoms in this vicinity. 

63. A shoal at the mouth of the Great and Little Choptank, in Chesapeake bay, 1848. 
64. The sounding and measurement of the bars in Rappahannock river, 1855. 
tl5. The general permanence of the Bodkin channel, and shoals in its vicinity, at the entrance 

of the Pata:psco river, between 1844 and 1854. 
66. A shoal (New Point shoal) in Chesapeake bay, with sixteen feet water on it, l!loutheaat 

from New Point Comfort light-house, off Mobjack bay, 1854. 
67. Re-examination of York Spit, Chesapeake bay, and least water determined, (nine feet,) 

1855. 
68. York river, Virginia, as a harbor, 1857. 
69. A reconnaissance of the Wimble shoals, near Nag's Head, coast of N·orth Carolina., 1854. 
70. Sub-marine range of hills beyond the Gulf Stream, tra.oked from Cape Florida to Cape 

Lookout, 1855. 
'11. Deep water found on Diamond shoe.11 and a duigerous nine feet shoal of'f Oape Rtltteras, 

1850. 

72. A -new channel, with fourteen feet w&ter, in'to Hatteras inlet, fol"Qled d11ring tlie year 
1&52, which is better and atraight.er than the cold ehimnel. ' 

73. Changes at Hatteras and Ocracoke inlets, -1857. 
74. The genera.l permanence in depth. on 'the bar •:of Beautbrt(NQnh €J&rofina• 1ritli 'the 

change of position of the channel, 1854. . -, J 

75. Changes on the bar of Beaufort, North Carolina, 1857. 
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76. 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 that harbor, 1853. 

77. Changes in the main Western and New Inlet channels in Cape Fear, 1855. 
78. Frying Pan shoals, off Cape Fear, North Carolina; a channel of 2~ fathoms upwards of 

lo 
a mile wide, distant eleven nautical miks from Bald Head light-house, across the Frying Pan 
shoals. A channel extending from three to four miles from the point of Cape Fear to 8 or 8~ 
miles from it, with sufficient water at low tide to allow vessels drawing from nine to ten feet to 
cross safely. A channel at the distance of fourteen nautical miles from Bald Head light-house, 
one mile wide, with 3~ to 7 fathoms water on it. The Frying Pan shoals extend twenty nautical 
miles from Bald Head light-house, and 16, 17, and 18 feet water, is found 17 and 18 nautical 
miles out from the light, 1851-

79. Shoaling of Cape Fear river bar thoroughly examined for purposes of improvement, 1852. 
80. Changes of the Cape Fear bars and channels, 1857. 
81. Changes at the entrance of Winyah bay and Georgetown harbor, and the washing away 

of Light-House Point at the same entrance, 1853. 
82. Maffitt's new channel, Charleston harbor, with the same depth of water as the ship 

channel, 1850. 
83. The changes in Maffitt' s channel, Charleston harbor, South Carolina, from 1852 to 1857. 
84. Changes in the main ship channel, Charleston harbor, 1855. 

85. Changes in the channels at the entrance of Charleston harbor, 185:!-
86. 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_ 

87. Development of the changes affecting the entrance to North Edisto river, South Carolina, 
1856. 

A 

88. Discovery of a new channel between Martin's Industry (shoal) and the southeast breakers, 
Port Royal entrance, South Carolina, 1856. 

89. Discovery of cold water at the bottom of the ocean below the Gulf Stream, along the 

coasts of North and South Carolina, Georgia, and Florida, 1853. 
90. The discovery of the cold wall, alternate warm and cold bands, and various other 

features of the Gulf Stream, especially such as concern its surface and deep-sea temperatures, 
and its distribution relative to the shore and bottom of the ocean. 

91. Various facts relative to the distribution of minute shells on the ocean bottom, of 

probable use to navigators for recognizing their positious. 
92. Examination of Doboy, St. Simon's, and Cumberland entrances, 1855. 
93. A shoal inside of the entrance to Amelia river, Florida, 1851-
94. Hetzel shoal, off Cape Cafiaveral, Florida, 1850. 
95. Temperature of 340 beneath the Gulf Stream, thirty-five miles east of Cape Florida, at 

a depth of three hundred and seventy fathoms, 1855. 
96. A. harbor of refuge (Turtle harbor) to the northward and westward of Carysfort light

house, Florida reef, with a depth of water of twenty-six feet at the entrance, 1854. 
97. A. new pa.ssage, with three fathoms water, across the Florida reef, to Legare harbor, 

under Triumph reef, (latitude 250 30' N., longitude 80° 03' W.,) which, if properly buoyed, will 

be valuable as a harbor of refuge. 
19 e 
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98. A safe rule for crossing the Florida reef near Indian key, 1854. 
99. A new channel into Key West harbor, 1850. 
100. Co-tidal lines for the Atlantic coast of the United States, 1854. 
101. Rules for navigators in regard to the tidal currents of the coast, 1857. 
102. Isaac shoal, near Rebecca shoal, Florida reef, not laid down on any chart, 1852. 
103. Channel No. 4, a northwest entrance into Cedar Key's bay, 1852. 
104. Directions for entering the harbor from Crystal river offing, western coast of ,Florida 

peninsula, 1856. 
105. Mobile bay entrance bar; in 1832 only seventeen feet at low water could be carried 

over it; in 1841 it had nineteen; and in 1847 it had twenty feet and three-quarters, as shown 
by successive surveys, 1847. 

106. The diminution, almost closing, of the passage between Dauphine and Pelican islands, 
at the entrance of Mobile bay, 1853. 

107. Horn Island channel, Mississippi sound. 
108. 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. 

109. The accurate determination of Ship shoal, off the coast of Louisiana, in connection with 
the site for a light-house, 1853. 

110. An increase of depth of water on the bar of Pass Fourchon, Louisiana, 1854. 
111. Deep-sea soundings in the Gulf of Mexico, 1855-' 56. 
112. 'l'idal phenomena of the Gulf, 1855. 
113. The changes at Aransas Pil.ss, Texas, as bearing on the question of a light-house site, 

1853. 
114. Co-tidal lines of the Gulf of Mexico, 1856. 

115. On the effect of wind in disturbing the tides of the Gulf of Mexico, 1856. 
116. Development of a bar at the entrance of San Dlilgo bay, California, 1856. 
117. A shoal inside of Ballast Point, San Diego bay, with only twelve and a half feet of 

water, not laid down on any chart, 1852. 

l 18. The determination of the position and soundings on Cortez bank, off the coast of 
California, 1853. 

l 19. Complete hydrographic survey and determination of a point of rock on Cortez shoal, 
1856. 

120. Tides of San Diego, San Francisco, and Astoria, 1854. 

121. The non-existence of San Juan island, usually laid among the Santa Barbara group, 
1852. 

122. 
123. 
124. 

125. 
126. 

1855. 
127. 

128. 
129. 

Co-tidal lines of the Pacific coast, 1855. 
Determination of Uncle _Sam Rock, 1855. 
Investigation of the currents of Santa Barbara channel, 1856. 

Red sand marking the inner entrance to the Golden Gate, 1855. 

Channel sounded out between Y erba Buena and the Contra Costa, San Francisco bay, 

Further development of the extent of Commission Rock, San Pablo bay, 1856. 
Changes in the channel entrance of Humboldt bay or harbor, California., 1852 and 1863. 
South channel, Columbia river, surveyed and made available to commerce, 1851. 
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Changes of channels, their southward tendency, and a new three-fathom channel from Cape 
Disappointment, due west, to open water, Columbia entrance, 1852; further changes, 1853. 

130. The depth of water on the bars at the entrance of Rogue river and Umpquah river, 
Oregon, 1853. 

131. A shoal at the northern entrance to the strait of Rosario, Washington Territory, giving 
good holding ground in thirty-three feet, 1854. 

132. Boulder reef, northwest of Sinclair island, Rosario strait, partly bare at unusually low 
tides, and surrounded by kelp, 1854. 

133. Belle Rock, in the middle of Rosario strait, visible only at extreme low tides, 1854. 
134. Entrance Rock, at the entrance of Rosario strait, 1854. 
135. Unit Rock, in the Canal de Haro, Washington Territory, visible only at extreme low 

tides, 1854. 
136. A three-fathom shoal in the strait of Juan do Fuca, off the southeast part of Bellevue 

or San Juan island, 1854. 
137. Allen's Bank, Admiralty inlet, Washington Territory, 1857. 

138. A five-fathom shoal in the strait of Juan de Fucai between Canal de Haro and Rosario 
i;trait, 1854. 

131). A bank in eleven fathoms, oft' the southern entrance to Canal de Haro, 1854. 
140. The non-existence of two islands at the northern entrance of Canal de Haro, laid down 

on charts, 1853. 
141. Various surveys and charts of small harbors on the Pacific coast of the United States, 

and a continuous reconnaissance of the entire Western Coast and islands adjacent, a great part 
of which was imperfectly known. 

142. Winds of the Western Coast of the United States, 1857. 

ADDITIONAL LIST FOR 1858. 

1. Fishing ledge, off Kennebunk, Me., thoroughly sounded. 
2. A. rock one mile to the southward and westward of Boon island, with seventeen feet 

water. The sea breaks on it in hea"Vy weather. 
3. Development of Boon Island ledge, coast of Maine. 
4. A rock off Cape Neddick, Me., determined in position. 
5. A detached rock two-thirds of a mile northward and eastward of York ledge, Me_ 
6. Determination of the position of a rock more than a mile off the mouth of York river, 

Me., hare at low tides, and dangerous to coasters. 

7. Development of Duck Island ledge. 
8. A very dangerous rock with only six and a half feet water off the entrance to Portsmouth 

harbor, N. H., about four nautical miles eastward from the Whale's Back light. 
9. A rock with twelve feet at mean low water about four miles and a third eastward of the 

Whale's Back. 

10. An extension of the sand spit to the southward of Sunken ledge, Boston harbor, since 
the survey of 184 7. 

11. Luddington Rocks, determined in position, about ten yards apart, a mile and a half 
(nautical) southwest, by compass, from New Haven light-house. 

12. Tidal currents in East river, N. Y., and surface and sub·currents investigated in New 
York harbor, the lower bay, and on the bar. 
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13. Changes of shore-line and hydrography determined at the Cape Fear entrances, N. C. 
14. Increase of depth developed in Maffitt's channel, Charleston harbor, S. C. 
15. A new channel discovered, leading into St. George's spund, (Apalachicola, Fla.,) at the 

east end of Dog island, and anchorage connected with it. 
16. Shoals near the East and West Passes of St. George's sound, (.Apalachicola, Fla.,) and a 

new channel found between St. George's and St. Vincent's islands. 
17. Whiting's Rock, determined in position, near the "Brother's," at the entrance.,of San 

Pablo bay, Cal. 
18. A reef developed off the Contra Costa flats, San Francisco bay, Cal. 
19. A bank of three and a half fathoms, about a mile off the southwest point of Sucia island, 

at the northern entrance of Washington Sound, W. T. 

APPENDIX No. IO. 
Letter to the Secretary of the Treasury, communi,cating do.ta for th.e position, and directwns for 

clearing a dangerous rock off tlie entrance to Portsrnmdh, N. H., developed by tlte waminat·ion of 

Lieut. C1YTUg . .Alexander Murray, U. S. N., .Assistant in the Coast Survey. 

Co.A.BT ScRVEY STATION, 

Beddington, Me., September 10, 1858, 

SIR: I have the honor to report the finding of a dangerous rock off the entrance to the harbor 
of Pqrtsmouth, N. H., with as little as six and a half feet of water on it at mean low tide. The 
rock is a part of Triangle ledge, and was found on the 9th of August l)y Lieut. Comg. Alexander 
Murray, U. S. N., Assistant in the Coast Survey, in the surveying steamer Bibb, that vessel 
striking with violence on it, as its position was not laid down on any known chart of the locality. 

Lieut. Comg. Murray has furnished the following data for the geographical position of this 
danger to the navigation of the vicinity of the entrance to Portsmouth: 

"The monument on York ledge bears N. 29° 15' E.; distance, 1~ nautical mile. 
"The light on Whale's Back bears S. 78° west; distance, 4 nautical miles. 
" Boon island is 6! nautical miles distant, and, with Whale's Back on range, will nearly in -

elude the rock, it being 6° 30' to the southward.'' 
The report of Lieut. Comg. Murray contains also the following direction for clearing the 

rock: 

''After doubling the bell-buoy off Boon island, vessels should keep the Whale's Back open 
to the northward at least two points until they pass the monument on York ledge. 

''The rock has six and a half feet water at mean low tide, and within a ship's length seven and 
eleven fathoms. It should be buoyed." 

I would respectfully request the transmission of a copy of this communication to the Light
house Board, and authority to publish it from the Coast Survey Office in the usual form, as a 
notice to mariners. 

Hon. HOWELL COBB, 

Secretary o/ the Treasury. 

Very respectfully, yours, 
.A.. D. BA.CHE, 

Superintendent United States Ooast Survey. 
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APPENDIX No. 11. 
Ldter to the Secretary qf the Treasury, transmitting the rooommendation ef Li-eut. Comg. W. G. 

Tempw, U. S. N., .Assistant Coast Survey, for a buoy on the sand spit rooently farmed at the 
southern end of Sunken "ledge, Boston harbor. 

CHESHIRE, CONN., October 18, 1858. 

Srn: I have the honor to transmit, for the information of the Light-house Board, an extract 
from a report recently made by Lieut. Corog. W. G. Temple, U.S. N., .Assistant Coast Survey, 
after an incidental examination of the vicinity of Sunken ledge, in Boston harbor. 

My attention having been called by Capt. R. B. Forbes, of Boston, to the fact that a spit of 
sand or gravel had made off from the actual ledge to the southward since the period of the 
survey, Lieut. Oomg. Temple determined the length of that formation, and in reference to it 
he remarks: "The shoal spit which makes off to the southward of Sunken ledge extends 
further than is represented on the published Coast Survey chart of Boston harbor, and requires 
a buoy to mark its extremity, which lies four hundred and fifty yards south from the beacon." 

I would respectfully request that a copy of this communication may be furnished to the 
Light-house Board. 

Hon. HOWELL COBB, 

&cretary ef the Treas·ury. 

Very respectfully, yours, 
A. D. BACHE, 

Superintendent United State.s Ooast Survey. 

APPENDIX No. 12. 
Letter to the Sooretary qf the Treasury, oommunUxii;ing the position ef two poi1nis qf rock southwest 

of the light-house near New Have:n, Conn., a8 determined by Lieut. Comg. W. G. Temp"le, U. S. N., 
Assistant in the Coast Survey. 

Co.A.ST SURVEY STA..TroN NEAR BANGOR, ME-, 
September 13, 1858. 

Sm.: I have the honor to communicate, for the benefit of navigation and for the information 
of the Light-house Board, the following extracts from a report by Lieut. Comg. W. G. Temple, 
U. S. N., Assistant Coast Survey, in charge of the steamer "Corwin," on an examination for a 
rock reported to exist in the vicinity of New Haven, Conn.: 

"Agreeably to your instructions of June 19 and 25, I stopped at New Haven to search for a 
rock reported by the pilots as not laid down upon the published chart, and I have now to sub
mit the following report: 

"At a distance of exactly one and a half (lk) nautical mile due SW., by compass, from 
the light-house there are two sharp pointed rocks, lying some ten (10) yards apart, and having 
but twelve and a half (12i) feet of water on them at low tide, or when reduced to the plane of 
reference of the published chart. All around them is to be found from seventeen (17) to nine
teen and a half (19!) feet. 

: 'I would recommend that a striped buoy be placed on the spot, which can be accurately 
pomted out by the pilots by means of cross-ranges, which I selected and showed them. 
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"I would also recommend that a black buoy be placed on the eleven (11) feet shoal, which 
lies about three-quarters ( ! ) of a mile to the northward of these rocks. 

''Both of these buoy~ are much needed for safe navigation.'' 
I prop~e to call these rocks " Luddington Rocks," after the pilot who called attention to 

them, and would respectfully request authority to publish this in the usual form, as a notice to 

mariners, and that a copy of it may be transmitted to the Light-house Board. 
I am indebted to G. W. Blunt, esq., for the information which led to this examination. 

Very respectfully, yours, 

A. D. BACHE, Superintendent. 
Hon. HowELL COBB, Sec:-retary cf the Treasury. 

APPENDIX No. 13. 
Report cf Lieut. Omng. T. B. Huger, U. S. N., .Assistant in the GOWJt Survey, showing the result 

if comparisons of the hydrographic surveys made in .December, 1856, and Marek, 1858, at the 
entrances ef Cape Fear river, N. 0. 

UNITED STATES SCHOONER CRAWFORD, 

Smithvirle, N. C., June 17, 1858. 
Srn: I herewith forward charts of my resurvey of the north and south entrances to Cape 

Fear river, made in obedience to your order, which was received at Fernandina in April last, 
for the "Cape Pear commission," and note the following changes as the result of comparison 
between them and corresponding sheets executed by Lieut. Comg. J. N. Maffitt in 1856: 

Bald Head and Western bar.-The 18 and 12 feet curves remain nearly the same, there being 

no material change in either, except the existence now of two spobt, one of 15 feet, about 150 
yards to the southward of Bald Head wharf, and one of 16 feet, about the same distance to the 
northward, which is not shown on the chart of 1857. The shore-line to the northward of the 
wharf seems to have washed in about 20 yards. Little or no change has taken place to the 
eastward of the wharf. The pocket has undergone but a slight change, though it is apparently 

cutting away towards the outer buoy on the western bar. The Middle Ground has remained 
about the same-in many places on the shoal where I have run lines in this work there are 
none on the chart of 1857, so that I have been unable to make a reference. The rip has 
undergone but slight alterations, and this is so continually shifting that it would be almost 
impossible to make any comparison that would be lasting enough for service in future. I found 

two 6 feet spots which seemed unknown to the pilots; it has now a depth of 7 feet at mean 
low water. 

New Inl.et.-The changes of shore-line on Zeek' s island are considerable. There are now 
two openings, made by the gale of 1857, through which the tide runs with great force. In one 
of them there is a depth, in spots, of 20 feet. .A.round the wharf the sand is making very 
rapidly, so much so, in fact, during the month I had the tide-gauge there, as to compel me to 
alter its location, or more properly to extend it some ten or twelve feet out from its first posi· 
tion, close by the outer piles of the wharf. Federal Point, opposite Zeek'& Island wharf, has 
changed but little, but the bulkhead which threatened to close the entrance has become broken 
a.nd detached, particularly towards the northern end. The SW. spit of Zeek's island has been 
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washed away some twenty yards, while a little further to the eastward it has made out some 
fifty yardt>, and to the northward it has again washed away some forty yards. New Inlet bar 
seems to have undergone but slight changes since the survey of 1856, by Lieut. Comg. Maffitt. 

I am, very re.spectfully, your obedient servant, 

Prof. A. D. BACHE, 

T. B. HUGER, 
Li'eut. Comg. U. 8. N., AssiBtant OOOJJt Survey. 

SuperinfR!ndent U. S. OOCUlt Survey, Washington. 

APPENDIX No. 14. 
Report of Assistant O. P. Bolles on the resuUs qf a f.opographica], resurvey ef the slwres qf the 

Cape Fear entrances and ailjacent islands. 

SMITHVILLE, N. C ., August 22, 1858. 
Sm: The topographical resurvey of the shores of the harbor of Cape Fear river, and the 

approaches to the same, was commenced on the 8th of April, and completed on the 31st of May. 
The following comparisons derived from the resurvey may be found useful, and are therefore 

respectfully submitted: 
1st. The sea-shore of Oak island from abreast of the range lights to ''Oak'' station, two 

miles west of Fort Caswell, has washed away from fifteen to twenty metres. "Oak," which 
was one of the points in the chain of triangulation, extended to the westward and located on a 
sand-bill some twelve feet high, is now below high water mark, and therefore lost. 

2d. The shore on the north side of Bald Head Point is making out as far as the bight, (half
way between the point and the light-house;) from thfr. bight to Cape Creek the shore is 
washing away. 

3d. 'l'he south shore of Smith's island is washing away, and the Cape has turned more to 
the westward. 

4th. The whole of the eastern shore of Smith's island has washed away at least twenty 
metres, and North and South Base are destroyed by the encroachments of the sea. 

5th. Zeek' s island is washing away on the east side, and making gradually on the north 
and west sides. 

6th. Federal Point is moving gradually towards the southwest. 
7th. The eastern shore of Snow's marsh (lying opposite to New Inlet) is washing away 

gradually. 

8th. The western shore of the river between McRacken' s signal and Deep Water Point is 
washing away, and marsh is now forming there. 

9th. The shoal on the west and south side of Battery island remains about the same. 

Very respectfully, yours, 

Prof. A. D. BACHB, 

s~ u. s. 0oast '*""1ey. 

CHARLES P. BOLLES, 
A88istant 00<J,8f, Swr'11ey. 
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APPENDIX No. 15. 
Leiter to the, Secretary qf the Truumry, communicating the resUlts qf a re.survey ef Mqffitt' s channel, 

made in March, 1:8.58, by Lieut. Comg. T. B. Huger, U. S. N., Assistant in the Coast Survey. 

COAST SURVEY OFFICE, May 11, 1858. 
Srn: I have the honor to state that, as part of the hydrographic operations of the ~eason in 

Section V, a resurvey of Maffitt' s channel leading into Charleston harbor, S. C., was made in 

March by Lieut. Comg. T. B. Huger, U. S. N., Assistant in the Coast Survey, with a view to 
ascertain the changes effected by dredging and natural causes. 

The following extracts from a report addressed to me by that officer show the results of the 
recent examination: 

"From a comparison of my soundings Vlrith those made by Lieut. Comg. Maffitt in 1857, I 
find changes of a character calculated to encourage the belief that this channel will soon become 
the main passageway for the commerce of Charleston." 

"In June, 1857, the outer and inner twelve feet curves were separated by the bulkhead 
twenty-four hundred feet. The recent survey shows that the channel has deepened, and that 
the distance between the twelve feet curves is now only seven hundred and ninety feet." 

"The water on the shoal spit of the bulkhead has materially deepened, and the play of the 
current upon that locality seems to be acting favorably for the channel.'' 

"Maffitt' s channel has eighteen inches more water at present than it had in June, 1857, and 
the general character of the channel in width and depth has decidedly improved.'' 

The tendency to improvement in the capacity of this entrance to Charleston harbor being 
of general interest to navigation on the Atlantic Coast, I would respectfully request authority 
to publish the results here set forth in the usual form of notice to mariners. 

Very respectfully, yours, 

Hon. HOWELL COBB, 
A. D. BACHE, Superintendent. 

Secretary ef the Treal3ury. 

APPENDIX No. 16. 
Ltter to the Secretary qf the Treasury, communicating the dise-0very and sounding out ef a neto 

channd leading into the eastern end qf St. George's sound, Florida, by Lieut. Comg. J. K. Duer, 
U. S. N., Assistant in the Ooast Survey. 

Co.A.ST SURVEY OFFICE, May 18, 1858. 
Sm: I have the honor to communicate the discovery of a new channel leading into St. 

George's sound, Florida, the sound of which Apalachicola bay is an a.rm, by the Coast Survey 
parties working there. 

The channel has been sounded out by Lieut. Comg. J. K. Duer, U.S. N., Assistant in the 
Coast Survey, who gives the following description of it: 

* * ''The fact is established that an excellent channel exists from sea to the S011nd (St. 
George's) running close in with the north shore of Dog island, with not less than twenty-one 

or twenty-two feet of water, (twenty or twenty-one feet at low water.") 
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"It is highly probable that deeper water may yet be found near the eastern end of the 

island.'' 
"By this channel vessels may be carried from sea to a good anchorage in four fathoms, under 

a reef, and from there around the easternmost point and shoal of Dog island with not less than 
twenty-one or twenty-two feet, (twenty or twenty-one at low water,) as just stated. The general 
depth is four fathoms or more." 

"On the bar of the east pass the depth at high tides is usually seventeen feet, never 
exceeding three fathoms.' 1 

* * * ''Below are given directions for entering 
running into the four fathom anchorage under the reef. 
go without a pilot." 

the new channel from sea, and for 
Beyond this it would not be safe to 

"Directions.-Bring Dog island light-house to bear west (by compass) and Southwest Cape 
NE. ~ N. On finding 5i or 6 fathoms water, the course hence is north until the easternmost 
end of Dog island bears SW. by W. i W., or until the water shoals off the east point of 
.Alligator harbor. From here haul up W.SW. and keep this course until well inside the reef, 
which can readily be discerned by colored water or breakers.'' 

"Between Southwest Cape and the reef the channel now reported is very deep, having not 
less than thirty-one feet until well in towards the land, where soundings give four fathoms." 

"To enter St. George's sound by this new pass a light-house on Southwest Cape will be 
indispensable, as well as another light on Dog island. A beacon should be placed at each point 
immediately.'' 

The channel also should be marked by buoys. 
I would respectfully request that a copy of this communication may be transmitted to the 

Light-house Board, and that authority be given to publish it in the usual form for tht:J infor
mation of navigators. 

Very respectfully, yours, 
A. D. BACHE, Superintendent. 

Hon. HOWELL COBB, 

Sec1·etary of the Treasury. 

APPENDIX No. 17. 
Letter to the Sreretary if the Treasury, comm11,nicating the discovery by LWut. Oomg. J. K. Duer, 

U. 8. N., Assistant Coast Survey, ef several shoah near the passes qf St. Grorge' s sound, and a 
new channd/or entering the 8ound between St. George's and St. Vincent islands. 

COAST SURVEY OFFICE, May 5, 1858. 
Srn: I have the honor to communicate extracts from a report in reference to developments 

ma.de in St. George's sound, western coast of Florida peninsula, by Lieut. Oomg. J. K. Duer, 
U. S. N., Assistant Coast Survey. 

The extracts show important special results obtained in the prosecution of the regular hydro
graphy of that quarter, and contain, also, sailing directions for navigating a channel sounded 
out near Cape St. George light·house. 

"I. The shoal off Cape St. George light-house (commonly designated as the 'Cape Shoal') is 
composed of detached reefs extending in a south and south by east direction from the light-

20 Cl!:> 
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house., with channels of various depths running between them. The only one, however, that 
can be recommended for navigation is about four miles from the land. This is quite wide, and 
the soundings in it vary from four fathoms to seventeen feet, the latter being the least water 
found. On the outer edge of it there are reefs having but ten or eleven feet on them, and on 
the inner edge others with but seven or eight feet. In both instances the water shoals very 
suddenly, and breaks unless the sea is very smooth. 

''The end of this shoal is about six miles from the point of Cape St. George. T}j.ere tho 
water deepens to three fathoms, and by taking the channel coastwise vessels may save them
selves great loss of time. 

"The following directions will carry vessels through it: 
"Bound to the eastward.-From the bar at the West Pass steer SE. (by compass) until the 

light-house on Cape St. George bears N. by W., then haul up east, and when in five fathoms 
the channel has been cleared. 

"Bound to the westward.-When about four miles from the land, and in five fathoms water, 
get the light-house to bear N.NW., and steer east until it bears N. by W., then steer NW. 
and find four and a half fathoms. Continue on this course if bound to Apalachicola. When 
crossing the shoal the lead should be kept constantly going, as the set of the currents is always 
uncertain. 

"This channel might be easily buoyed out. Two large buoys only would be requisite. 
''II. Very near mid channel, and just inside the bar of the West Pass, there is a lump having 

only nine feet of water on it at the low tides which occur after a strong northerly wind. TLis 
is a continuation of a spit which puts out from the East Breakers, and there is deeper water 
between them and the lump. 

"Tho following bearings show its position: 
"Light-house on Cape St. George, bearing E. by S., (true.) 
'"W esternrnost point of St. George's island, bearing NE. by E, (true.) 
''III. Outside the West Breakers of the East Pass, and near the easternmost point of St. 

George's island, there is a shoal having upon it but fiftee.n or sixteen feet, while all around 
there is from three and a half to four and a half fathoms. 

"Dog island light-house bears from it SW. ! 
island S. by W. ! W." 

Very respectfully yours, 

Hon. HO'WELL COBB, 

Secretary ef the Treasury. 

S., (true,) and the east end of St. George's 

A. D. BACHE, Superinte1ulent. 

APPENDIX No. 18. 
Letter to the Secretary of the Treasury, communicating the development <f dangerB f,o 'IUJlvigation in 

San Frandsoo bay, OaJ;ijornia. 

CO.WT SURVEY OFFICE, June 15, 1858. 
Sm: I have the honor to report that a small rock off San Pablo Point, lying a little to the 

south~ard and westward of the '' Brothers,'' and in the track of vessels going from San 
Francisco to Benicia, has been examined, and the vicinity sounded by Lieut. Oomg. R. M. 
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Cuyler, U. S. N., .Assistant in the Coast Survey. The following is an extract from a recent 

report made by that officer: 
''The least water found was seventeen feet, but, as it was about tho time of high water, 

four or five feet should be deducted. To be on the safe side I have put down the depth as 
twelve feet at mean low water, and have marked the spot 'Whiting's Rock' on the tracing 
which accompanies my report/' 

"It is small and might easily escape detection in soundings." 
"I took the occasion also to look for a reef on the Contra Costa flats, the existence of which 

had been i-eported to me several weeks before, and after three attempts found it. A.t very 
low tides this reef is bare, and would probably be only covered at mean low Vl"ater." 

The positions of the two dangers to navigation mentioned above have been marked on the 
charts of San Pablo and San Francisco bays, the engraving of which is now in progress. 

I would respectfully request authority to publish this letter in the form of a notice to mariners. 
Very respectfully, yours, 

A. D. BACHE, Superintendent. 
Hon. HOWELL COBB, 

Secretary of the Treasury. 

APPENDIX No. 19. 
Report Qf Oapt,ain W. R. Pcilmer, U. S. Topogmpliical Engineers, .Assistant in charge of the, Coast 

Survey qffice, and extracts from sub-reports of chiefs of the office diviBions. 

Co.A.ST SURVEY OFFICE, October I, 1858. 
DEAR Sm: I have the honor to submit herewith the annual reports of the chiefs of the various 

divisions of this office, showing the details of work executed in each since the 1st of November, 
1857. 

Captain M. L. Smith, corps of topographical engineers, U. S . .A., continued in charge of this 
office, assisted by 1st Lieutenant A. P. Hill, ]st artillery, until the 18th of May last. Your 
instructions of that date assigned these officers to other duty connected with the survey, and I 
was directed to assume the charge of this office, that is, for the last four months; 1st Lieutenant 
J. P. Roy, 2d infantry, _was assigned as general assistant in the office. 

The merits and capacity of my predeces11or, and of 1st Lieutenant Hill, are so well known to 
you that it is unnecessary for me to advert to them . 

.A detailed statement of the results produced, showing the share of each employe of the office 
in its labors, will be found in t be reports of the chiefs of the divisions, hereto annexed, in the 
order in which I shall name them. I do not present to you at this time any extended notice of 
the work of any one division, as the clear and elaborate report of Captain Smith of the la.st 

year seems to render this unnecessary, and particularly as I have been in charge of the office 
for so short a period. I would, however, observe that in my judgment this office has maintained 
the efficiency that has been so highly and properly commended by each of my predecessors, 
and a& very few changes have been made in its personnel, a steady improvement is manifested 
in the results obtained. 

. Oomputi'Tl{I Divi,sioo -This division is under the charge of Assistant C. A. Schott; the ability, 

mdustry, and strict attention to duty that characterize its chief are rarely equalled. I regret to 



 

156 REPORT OF THE SUPERINTENDENT OF 

add that his health suffers at this time from the confinement to which his duties have subjected 
him. Its numbers have remained the same as during the past year, enabling it to meet all the 
demands made upon it, viz: furnishing data for the charts and to parties in the field, and also 
information to persons not connected with the survey, (on their application, which is only 
communicated under the authority of the Treasury Department,) besides its regular duties of 
computing, comparing and adjusting the primary, secondary, and tertiary triangulations; the 
measurements of bases; astronomical, chronometric and magnetic observations, &c.; -,each of 
these calculations being twice and often thrice revised, and re-examined by separate computers, 
thus insuring in all cases the greatest possible accuracy. 

The report of Assistant C. A.. Schott is hereto appended. 
Tidal .Division.-The chief of this division, Assistant L. F. Pourtales, reports direct to the 

Superintendent, by whom its operations are immediately controlled. Assistant Pourtales' 
report will be found in Appendix No. 29 . 

.Drawing .Division.-The drawing division, under the experienced and able management of 
lst Lieutenant J. C. Tidball, 2d artillery, who has had continuous charge of it since August, 
1855, now more than three ye.ars, has made considerable improvement in its progress over that 
of previous years. The force, although comparatively small, has not only gained in its advanced 
supply of work for the increased number of engravers, but has also furnished the drawings for 
the lithographers, and met with promptness all demands made upon it for projections, tracings, 
&c. The annexed report of Lieutenant Tidball, and the lists accompanying it, specify in detail 
the work executed by each draughtsman, and the progress made during the year. 

Engraving .Division.-This division consists at this time of one chief engraver, nineteen 
engraverH, and one apprentice. The work executed upon our first class finished charts, cannot, 
it is believed, be excelled in skill and beauty by engravers of the highest reputation in this or 
any other country known to the art. 

First Lieutenant Rufus Saxton, 4th artillery, who has been in charge of this division since 
June, 1856, has with success devoted great attention and energy to its judicious management. 
His report of the maps, charts and sketches engraved during the year, with the accompanying 
lists hereto appended, will exhibit in detail the character and amount of work executed by each 
of the engravers. 

Electrotype Division.-Under the skilful management of Mr, George Mathiot, the electro· 
typist of this office, ninety-five plates have been made this year, being eleven more than the 
number produced during the last, and greatly exceeding that of any previous year. Of these 
forty-six were in alto and forty-nine in basso; in addition to this ten plates have been altered 
and extended by the electrotype process. 

Mr. Mathiot has also with increased success devoted a portion of his time to making interest
ing experiments in photography, especially with a view to its use in the preparation of the 
reductions from the original plane-table sheets. His report is annexed. 

Miscillane,ous division.-This division has been organized since the date of the last report, and 
has already improved in efficiency under the charge of Lieut. J. P. Roy, as compared with its 
former separate working. It comprises the printing and ditltribution of maps, charts, and 
Coast Survey reports. The annexed report of Lieut. Roy, and subjoined statements, will show 
its operations sinoo the 1st of November, 1857. 

Archives and library.-This branch of the office is continued under the charge of Mr. C. B. 

Snow, by whom the duties connected therewith are satisfactorily performed. 
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My predecessor, in his annual report of last year, called attention to the great inconvenience 
that would be felt if a larger space for a depository for the archives and books was not shortly 
provided. Since then upwards of one thousand volumes of records and nearly one hundred and 
fifty plane-table sheets have been added to the vast amount then on deposit in the small room 

occupied for that purpose. This inconvenience is now felt, and increases with the constant 
accumulation of the archives in the survey. 

During the year one hundred and six volumes have been added to the 'library, of which 
tv .. ~enty-four were presented by foreign governments and scientific societies, and eighty-two 
purchased. The library consists at this ·time of nearly three thousand volumes. 

Instrument shop.-The labors of this division of the office are satisfactorily performed under 

the charge of Mr . .J. Vierbuchen, master instrument maker. * * * * 
The following number of instruments of the several classes named have been made within the 

year : Fifteen for geodesy; seven for astronomical observations, (parts of instruments;) one for 

magnetic observations; forty-four for topography; forty-one for hydrographic purposes; six
teen for drawing; one hundred and thirteen tools; and :fifteen implements for miscellaneous 
purposes. 

The following have been repaired : Thirty-seven geodetic instruments ; ten astronomical 
instruments ; four magnetic ; forty topographical ; forty hydrographic ; and fifteen drawing 
instruments. 

In the shop the force consists of five instrument makers and a blacksmith. 

Carpentry.-The implements and appliances needed for the use and transportation of the 
instruments employed in the field and afloat have been made as occasion required. Of these, 
thirty-six pieces of work were for geodetic or topographical purposes, exclusive of fifteen chests 

and packing boxes. Two tide-gauges have been made, and for office use three scales and a 

board for reading the tidal registers, in addition to ninety-five pieces, as cases, desks, tables, 
frames, and drawing boards ; and a hundred and sixty-two tubes have been painted and marked 
for filing original maps and charts. A portico has been put up and glazed, and a large camera 
made for photographic purposes, besides thirty-six frames and boxes for the electrotype labor

atory. * * * * * * * * * * * 
The faithfulness and skill with which the work is carried on by Mr. A. Yeatman, the master 

carpenter, merits commendation. He is assisted by one carpenter and one apprentice. 
In closing this report it becomes equally a pleasure and a duty to acknowledge tile valuable 

services of Lieut. .J. P. Roy, general assistant, upon whom, in the absence of the a1tsistant in 
charge, the administratioftlo;Of the details of the office devolves, in addition to his other special 
and regular duties. 

It is also my duty to express myself in the higheE't terms of the manner in which the varied 
clerical duties are performed by Mr. A. W. Russell, the principal clerk of the assistant in 
charge. 

I have the honor to be, very respectfully, your obedient servant, 
'W.R. PALMER, 

Prof. A. D. BACHE , 
Capt. Top. Eng' rs, Assistant in charge of Office CocLBt Survey. 

Superinte:ndent U. 8. Coast Survey. 
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Report of Assistant Oharks A. Schott, in charge o/ the Computing IJivisi01i. 

COAST SURVEY OFFICE, Octo'bcr 1, 1858. 
Agreeably to the regulations of the office, I herewith respectfully submit the annual report 

of the result of the labors of the several computers for the year ending October 1, 1858. 
The number of ~he computers has been the same as last year; the opening occasioned by 

Mr. Blankenship's resignation has been filled by Mr. W. D. Storke, who reported for duty 
December 22, 1857. No temporary assistance was had or required during the year . 

.A smaller amount of field-work was received by the division than in former years, in con
sequence of which one of the computers was temporarily transferred to assist in the work of 
the publication of records and results. As another consequence, a more frequent application 
has been made of the method of least squares, and thus the desired accuracy obtained at once. 
In addition, all results now far enough advanced have been put in proper shape for publication. 

The general distribution of the different kinds of computations, and the amount of work 
done by each computer, will be seen from the following detailed statements. 

Besides attending to the ordinary duties of the division, the following subjects have received 
my particular attention, and reports have been made in reference to them. The station error 
in azimuth; the result of a preliminary investigation and reduction of the arc of a meridian 
measured in tLe Eastern States; the result of the reduction of the primary base lines at Cape 

Sable and on Epping Plains; and the result of an investigation of the co-efficient of expansion 
of the standard base bar. With the assistance of a computer, certain secondary triangulations 
in Section I, of 1849, and the primary triangulation of Section IV, have been adjusted and 
reduced by the method of least squares. The magnetic reductions in general have been kept 
up to date. 

Assistant Theodore W. Werner completed the reduction of the triangulation south of Tybee, 
(1857 ;) reduced the Matagorda bay triangulation, (1857 ;) also, that in the vicinity of San 
Pedro in California, including Ass] st.ant Greenwell' s latest work. He reduced Lieut. Seward's 
triangulation on the Florida reef, (1856-'57,) and .Assistant Davidson's additional work (1857) 
on Admiralty inlet. He completed the latitude computations of station Columbia, occupied 

by Dr. Gould; supplied the L. M. Z. to the Cumberland Sound triangulation, including Capt. 
Simpson's work near Fernandina; and reduced the triangulation forming the connexion between 
Charleston harbor and Winyah bay. 

Mr. Eugene NuUy completed the reduction of the chronometric longitude of Fernandina, 
and after reducing the latitude of Presidio was supplied with worlt"by the party in charge of 
the publication of the records from November 13, 1867, to June 1, 1858. He has since made 
the second reduction of the latitude of Columbia, and made progress with the reduction of the 
Z. 'l'. latitude of Calais, Me., (1857 .) 

Mr. James Main revised the latitude computations of Mt. Harris; was engaged in the 
collection of elevations; attended to miscellaneous computations; revised the latitude of Mt. 
Desert, and the longitude computations of Fernandina, Fla. He reduced the magnetic obser· 
vations of 1857 in Sections I and VIII; revised the azimuth of Unkonoonuc; mr.de some 
reductions for time; revised the azimuth of Mt. Pleasant, Soper and Hill station; also of Deer 
island and Hurricane island; reduced three moon culminations observed at Hudson, Washington 
Territory; and completed the azimuth revision of stations Bodies island Stevenson's Point, 

' 
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and Dollar Point. He also reduced the magnetic observations made at the Dudley Observatory, 

and at New Orleans. 
Mr. Gottleib Rumpf attended to the insertion of the geographical positions in the registers; 

oompleted L. M. Z. of a part of the triangulation in Section VIII; reduced ~issistant Blunt' s 
new triangulation in the vicinity of New York, a computat.ion of considerable extent, including 
also the reduction of the (1854) Hudson river triangulation; attended to the preparation of the 
annual statistics; reduced the triangulation of Hudson river (1857 ;) and made some least square 
reduction of the Mobile bay triangulation. 

Mr. John WeiBBner completed the first set of L. M. Z. to Capt. Simpson's and Lieut. Evans' 
triangulation near the St. Mary's river, and also some new positions in Section I; alilsisted in 
the preparation of the geographical positions for the report; completed the reduction of the 
.A.tchafalaya bay triangulation of 1855 and 1856, including that of Cote Blanche bay; revised 
abstracts of horizontal angles of the primary triangulation in Section IV; reduced the Patuxent 
river work of Lieut. Roy's, and the St. George's sound triangulation in Section VII as far as 
S. W. Cape; calculated the length of the new base at Cedar Key; assisted me in the least 
square reduction of the primary triangulation of Sections I and IV, and afao of Section III; 
reduced the latitude of Deer island; assisted occasionally on the L. M. Z. reductions of New 
York, and made progress in the reduction of Lieut. Seward's triangulation near Cape Sable 
base . 

. Mr. W. D. Storke after making himself familiar with our methods of reduction, assisted Mr. 
Rumpf on his L. M. Z. calculations of New York; performed !!Orne miscellaneous duties referring 
to measures of areas and positions; supplied the Cedar Key and W acassassa bay with L. M. Z.; 
reduced the small triangulation of Curratoman river, Section III; assisted on the reduction of 
the Atchafalaya and Cote Blanche bay work, and on the preparation of statistics; and reduced 
Lieut. Evans' triangulation between Ossabaw and Sapclo sound, including the supply of L. 
M. Z. t.o the latter locality. 

Mr. John T. Hoover attended to the clerical duties of the division, and assisted on tho 
revision of the geographical positions for the report of 1857. 

Report of Assistant L. F. Pourtaks, in charge of Tidal Division. 

COAST SURVEY OFFICE, October 1, 1858. 

The following report on the occupation of the computers in this division during the past year 
is respectfully submitted: 

Mr. B. S. Avery has continued to discuss the Boston tidal observations with a view to pre· 
paring tables of predictions. He has also treated, by the same method, a series of the tides of 
San Diego bay, Cal. 

M1·. S. Walker bas been engaged during part of the year in making graphical decompositions 
of the tidal curves from the Florida. reef. He is now employed in reading off the sheets of the 
se]f-registering tide·gauges, and has charge of the correspondence with the observers and of 
the lists of receipts of observations. 

Mr. J. DoWtleB joined the division, from Assistant J. E. Hilgard's party, on January 1, and 
has plotted and decomposed graphically the tidal curves from the Florida reef. 
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Mr. G. O. Blanchard made ordinary reductions of tides and copies of reports, &c., until 
March 8, when he left the office. 

Mr. B. E. Evans was temporarily attached to this division until the end of November, 1857, 
and again in May and June when not employed on field duty. He made ordinary reductions 
and readings from the self-registering tide-sheets. 

Mr. 0. Fendall was employed during the month of May in comparing simultaneous observa
tions of tides in the waters of San Francisco bay, Cal. 

Mr. D. Trueheart assisted Mr. Avery in his discussion of the Boston tides from June 28 to 
August 31. 

The meteorological observations made by the tidal observers on the Western Coast havo 
been reduced, as heretofore, by M. Thomas, and the tidal observations of the permanent 
stations have been reduced since the month of !lay by S. D. Pendleton. 

Report ef Lieut. J. 0. Tidball, U. S. A., assistant in charge ef the Drawing Division. 

Co.A.ST SURVEY OFFICE, lvovember 1, 1858. 
This division has remained under my charge during the past year, and Mr. G. A. Porterfield 

has continued to assist me in the performance of my duties. 
The following statement of work executed by draughtsmen, and the different lists accompa

nying this report, will show the progress made by the division during the year: 
Assistant W. M. 0. Fairfax has been employed upon the reduction of the topography of 

Cape Cod bay and the coast of Massachusetts from Plymouth to Hyannis, scale -nhir; coast of 
South Carolina, including Charleston harbor and vicinity, 60t01r; and Florida reefs and keys, 
from Virginia key to Lower Matecumbe key, a1so Key West and vicinity, soioo· 

Assistant M. J. McOlery has made additions to the Congress map, TirOi-OilO; and has been 
employed in reducing the topography of Massachusetts bay, "S"o!ooi and that of the coast of 
Massachusetts, from Portsmouth to Cape Ann, 111r~· He has commenced the topography of 
off-shore charts: No. IV, from Cape May to Currituck sound, ~oitro-0-; and No. V, from 

Currituck sound to Cape Fear, ·.-o oko· 
Mr. James J. Ricketts was employed upon the hydrograpby of off-shore chart No. II, from 

Cape Ann to Gay Head, -rr~ooi and Chesapeake bay, No. 4, from Potomac river entrance to 
the entrance of Pocomoke sound, in+o0 , until the first of February, when he tendered his 
resignation, which was accepted by the Superintendent. 

Mr. A. Boschke has been in charge of the making of projects of maps and charts. 
Mr. L. D. Will-iams has been engaged upon preliminary charts: No. 3, from Portland to 

Cape Cod, 20c11>-0oi No. 12, from Cape Lookout to Cape Fear, 20,f000 ; Nos. 19 and 20, Florida 
reefs and keys, from Virginia key to the westward of the Tortugas, no1un; No. 26, from 
Mobile bay to Lake Pontchartrain, inclusive, TiefooT; and off.shore chart No. II, from Cape 

Ann to Gay Head, nffouo· He has also made additions to the Congress map, no!11T0i pro
jections on copper, and verifications. 

Mr. A. Lindenkohl has drawn the preliminary chart of Monterey bay, &rtoTi reduced the 
topography of San Pablo bay, soho; prepared maps of the Florida keys for the General Land 
Office, and has also been employed upon the lower sheet of Rappahannock river, from Punch 
Bowl to the entrance, e1fho; and those of San Francisco bay and vicinity, ~· 



 

THE UNITED STATES COAST SURVEY. 161 

Mr. A. Bol:ba£h has made comparative charts of the Cape Fear entrances, JOi-00 ; completed 
the bydrography of Chesapeake bay, No. 2, from Magotby river to Chester river, ~; and 
has been engage"d in reducing the hydrography of Massachusetts bay, 60

1 
0 ; New York bay 

and harbor, a.ho; Chesapeake bay, No. 4, from Potomac River entrance to the entrance of 
Pocomoke sound, nlin; and also in verifications, examinations, and corrections of original 
hydrographic work. 

Mr. W. P. Schulz has reduced the hydrography of Matagorda entrance, T"aho, and has 
been employed upon progress sketches, projects, and projections. 

Mr. A. Stra1LSz has completed the reduction of the hydrography of St. Helena sound, n-h-o; 
plotted original hydrographic sheets of Rappahannock river from Urbanna. to the entrance; 
and has been engaged upon the reduction of the hydrography of Chesapeake bay, Nos. 5 and 
6, from Pocomoke sound to the entrance of the bay, 811-hrii· 

Mr. W. T. Martin has been occupied in drawing the topography and hydrography of Missis· 
sip pi sound, Nos. 2 and 3, from Round island to Lake Pontchartrain, Bll-h-o ; in drawing 
topography for charts of the coast of Texas, Nos. 106 and 107, from Galveston bay to Matagorda 
bay, soto-0 ; and for that of the Florida reefs from Garden cove to Lower Matecumbe key, 

1 
B"Tf1J01f• 

M-i·. P. Wit:rel has reduced the maps of St. Mary's river and Fernandina harbor, n-!-oo; 
Pensacola bay, ~o!00 ; Eull's bay, ,oho; St. Simon's sound and Erunswick harbor, ;ro~ooi 

and Rockport harbor, n+o-1,. He has completed the topographical drawing of Chesapeake 
bay, No. 2, 6~irn·; additions to San Francisco bay, 6lftrui and York river, Va., (lower sheet,) 
soh0; and has been employed upon the upper sheet of York river, Va., Trlooi on progress 
sketches, projections, projections on copper, and miscellaneous work. 

Mr. F. Fairfax has reduced the hydrography of Semiahmoo bay, ~; Humboldt bay, 
~; and has made a comparative chart of St. John's entrance, TD"hro; and tracings of 
topographical sheets for photographic experiments. He has been engaged, also, in reducing 
the topography of the upper sheet of James river, Va., ~00-. 

Mr. B. Hooe has copied the plane-table sheets of the Florida keys for the General Land 
Office, and has been continued upon tracinO's, 

0 • 

Artificer J. A. Campbell, U. S • ..4.., has been continued upon tracings, and in charge of the 
miscellaneous maps. 

Mr. S. B. Linton has drawn the sketch of co-tidal lines of the Atlantic coast, and has been 
engaged upon titles and general lettering, and on progress sketches and projections. 

Mr. W. T. Brighi has drawn the diagrams showing the lines of descent in deep-sea soundings, 
diagrams of currents in New York Harbor entrance, and additions to the progress sketches. 

Mr. A.. Schoepf, on contract, has reduced the hydrographic chart of Hatteras inlet, Tiiho, 
and that of Ocracoke inlet, 'lf'lrho. 

21. 
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Li,st of maps and sketches complete4, or in progress, duri'ttt] the year ending NO'Vember 1, 1858, 
arranged in order of seot,ions. 

Name. 

Sli:C'l'ION I.-Cbast ef .Maim, New Hampahire, .Ma33aoawetU, 
and Rlwde I.W.nd. 

Progress sketch A---------------------------·--···· 
Progress skekh A bis .••••. -----·-------------------
Epping Plains base, Maine •••• - • --- •••••• ----. _ •••••• 
Seacoast of Maine, New Hampshire, and Massachillietts, 

from Portland to Cape Cod •• -- - --- -- --- --- ••••• - - - • 
Coast of New Hampshire and Ma.ssa.chUl!etts, from Ports

mouth to Cape Ann------------------------------
Rockport haxbor, Massachusetts • _ - • _ -- • -- - •••••••• --
General coast chart No. II, from Cape Ann to Gay Head, 

Massachusetts --- - _____ - - ---- - -- _ - - __ - • -- ___ - •••• 
Massachusetts bay and coast, from Cape Ann to near Ply-

mouth ________ ••• _________ •••••• _________ • ___ • __ 

Cap<J C<>d bay and coast of M-.husetts, from Plymouth 
to Hyannis ••• - - •• --- --·. -- ••• --- •• --- - ---- - •••• _ 

SRCTION II.-llxul of Cunnediczd, NtflI! Yark, New Ja""!/, 
Pennsylwma, and Delaware, 1Wrth ef Cap<! Henlopen. 

Progress sketch B. --- --- --- • ----. -- • -- ----. ---- ---- -
New York bay and harbor __ • -- •• - --- • - • --- __ • __ ••• __ 
Di&~ms showing velocity of currents in and near New 

Scale. 

1-600, 900 
l-400,000 
1-20,000 

Descl'iption. 

Sketch------ --------------

Remo.rka. 

Completed. 
Do. 
Do. 

1-'WO, 000 Preliminary chart. ___________ In progress. 

1-80, 000 Finished map __ •• _ •• --- • •••• Do. 
1-20, 000 ____ •• do.--------- •• ____ ---- Completed. 

1-400,000 Finished chart. ••••••••••••• In progress. 

1-80,000 Finished map·-------------- Do. 

1-80.,000 .••••• do.................... Do. 

l-400,000 
1-80, 000 

.•• - - - •• -- -- --- - --· - - ••• ••• • Completed. Fiuisbed map _______________ In progreas 

York harbor entrar:we ---·--·----------------·---- ······--·-···· Diagrams •••• ------·------- Completed. 
Sketch showing current stations occupied in and near New 

York harbor entrance •.• -----------------------·------·-····---- Sketch-·---·-------------- Do. 
Sketchee showing set of currents in Sandy Hook bay------------------ Sketches------.---- - ---··-· Do. 

SECTION IIl.-CbaBt' <!f DdaUJare, rouJ}, of Gape Hen/,open, 
Marvland and Virginia, north ef Cbpi Hmry 

Progress sketch c __________________________________ _ 
General coast chart No. IV, from C&pe May, New Jersey, 

to Currituck sound, North Carolina. __ --- - -- ••••• --- -
Chesapeake b&y, No. 2, from Magothy river to Chester 
· river, Maryland-------------------------------·--
Chesapeake ba.y, No. 8, from Hudson river to Potomac 

river, Maryland--------------·····---------·-··--
Chesapeake bay, No. 4, from Potomac river entrance to 

entrance of Pocomoke sound, Maryland and Virginia. -
Chesapeake bay, No, 5, from entrance of PQCClJnoke sound 

to York spit, Virgini& ••• -------------------------
Chesapeake bay, No. 6, from York spit to C&pe Henry, Virginia._ ••• _____ • ____________ • ______ • _________ _ 

Rappahannock river, No. 5 1 :from Occupacia. creek to 
Punch Bowl, Virginia ••• -------------------------

Rappahannock river, No. G, from near Punch Bowl to 
entrance, Virginia. _______ • -·--· _ ••• _ •••• ------ •••• 

York river, from West Point to King's creek, Virginia ••• 
York river, from King's creek to entrance, Virginia ••••• 
James river, from Richmond to City point, Vbginia.. ----

SBCTioN IV.-lbaat ef V'u-ginia aouth of Oa~ &rry, anti 
Nurlh. Cardina, norlh (//Capt Ftar. 

Progress sketch D ·-------------------·---------·--
Gener&! COW!t ch&rt, No, V, from Currituck sound to Cape 

Fear, No:rth Carolina ••••••• _._ --- • _ -- •••• _ •• ___ •• _ 
Hatteras inlet, North C&roline. •••••••••••••••••••••••• 
Ocracoke inlet, North Carolina----·--------·--------
Sea.coa@t of North Carolina from Cape Hatteras to Cape Lookout _________________________ •••••••••••••••• 

Sea.coaat of North Carolina from C&pe Lookout to Ca.pe 

N!"hu~:c~i>; ·-;;;,.,· ;i;;; "N~rt.h;;_:.:;.:: ·- -- --- --- • · -Ca F rl ' VGLULLU.IO _______ .. ___ _ 

pe ear verentrance, North Carolina.-·-···--···-·· 

1-400,000 Completed. 

1-400,000 Finished ch&rt -------------- In progress. 

1-80, 000 Finished map.------------ -- Completed. 

1-80,000 .•••• do .................... Inprogr-. 

1-80,000 •••••• do.................... Do. 

1-80,0()0 •••••• do •••••• ·-----·-----·- Do. 

1-80,000 .••••• do------------····-·-- Do. 
1-60,000 ______ do____________________ Do. 

1-60,000 
1-60,000 
1-60,000 
1-40,000 

1-400,000 

1-400,000 
1-20,000 
l--80, 000 

1-200,000 

·-----~0-------------------
------dO •• -----·-·----·-···· 
•••••. do •• -----------------
------do •••••••••••••••••••• 

Do. 
Do. 

Complet.ed. 
ID pi-ogl'ess. 

Completed. 

Finished chart ___ •• __ •• _. _.. In progress. 
Sket.ch ••• • •••••• ••••••• •••• Completed. 
Sketch. --- • ----- ---···----- Do. 

Prellminarychsrt •••••••••••• In progrees. 

1-200, 000 •••••• do.................... Do. 
1-10, ooo Comparative chart, 1857 to '68. Oompleted-
1-10,000 •••••• do •••••••••••••• do.... Do. 
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Li.st of maps and skeWlws, &c.-Coutinued. 

Name. 

SBarION V.-Coa.81 ef Nmh Oarolina tfQUlh of ~ Ftar, of 
Soofit. Oirolina. and Georgia 

Progress sketch E ------------ -------··------------Bull's bay, South C11orolina •••••••••••••• ____________ _ 
Coast of South Carolina., from Battlesnake shoal to St. 

Helena sound -- • ----. -- • -- • --· --- -- ------ -- • - - -- . 
Charleston harbor, (resurvey of city,) South Carolina •••. 
St. Helena sound, South CaTOlina. •• --- -- --- _. - -- •• --- _ 
St. Simon's sound and Brunswick harbor, Georgia ______ _ 
St. Mary's river, and Fernandina harbor, Gilorgia and 

Florida •••••• ---------------·---------·-·-··----
Sl!IOl'ION VI.-Cbase cf Flhrida, .frarn St . .Mary's rive w St. 

J~'•bay. 

Progress sketch F, (showing Captain Simpson's reconnais-
sance and a general reconnaissance of the coast) - •••• -

Progress sketch F, No.. 2, (Florida. reefs and keys)----·--
St. John's entmnce and ri ... er to Mayport mills _________ _ 
Florida reefs and keys, from Bahia Honda to 'l'ortngas, 

Scale. 

1-600,000 
1-40,0<JO 

1-80,000 
1-30,000 
1-40,01)0 
1-10,000 

1_:_20, 000 

1-1,200,000 
1--400,000 
1-10, 000 

Descrlption. 

Prclimina.ry chart •••••••••••. 

:Finished map ______________ _ 

-·----do ••••••••••••••••••• -
Preliminary chart ___ - -- . ____ _ 

..•... do ...•••..•••••••.•... 
Finished map _______ ., _____ _ 

Comparative chart, 1853 to '57. 
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Rem<nks. 

Completed. 
Do. 

In progrel!ll. 
Completed. 

Do. 
Do • 

Do. 

Completed. 
Do. 
Do. 

{part of charts 19and 20)--------------------·----
Florida. reefs and keys, from head of Key Bif!ca.yne to 

Marquesas key, {coast charts 68, 69, 70, and 72) ·-----

1-200,000 

1-80,\\00 

Preliminary charts ••••••••••• In progress. 

Finished charts •••• --- • •• ... . Do. 

SJXJTION VII.-Cbtul of Florida wt& if St. J<JMph'~ /Jay, and 
Alabama eut ef MobiU bay. 

Progress sketch G-------------------·----------·--· 
Pensacola. harbor, FJ.orida. ••• ----------·-------- •• ----

81'CTION VIII.-Cbast of AIA.hama 111>!8£ of Mobile bm.1, of Mis-
Mippi and Loui.aiatw. e<Ut of Vermilion bay. 

Progress sketch H---------- ---·------------------·· 
Seaeoo.st of Mississippi and Louisiana from :Mobile bay to 

1-600,-000 
1-30,000 

1-600,000 

FiniHhed map •• __ ••••••••• __ 
Completed. 

JJo. 

Completed. 

Lake Pontchartl'liin.-----·----·-·----------------
Mississippi sound, from Round island to Grand island, 

1-200, 000 Preliminary chart ••••• --- • • •• In progress. 

Jifissil!sippi. - -- ------ -- - - - - - - . --- - - --- -- - -- - --- - - -
Mis&issippi sound, from Gra.nd Island to Lake Pontchar-

1-80,(100 Finished map •••••••••••••• - Do. 

train, Louisia.na. - - - -- --- - --- - -- --- --- - -- - - • --- -- • 1-80,000 ______ do.----------··------- Do. 
SBc-rroN IX.-Cbad ef 1Aui8iona weat ef Vermilion bay, and 

qf &tu. 

Progress sket.ch I ••••• ·-------- ••• __ •••••••••••• __ •. 
Galvesbon bay and vicinity, Texas •• __ •• _ •••••••••• --
~t of Texas from Galveeton bay to San Luis peas •••••• t.a.gorda bay entrance, Texas ______________________ _ 

BRCrION X.-CIJaat of Cul.ifor'Mia. 

Progress &ketch J, from San Diego to Point &L •••••.• -ii'ogresa sketch J, No. 2, from Point Sal t.o Toma.lee bay. 
Baon~rey .bay ••••••••••••••••••••••••••••••• ___ --·-
~ l!~= et!trance, (a.dditions)--------------------
San Pablo ba __ Y:-··········--··-·-··--··········-

Hu.mboldt ba: .. : .::::::::::: ::: :: ::: : : :: :: ::: :: ::: 
SJmJ.oN XI.--Oia.f qf Ortgtm and Wathmuron ~-

1-600,000 
1-R0,000 
1-80,000 
1-40,000 

1-600,000 
1-600, 000 

1-6-0,000 
1-50, 000 
l-80,000 
1-Ml, 000 
1-ll0,000 

Finished map------·--·----· 
•••••• do·---------------·--
------do •••••••••••••••••••• 

Preliminary chart ___ •••• ----. 
Finished map ••••••••••••••• 

•••••• do •••••• -------·-----
------do •••••••••••••••••••. 
•••••• do •••••••••••••••••••• 

Completed. 
In progress. 

Do. 
Completed. 

Completed. 
Do. 
Do. 
Do. 

In progrel!l! • 
Completed. 

Do . 

Progress sket.ch K · 
ea?~e Ra.ro 1m~-;~t-.;i-~ri.;"(~diti~~)-w~-

1-600, 000 •••••••••• -- _ •••• ____ . _____ . Completerl. 

Po~ G n rerrit.ory 7 •••••••••••••• .' ••••••••• :.. •• ••• • 1-200, 000 Sketch_------. -- -- -- -··· ••. 
Semi ham le, WMhington Territory___________________ 1-20,000 Finished map ••••••••••••••. 
Band~ moo bay, Washington Territory............... 1-30,000 Sketch---------------------
Berrys so~n~ing apparatus •••••••• ---------·. ________ ••• _ ••• ---- _.. Sketch •••••••••••••• --- • - • -

l1lan B ltnprovement OU Brook' ah .. ,_ t d Mitch ll' • s-un. ........ gappara us.·------------------- 0 •••••••••••••••••••• 

Trenchar~·tid~dgauge for deep w&ter "---- •••• - • -- ------ •• ---· - --- ·- - - - ••••• do ••• --- - - - --- - --- -- --
Cb.ron~tes tiha.ne-ga.1:1ge ___ '.:'_ -----------------------·· - ------ - ---- -- ______ do_ -- ----··· -·- -- ··- •• 

~"'" r c ges for di1feren # 1 'tud · D" Curvesl.llnst •t~- oeo. ong.i e ••••••••• -·-····------- iagra.ms---------------·---

Do. 
Do. 
Do. 

C-Ompleted. 
Do. 
Do. 
Do. 
Do. 

sea soun~~ ~~-~~~~of weight &nd line In deep-
Bcheme of prelim.i and tin:---·-·········-------···----·---····· ______ do--------·----·------. 
_ nary ishedch&rt&. ------------ -------------- Sketch---·-·--------·-·--·-

Do. 
Do. 
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Report ef First .Lieutenant Befus Saxton, 4th regiment ef Artillery, United States army, Assistant 
in cltarge ef the Engraving .Division. 

COAST SURVEY OFFICE, September 30, 1858. 
I have the honor to present the annual report of the operations of this division, which has 

been under my charge during the present year. No change has taken place in its organization 
since my last report. 

The great amount of labor attendant upon a judicious arrangement of the various details of the 
engraving needs but to be understood to be appreciated. In conducting the affairs of the division 
one object has been kept steadily in view, that of giving to the Coast Survey maps and charts 
a form pleasing to the eye, as well as accuracy, and to make such an arrangement of the different 
parts that the whole should meet with the approval of correct taste. It is proper to mention here 
that much of whatever success has been attained in this regard is to be attributed to the efficient 
aid rendered by my assistant Mr. Edward Wharton. 

The engraving force now consists of one chief engraver, nineteen assistants, and one apprentice. 
The engraving of the finished maps of Annis Squam and Ipswich harbors, Provincetown harbor, 

Wood's Hole harbor, York river entrance, Beaufort harbor, N. C., Cape Fear river, and San 
Diego bay has been completed during the year. 

The first class finished maps and charts of coast charts, Nos. 12 and 13, 80to-o, series; 
Che.sapeake bay series, Nos. 1, 2, and 3, suho; Pensacola harbor; coast charts, Nos. 91 and 
92, 811-ho; San Francisco bay, and San Pablo bay have been in the hands of first class engravers, 
and give promise of valuable results in the future. 

Mr. McCoy has engraved topography upon coast chart, No. 3, mooi outlines of Chesapeake 
bay, No. 3, 80 iJo-0 , series; retouched the views upon the Western Coast charts and miscellaneous 
work; Mr. Dankworth has engraved outlines and topography upon the Chesapeake bay series, 
Nos. 1 and 2, scr!oo; Mr. Enthojfer has engraved the topography of part of coast chart, No. 13, 

80 h-o-i San Diego bay, and commenced that of Chesapeake bay, No. 3, -s-oh-oi Mr. Knight has 
been employed on the titles, notes, soundings, and miscellaneous lettering of coast chart, No. 
13, 80i-iro; Chesapeake bay series, Nos. 1, 2, and 3, n--!lfoi and San Diego bay; Mr. Rolle has 
engraved the topography of part of the map of Patapscoriver and Chesapeake bay, No. 1, soiooi 
Mr. Se:ngkller has completed the topography of Provincetown liarbor; coast chart, No. 4, so-!-~0 i 
and commenced that of coast chart, No. 12, soln; Mr . .Metoorotk has finished the topography 
of Annis Squam and Ipswich harbor; Beaufort harbor; and also engraved a portion of Rappa· 
hannock river; Pensacola harbor; and Monterey bay charts; Mr. Bloncleau has been employed 
the entire year in engraving the topography of San Francisco bay and harbor map; Mr. Phillips 
has engraved a portion of the topography coast charts, Nos. 91 and 92, s1rho-; Mr. E • .A. Maedel 
has engraved a portion of the topography of Wood's Hole harbor, and Biloxi, and titles, notes, 
soundings, and general lettering upon the plates of Provincetown harbor; Rappahannock river; 
seacoast of the United States, Nos. 3, 4, 11, 14, and 31, nion-, series, and other miscellaneous 
work; Mr. Throop has engraved soundings and miscellaneous lettering upon the maps of Beaufort 
harbor; Cape Fear river coast charts, Nos. 41 and 42, ~; seacoast of the United States, 
No. 31, Toi'-noi and other miscellaneous work upon charts and sketches; Mr. Kondrup has 
finished the outlines npon the maps of Chesapeake bay, Nos. 1 and 2, arl-n-, series; and the 
title and soundings of San Diego bay; and commenced the soundings and general lettering upon 
the seacoast chart of the United States, No. 26, ~; Mr. Maedel. has completed the topo· 
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graphy of Cape Fear river; the outlines, soundings, and general lettering of St. Mary's river 
and Fernandina harbor; Mr. Barnard has engraved sanding upon Annis Squam and Ipswich 
harbor; York river; seacoast of the United States, No. 11, :;:-rn?aooi coast chart, No. 41, sohnr; 
and a small quantity of topography upon the plate of St. John's river; Mr. Langran has engraved 
soundings and general lettering upon the charts of Rappahannock and York rivers; seacoast of 

the United States, Nos. 13 and 14, 2 ri000 ; and Legare anchorage; Mr. Ogilvie has continued 
the soundings, sanding, and general lettering of the seacoast of the United States, Nos. 3 and 
4, 

2 0 0
1

0 0 0
; Mr. Pele:rsen has finished the topography and general lettering of the map of Wood's 

Hole; the lettering and soundings of Annis Squam and Ipswich harbor; seacoast of the United 
States, No. 3, 2 0 lo 0 0 ; and St. Simon's sound; and Brunswick harbor; Mr. Bartl.e has completed 
the sketch of San Antonio creek, and done miscellaneous work upon maps, charts, and progress 
sketches; Messrs. Benner and Thompson, and apprentice Sipe have been employed in the 
engraving of the progress and other sketches, and such miscellaneous work as suited their 
capability, or was calculated to improve their knowledge of the art. 

The smallness of the engraving force, in comparison with the amount of work to be done, has 
again involved the necessity of lithographing or engraving upon stone a portion of the sketches 
for the Superintendent's report of 185 7. As economy is the order of the day in this office, I 
would call your attention to the propriety of increasing this list for the report of 1858 . 

.A more detailed account of the work performed, progresi:l made, &c., can be found in the 
accompanying list of maps, charts, preliminary charts, and sketches engraved or engraving during 
the year, arranged in the order of sectio.ns for theJ year ending November 1, 1858, and in the 
complete list of Coast Survey maps, charts, preliminary charts, and sketches engraved and 
arranged geographically. 
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Li.st ef maps, prdirninary charts, and slcetche8, engraved, or engraving, during tlw year ending 
Octo'ber 1, 1858-arranged in order ef sections. 

Name. 

SEC'J'ION I. 

Progress iiketch A----------------------------------
Do •••••• A, au---------------·--····----·-·-

OEpping base, (profiles and cro.ss sections)--·----------· 
OKenneooc river entrance ___ ----- -- ---- --- --- -- --- - --
Seacoa.st of the United States, No. 3, Maine, New Hamp-

.11hire, and part of Massachusetts •••• ---------------
Ipswich and Annis Squo.m harbors----··--·-------·---
Monomoy shoals, (new edition)._. ____ -- • -- _____ -- __ _ 
Muskeget cha.nnel. ______ --- __ - - --· -- _ -- ••• _. ______ . 
Seacoast of the United States No. 4, southern part of Mass. 
Provincetown harbor ______ • ___________ ... --- _____ . __ 
Harbor of Wood's Hole _____________________________ _ 

Coast chart No. 12, (eastern series No. 3)-----------·--
Do •••• No. 13, (-----do •••• No. 2)-------------
Do •••• No. B, ( ••••• do •••• No. 1)------------·-

SECTION II. 

Progref'B, Hudson river triangula.tion •••• --·---------·
"New York bay and harbor •••••• --------------·--·--

SEvr'ION III. 

Progress sketch C. --- -----. -- - -- . _____ •••• ----- ••••• 
Chesapeake bay, upper series, sheet No. L-------------

Do. --- __ ._ •. do ••• _ ••••• . No. 2. -·- ____ • _ -- •. 
Do. --- •••••• do •••• _ -----No. 3. --- •• ___ . ___ . 
Do. _________ do •••• --- __ .No. 1. --- •• ---- ___ _ 
Do._--· -- ••• do. --- • ____ .No. 2 •••• __ • ______ • 
Do. - ---· •••• do. --- _----.No. 3 ••••• ---- ---· _ 
Do •••••• Iower series .••••• No. 1-••••• ------- _ 

Patapeco river •• --- --- __ - --· _____ • __ --- --- ··--· -----
Rappahannock river, from entrance to Deep creek. _____ _ 
Ra.ppa~annoc~ ~v~r, from Deep creek to Occupacia. creek •• 
York river, 'Virg1ma -----·-----------------·--- ... ---
"Hampton roads and Elizabeth river-------------·--·· 
o Norfolk haroo1· _ ••••• ···-- ------ ----···------ ___ • _ 

SECTION IV. 

Progress sketch D ··---·····--·-···--·-·-------····· 
Sea.coast of the United States, No. 11, North Carolina ••• 

Hatteras and Ocracoke inlets-·---····-·--··----------- { 
Coast chart, No. 41, (Albemarle sound, No. I)._----·--
Coast chart, No. 42, (Albemarle sound, No. 2)--------·
Beaufort harbor, ~forth Carolina, (on steel)---·---------

Do. _·-- ••••• do ••••• -----do _____ --· _ •• _____ • 

SECTION V. 

Progress sketch E-------- --------- ___ • ------·-···--· 
Entrances to Cape Fear river ••••••••••••••••••••••••• 
e Entrances to Cape Fear river . ---- ---- ••• _. ------ __ _ 
Seacoast of the United States, No. 14, South Carolina __ _ 
0 Bull's bay and Roman inlet-------------------------
0 St. Helena sound .......... --- - • --- •••••• --------- ---
St. Simon's sound and Brullllwick harbor-·----------·
St. Mary's river and Fernandina harbor----·-······----

SECT:toN VI. 

Progr€88 sketch F ·----. __ ••••••••• -- •••••••••••• --- • 
~~t'J:.~k:i~:r !~!ower sheet, Florida keys--------·--

~of the Uni~~~~:N~~i9:-Fi-;,rid;~fi.-::::: 
Lega.re anchorage, (additions and changes).·--··-······ 

Sea.le. 

1-400,000 
1-600,000 
1-20,000 
1-80, 000 

1-200,000 
1-20,000 
1-40,000 
1-60,000 

1-200,000 
1-50,000 
1-20,000 
1-80,000 
1-80,000 
1-80,000 

1-400,000 
1-80,000 

1-400,000 
1-80,000 
1-80,000 
1-SO, 000 
1-80,000 
1-80,000 
1-80,000 
1-80,000 
1-60.000 
1-60,000 
1-60,000 
1-60,000 
1-40,000 
1-10,080 

1-400,000 
1-200,000 
1-20,000 
1-30,000 
1-80,000 
l-80,000 
1-20,000 
l-10,000 

1-600,000 
1-30,000 
1-10,000 

1-290,000 
1-40, 000 
1-40, 000 
l-40,000 
1-20,000 

1-200, 000 
1-400,000 

1-10,000 
1-200,000 

1-20,000 

Description. 

Sketch ___________ ---·--·--· 
Preliminary chart. _ ••• ___ •• _ 

________ do _________________ _ 

Finished cha.rt---------···--
--------do ••••• ---~--------
________ do ••• "··------------
Preliminary chart. _. _ .... _ •• _ 
Finished chart ____ ----------

--------do •••••••••• _______ _ ________ do _________________ _ 

•••••••• do ••••••• ---------·· --------do ••••••••• ________ _ 

Preliminary chart. ___ --- • --· _ 

Finished chart·------------· 
·-··----do ••••••......•••••• 
________ do ••••.••••••••••••• 
Preliminary chart --------- .. 

---····-do .•...•.... _______ _ 
_ _______ do .... ------·-··--·-
Finished chart---------····-

---·----do •••••• ----··-··-·-Preliminary chart • - __ • _ •• _ •• 
........ do ................. . 
Finished cha.rt •••• __ ---- __ • _ 
Preliminary chart. ______ •• _ •• 
_ _______ do----------------·· 

Preliminary chart _ • __ • ____ • _ 

t Sketch·-----···· .••••••••• 

Finished chart·····-----------------do .. _______________ _ 
________ do _________________ _ 

Comparative chart •• __ ••• __ ._ 

Prelimine.ry chart.----------
Comparative chart •• __ • ___ •• _ 
Preliminary chart_ •••••••••• 

-·------d<>-----··-----------------·-do ......•••.••••.... ________ do _________________ _ 

--------do ................. . 

Comparative chart_ •• _.-· •••• 
Preliminary chart - •••••••••• 
Sketch •••• --· -·-----------

Rema.rks. 

Engn\ved. 
Do. 
Do. 
Do. 

Engraving. 
Engraved. 
Engraving. 

Do. 
En:gra.vcd. 

Do. 
Do. 

Engraving. 
Do . 
Do. 

Engraved. 
Do. 

Engraved. 
Engranng. 

Do. 
Do. 

Engraved. 
Do. 
Do. 

Engraving. 
Do. 

Engraved. 
Do • 
Do. 
Do. 
Do. 

Engraved. 
Engraving. 

Engraved. • 

Engraving. 
Do. 

Engraved. 
Do. 

Engraved. 
Do. 
Do. 
Do. 
Do. 
Do. 
De. 
Do. 

Engraved. 
Do. 
Do. 

Engraving. 
Engraved. 
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List ef maps, preliminary clwrts, &:c.-Continued. 

Name. 

SECTION VU. 

ProgrellS Rketch G. - ___ - - - - - - - - - - - - ___ • __ •• _ • _ ••• __ •• 
o Apa.le.chioola river entrance ____ • -- •••• __ ---- _. _. __ . _ 
PeilllllCola harbor entrance------------·-------------· 

SECTION VIII. 

Sea.le. 

1-600,000 
1-'W, 000 
1-30,000 

Description. 

!-~--~--- --------------·------
Preliminary chart-----------

; ________ dO----------------·-

167 

Remarks. 

Engraved. 
Do. 
Do. 

ProgreBB sketch H --- __ --- _ ·- __ • _____ • ________ • ____ _ 
Coast chart, No. 91, (Mis;;iSl!ippi sound, No. 1) ····----
Coast chart, No. 92, (Mississippi sound, No. 2) ---·----
Seacoast of the United States, No. 2 5, part of Alabama and 

1-600,000 ---------------------------- Engraved. 
1-80,000 Finished chart-------------- Engraving. 
1-80,000 ·-·-----do ••• ________ ,______ Do. 

Bi~~~~::~:::::::::::::::::::::::::::::::::::::::I 
"Mississippi City harbor. -- ••.•.•• -- __ •• _. ----- __ --- • ' 
"'St. Louis bay and Shieldsboro' harbor.--------·------" Grand Island Pa.sil. __ • __ • _____ • _______ • _____ . _____ . 

SJ:CTION IX. 

Progres;; sketch L------------------·--------------
Scacoa!lt of the United States, No. 31, part of Texas ..... 
G Entrance to Matagorda bay-----·-----------------· 

SEOTION X. 

Progress sketch J, lower sheet._. -- •••• -- • __ •• _ --- ••• _ 
Progress sketch J, middle sheet-----·----------------
San Diego bay-------~-----------------------------
Eastern entrance to Santa Barbara channeL------------
M:onterey bay.----------------------------·--------
Entrance to San Francisco bay, Ca.lifornia •••• - •• ·-·-··-
Mare Island straits ____ --- • __ . ____ • ----- ----·. __ • ----
San .Antonio crook. _____ • --- __ • __ • -- __ •••• -- • -- ••••• 

San Pablo bay------··------··----------···---- .... 
SECTION XI. 

1, 200, 000 Pr€liminary charl. ___ ••••• __ _ 
1-40, 000 I Finished chart __ • _____ . _. __ _ 
1-40. 000 Preliminary chart----·------
1-30·, 000 ··----·-do .•• ______________ _ 
1-40, 000 . __ • __ .• do •• ___ .----. ______ _ 

1-GOO, 000 •••• ----. -- - --- _ -- •• _ --- --·. 
1-200, 000 Preliminary chart. __________ _ 
1-40, 000 ___ •••• _do ••. ___ -- _ •• ___ • __ • _ 

1-600,000 
1-600,000 
1-40,000 
1-80,000 
1-60,000 
l-50,000 
1-30,000 
1-20,000 
1-50,000 

Finished chart ---- •• _____ • __ 
Preliminary chart • _. ___ ••• _. 

________ do------------------
Finished chart ___ •• ___ . _ --- . 

________ do·-----------------
Preliminary chart __ --- ___ ••• 
Finished chart --- _. _ •• _____ • 

Do. 
Do. 

Engraved. 
Do. 
Do. 

Engraved. 
Do. 
Do. 

Engraved. 
Do. 
Do. 
Do. 
Do. 

Engra.ving. 
Engraved. 

Do. 
Engraving. 

Progress skefoh K-----------------------------·---- 1-600,000 ---------------------------- Eogra.ved. 

Project limits for charts 1-200,000 and 1-400,000 •• __ • __ 1-15, 000, 000 Sketch -- - - - • -- -- - - -- . ----- Engraved. 
Co.tidal lines, .Atlantic ooast, &c ________ •• ___ • ___ • __ •• 1-10, 000, 000 •••• do •• --- -- --- ------ -- --- - Do. 
Winds of the west.em coast __________________________ ---------·---- Diagram----····----------- Do. 
Diagram, difference of longitude between Savannah, 

DiGeorgi~, and F_emandina, Florida. __ ----------- __ •• : __ • -- --- -- - - .•.. __ do_. - - - - ---- --- - • - -· --- • 
agram illustrating lo88ofmagneti11m ------·-···-------·-----·----- ..•• do.---------------------

Appa.ratus for measuring preliminary bOBC lines--------·-------------- Sketch-·-----------------
Sands' specimen tube for deep-sea. bottom; Massey's indi-
M ca.~r, ~d Burt's sounding nipper----·------·-··-·---------------- Diagram------------------

od1ftca.t1on of Brook's sounding apparatus----------- ------------------do·--------------------· 
Trencha.rd's a.nd Mitchell's tide-gauges __ --· _____ • ______ .• __ -- • - - -- - •. ---do. --- -- ---- ---- - --- -- - -

~Engraved on stone, under the direction of the Superintendent of Public Printing. 

Do. 
Do. 
Do. 

Do. 
Do. 
Do. 
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List of Coast Survey maps, preliminary charts, and sketches engraved-ge,ographieally arranged. 

No. 1. 

2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 

10. 

11. 

12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 

20. 
21. 
22. 

23. 
24. 
25. 
26. 

27. 
28. 
29. 
30. 
31. 
32. 
33. 
34. 
35. 
36. 

37. 
38. 

1. LJST OF MAPS AND CHARTS ENGRAVED. 

Richmond island, Maine • · · ' • · · · · · · · • · • ... · ............••...•... 
Newburyport harbor, Massachusetts· ..••....•..•........•.•.••... 
Ipswich and .A.nnis Squam harbors, Massachusetts ........... · ..... . 
Gloucester harbor··:· · · · · · · · · · . · · · · . do ........................ . 

Salem harbor · · · · · · · · · · · · · · · · · · · · · . · do · ... · · · . · · · · · ... · · · · · · · · · 
Boston harbor-new edition, 1857 · · · · . do .... · · · •.•.....• · · • •••... 
Plymouth harbor . · · · · · · · · · · ... · · · .. do ....•....•...•..•....•... 
Provincetown harbor···· · · · · •. •· .... do .....•.•................. 
Monomoy shoals . ·. · · · . · · · ...... · · .. do ..... · ............ · ..... . 

Bass River harbor · · · · · · · · · · · . · · · · . ·do· .... · · · · · · ....... · .....• 
Wellfleet harbor······ · · · · • · · · · · ····do· ... · · · ......... · · ·. · · · · · 

N antuckct harbor· · · · · · · · · · · · · · · · · · · do · ... · • · · · · · . . • . · • · • .....• 
Hyannis harbor· · . · · · · · · · · · • . ·. · · · .. do ...... · ..•............... 
II arbor of Edgartown···· . · · • .. · · · · .. do ........................ . 
Harbor of Wood's Hole . · · . · · ... · · · .. do .... · · · ................. . 
Harbors of Holmes' Hole and Tarpaulin Cove, Massachusetts · .•.•... 
Harbor of N cw Bodford, Massachusetts · · • .•. · · · .... · · ...•.•••.... 
General chart of coast from Gay Head to Cape Henlopen ...•....•... 
Fisher's Island sound, Connecticut ..........•.................... 

Harbor of New London· · · ·do ... · · · · · · · · .. · · · · .... · ..... · .... · · . 
Mouth of Connecticut river· do· · · · · · · · · • · ... · · .... · ..... • ..... · .. 

Harbor of New Haven-new edition, 1852 · . ·. · · · .. · · · · .. • • • ••• · · ·. 
Harbors of Black Rock and Bridgeport, Connecticut-new edition, 1852. 
Harbors of Sheffield and Caw kins island···. do··· .. ····do···· -1852. 

Huntington bay, New York · • · · · · · · · · · · · · · · · · • · · · · · · · . · · · · · · · · · · 
Oyster bay or Syosset harbor, New York·· .... · · .... · · .. r• • ••• • • •• 

Harbors of Captain's islands, east and west, New York· · · · • • · · • • • · · · 
Hart and City islands and Sachem's Head harbor, New York · · • · • • · • 

Hell Gate, New York · · · · • • · . · • • · • · • • · · • · • · · · · · · • · · · · • • • · • • • • • · 
Long Island sound, east •• · • · •• • • · · · · · · · • • · · · • · · • • • · · · · • · · · · • · • · 

Do • · · • · · ·do ... middle · • · . · · · · · · · · . · · · • · • · · · · · • · · · · · · · · · • · • · 
Do · · · · · · ·do ... west ...•..• · · · · • · · · · · · · · · · · · • · • · • • • • · • · • • · • • 

New York bay and harbor, and the environs, New York-sheet No. 1 · · 

Do • · · • · . · · · . do • • . . • • . . . .. · do . · · · • • ••. • do . • • . . • . do · ·No. 2 · · 
Do • · · •.• · · .. do . • . . . . . . . .. · do · · · · • • ... ·do . • • · · . ·do· ·No. 3 · · 
Do • · • • · · · · · . do . · · . . . . .... · do · · · · . · .•. • do ...• · •• do · · No. 4 · · 
Do········· ·do··· •........ do •••....•. ·do····· •. do··No. 5. · 
Do · · · · · · · · · ·do · · · · · · · · .•.• do .•..•..•. · do •••.... do· ·No. 6 · • 

39. Do· · · · ... · .. do· · · ......•.. do •..•.•.... do ....... do. · · · · · · · · 
40. Western part of south coast of Long Island, New York- ..• · • · · • · • · · · 
41. Middle part .•...... do ...•.••... do .••..•.•.• do ..•......••. • • • · · 
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42. Eastern part of south coast of Long Island, New York · · · · · · · · · · · · . · 
43. Little Egg harbor, New Jersey · · · · · ·. · ......................•... 
44. Delaware bay and river-sheet No. 1, Delaware···.·· · · · · · · · · · · · · · · 
45. Do····· .do······ -do· .No. 2, New Jersey and Pennsylvania .. 
46. Do · · . · · · do · · · · · · · do · . No. 3 .. · . . . . . . . . . . . . . . . . . ........ . 
4 7. Harbor of Annapolis and Severn river, Maryland ......... · ........ . 
48. Mouth of Chester river, Maryland ............................... . 
49. York river, Virginia · · · · · · · .. · · .. · · .. · ........................ . 

50. Pasquotank river, North Carolina · · · · · · · · · ·. · · · · ..... · .. · · · ·. · ·. · 
51. Beaufort harbor· · · · · · ·do. · · · · · · · · · · · · · · · ·. · · · · .. · ............. . 
52. Charleston harbor, South Carolina-new edition, 1856 .. · . · · · · · · · · · · 
53. Key West harbor and its approaches, Florida· · · · · · . · · ... · · · · · · · · · · 
54. Entrance to Mobile bay, Alabama · · · · · · · · · · · · .. · ..... · .... · .. · · . · 

55. Mobile bay, Alabama· · · · · · · · · · · · · · · · · · · · ·. · · ....... · .......... . 
56. Cat and Ship Islands harbors, Mississippi .. · · ..................... . 

57. Entrance to Galveston bay, Texas-new edition, 1856 · · · · · · · · · · · · · · 
68. San Diego bay, California· · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 
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2. LIST OF PRELIMINARY CHARTS AND SKETCHES ENGRAVED. 

Alden's Rock, Maine · · · · · · · • · · · · · · · · · · · · · · · · · · · • · • · · · · · · • · · · · · · 
Eggemoggin reach, Maine· · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 
Portland harbor · · · · ·do · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 
Portland harbor, (Commissioners' line,) Maine · · · · · · · · · · · · · · · · · · · · · 
York river harbor . · · · · · · · · · · · ········do······················· 

Portsmouth harbor, New Hampshire · · · · · · · · • · · · · · · · · · · · • · · · · · • · • · 
Stellwagen' s Bank-2d edition, Massachusetts· · · · · · · · · · · · · · · · · · · · · 
Boston bay ..•........ · · . · · · · · · · · ·do· · · · · · · · · · · · · · · · · · · · · · · · · · · 
Current chart, Boston harbor . · · · · · · do · · · · · · · · · · · · · · · · · · · · · · · · · · · 

Minot's ledge .. · · . · .. · · · · · · · · · · · ·do· · · · · · · · · · · · · · · · · · · · · · · · · · · 
Seacoast of the United States No. 4, south part. of Massachusetts· · · · · 

Nantucket shoals, Massachusetts--new edition· · · · · · · · · · · · · · · · · • · · · 
Tidal currents, Nantucket shoals, Massachusetts · · · · · · · · · · · · · · · · · · · · 
Muskeget channel ........... · · · · · · · ·do· · · · · · · ·. · · · · · · · · · · · · · · · · · 

Sow and Pig's reef ........... · · · · · · ·do· · · · · · · · · · · · · · · · · · · · · · · · · 

Tidal currents, Long Island .... · · · · · · ·do· · · · · · · · · · · · · · · · · · · · · · · · · 

Pot Rock and Way's reef, New York· · · · · · · · · · · · · · · · · · · · · · · · · · · · · 
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18. Hudson river, lower sheet.··· ·do····· · · · · · · · · · · · · · · · · · · · · · · · · · · · ninnr 
19. Buttermilk channel ••.... · .. · do · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · r;c/inf 

20. Beacon ranges, New York harbor································ 'l'oho 
21. Romer shoals and Flynn's knoll, New York · · · · · · · · · · · · · · · · · · · · · · · · Tiioli 
22. Changes in Sandy Hook, New Jersey-··························· ·10-lloo&n!n 
23. Seacoast of Delaware, Maryland, and part of Virginia· · · · · · · · · · · · · · · 21nhrn 
24. Delaware and Chesapeake bays • · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 400
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25. Chesapeake bay, (upper series,) sheet No. 1 · · · · · · · · · · · · · · · · • · · · · · · ao·~o 
26. Do.···· ....... ·do· ..... ·do· .No. 2· · · · · · · · · · · · · · · · · · · · · · · nho 
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Chesapeake bay, (upper series,) sheet No. 3 · · · · · · · · · · · · · · · · · · · · · · · 

Chincoteague inlet, Virginia· · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 
Seacoast of Virginia and entrance to Chesapeake bay, Virginia· · · · · · · 
James river, (upper sheet,) Virginia.···· · · · · · · ·. · · . • .. · · · ........ . 

Rappahannock river, No. 1, Virginia· • · · · · · · · · · · • •.•.. · · · ... · .... . 

Do .... · · · · · · ·No. 2 · · · · do · · · · · · · · · · · ·. · · · · · · · · · · · · · · · · · · · · 
Do-.·.······ .No. 3- ··-do·············.··.· .. ············ 

Do-········· -No. 4· ··-do································ 
Do···.······ ·No. 5. ··-do-······························· 
Do ..... ·· ... ·No. 6 ····do································ 

Wachapreague, Machipongo, and Metomkin inlets, Virginia· · · · · · · · · · 

Ship and Sand Shoal inlets, Virginia· · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 
Entrance to Chesapeake bay· · ·do· · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 
Cape Charles and vicinity· · · · ·do· · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 

Cherrystone inlet· · · · · · · · · · · ·do · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 

Pungoteague creek· · · · · · · · · · ·do · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 
Fishing or Donoho' s battery, Maryland· · · · · · · · · · · · · · · · · · · · · · · · · · · · 
Albemarle sound, North Carolina· · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 
Diagrams showing the effect of the wind in elevating or depressing the 

water in .Albemarle sound· · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 
Hatteras shoals, North Carolina· · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 
Cape Hatteras · · · · · ·do· · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ' · · · · · · 
Hatteras inlet· ...... do .. · · · · fourth edition· · · · · · · · · · · · · · · · · · · · · · 

Ocracoke inlet· · · · · · ·do· · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 
Seacoast, North Carolina, from Hatteras to Ocracoke · · · · · · · · · · · · · • · · • 

Wimble shoals, North Carolina· · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 
Beaufort harbor · · . · · ·do· · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 
New river and bar · · · ·do· · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 

Frying-pan shoals· · · · ·do· · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 
Cape ]'ear river and new inlet, North Carolina· · · · · · · · · · · · · · · · · · · · · 
Entrances to Cape Fear river, new edition, North Carolina. · · · · · · · · 

Cape Fear river, from Federal Point to Wilmington· · · · · · · · · · · · · · · · · 

Gulf Stream explorations, 1853 · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 
Diagrams, Gulf Stream explorations, 1853 · · · · · · · · · · · · · · · · · · · · · · · · · 

Gulf Stream explorations, 1854 .. · . · · · · · · · · · · · · · · · ·· · · · · · · · · · · · · · · 
Diagrams, Gulf Stream explorations, 1854 · · · · · · · · · · · · · · · · · • · · · · · · · 
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Cape Roman shoals, South Carolina · ·. · ·. · •. · · · · · · · · · · · · · · • · • · · · · 
Seacoast of the United States, No.14:, South Carolina··············· 

Winyah bay and Cape Roman shoals ... · · . ·do· · · · · · · · · · · · · · · · · · · · · 
Winyah bay and Georgetown harbor· · . · · . ·do· · · · · · · · · · · · · · · · · · · · · 
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'll. Maffitt' s channel, sections, South Carolina· .. · · . · · · · · . · · · · · · · · · · · · · 
72. North Edisto river, (new edition,) South Carolina··· · · · · · · · · · · · · · · · · 

73. Romerly marshes · · · · · · · · · · · · · · · · · · · ·do· · · · · · · · · · · · · · · · · · · · · · · · 
74. Savannah river entrance, Georgia···· · · . · .. · .. · ... · ... · ~ · · · · · · · · · 
75. Savannah city, Front and Back rivers, Georgia .......... · · · · · · · · · · · 
76. Savannah river, Georgia· · · ... · .. · ............................. . 
77. Do boy bar and inlet, Georgia · · · · . · .. · .......................... . 
78. St. Simon's sound and Brunswick harbor, Georgia ........ · · . · · · · · · · 
79. St. Andrew's shoals, Georgia· · · · · · · · · · · · · ............ · · · · · · · · · · · 
80. St. Mary's bar and Fernandina harbor, Florida-comparative chart· · · · 
81. St. Mary's river and Fernandina harbor, Florida .......... · .. · ..... . 

82. St. John's river from entrance to Brown's creek, Florida············ 

83. Musquito inlet· · · · · · · · · · · · . · · · · · · · · · · · · · · · . · .. do. · · · · · · · · · · · · · 
84. Cape Canaveral · · · · · • • • • .... · · · · · · · · · · · · · · · · .. do. · · · · · · · · · · · · · 
85. Florida reefs· · · · . · ........ · . · · · · · · · · · · · . · · · · · ·do. · . · · · · · · · · · · · 
8ti. Turtle harbor, Florida reefs. · . · · · · · · · · · · · · · · · · · ·do. · . · · · . · · . · ... 
87. Beacons on Florida reefs ....... · · . · · . · · · · . · · . · · ·do. · · · - · · · · · · · · · 

88. Coffin's Patches · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ·do· · · · · · · · · · · · · · 
89. Key Biscayne, Cape Sable and bases· · · · · · · · · · · · ·do· · · · · · · · · · · · · · 
90. Legare anchorage, (additions) ... · · . · · · · · · · · · · · · · ·do· · · · · · · · · · · · · · 
91. Key West harbor, Florida, second edition· · · · · ·: · · · · · · · · · · · · · · · · · · 

92-98. Key West tidal diagrams, Florida······ · · · · · · · · · · · · · · · · · · · · · · · · · · 
99. Rebecca shoals·· · · · ·······do·· · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 

100. Reconnaissance vicinity of Cedar Keys, Florida· · · · · · · · · · · · · · · · · · · · 

101. Channel No. 4, Cedar Keys ... ··· .. ···· .do-····· .. · .. ··········· 

102. Cedar Keys and approaches. · · · · · · · · · · · ·do· · · · · · · · · · · · · · · · · · · · · · 
103. Ocilla river ...... · ..... · .... · · · · · · · · · ·do· · · · · · · · · · · · · · · · · · · · · · 
104. St. Mark's bar and channel············· .do-····················· 
105. Middle, or main and western entrances, St. George's sound, Florida··· 

106. St. Andrew' a bay .•...•.....••....•.. · . · · · · · · · · · · · · · · · · ·do· · · · · 
107. Entrance to Pensacola bay ........ · · · · · · · · · · · · · · · ·······-do····· 
1(}8. Seacoast of part of Alabama and Misssissippi · · · · · · · · · · · · · · · · · · · · · · 
109. Mobile bay, second edition, Alabama· · · · · · · · · · · · · · · · · · · · · · · · · · · · · 
110. Horn Island pass and Grand bay, :Mississippi · · · · · · · · · · · · · · · · · · · · · · 
111. Do ................ d0 ..•...•.. do·.· -new edition-··········· 

112. Pascagoula river ................. · ·do · · · · · · · · · · · · · · · · · · · · · · · · · · 
113. Biloxi bay • . • • • . . . . . . . . . . . . . . . . . · . do · · · · · · · · · · · · · · · · · · · · · · · · · · 

114-123. Cat Island tidal diagrams ..•.... ····do···· · · · · · · · · · · · · · · · · · · · · · · 
124. Pass Christian . • . . . . . . • . . . . . . . . . · · · do · · · · · · · · · · · · · · · · · · · · · · · · · · 

125. Delta of Mississippi, Louisiana .. · · · · · · · · · · · · · · · · · • · · · · · · · · · · · · · · · 
126. Gulf of Mexico, with profiles of deep-sea soundings-new edition-···· 

127. Barataria bay entrance, Louisiana···· · · · · · · · · · · · · · · · · · · · · · · · · · · · · 
128. Pass Fourchon .•..••...... do. · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · • · 
129. Timhallier bay entrance .... do· · · · · · · · · · · · · · · · · · · · · · · · · · · · · • · • • • • 

ISO. Isle Derniere, or Ship Island shoals· · · · · · · · · · · · · · · · · · · · · · · · · • • • • • • 
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Entrances to Vermilion bay and Calcasieu river · · · · · · · · · · · · · · · · · · · · n-k-TT & ,1, Q hu 
Sabine pass, Texas· · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · TO!ou 
Seacoast of Texas from Galveston, south · · · · · · · · · · · · · · · · · · · · • • • • • • m 1

000 

Seacoast of the United States, No. 31, part of Texas···· · · · · · · · · · · · · "20·0\ 00 

San Luis pass, Texas· · · · · · · · · · · · · · · · · · · · . · ............. · · . · · · • · 
Aransas pass-2d edition-Texas··· .. · · · · · .............. · · · · · · · · 

Entrance to Rio Grande · · · · do · · · · · · · · · · · · · . · · . · . · · · · · · · · · • · · · · · 
Diagrams of heights and lunitidal intervals of diurnal and semi-diurnal 

tides in the Gulf of Mexico .. · · · · · . · . · · . · . . . . . . . . · · · · · · · · · · · · · 
Co-tidal lines, Gulf of Mexico-2 plates···· · ·. · .... · · · · · · · · • · · · · • 
Type curves, Gulf of Mexico · · ... · · ..... · ............ • · · · · · · • · · · 
Wind curves, Cat island. · · · · · .. · · · .. · · · · · . · ....... · .. · • · · · · • • · · 
Alden's reconnaissance Western Coast, lower sheet, San Francisco to 

San Diego-new edition-California · · · · · · · . · · ... · · · . · · · · · · · · · · · 
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San Diego entrance, (new edition,) California· · • • · · · · · · · · · · · · · · · · · · Trtocr1 21r%uo 

Geological map of San Diego, California · · · · · · · · · · · · · · · · · · · · · · · · · · 1 6 u ~, 2" 

Catalina harbor · · · · · · · · · · · · · · · ·do · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · n i-oo 
San Pedro anchorage and vicinity of Santa Barbara, California· · • · · • · 20hr-o, Tifi oo 

Anacapa island, (sketch) .... · .. · · · · . · · · · · · · · . ·. · . · · ·do··· · • • • · • • 
A..nacapa island and east end of Santa Cruz island • ·.···do. · • · .. · • · • 
Prisoner's harbor, Cuyler's harbor, and northwest anchorage San 

Clemente island, California · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 
Santa Barbara, California· · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 
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San Simeon, Santa Cruz, San Luis Obispo, and Coxo harbors, California. zoho, ifooo 
Point Conception · · · . ·. · · · · · . · · · · · · · · · · · · · · ...... · · . · · · · ·do·· · · ,. o i oo 

Point Pinos · · · · · · · · · · · · · · - · · · · · · · · · · · · · · · . · · • · · · · · · · · · · ·do· · · · ntn 
Monterey harbor· • · · · · · . · · · · · • • • · • · · • · · · · · • · · .. · · · · · · · · · ·do · · · · ~oo 
Monterey bay · · ........... · .. · · · · . · · · · · · · .. · .. · · · · . • • • · •do· · · · n~oo 
Geological map of Monterey ...... · ....................... · do · · · · ~ 
Santa Cruz and Ano N uevo harbors ..... · · .. • •.••......... · do· · · :nJtuo, 1 2 o i ooo 
San Pedro harbor ........................................ do. · · . Yo~ o o 

San ::E'rancisco bay entrance ................. · · . · · · · · · • · · · • do · · · · 400
1
000 

San Francisco city-3d edition .......... · ... · · · . · · · · · · · · · · ·do · · · · roho 
Geological map, San Francisco .. · · · · · · · · · · · · · · · · · · · · · · · · · · ·do · · · · 1 5 o\ o o 

South Farallon island. . . . . . . . . . . . . . . . . . . . . . . . . . ........ · · . do · · · · 

Tidal diagrams, Rincon Point ...................... · · ... · · · do · · · · 
Pulgas base .....••••••....•..•.......................... do·· · · ~. ~ 

San Antonio creek ....................••...••••.•. · ... · · . do · · · · ~ 
Mare Island straits ...............•...........••.....•.... do· · · · ~ 
A.Iden' s reconnaissance Western Coast, middle sheet, San Francisco to 

Umpquah river, California and Oregon · . · · · · · · · · · · · · · · · · · • • · · · · 
McA.rthur' s reconnaissance Western Coast from Monterey to mouth of 

Columbia river, sheet No. 1-3d edition .............•..... · • · • · 
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172. McArthur' s reconnaissance Western Coast from Monterey to mouth of 

Columbia river, sheet No. 2-3d edition- · · · · · · · · · · · · · · · · · · · · • · · · 
173. McArthur' s reconnaissance Western Coast from Monterey to mouth of 

Columbia river, sheet No. 3-3d edition·· - . · · · · · · · · · ·. · .. · · · · · · 
174. Alden's reconnaissance Western Coast, northern sheet-···.········· 
175. Point Reyes and Drake's bay, California·························· 

176. Geological map Point Reyes, California· · · · · · · · · · · · · · · · · . · · · • • • • • • 

177. Humboldt bay · · · · · · · · · · · · · · · · · do· · · · · · · · · · · · · · · · · · · · · · · . · · · · · · 
178. Trinidad bay · · - · · · · - · · · · · · · · · ·do· · · · · · · · · · · · · · · · · · · · · · · · · . · · · · 
179. Shelter cove, Mendocino city, and Crescent city harbors, and Port 

Orford or Ewing harbor, California and Oregon ... · ............. . 

180. Umpquah river, Oregon · · · · · · ·. · · · · · · · · · · · · ·. · · . · ·. · · ... , •.. · .. 
181. Mouth of Columbia river-2d edition-Oregon-······ · · · · . · ·. · .. · .. 

182. Do····· · • · · · · · · · · · · · · · · · · ····do· · · · · · · · · · · · · · · · · · · · · · · 
183. Entrance to Columbia river · · · · · · . ···.·do· · · · · · · · · · · · · ......... . 
184. Tidal diagrams Rincon Point, San Diego, and Astoria, California and 

Oregon • · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 
185. Co-tidal lines of the Pacific Coast ......... · .. - . · . • · · • · - .....•.... 
186. Cape Disappointment, Washington Territory . · - . · · .•.............. 

187. Shoalwater bay-new edition·· · . do ... - · · · · · · · · · · · · · · · · .... · .. · .. 
188. Alden's reconnaissance Western Coast, from Gray's harbor to Admi-

ralty inlet, Washington Territory. · · . · . · · · · . · · · . · · · · .......... . 

189. Grenville harbor ..... ·do· · . · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 
190. Cape Flattery and Nee-ah harbor, Washington Territory· .......... . 

191. False Dungeness harbor· · · · .. · · . · · · · · · · · ·do· · · · · · · · · · · · · · · · · · · · . 
192. New Dungeness harbor ... · .. · · · · · · · · · · · ·do· · · · · · · · · · · · · · · · · · · · · 
193. Canal de Haro and Strait of Rosario and approaches, Washington 
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194. Port Townsend, Washington Territory· · · · · · · · · · · · · · · · · · · · · · · · · · · · " 0 ~ o o 

195. Duwamish bay and Seattle harbor, Washington Territory···· · · · · · · · · ~ 

196. Smith's or Blunt' s island· · · · · · · · · · · · · · · · · do · · · · · · · · · · · · · · · · · · · · · 20 ~ oo 
197. Port Ludlow ......... ················· ·do····················· ;;0600 

198. Port Gamble ............... · .... · · · · · · · do· · · · · · · · · · · · · · · · · . · .. 
199. Olympia harbor .................. · · ····do· · · · · · · · · · · · · · · · · · · .. 
200. Steilacoom harbor ................. · · · · · ·do· · · · · · · · · · · · · · · · · · · .. 

201. Bellingham bay. . . . . . ........... · · · · do· · · · · · · · · · · · · · · · · · · · · 
202. Blakely harbor ................... · · · · · · do· · · · · · · · · · · · · · · · · · · · · 

203. Base apparatus . · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 
204. Self-registering tide· gauge· - · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 
205. Craven' s current i11dicator · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 
206. Oraven's specimen box for deep.sea soundings· · · · · · · · · · · · · · · · · · · · · 

20'1. Mitchell's seacoast tide-gauge · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 
208. Figures to illustrate Appendix No. 33, 1854 · · · · · · · · · · · · · · · · · · · · · · · 
209. Diagrams of secular variation in magnetic declination, 1855 · · · · · · · · · · 

210. Lines of equal magnetic declination · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 
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211. 
212. 
213. 

214. 
215. 
216. 
217. 
218. 
219. 
220. 

221. 
222. 
223. 
224. 
225. 

226. 
227. 
228. 

229-248. 
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Boutelle's scaffold for stations, and Farley's signal ................. . 
Boutelle's apparatus for measuring preliminary bases ............... . 
Diagrams illustrating earthquake waves at San Diego and San Francisco. 
Diagrams of secular variation in magnetic declination, 1856 · .. · ..... . 
Sand's gas-pipe tripod· · · · · · · · · ................................ . 

Sand's specimen box for deep-sea soundings, and revolving heliotrope· 
Map of magnetic declination· · · · · · · · . · · ......................... . 
Map of magnetic dip and intensity.· ............................. . 
.Apparatus for measuring minor bases .. · ......................... . 
Polyconic development of sphere ............................... . 

Diagrams illustrating telegraphic methods for difference of longitude .. 
Diagrams showing injury to boilers of steamer Hetzel .............. . 

Project limits for charts 2 o ~ o o o and 4 o ~ o o o • • · • • • • • • • • • • • · • • • • • • • • • 

Diagram of winds of the Western Coast . . . . . . . . . . . . . . . . . . . . . . . .. . 
Diagrams illustrating loss of magnetism .......................... . 

Apparatus for measuring preliminary base lines · · · · · · · · · · · · . · . · ... . 
Trenchard' s tide-gauge· ..... · ................................. . 
Mitchell's tide-gauge. · ...... · .............. · · · · ............... . 
Progress sketches .. · · . · . · ... · ................................. . 

Report ef Mr. George 11-Iathiot, in charge ef the Electrotype Divi,swn. 

u. s. CO.AST SURVEY OFFICE, 

October 1, 1858. 

I respectfully present the following report of the operations in this division since October 
1, 1857: 

By the electrotype process we have made ninety-five plates. Of this number forty-six were 
in alto and forty-nine in basso. I append tables of the plates. 

The work of combining, extending, and altering the engraved plates of the charts of the 
survey, by means of thin electrotypes, has proved of such great utility to the engraving division 
in reconstructing the charts, in saving the re-engraving of large portions of the work, and in 
facilitating the distribution of labor, that it now forms a prominent feature in the plans of that 
division. During the year I have applied the process to ten plates, the major portion of which 
belonged to the most important charts of the survey. 

The work of this division has been greatly increased by making use of the electrotype, as a 
sort of insurance against the loss or destruction of the unfinished plates intended for the report 
while away from the office, in transportation or in the hands of the lithographer. .An alto of 
an expensive plate will cost but a small fraction of one per cent. of the price of the plate; it 
has now become the practice to make an alto of a plate, for•retention in the office, before 
subjecting it to the risk of transportation,· and the consequent probability of the loss of time 
and expense for re-engraving it. 

I have continued to prosecute my researches in the various processes of photography, with 
a view to the use of the photograph in the preparation of the drawings for the engravers. It 
is now certain the photograph will shortly come into ex.tensive use in the office for the reduction 
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of drawings to smaller scales. An application of this has been made in the reduction of San 

Pablo bay from a 6 0 J 0 0 to a 8 0 ~ o., scale. There is also an encouraging prospect of success in 

the efforts economically to employ the art in the construeti-On of the drawings directly from 
plane-table sheets. I have not the least doubt but that I should have been able to announce 
the success of these efforts in this report had I not been prevented from experimenting by want 
of suitable apartments for the purpose aiad a loss of nearly two months of my time by sickness. 

Complete arrangements, however, have been made for making use of photography. Apparatus 
and instruments of the most approved kind have been obtained or constructed, and an addition 
to the portico of the building is in course of erection; this, when finiBhed, will enable me to 
prosecute my experiments more rapidly, and will doubtless lead to an advantageous use of 

photography in the survey. 

List of plates ekctrotyped in alto. 

Name of cha.rt. 

Bellinglmm baY--·----·-----------------·---
Blakely h,.rbor •• _______________ •••• -- -- •• - •• 

Boston harbor_ •• _. __ •• _. _____ • _. ___ •• __ •••• 

Bass river •. ----- --- • --- •• -·- •• - --- ----- - • - • 
Ctlpe Fear river··--·-·---·--------------·---

Changes in Sandy Ilook ---··-------·-·---·--· 
Florid!\ reefs •••••• ____ • ____ -----·-· __ -··-- __ • 
Gulf stream sketch •• _______________________ _ 

Harbor of Pl&SS Christian.--·--·-·· __ ••• - -·. ---

Legar~ anchorage.·---·------·--·------------Port Gatnble _______________________________ _ 

Port Ludlow ••••• ------ ••• ________ --·. __ .--· 

P1)11llouth ha.rbor.·-------·------------------

1\appahrumoek river •••• __ •••••• ·--· -·------· 

Romerly mars'hes •• ---·- ••• _____ •••• _ ---· ----

Sa.n Diego bay-----------------------------
Progress skewh, sec. 6-.----------------------
Delaware and Chesapeake bays------------·---
Seacoast of Alabama and Milaissippi _. ________ _ 

Steilacoom harbor--------·----- •••• _____ ••• _ 

I 
Name of chart. No. made.I 

11----------~ 

South side of Long Island -------------------2 

l 

2 

I 

1 

l 

l 

I 

1 

2 

l 
1 

1 

2 

1 

1 

1 

1 

2 

1 

Shoa.lwu.ter bay_ •••• ____ • _______________ --- • 

St. Andrew's bay .••• ----. _____ •••••• _ ••• : •• 

Seacoast of 1.:nit.ed States from South Carolina to 
Georgia. ___ ••••• ·--_----- ____ ••••••• __ •• 

Chesapeake bay, sheet No. 6--·--·--··-------· 
Chesapeake bay,sheet No. 5, (in two parts)-----· 

Chesapeake bay,sheet No. 4, (in two parts) •••••• 

Long Island sound, sheet No. 2 .•• ___ ---- _ --- . 

Long Island sound, sheet No. 3--------------· 

Reconnaissance of western coast, sheet No. 1, 

(Alden's)--------------------------------
Reconnaissa.nce of western coast, sheet No. 2, 

(.Alden's)--------·----------------------· 
Reconnaissance of western coaat, sheet No. 3, 

(Alden'a)----------------------··-····--· 
Southern coa.st of Long Island, sheet No. 2-----

Southern coo.st of Long Island, sheet No. 3 .•••• 

Wach.apreague l ID.lets, &c •••• ----- _ ·-· __ --- • 
Maclnpongo • _ f 

No.matle. 

1 

1 

2 

2 

l 

2 

3 

I 

1 

2 

l 

l 

l 

1 

1 
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List if plates dedrotyped in basso. 

Name of chart. No. made. Name of chart. No.made, 

Annapolis harbor. --- - • ---- -- --- - - - - - - - -- • - - -

Bellingham bay_.----·------ •••••• - -- •••• -- -
Blakely harbor _____________________________ _ 

Black rock and Bridgeport----------------. __ _ 

Bostonbarbor •••••• ------------------------
Cedar Keys_. -- •••• -- ••••••••••••• - -- _ ••• __ • 

Chesapeake bay, sheet No. 4-----------------· 
Chesapeake bay, sheet No. 5 ------------------

Charleston harbor -- ----- - ••• -- --- • _ --- • -- • - -
Delaware bay and river, sheet No. L ___ --------

Delaware bay and river, sheet No. 2-----------

Delaware bay and river, sheet No. 3-----------

Delaware and Chesapeake bays----------------
Entrance to Cape Fear river. ____ ---- __ --- . _. _ -

Hyannis harbor----·-·----------------------

Harbor of Newburyport.--·-----------------

Long Island sound, sheet No. 2---------------

Long !Bland sound, sheet No. 3-,--------------
Legare ancho:rage ___________________________ _ 

Muskeget channel • __ .• _. __ •••• ___ ----- __ •••• 
Mouth of Connecticut river •• __ • ______ • _____ ._ 

North Edisto. --- ___ •• ___ • --- ____ • --- __ •• _. __ 

Wachapreague linleta, &C-------------------
Macbipongo • • f 
Monomoy shoals •• --- ----- --------. ----- --- --

1 Plymouth harbor --- _ ----. --- ••• __ • _ ---- --- . 
1 Port Ludlow ______________________________ _ 

1 Port Gamble ______________________________ _ 

1 Rappahannock river •• -----. -- • - ---- --- ------
2 Reconnaissance of weEtern coast, (Alden's,) sheet 

1 No. 1-------·---·-----------------------
1 Reconnaissance of western coast, (Alden's,) sheet 

1 No. 2-----------------------------------
1 Reconnaissance of western coast, (Alden's,) sheet 

1 No. 3 _______ ·---------------------------

1 ! San Diego bay and approaches.---------------

! ' Seacoast of Alabama and Mississippi·---------

1 Stellacoom harbor--------------------------

1 St. John's river, No. L--------------------· 
1 Seacoast of United States from South Carolina 
1 to Georgia. ______________________________ _ 

2 Seacoast of Virginia. and entrance to Chesapeake 

2 bay •••• -------------·--·-------------·· 
1 Seacoast of pa.rt of Mississippi and Louisiana. _. _ 

1 South side of Long Island, sheet No. 2 _ ••• ___ • 

1 South side of Long Island, sheet No. 3 __ • _. __ • 

1 Progrel!ll sketch, section 6-------------------· 

Changes in Sandy Hook •••• -- ••• -- • --- - •• -- • 

1 Port Orford •••• ---------------------------· 
I Winyah bay and Georgetown harbor---------· 

List of plates al,tered, extewled, or reformed by the electrotype process. 

NAQ O:r PLATE. 

Chesapeake bay, No. 4. 

CheB&peake bay, No. 5. 

Seacoast of United States from Souih Caroline to Georgia. 

Sea.coast of part of Mississippi and Loul.aiana. 

ProgTe88 sketcll, section 6, ut1ih-inP 

NAHll OF PLATE. 

Legari: anchornge. 

Long Island sound, No. 3. 

Long Island sound, No. I. 

Long Island sound, No. 2. 

Middle part of Long Island aound, No. 2. 

Report of Lieut. Jame,s P. Roy, U. S . .A., in charge o/ the Miscell.aMOUB Division. 

Co.A.ST SuRVEY OFFICE, 

Washington, Octobe'I' 1, 1858. 

1 

1 

1 

1 

2 

1 

l 

1 

1 

2 

1 

1 

1 

l 

l 

I 

I 

1 

The Miscellaneous Division, comprising the map room, distribution of maps and charts and 
Coast Survey Reports, and the printing, has been organized since the date of the last report 
and been placed under my charge. 

Mr. V · E. King, assisted by Mr. Holden, has had the general superinteudence of the map 
room, distribution of Coast Survey maps, charts, and sketches, and reports of the C<>ast 
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Survey, and they have performed their dutim; in a very faithful and commendable manner. 
When not so employed Mr. King has performed clerical duties in the office of the assistant in 
charge, where his services have been highly valuable. 

Mr. John Rutherdale, as printer, has, as heretofore, been attentive and zealous in the dis

charge of his duties. 
Hereunto appended is a statement of Coast Survey maps, charts, and sketches, and reports 

of the Coast Survey distributed, and also the maps, charts, and sketches, printed during the 

year. • 

List ef Coast Survey maps, charts, and sketche8 distributed during the year, for sale, use qf qtfice, 
and grat-uitously. 

I ! I I 
1 Turned over I For use of Grs.tuitously 

Names of maps. 
for sale. ' office. distributed. 

Richmond's Island harbor---------------------------------------

York River harbor ••• -- --- -- • -- • -- •• - • - • - - --- _ --- - • --· -- - - -- • -·

Newburyport harbor--------------------------------------------
Gloucester harbor. ___ -----_----- •• - __ --- - ----- ------ --------. ---! 
Salem harbor _________ .. _____________________________ • _______ • _ 

l 

2 ----------! 
2 1----------i 

22 
25 
31 
30 

37 

Well:fleet harbor.------ ___ -----. -- . - •• - ·------ ---- -- --- - -- -- - ---
Boston harbor_._ • __ • _ ••• ___ • __ •• _ .• ___ • _ - - • - ••• _. - - - - • - - - - - - - - -

~ 1·------~--1 

13~ 1------;;·-1 6~: I 
8 ----------1 23 II Nantucket harbor _____ ------- __ --- __ • -- • ---- - ••. - - - - - - - - . __ - ---

Edgartown harbor---------------------------------------------- 5 ----------1------------
Hyannis harbor _______________________ • _. _. _. ________ •• _ •• _ ••• - 8 ----------1 
Harbors ()f Holmes' Hole a.nd Tarpaulin cove. _____________________ _ 3 1 I 
Harbor of Kew Bedford ___ • ----- _____ -------- - ---- - --- -- ---- ---- 83 

6 i 

3 I 
Fisher's Island 80und. ____________________ ---- __ _ _ _ _ __ _ _ __ _ _ ___ _ 13 _____ • ----

Genera] coast chart from Gay head to Cape H"nlopen ..• ------------· 
lnng Island sound •• ___ •• ___________ • ____ .---- ____ • ____________ _ 43 

HaTbor of New London. ___ ---- ___________________ -·_____________ 28 1 

Mouth of Connecticut river-------------------------------------- 3 ----------
Harbor of New Haven 13 2 

Harbors of Black rock a~~-~:-i·;~:~~~~ ~~ ~~~ ~~::~: ~:~ ~ ~ ~~~~ ~~: :: :::: s ------ ____ 1 

Huntington baY------------------------------------------------ 13 ----------
Harbors of Sheffield and Cawkin's island ___ ----- _________ ----______ 1 ---------. 

Harbors of Captaln's island, east 8.lld west·-----------------------------·----------------Oyster bay or Syosset harbor 12 ---- -----. 

Batt nnd City islands and Sa:~:.:;:.~-~e~;-;:a:~:::~~~:::~~:~:~~::~::_ 7 ---------·! 
Bell G1tte ·------- 22 New York bay and ~:~~; :~~-t-h-. --. -.---· -- -. ------------- ----... 

05 

2 
! 

o environs, irotuu-- ________ •• ___ •• _ .. _____ • ___ _ 
New York b1ty and harbor a ,., th · 1 -nu eenvuons,llOho------------------ 122 ~ 

Western part of south coe.st of Long Island------------------------ 2 2 

Eastern part of south coast of Long Island ••••• --------------- - ---- --- - -- --- --- ---- --- - -
Little Egg harbor·--------------------------------------------- 2 l 
Delaware be.y and river ___ _ 

-------------· ------------------------ 58 7 M()nth of Chester river _______ _ 
H ---------------------------------- 2 2 

arbor of Annapolis and Severn • 
p nver----------------------------- 2 4 

ll<lquotanJt rive!"-----------------···---·---------·--------·-··-' 2 2 
e 23 

27 

26 

61 
3 

30 

82 

27 

30 

27 

27 

26 

27 

28 

37 
5 

61 

26 

b 

j4 

44 

25 

26 
25 

Tota.I. 

27 

33 

32 

47 

29 

751 

31 

5 

35 

30 

l.32 

12 

49 

43 

61 
30 

46 

25 
40 

28 

2 

39 

So 

61 

30 

201 
ii(} 

5 

27 

109 

29 

82 

29 
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List of Coast Survey maps distributed-Continued. 

Names of maps. 
Turned over 

for sale. 
For use of Gratuitously 

Beaufort harbor _____ - - - - - - . -- - . --- - - - -- - - --- - --- - - ---- - - --- • - - -
Charleston harbor __ -- ---- ---- -- - --- - _ -- _ --- -- _________________ _ 

Cat and Ship Island harbori; ____ - • -- --- • --- ----- _ ----- ___________ _ 
• 

Mobile bay ----- ----- ---- ·----- --- - - --- - --- -- • ----- --- •• --- - ---

Mobile bay entrance - -- - --- - ---- - ----- --- __ ---· ----- ---- ---- ----
Galveston entrance - __ - . __ . _ - - • . - - __ •. __ •• _ - • - ______ ••• _. ___ • __ 

Key West harbor and approaches_.----- ___ . _____________________ _ 

West coast reconnaissance, from San Diego to San Francisco •• _ •• _. __ •• 

West coast reconnaissance, from San Francisco to Umpquah river _____ _ 

West coast recorraaissance, from Umpqua.h river to the NW. boundary_ 

San Diego bay and approa.ches-. - •• --- • ___ • ___ --- _ --- •• --- ___ •• --· 

'I'rinidad bay.--------------------------------------------------

Humboldt bay ---- __ • _______ - - •• --- ---·-- ___ -- _. - •• _ --- -- --- - - • 

Monterey harbor __ ----- ·----- --- - ----- ----- --- - ----. --- -- -- - - --
Entrance to Columbia river ________________________________ .. ____ _ 

Sketches of-Minot's ledge _____ ---- -- --- - --- - ---- _ - --- - -- -- ---·-· 

f> 

12 

2 

27 

12 

12 

12 

104 
104 

104 

18 

13 

12 

13 

13 

2 
Plymouth harbor _____ • _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __________ _ 

Muskeget channel --------·. __ -·- ----- -·-· •• _ -- • -- -- 2 

Monomoy shoals----------- - -- ··-. -- - - --- - --- - ---·-- ··-·----··--
Nantucket shoals_--------------- _________ ----- ____ _ 

Delaware and Chesapeake bays--------------·----····· 

Seacoast of Delaware, Maryland, and part of Virginia •••• 
Chincoteague inlet. ________ • __ • _______ . ___ • ________ _ 

Seacoast of Virginia and entranoo to Chesapeake bay - • - __ 

Albemarle Sound ••• - --·. _ --- ---- •• -- _. __ -·. ---- - ----
Ocracoke inlet ___________ • ___ ----- ___ ----- ______ . __ _ 

Frying-Pan shoals __ • ____ • ________ •• __ •• _ - • _____ •• - • 

13 

50 
14 

2 

10 

1() 

1 

7 

office. 

4 

1 

6 

5 

5 

5 

4 

l- --------

.----------
3 

I 

3 

I 

11 

2 

l 

2 

2 

New river and bar---------------------------------- 2 l 

Cape Fear river and New inlet------·--·-------------- 7 l 
North Edisto entrance •• _________ ·-. ___ •• --- ____ • _ --- --- - •• __ - • -- 1 

Winyah bay and Georgetown harbor-··-·--·-··-·----·-
Entrance to Savannah river ___ . __________ • ___ -- •• _. __ 

Savannah city, Front and Back rivers-·----------------
Romerly marshes •• ____________ . ___ . _____ ---- ______ _ 

St. Mark's bar and cha.nnel ••••• ----------·----··--·

St. John's river, frorn entrance to Brown's creek.------·

Legar~ anchorage-----------------------------------
Cedar keys. --- -- ••• __ ••• __ • __________________ •• __ •• 

St. Andrew's bay •••••• -·----------------·-····--··-
Seacoast of Alabama and :Mississippi_ __ • ____ • __ • ______ _ 

Biloxi bay ________ - .. ----·----·-----------·------·--
Delta. of Mississippi river _______ • __ • ________ ·-- ______ _ 

Ship Island shoal._ •• _. __ • _. ___ • ______ •• __ • ____ • _ •. _ 

7 
7 

2 

2 

2 

7 

2 

2 

4 

2 

2 

1 

1 

2 

1 

1 

I 

1 

4 

distributed. 

4 

47 

26 

55 

36 

45 

54 

39 

43 

32 

27 

25 

40 

26 

47 

45 

24 

30 

5 

40 

50 
16 

9 

5 

2 

9 

31 

28 

33 

24 
49 

10 

20 

35 

12 
18 

36 

l3 

35 

12 

28 

23 

21 

Total. 

9 

63 

29 

88 

48 
57 

71 

148 
152 

140 

45 

38 

52 
39 

60 

47 
27 

33 

8 

M 

111 

32 

12 

17 
12 

18 

38 

31 

41 

25 

58 

18 

22 

38 

15 

25 
38 

15 

39 

l/i 

34 

24 

22 

Galveston ba.y ______________ --· __ ••• _ •• ··- ·- ____ ••• _ • _. __ ••••••• ···-·-. ··- ··- -·--- -·- • -- - · ---- •• 

Sa.n Luis pa.gs ____ ------------·--------------------· 1 ---------- .SO 81 
Catalina he.rbor •••••• ______ • _. _ ••• -·-. -·- _ •••••• --- ____ ••••••••• ···--·. __ • 

\>rieoner's, Cuyler's, and San Clemente h&rbora -----· ••• _ 11 

s 
11 

8 

22 
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List ef CoWJt Survey maps distributed-Continued. 

/
Turned over For use of Gratuitously! I 

Names of maps. Total. 

-----------------------------! for sale. office. distributed. ----

Bket.ches of-S1mta Ba.rba.m •••••••.••••••••••••••••••••••.••••••. 1 11 ---------- 11 22 

Anacapa island •••••• - _ •••••••..•.•••• __ . _ •.... _ .... i 11 __ •••.•• _. 14 25 

Sa.n Simeon, Santa Cruz, &c ••••••••.•••••••••••..•.•• ! 11 ------·-·· 29 40 

Santa Cruz and Aiio Nuevo·--------··-----·-·--------1 11 ····--···· 27' 38 

San Pedro harbor ••••••.•••• ------------------------ 12 1 30 43 
San Francisco city. . . • • .••• - .•..•••• - •••.•. - •.•••.•. ! ........ __ ...... _ .. ___ ....... _.... ____ . _. _ .. 

I 
Port Orford, Shelter cove, &c .•••••••••••••••••••••••• [ 12 ·--------- 10 22 

Entrance to Umpquah river •. -- •••••••••••• - •• - ••• ---1 11 !------ .... 28 39 

Shoalwater bay •••• ------·------------------------··r 11 1'---------- 10 21 
Reconnaissance from Gray's ha.rbor to Admiralty inlet .. I 12 ---------- 13 25 

Cape Flattery and Nee-ah harbor •••••• ·----------·---! 11 ---------- 13 24 

False Dungeness harbor. .••••••...• ------------------1 11 1 13 25 

Port Townshend •••••••••• --------------------------1 11 2 14 27 

Canal de Haro •••. ---------------------------------- 36 ---------- 49 85 

Port Ludlow ••••••••.. -----------------------------! 11 ---------- 2a 40 

Port Gamble •••••••••••••••• ----·------------------[ 10 l 29 40 

Blakely harbor .••••• ------------------------------ I 7 1··-----~--- 24 31 
Bellingham bay •••••••••••• ----------------------··t· 3 3() 34 

Steilacoom harbor •••••• --------------------------·- 3 30 34 

Eggernoggin reach •••••• ----------------·-----------! 11 !.......... 12 23 

Current chart, Boston harbor--~--. --- •••••••••••. __ .-I 6 .•• ___ --- . 11 17 
Stell wag en's bank. _ •• _ •.•• __ •••• ___ . __ . __ .. ___ . __ ... ! G • _ •• _. __ • _ 2 9 35 

Sow and Pig's reeL------------------------------·-·' 6 ---------- :rn 36 
Romer shoa.l and Flynn's knoll. ••••• -·-·------------· 

Changes in Sandy Hook. •..•.. __ ---- ••••• ___ .• ---- .. 

Wa.chapreague and Macbipongo inlets, &c •• -----------

Ship and Sand Shoal inlets •• --- ----- .. _ --- ---- •. -- ... 

Cbcrryst.one inlet ••• -------- •••.••••••••••••••. --- -

Pungoteague CT0ek •••••••••••••• --· •• --- • --· -- - -- - - -
Fishing or Donobo's battery •••• _____ ----- _________ . __ I 

Hatteras shoe.ls •••• _ ••••••••••••••. - • - - •• - - - - - - - - - - -

Hatteras inlet. ••••• --- ___ --- -- --- - ----- --- · - - - ---- · 

Wimble shoals •••••• --- __ . ----- ---- --- --··-- - - ---- --

Winyah bay and Cape Roman shoals •••••••• ----------

Bull's bay ••••••.•. _·--- . ___ ••••• -- --------- ---- - --

Doboy bar and inlet •• _____ ._ .••• - •. - . - - • - - - - - - - - - - - -

6 1 ......... . 

6 

1 ----- --- .... 
----------

l 

----------
10 2 

11 2 

1 ----------
1 1 

1 1 

1 ----------
St. Andrew's shoals ••••••••••• ------ •• --·- - --- -- - --- ---- --- -- . -- ·--- - --- --
Mosquito inlet. ____ . _____ ----- ____ --------------. ---

Cape Canaveral •••• _---- •••••••• -- ••••• -- . -- - -- - - - -
Rebecca shoal •••••••• __ • ___ ••••• ----· _. __ . ____ ••••• 

Turtle harbor __________ --------·-------------------

1 

I 

1 

l 

1 

1 

Coffin's patches •••• ----- ____ -------------------. __ .• 6 ___ . --- -- . 

Ocilla river •••••••••••••••••••••• -•• ------ _____ . •••. 1 •••••• --- . 

Entrance to St. George's sound .•••• ------------------ 1 ----------

Horn Island pass ••••••••••••••.•• ------·----------- 1 ----------
Entrance to Pascagoula river.... • ___ •••••. __ • _. ----. l - - - -- - - - - -
Paas Chri!!tian. ___ •• _. _______ •• __ • _____ •• ________ • ______________ • _ •• _. ___ _ 

29 35 

40 46 

2Z 23 

2Z 23 

10 12 

11 13 

9 10 

25 37 

42 i\fi 

42 43 

32 34, 

27 29 

30 31 

17 17 

9 10 

9 10 

9 11 

11 13 

11 17 

32 33 

12 13 

31 32 

Zl 22 

2 2 
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List ef Ooast Survey maps distributed-Continued. 

i 

Names of IllB.ps. 
Turned over I For use of 

for sale. office. 

Sketches of-Entranm to Barataria bay •••••••••••••••••••••• _ •• __ 1 ----------
Pal'SFourchon •••• ----------·-·······------·-------
Entrance to Timballier bay •••••••••• ----------------

Vermilion bay •••••••••••••••••••••• __ •••••••••••••• 

Aransas pass •••••••••••••• --·-······--------------
Sabine pass ••••.•••••••• ··-·-·····----···········---
Entrance to Bio Grande river ••••••••••••••••••••••.•• 

San Pedro anchorage •••••• ------------------·------
Mare Island straits ••••••••••••••••••••.••••••••••••• 

Point Conception ••.••• ------·--··················--

Point Pinos ••••••••••••••••• --------·- --- ••• --··--. 
Point Reyes •••••••••••••••••••••••••••••••••••••••• 

Cape llancock •••••••••••••••••••••••••••••••••••••• 

Grenville harbor •••••••.•••••••••••••••••••••••••••• 
Duwamish bay and Seattle harbor ••••••••••••••••••••• 

Total .••••..•.••• --------------·--·----------

I ....... ______ 

1 ................... 
1 ----------
1 ................ --.. 
1 ----------
6 ----------

16 ....................... 
16 ----------
16 ---- ............... 
16 ----------
16 ----------
16 ..................... 
16 ...................... 
16 ........................ 

1, 717 159 

Gratuitously 
Total. 

distributed. 

41 42 

28 29 

41 42 

41 42 

6 7 

9 10 

29 35 

12 28 

11 27 

12 28 

11 27 

34 50 

11 27 

13 29 

12 28 

4,050 5, 926 
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Di:itribution made during the year of tM reprnta of tM Unikd Stn:tes Coast Survey for the yean 1851, 1852, 1853, 1854', 1855, and 1856. 

1 Report j i Report ! II Report 'i l Report of Report of R•port of 185(i.li 
of 1851. 1 1 of 1852. of 18.53. I. / 1854. 1855. ! __ I 

. • I • I . i · 1 ·I I . . . 1 · . . I :!:l~I .2? ~ I~= I,.?; ~ .!;; i2 ~ ~I 
1~ -3 1 ~)·3 1 _E .g\ fE ~ !i .g ~ ~ 

- ~I- ·-1:= • .;:::; =1•1'9 = · '.:g ::S • ::;3 ::II• 

,1 ;81·~1~ ~1~1~1~ ~1~1.a ~ ~ .6 ·ii~ ~ -~I~ 
r~~E--11.S~E-!~~·E--'!.= ~ f.'I .5:; 8 ~ ..'.; r--------------------!- -1---1-1-------- -,------ --,--
1 I I I I I I 

Moine ...................................... '""[····,""! 2

1 

.... (! 2 i.,····1 2: 2 .... 2 27 .... 27 JOI Bi J()ll 

New Hampshire ........................ · ... I •••. 1 ... .' .... 1.... I I I \ 3 I 1 , 4 , 4 1 5 21 22 78 6 84 

VErmont ...................................... ' .••. I •••• :····! ....... '. .......... ! •••• I .••. !.......... 10 IO fi3 g 65 
I I I I I I Ma.sachusetts ••••• , ............... · ........ : 1 , . • • • 1 

1 
l , ••• ! 1 5 . .. • . 5 , 6 . . .. 6 51 51 :lS6 31 427 

Rbode Island ............................. i .... i··--' .... ;.· .... 1 .... 

1 

.... 

1 

.... 

1

· ........ i 1 15 15 51) 3 53 
Oonnectrcut •••• ~, • • • • . • .. . . . .. • • • . . • • • • ... • • • . • ••. , • • • . . ... 1 ................. 

1 

••• • 30 30 129 13 14! 

::::.::;::::::·.:::::::::::::::::::::::::: 1 __ ~_[:::: •• ~.i : ::::1 ~ 11: 1:::: 1; I l~ l~ :~ .... I : ~~: ~: ;: 
Pennsylvania ............................... 1 2 I·... 2 I 7 ... · I 7 6 •••• 1 6 ! 13 13 62 : : : : I 62 449 76 52S 
Delaware ...................................... .1 ........ 1 ........ 1.... .•.. .... 19 12 15 2 17 

Maryland..... • • • • • • • • • • . • • • .. . .. . . • • ..... 
1 

2 [.... 2 I 2 '1 ·. . I 2 I 5 ' 5 ' 9 Y 30 ... · 1' 30 153 4 !l>7 

Di.irtetof Columbia ........................ 1 4 .••. , 4 ! 4 ····I 41 ll 11 11 11 25 .••. 25 128 126 
Virgima............ ••• . . . . .. • .. .. . • . .. .. .. . . 2 . • • • 2 1 2 ... • 1 2 4 5 5 38 .. .. 38 174 2 176 
N o-rth Car{)lina ............ , .... , •••••• , ~ .... , .. r.... . .... ~ .... 

1 
, • • • . • • . . • • • • ••. 

1 

l ~ 16 .•.. i 16 84 3 f!rl 

::gi~~•r•o~::::::::::::::::::::::::::::::::: 1:::· ::::11:.::;:::: ::::11:::.1 ·~ :::::"~-,····~· :~ ~ 1: ~ 1:: 
Alabama ................................... 

1 
.... 1 ........ 1 .................... 

1
........... 21 21 G9 4 73 

Mississippi .................................. l .. ··1····1·· .. j···· .... 1 .... 1 ........ 1.... ...... 12 12 42 1 43 
L<>u1siana ................................. 1 3, •••• 3 1 :J •••• 1 :JI 3 .... 1 :i

1 
3 3 28 28 68 4 72 

Ohio . .. • • • • , • , • • • • .................... " • • . . • ••• I .... i 1 •••• I I I".. . . . . . .. ' I ~ 22 253 ~ 285 

!entueky .................................. ]····1···-f- .. ·i···· .... I···· .... ····:···+····· 13 13 90 J3 1oa 
e~nessee .................... ~~············· ~···· •••..••.. 1 .••••••. 

1 

............ 
1 
•••• 1•••••• 11 I 11 79 J.5 94 

Indiana ........................................ 'I" .. 1 ... ., • • • • , • • • • • • • • • • • • .. • •• ., • .. • .. 6 . • • . 6 121 15 136 

lllino1>< .................................... i 1 1 ····i I , 1 ····1 \ 2 51 \ 2 2 18 .... 18 118 21 I l4:l MiSBouri. ...... , .... , . . . .. . . . . .. ........... i 1 
1 
••• ·I 1 ! l , . .. 1 1 I I l 10 .. "I 10 79 12 91 

!lrkansas ................. , ............... ! .... ) .••. f··"I .................... 1.... ...... •••• •••• •••••••• 12 ... ~;·I 12 

~~~:~~::::::::::::::::::::::::::.:::::::::··/:::"·/·~-::::I·-~- 1 .••. ,.... 19 ...• 19 59 12 

T•xas ................................. "·I···· ···· .... •••· .... ····\ .... ::::\ .. ~ ~~ ::::\ ~: : 
12 

: 

~:~:~;~:::::::::::::::::::::::::::::::::: 1:::: ::::1:::: ::.:c: 15 ::J 15 68 4 72 

C~lifornia .................................. I·"· ....... , ........ ···+ ....... ,.... I 17 5 22 64 !l 66 

:n:el!Ota ...... ···········••••••••••••••"I"" ..................... ····j···· ...... 1 1!1 2 14 
•• mgton Temtory..... ...... .... •••• •••. .... .... . ... 1 , ... 1 2 .••• 1 21 2 2 2 2 3 3 

Kansas Territory.... • ............... •••... • ... • ... , • ,. , • , · 1 ···· ........ : .. .. I 1 4 4 
NebmskaT•rritoTy.......................... .. ................ : .... 

1

1 l 4 

Ttrritory of New Mexico.................... . •.. 

1

.... ····i"" ······ 1 

Or<gon Territory............ •• • • • • . . • . • • • • .. · ·.. • · · • • • • • 1 · "· · • • · · · !l 
Coaot Bul'\1ey Office and wmslallts .......... , 4 4 6 .. .. 6 7 .... 1 7 I 7 7 17 17 164 164 

Members of Congress....................... ti .. 
1
1 ti 14 .... i 14 / 14 14 306 306 33 :J:J 

Executive department&..... •• • . • . . .. • • • ... . .. • • .. • . . • • . . • • . , • • • , ••. ! , .. ·I·..... • ..... , • • .. . 99 9IJ 
Officers of lhe army •• , ........ , • , • • • • • • •• • • • •• , • • • • • • .. • •• , . • .. . ••• i ... · J ·.... . . .. .. . .. .. . . . .. .. . . .. .. 317 3l7 

Ofli"':Tsoftllenavy......................... . ... 

1 

.... 1 ... ·.·.·.·.i.·::: .·.·:.·.·.· :::: ······ ........ :::: .···:: .. :.::··.·,:1 64 64 ll.ece1ve111 and registers ef Land Olllce • •• • • .. .. . . . • . .. • . . . . . ' 166 166 
Surveyors general of public lands...... • • • • .. .. •• , • • . . .. • • . • . .. •• ! • .. . .. • • • • .. • • • • • • • • • • • .. • • • 12 12 
Inspectors of steamboats ............... ~ .. .. • .. • .. • • • • ••• ! . . . . . . . . . ... \ . . . . . . . . . . .. .. .. .. .. . . . . . . . . . . . . ....... 

1

. 9 9 

Governors, State librarians, Ito ..•• , • .. • • .. .. . . • • • • • . • • • . • • • . .. • • • • • • .. • "., • , • .. • , • • • • • • • • • .. .. • • .. • .. • • . • • 163 163 
CoUeotoniof CUBtoms....................... .... .... .... •••• .... .••. ........ • ......... ,.... .... ••.• .... .... 129 1!19 

Captain@ in revenue service ................. , • • • • . • .. • • • • .. , . . . • • , < • , • • • .. • • • •• • I · . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . 24 24 
Ne.,apnpem , • ••• • .. • •• • .. • • • • • •• • . • • • • •• • • . • • • . • • . .. • • . • • . • .. • . ........... ! . .. . .. .. , . . . , ..... I .. , .. , ............. , 96 Ill! 

l'oJ@ign .................................... ~~~~=~~=I~,~=~ __ 11_ = __ 11_ ~ 3-17 854 

Gnmd t.otal..... .............. 8,035 29 .... 29 47 1 48 I 92 1 'i 93 116 1 11711,063 6 \ 1,069 5,935 7t4 \ 6,619 

.Names of States, &c. 
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StatemBnt ef Ooast Survey maps, charts, and sketches, printed during the year. 

SECTION I. 
No. of 

impressions. 

Sketch A ..... · ..... ·.·.·····.·.···.·.............•.•...................... 35 

Sketch A bis· · · · · · · · · · · · · · · · · · · . · .. · · . . . . . . . . . . . . . . . . . . . . . . . . . . . . · . . . . . . . . . 35 
Newburyport harbor · · · · · · • · · · · · · · · · . · . · ....••................ · ....... · .. · · . 51 
Boston harbor· · · · · · · · · · · · · · · . • · · . • • · ........................•......... · . . . 825 
Minot.' s Ledge · · · · · · · · · · · · · · · . · . · ... · . . . . . . . . . . . . . . . . . . . . . . . . . . . . . •.... · . · . 80 
Plymouth harbor· • • • · · · · · ..... · . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . 413 
Monomoy shoals· · · · · · · · · · • · · · . · ..... · ................................ · . · . · . 200 
Nantucket shoals· · · · · · · . ·.... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12 
Edgartown harbor...... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . 5 

Wood's Hole · · · · · · · · · · . · • · . . . . . . . . . . . . . . . . . • . . . . . . . . . • . • . . . . . . . . . . . . . . . . . . 42 
New Bedford harbor. • . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . 50 

SEC'l'ION II. 

Eastern sheet of Long Island sound .. · ....................................... . 
Middle sheet of Long Island sound . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .......... . 
Western sheet of Long Island sound ......................................... . 
Eastern sheet of southern coast of Long Island .......................••.•.••... 
Middle Rheet of southern coast of Long Island . • . . . . • . . . . . . . . . . . . . . . . . . •........ 
Western sheet of southern coast of Long Island · ............................... . 
Harbor of New London. · ... · ....... · . · . · .. · · · · ............................. . 

Mouth of Connecticut river. · . · . · . · · · · · . · · · · · · · · · · ..... · . · . · . · . · . · . · . · · · · · · · · 
Harbor of New Haven . · . · • · .•.. · · · · . • . • · · · · · · · • · . · ......... · · · . · · · . · · . · . · . · 

New York bay and harbor and the environs, 3 0 ~ 0 0 • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 

New York bay and harbor and the environs, -so-ho ... · ..... · . · . · · · · · · · .. · · .. · . · 
Changes in Sandy Hook- ..... · . ·. · · · · · . ·. · ........ · · · · · · • · · · · · · · · · · · · · · · · · · · 
Hudson river ~"· ............ · · • · ... · .........• ·. · · • • • • · · · • • • · · · · · · · · · · · · · · 

SECTION III. 
Sketch C ........................................................•...... ·. · 

Delaware bay and river, No. l · . · ..... ·. · · · · · · · · · · · · · · · · · · · · • · · · · · · · · · · · · · · · · 
Delaware bay and river, No. 2 ...............•••••.... · .. · . ·. · · · · ....... ·. · · · 
Delaware bay and river, No. 3 .................. ' ....... · · •. ·. ·. · · ·. · ...... · · · 
Annapolis harbor and Severn river ...........•.•.••.... · ... · ... · · ......... · · · 
Delaware and Chesapeake bays ........................... : .... · · . · · · . · · · . · · · 

Seacoast of Delaware, Maryland, and part of Virginia .. · · . · ... · .......... · . · · · · · 
Seacoast of Virginia and entrance to Chesapeake bay ......•........•....... · · · · · 
Cape Charles .......•...............•..•.......... · · • · · · . · · · · · · • · · · • · · · · · · · 
Ship and Sand Shoal inlets . . . . . . . . . . . . . . . . . .......•••••..... · · · • . · · · • · · · · • · · 

SECTION IY. 
Sketch D ..............•........•.....••.................................. 

Albemarle sound ..............•••........................•.............. • · · 

372 
375 

154 
25 
65 

100 
100 

70 
320 
127 
175 
40 

35 
296 
275 
270 
337 

100 
50 

115 
20 
25 

35 
112 
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No. of 
imprelll!ions. 

Beaufort harbor···· · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · • · • · · · · · · · · · · · · · · · 100 
Cape Fear river· · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 22 

SECTION v. 

Sketch E· · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 40 
Georgetown harbor· · · · · · · · · · · · · · · · · · · · · · · · · · · · · . · ................ · . · . · . · . . . 12 
Sketch from Bull's bay to St. Helena sound· · . · · · · · . · . . . . . . . . . . . . . . . . . . . . . . . . . . 30 
Sketch from Ossabaw island to Cumberland island.............................. 30 

Charleston harbor· · · · · · · · · · · · · · · · · · · · · · . · . · . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 412 
St. Andrew's shoals· · · · · · · · · · · · . · · · · · · · · · . · . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 100 

SECTION VI. 

Sketch F. · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ·. · · ·. ·. ·. · ... ·.......... 70 
St. John's river······ · · · · · · · · · · · · · ·. ·. ·. ·.................................. 150 
Florida reefs· · · · · · · · . · . · · · .. · . · . · . · ... · . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 100 
Cedar Keys· ••. • .•• • •••.•..• · •.. · . . . . . . . . . . • • . . . . . . . . . . ...•............. · . 200 

SECTION VII. 

Sketch Q. · ·........... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 40 
St . .A.ndre1v's bay...... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 150 

SECTION VIII. 

Sketch H· . · ............... · · · · · · · 
Mobile bay...... . . . . . . . • • . . . . ........... · ........... ·. · . · · · · · · · · · · · · · · · · · 

Seacoast of Alabama and Mississippi . · · .. · • · · · · · · · · · · · · · · · · · · · • · · · · · · · · · · · · · · · 
Cat and Ship Island harbors .•........ · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 
Grand bay ......•.•.••.•....•...•.•..•.•................................... 

SECTION IX. 

40 
153 

201 
50 
15 

Sketch I...... . . . . . . • • . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . 35 

SECTION X. 

Sketch J, (lower sheet) .•..•................. · . · . · · · · • · · · · · · · · · · · · • • · · · · • · · . 
Sketch J, (middle sheet) ........••.•............•........•.......•.......... 

Alden's reconnaissance, No. 1 .. · . . . · · · · · · · · · · · · · · · · · · · · · · · • · · · · · · · • · · · · · · · · · · 
Alden's reconnaissance, No. 2 .......... · · · · · · · · · · · · · ·' · · · · · · · · · · · · · · · · · · · · · · 
East entrance, Santa Barbara ................... ·. · • · · · · · · · · · · · · · · · · · · · · · · · · · 
San Simeon, Santa Cruz, &c ...•.....•...........•.........•...... · . · . · . · . · .. 
Humboldt bay ......•..............•....................................... 

SECTION XI. 

35 
35 

195 
95 

30 
100 

66 

Sketch K ........... , ..•......•••..•...•... , ..................••••.••••. , . 35 
Port Ludlow .•.•••........•...•.••.•......•........................•....... • 150 
Port Gamble. . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . 150 
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No. of 
impressions. 

Blakely harbor· • .. · . · . · · · · · · · · · · · · · · · · · · · · · · · · · · · · • · · · · · · · · · · · · · · · · · · · · · · · · 200 
Bellingham bay···· · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 150 
Steilacoom harbor· · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 250 
Port Orford harbor· · · · · · · · · · • • • · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 200 

MISCELLANEOUS. 

Proofs from finished and unfinished plates· · · · .. · .. · .. · .......... · · · · . · · .... · .. 
Circular protractors · · · · · · · · · · · · · · · · · . · · . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...... . 

Pleiades for occultations · · · · · · · · · . · .. · · · · · · · . · · .. · .. · . · ........ · · · · · · · · · · · · · · 

Scale of lettering· · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · . · · · · · · · · · · · · · · · 
Diagram of winds, Western Coast· · · · · · · · · · · · · · · · · · · · · · · · · • · · · · · · · · · · · · · · · · · · 
Diagram of loss of magnetism · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · • · · · · · · · · · · · · · · 
Isogonic lines, Pacifie ocean· · · · · · · · · · · · • · · • · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 
Tide-gauge. · · . · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 
Contact slide apparatus· · · · . · · · · · · · · · · · · · · · - · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 
Sketch showing the arrangement of general coast charts, 4 o o\ o o, and preliminary 

charts, 2 o o
1 

0 o o · · · · · · · · · · · · · · · · · · · · · • • · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 

Total·········· · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 

APPENDIX No. 20. 

2,055 
390 
113 

30 
30 
30 
75 
55 
30 

40 

11,905 

On a supposed personal equation in the use of the zenith telescope for det.ermining latitudes lty Talcoft's 
method, lty .A. D. Bache, Superintendent United States Coast Survey. 

[Communicated by authority of the Treasury Department to the American ~ssocia.tion for the Advancement of Science.) 

The use of the zenith telescope to determine latitudes for the Coast Surwiy by Talcott's 
method has been explained in a paper read before the Association at the Cincinnati meeting in 

1851. Tho difference of zenith distance of two stars passing the meridian nearly at the 
same time, one north and the other south of the zenith, and at nearly the same distance from 
the zenith, is measured by a micrometer. The sum of the same distances is given by the star 
catalogue, whence the zenith distance of each star of the pair becomes known, and from its 
declination the latitude of the place. 

Observations at Mount Sebattis station, in Maine, in 1853, seemed to show that this method 
was not free from personal equation, either of observer or instrument. The same 23 pairs of 
stars observed with zenith telescopes No. 1 by Assistant J. E. Hilgard, and No. 2 by Sub· 
Assistant J. G. Oltmanns, gave results differing by 1".12, the probable accidental error of one 
value of the difference being ± 0". 77, and that of the mean ± 011.16. 

The probable accidental error of one observation was± ".81 with the first, and± 1".14 
with the second obsenrer ; hence, for the mean of each pair, with an average number of three 
observati9ns on each, the probable errors would be ± 0".48 and ± O''. 66, respectively, and 
for the difference of two such means± 011.81, scarcely differing from the vaiue above stated, 
which is derived from a comparison of the differences among themselves. 
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The residual differenco of i ·r. 1 2 appears, therefore, in the light of a constant quantity, and 
there being, thus, cause to suspect that identical results might not be obtained by two observers 
or by two different instruments, a plan of observation was laid out for settling the question. 

At the telegraph station, Columbia, S. C., in 1854, Assistants B. A. Gould, jr., and G. W. 
Dean observed with zenith telescopes No. 2 and No. 5. The latitude found by Mr. Dean ""·ith 
both instruments was almost identically the same, being with No. 2, .'33° 59' 58''.14, and with 
No. 5, 33° 59' 58".10, with probable errors from twenty·one pairs of stars with the two instru
ments, respectively, of± 0".14 and ± 0".16. With the same instruments and from the same 
stars Dr. Gould obtained 33° 59' 58".30 ± 0 11.18 and 33° 59' 58".13 ± 0".18. 

The inquiry was continued at Ragged Mount station, Maine, in 1854, by Assistant G. W. 
Dean and Sub-Assistant Stephen Harris, under my direction, using the same instruments and 
observing the same pairs gf stars. The resulting latitude, from observations on thirty-two 
pairs of stars, was absolutely identical, with a probable error of ± 0".11 for the result by 
either observer. 

A further trial with zenith telescopes No. 10 and So. 2 at Mount Harris station, Maine, 
by Assistant Dean and Sub-Assistant Goodfellow, under my direction, in which Mr. Dean used 
both instruments and :Mr. Goodfellow No. 10, gives latitudes differing very slightly. Mr. Dean 
obtained, using zenith telescope No. 10, 44° 39' 54".49, and by No. 2, 54". 7G, while Mr. 
GoodfeBow, using No. 10, obtained 54". 83. The corresponding probablB errors of the mean 
latitudes from thirty-three pairs of stars were ± 0".14, 0".13, aud 0".13. 

Finally, at Mount Desert station, Maine, a comparison was made by Snb·Assistants Edward 
Goodfellow and Stephen Harris, using zenith telescope No. 5, and observing the same pairn of 
stars. The latitudes obtained from observations on thirty pairs of stars differed but two
hundredths of a second, with probable errors of± 0".13 and ± 0".14. 

The investigation has thus clearly proved that there is no personal equation of observer or 
instrument in the use of the zenith telescope by Talcott' s method, but that identical results 
can be obtained by different ohservers with the same or different instruments, using the same 
pairs of stars for observing. 

The accuracy of the final result, therefore, depends upon the accuracy of the declinations of 
the pairs of stars, upon the use of the proper number of pairs, and upon the care taken in 
determining the values of the micrometer and level divisions, and in using the i11strument. 

A probable error in observing of from± 0".25 to± l".14 may be expected for . .me obser
vation, according to the size and quality of the instrument and the ability of the observer. 
The probable error of the result by a single pair of stars as depending on the catalogue errors 
of the stars places, will range from ± 0".60 to± l".00, \vhich will give from± 0".11 to 

± 0".18 for the latitude as resulting from thirty pairs. 
The discrepancy in the results obtained at Sebattis may possibly be owing to some warping 

of the thin ledge of rock on which the instruments were mou~ted. The unusually large value 
of the accidental error of observation seems to indicate some disturbing influence. 

The following table contains a recapitulation of these results. The first column gives the 
name of the station at which the observations were made ; second, the date ; third, the instru
Irlent; fourth, the observer' 8 name · fifth the number of pairs observed; sixth, the resulting 
I . ' ' at~tude ; seventh, the probable error of the result; eighth, the probable error of the result by 
a single pair of stars, derived from a. comparison of the mean latitude with the result by each 

24:. 
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pair ; and the ninth, the probable accidental error of one observation, derived from a com
parison of the individual results for each pair of stars with their respective means. 

Ta)j[,e showing result.s ef observations for persona;/, equatwn in determining latitudM by Talcott' B 

method. 

' 
~ I <I, ., 3 ,!. ... ... 1 "' .s - .s 

'O SJ $ ,; "' 0 "O .a "O 0 c. .... 
" ' i3 

~ 0 :s :;:;; ::; "' ..., <.> <=I 
Sta.tfon. Date. Ob&erver. -~ Latitude. t:: " I:: Q .. 0 <U "' - °' 

I 
" "" 

"lil ..... ... c. ., 
"' j '"' ~ 

0 ::i ,;; .... :;s 
~ 

,.Q 
.... 0 

0 JS ... 0 -~ ·a 1! 
,.Q .... -

~ 
0 "' £ 0 .... "' 

~ p:; .... "' .. I i:... 

I 0 " 
Mount Sebattis ••• I June, 1853 No. I J.E. Hilgard. ------ 23 44 08 87.82 ± 0.16 ± 0.90 ± (J.81 

2 J. G. Oltmanns ______ 23 38. 94 o. 22 1. 08 I. 14 

Columbia. •• - ••••• / Feb., l85t No. 2 G. W. Dean .••••••.• 21 33 59 58.H O.H 0.62 0.86 
5 

______ do ____________ 
21 58. 1() o. 16 0.75 o. 25 

2 B. A. Gould, jr ...... 21 58.30 0.18 0.83 O. 5G 

5 .••••• do ________ --- 21 58. 13 o. 18 0.83 0.52 

Ragged Mount ___ , Oot., 185!! No. 5 G. W. Dean •••• ---· 32 44 12 42.79 0.11 0.62 o. 26 

5 St.ephen Harris •• ___ • 32 42. 79 0.11 0.65 o. 4,7 

><=n< ,,,_ •••. 

1 

Aog., 1855 No. 10 G. W. Dean-------· 33 44 .39 54. 69 0.14 0.79 O. Z9 

2 •••••• do------·----· 33 54. 76 O. IS 0.73 0.37 

10 E. Goodfellow ••••••• 33 54.83 0.13 (}, 74 O.H 
I 

I 
Mount Desert •••. / Aug., 1856 No. 6 E. Goodfellow ••••••• 130 4.4 21 06. 37 0.18 o. 71 0.41 

5 S. Harris ••••••••••• 
1 

30 06. 39 0.14 0.76 0.45 

APPENDIX No. 21. 
Method of oomputing wngitudefrom moon ciilminations. 

The method of computing longitude from moon culminations, developed by the late SE.A.RS C. 
WALKER, and published in detail in TRANS. AM. PHIL. Soc., new series, vol. V, is that which 
has heretofore been generally used in the Coast Survey. It consists, essentially, in comparing 
the increase of right ascension of the moon's bright limb, computed for an assumed longitude 
by interpolation with fourth differences, from the tabular right ascensions in the list of moon 
culminations with the observed increase, and deducing a correction to the assumed longitude 

from the residual. The tabular places are thus only used for computing the moon's motion, 
and the longitude depends mainly on corre,sponding obaervatioM. 

Until a few years such was doubtless the only use that could safely be made of existing 
tables; but more recently the lunar ephemeris, in the .American Nautical Almanac, affords places 
so nearly correct that they may safely be used in the place of corresponding observations 
where such have not been obtained. The Greenwich Nautical .Almanac, now that Hansen's 
new tables of the moon have been published, will doubtless soon give likewise a corrected 
ephemeris. In all cases where a series of moon culminations have been observed, it will be 
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advisable to collate the Greenwich observations, during the same period, with the tables for 
the purpose, deducing any corrections which may appear indicated. 

The method given below for computing the longitude of a place from an observed transit of 
the moon's bright limb over the meridian has been given by Prof. PEIRCE. According to it, 
the right ascension of the moon's centre at the time of observation is computed from the observed 
right ascension of the bright limb, and the corresponding Greenwich mean time is found by 
interpolation from the hourly ephemeris of the moon. The corresponding Greenwich sidereal 
time, compared with the observed sidereal time, gives at once the longitude. 

The following rules, illustrated by examples, embrace the whole process: 
1. Obtain the best AR. of the moon's bright limb by comparison with the stars, (according 

to Form No. 1,) which will also be the sidereal time of observation. 
2. To find the AR. of the moon's centre, add or subtract (for 1st or 2d limb) the moon's 

semi-diameter in time, multiplied by the secant of the declination, which interval must not be 
mistaken for the sidereal of the semi-diameter's passage over the meridian. 

3. Take the difference between the AR. so obtained and that corresponding to the next 
preceding full hour of Greenwich mean time, from the ephemeris, and divide by the difference 

of AR. for 1 m, interpolated for the middle epoch; the quotient will be the mean time elapsed 
since the full hour. 

4. To the mean time so obtained find the corresponding Greenwich sidereal time, the 

difference between which and the sidereal time found as in (1) will be the required longitude. 
5. In order to find the moon's declination for the time of observation, and to interpolate the 

change in .AR. during lm for the middle between the time of observation and the next preced· 
ing mean hour of Greenwich mean time, it is necessary to find approximately the Greenwich 

mean time of observation, for which an approximate longitude must be assumed. Form No. 2 

shows the whole computation in detail. 

Notes on observations if moon culminations. 

In addition to the transits of moon and moon culminating stars, several staTs ought to be 
observed suitably situated for determining instrumental corrections. It is desirable to keep 
the instrument very nearly in adjustment, so as to have the corrections small, since, if at all 

considerable, it is necessary to allow for the moon's motion in AR. and change of parallax. 

When the moon's transit is not observed on all the wires the factor of the equatorial interval 
will be 

60 + v Sin. moon's geocentric Zen. Dist. 
Sec. moon's geocentric dee. X 60 X Sin. moon' 8 apparent Zen. Dist. 

for which we may substitute, 

Sec. geoc. dee. x 60 
6
t v x (1-p sin. l" cos. geoc. Zen. Dist.) 

'V being the change in AR. for im, taken from the hourly ephemeris and expressed in seconds 

of time, and p the horizontal parallax expressed in seconds of arc. 
For the corrections for level, collimation, or deviation, the sec. D in the factors requires to 

be multiplied by the same coefficients; but when they do not exceed l' it will be sufficiently 

near to increase each correction by its thirtieth part. 
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FORM N.o. 1. 

UNITED STATES COAST SURVEY. 

Station Re.storation, Septemher 11, 185G, "latitude 47° 35'. 

Name. 

.2 CapricomL •. - --------------------------,,, Caprkorni. _. _____ --- • ------------------
w Capricorni •••• -- ·-----------------------
1881 G.T. Y.C------·-·-----·--·-----------
Moon I. .. _ --- ............ -- .........•.••.. 

1913 G. T. Y. C---··--·-···-···· --···-------
o Ca.pricorni •••• _. --·--. ·- .••• __ •••••••• _ ••. 

1952 G.T. Y.C ••••••••••••••••••••••••••••• 

0 !>served transit 
of moon and 

~tars.,,. 

h. m. 8. 

18 56 59. 51 

111 24, 29.98 

Ill 30 09.27 
Hi 4B 08.34 

20 09 53.07 
20 lS 41. 62 

20 26 01. 35 

20 32 22.49 

Difference, moon -
star. 

"- m. $. 

+ l 12 58.66 

+ 0 45 23. 09. 

+ 0 39 43. 80 

+ 0 26 44.73 

------------------
-0 03 48. 55 

- 0 16 08. 28 

-0 22 29.42 

Tab. AR. of 
sta.r. 

"· m. II. 

20 10 06. 65 

20 37 37.18 

20 43 16. 70 
20 56 15. 51 

... ---------------
21 26 49. 09 

21 39 08.62 

Zl 46 29.14 

Deduced AR. 
of moon. 

.... m. II, 

21 23 00.21 

00. 27 

00.50 
00.24 

.. ............. ___ .., 

00.54 

00.34 

00.32 

-----
Mean·------------·-···-··--·--·--·- ...•••••••...••. --------------···--------······--- 21 23 00.35 

FORM No. 2. 

UNITED STATES COAST SURVEY. 

Station Restoration, September 11, 1856, moon L 
. 

Observed sid. tlme •••••••• 1 
h. m. 
21 23 

0 • 
App:rox. long .•••••••••••• 

1 
8 10 Me>on'adec. at 18h _________________________ - 19 69.2 

Greenwich sid. time .•••••• , 29 33 (a) 0.'22 X 7 ••••• --••••a••••••••••••••••• + 1. 5 

Sid. time a.t mean noon ____ \ 11 23 Moon's dee ••••••••••••••••••••••••••••••• _ - 19 67. 7 Log. sec. O. 02691 

Sid. interval. •••••••••••• 18 10 Moon's semi-diameter at 18!&. 12m (~)--- •••••• 65 • .40 Log. I. 811558 

--
Green. mean time--·----- 18 07 Sid. interval of semi-diameter-----····------ 691.M Log. I. 84249 

18.12 
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FORM No. 2.-SiaJi(Yll Rt-..ation--Continued. 

I L ----------1,..--,-.-1 Sid. time of transit of moon I--------------- 21 

Diff AR. for Im. 

"'· .. I 
23 oo. 35 

1 o9. 58 I Diff. J8h. to 19h •••• ------ 0. 0037 : Sid. intervalofsemi-diameter_ _______________ + i i ___ _ 

f(c)----·----··-·-----·--- 0.12 ' AR. of moon's centre·--------·--·---------- 21 24 09. 93 

Diff. x f 0. 0002 
2 -----------·--- I 

Do ••••. do •••••• Scptember 11, at 18h____ 21 23 52. 73 

Diff. AR. at 18h ..••••.•••• 

1

2. 4035 

Diff. AR. for mid. epoch - •. 2. 4033 

I 
Diff. of AR. for Im - • - - ••• __ - •••••• _. - •• - •• 

Mean time interval after 18h ••••• ------·------··-··---·-----------------------

Greenwich mean time ofmoon'1 arriving at observed AR-------------------------

Sid.lnterval.-----------------------------------------------------·-··----·

Sid. time at mean noon ••••••••••• __ ••••••••••••••• - • - - • - • - - • - - - - - - - • • - - • - - - -
Greenwich ~id. time ____________ ••• _______ --- • __ --- • _ ••••• -- . -- -- • -- . -- ---- --

Observed sid. time •• __ ••• _-·--------··-·····. - - - -·---:- - -- - - - ----- ·--- --· -- - --
Longitnde W. from Greenwich------····---·--·------·----------·----------·--

(a) The change in declina.tion for lm. is 12."94 = 0.'22. 

(b) The moon's semi-diameter for 18h. 07.,.,. la 16' 20. "97 = 658.40. 

h. 

18 

lB 

11 

211 

21 

8 

17. 20 I 
2s.4033 

I 60. 

I 

429. 42 I 
I 

m. 
3. I 

07 09.42 

10 OS.Ill 

22 45. 50 

32 53. 51 

23 00.35 

09 53. 16 

Lng 

Co log 

Log 

Log 

h. 

18 

(c)f is the fractional part of one honr after the preceding full hour of Greenwich mean time, 

APPENDIX No. 22. 

189 

1. 23553 

9. 61920 

I. 77815 

2.6328B 

m. .. 
02 57. 42 

07 01. 15 

09. 02 

.42 

Report of W. 0. Bond, Esq., Director Qf Harvard Observatory, on the a-stronomi.cal, ob.servations 
mailefor tlie Coast Survey since November I, 1857. 

C.A.MBRIDGE, October 26, 1858. 
DEAR Sm : I have to report that thirteen hundred and fifty-one meridian star transits, 

ninety-seven moon culminations for longitude, seventeen observations of Polaris for intervals of 
wiret>, and seven sets of prime vertical observations for latitude have been made at this station 
since my last report, together with ninety individual observations of occultations of stars by 
the moon, and the termination of one solar eclipse, by four observers. 

I have, as you requested, given special attention to the occultations of the stars in the group 
Pleiades. 

Yours, respectfully, 

Prof. A. D. BACHE 
' 

W. C. BOND. 

S'll(perinteruJent U. fl. C<>al5t Survey. 
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APPENDIX No. 23. 
Report ()f Prefessor 0. 11-'I. l!fitchel, Director ef the Cincinnati Observatory, stating the number of 

astronomical obscrvation8 made there for the use of the United States Coast Sitr-vey. 

CINCINNATI OBSERVATORY, October 23, 18,)8. 

DEAR Srn: The report of Mr. Henry Twitchell, Assistant in the Cincinnati Observatory, will 
present all requisite information on the subject of moon culminations which have beon'obsorved 
at the Cincinnati Observatory during the year. 

No occultations have been observed, as the equatorial has been fixed on the meridian, 
devoted to experimental work in combination with the ''new declinometer .'' 

You will find, by an examination of the observations as reported from month to month, that 
their value has been greatly diminished by the effect of the city smoke, which, in certain direc
tions of the wind, is driven over the observatory in heavy clouds. 

We expect to remedy this growing evil during the coming year by a change in the location 
of the observatory. 

We have closed all experimental work with the "declinometer." The observations of 185G 

were made with this new instrument attached to the equatorial. Those of 1857 were made by 
employing the same instrument with the old Troughton transit, the property of the United 
States Coast Survey. In 1858 we again employed the equatorial, and have, in the three years, 
swept the same zone, and have, thus, observations for three successive years on the same stars. 
These agree with each other in a remarkable manner, and thus demonstrate the accuracy and 
reliability of this new instrument. 

We hope to erect a large ''transit instrument'' in our new location during the coming year. 
This will relieve the equatorial from its tempo:i;ary use as a transit, and will return it to its 

legitimate use as an extra meridional instrument. 

Yours, respectfully, 

Professor A. D. BACHE, 

0. M. MITCHEL, 
Director Cincinnati Observatory. 

SuperinU:ndent United StatM Coast Survey. 

CINCINNATI OBSERVATORY, October 23, 1858. 
DEAR Sm: During the year 1858 and up to date fifty-six moon culminations, with the requisite 

number of star transits, have been observed at-this station; of which forty-four have been 
reported. The May lunation (six culminatiolli!) was observed on occulting bars, and rejected. 
In the August lunation there were only two nights in which the moon could be observed, and 
the weather was so bad that the observations were rejected. In October four culminations 
have been observed, and not yet reported. The number of wires observed at each transit is 
fifteen in three tallies. The intervals between the wires in each tally are about three seconds 
of time at the equator, and the intervals between the tallies seventeen seconds nearly. 

The records are made with an electro-magnet upon the "time-disc;" a make-circuit is use~, 
and the reoords are punctures made in the paper disc by a steel point. The observation pen 18 
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distinct frmn the time pen, and driven by a separate battery. Tho observations are measured 
by a circular micrometer, reading the hundredths of seconds. 

Yours, respectfolly, 

H. TWITCHELL, 
Assistant Cincinnati ObMn:atory. 

Professor 0. M. MITCHEL. 

j;g 

15!'! 

161) 

APPENDIX No. 24. 
amtinuatiml of tM list <d' magnttic Btaticm and r~ given in .Appe11dix lfo. 28, Coast Survey RPport of l856. 

Name of -Btati<>n. 

Hu.mpbs:ck Mountain ••• 44 5l.B 

Cala.i-8 ••••••••••••••••. 45 11. 2 

M.011nt Desert ............. . ~ 2l.1 

1 
.~ 

: .~_: 
~ i ~ 
-g a; § 

Date. Locality, geology, and remarks. 

·S, .5 t,;;; l 
§ t.i .§. ·.: : 
~ ~ ~ if I 

~.~~,---.~~,---.~~,-1~~-r~~~l8.'i~8-.~~-1-~~~~~~~~~~~~~~~~~ 

68 06 .2 15 47 .S 76 12.0 3.'224 :, Aug. 24; 'Sept. 15. At the summit of the mountain, 46t metres in 

61 16.B 15 2L. l '1'6~.7 

68 13.2 l5 H.2 76 09.21 

) ~io~1~rt1:;~~·~~~~~i1;~l t~~~1a~~~ :;;~:~ct~t:~ 
, 1857. chiefly granite, intersected by trap d:ykes. 

3.218 /Sept. l&-23 .... About 400 feet south of the astronomical sta
tion. There a.re sev-e.ral ledges of granite. r..nd 
hornblende uot fur distant; ah;::o many mr
fac~ Tocks of the i:;;ame material. No local 

1856. 
3.25l Oct. 7-la ..... .. 

&ttraction is iiU~pected. Dip ob!-erved nea.r 
powder-house, Calaie:, '76° 27'.3. 

On tb.e summit of Mouut Desert,ahout 115 me-
tres from geodetic stR.tion towardllil i;tatHHJ 
Humpback. Tbe .:-eological formation is red 
eienite. intersected with veinis of quartz and 
oceasiOnal trap dykes of green etone. Iron 
ore has been found in several localities upon 
the slopes of hiUs~ but none was discoverl'"tl 
Hear the ma.,;:;Dctic station. 

161 BouthweotHo.rbnr, ............. , •••. ...... 15 25.2 76 15,5 3.277 Sept. 25-30 ••••• Mount fJpsert island~, in th't! southern end o 
the village of S. W. Harl:M>r, in a field about 
250 yards SE. of Mr. Joseph. Moore's bam. 

162 Mount Saundere....... 44 39. O 68 36.~ 14 59.4 75 58.6 

I 
68 46.6 l 15 19.9 76 12.9 163 Thom-as, Hill, Bangor.. -4.4 48 .. l 

3. 265 July 8-17 .•••••• 

1857. 
3.223 Dct.. 10-16 ...... 

161 Dudley Observatory 42 39. 8 73 42. 7 
Albany. ' 

1858. 
8 17. 0 74 55.6 3 .. 'i74 May 12-19 •••••• 

lOl(b)' l'ort McHenry, Balli- 3\1 15.!l 76 34.8 
J!!.';6. 

!! 29.3 7l 45.8 ~.203 Sept. 13 ........ . 

165 

165(!) 

llill 

168 

more. 

Unitedl!tate•Coa•tBur- 38 53.l 77 00.2 

~!, 'li~c~' WUhinC-

E .. t CapitBI Garden 
Wasbingtcm, D. o. ' 

Oxford ............... . 

38 53.3 

38 41.4 

77 00.] 

76 JO.!! 

B"""''• illlan4, Fred._ 38 18.2 77 27. I 
rtcu1rurg. 

M~::i. i•land, Rich-

2 21.7 71 21.7 4.3()8 Aug. 4; Sept. 24. 
!SSS. 

71 11!!.6 June!! .......... . 

IB56. 
!I Ol.0 71 J9.6 4.308 Aug.15 .... •••••. 

2 41.3 70.';8.0 4.384 Aug.!l;l ........ . 

l 02.3 70 37 .9 4.449 Sept. 17.,, ..... 

0 14.5 69 47.7 J 4.609 Sept. 19 ......... 

• See report of 1856. 

The geo1o~tcal formation is red sienite. 
Half a mile dif!'tant from i:=-t~ocietic station, bear

ing from it S. 28° W. The sod js a Jight sru:id, 
overlving teJ~path1r. ~ranite; surrounding hills 
fd~pR.tbiC granite~ aud generally. bare. 

Six }1undred fet't distant from geodetic station, 
in range with Mount Waldo. Tile geoJog~cat 
formauon is argillAcPonw alate; apparently no 
indications of local attraction. 

Two llundred and riine feet due south from cen
tTe of transit inl!trument. The soil in tile 
immediate vicinity appears to be clay, cov
ered witb a rich black loam to the depth o 
8 or 10 inch~s. No indic.ntion» of11nal mag
netie diisturbance. 

Nea.1 the infi.rm.e.ry, GUte;.id~ the fo1t, and in an 
open tield, 445i metres west, and 'JIJ,7 metrP.A 
nortl1, of the fta~taff'. The ~mil cunsists ot 
cloy aud marl, mixed with pebbles. 

Station in a.n open lot, adjoini11g the yard of 
No. a77 Niew lers.ey avenue, cm the 1tope Of 
Capitol bill. Oistn.nee to nearest corner. o 
building~ 65 feet; it bearg frnrn the :station 
SE. by E. Primitive r~ck form~ the base C? 
Capitol 11iH. The gneiss aud. mica sch1~t lB 
overlaid by allu.vi.um of congtdera.ble th1ek. 
nes!ll. Iron ore occurs in tbe vicinity of the 

A~!it' ~:~ ~~~::b~~~c;.;r~h~ ~~:r':~fnCapitol 
dome, 5-0 yards EOUth of UJe same, in tllll! 
upper or ea"t garaen. 

At tbe geodet.ic station ou the shoTe of Third
baveu creek. The e.oi.1 consists of clay and 
marl, several feet in thickness, overlying sand 
mixed with marine shells. 

On Brown's isaand, clos€ to the bridge and eas1 
of it~ The little island Us said to coui~t of 
made soH. The surrounding hill~ are cov
ered to considerable depth with loam and 
gravel. 

On Mayo's island, (the smaller one,) nearly due 
south of the Cttpitol. The inetn1ment wu 
mowtted on the bare granite roelt. 
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APPENDIX No. 24-Continued. 

I ' I I • I I 

Name of station. I · J 

j Ii I i I I ~ J I 

1

1-. -. r-. -, -.-, 1-. -, -1-1;;;--

Date. Locality, geology, and remarks. 

lti9 Cape Henlopen... .... 36 46.51 75 04,g 3 a3.9 I 71 22.0 4.28.S I Aug. 27 ......... . 

170 Dag5borough •• , ........ 138 34.51 75 15.3 2 41.l f 71 03.1 4.3481Aug26 ........ . 

1,170 feet from the Hghr-hnuse, ivbich hears 
N. 57c E. (mag.,) near the edge of the wood~ 
on the l!Ulllmit ofon-e of the eand duneP:. Ti1c 
11and bills eonsb1t of white sand mixed with 
hroken slu~ns. 

"' - ..... ~·~·······1 ~ "·' J " ... , '5 .• , ~ ~-· •.~ i •·•·™···· .. . 
l'ra Snead ................. ; 37 68.3 , 75 25.9 2 16 4

1 

70 31.0 4.448 , Sept. 2 ........ . 

In the rear of Mr. l:il!mitl1's inD, in the viJJa,1?e of 
Dn.gsborouch; t.be stati<>D is about 100 yarti.s 
from the house in an op<m field. The Boil 
co.u,.ists of white sand and she Ila. 

Near the montl:I of Mar-shall's creek, C!Jnse to 
the wharf of Ma1mn'"s landing, and 115 feiet 
north of the storehouse. The l!lt&tion was on 
tbe 1;alt water marsh; around this marsh the 
soil consisrs of white sand: miietl with shP.lls. 

In Mr. Snead's yard, 153 foet dh!tant from the 
~e<Jdetic station, the -same beariug S. 70~ E. 
White sand mixed With i!helli1. 

173 Joyne•................ 37 41.71 75 36.6 2 OJ.3

1 

70 21.2 4.488 Sept. 4 ......... . 1,130 feet from the geodetic station, and bear
~ng N. 4~" 56r E., and close to tJ1e .sborc of 
Metomkin bay (oull!lide the fence of the ad
joining field.) 1'ne station is on the edge of 
the salt watiet marsh. 

174 

175 

rm 

177 

177(b) 

171\ 

11!5(b) 

179 

160 

181 

182 

ls:J 

184 

185 

j Scott .................... . 

Cape Chllrles ......... . 

I 

Old Point Comfort. ••••• i 
Norfolk, ( nonh station). i 

Norfolk, (south station).! 

Cape Henry ............ I 
8a1>annah,H•1tcbinson..I 

10land. 1 Feruandina ............. i 

Lower Peach Tree~ •. , .. J 

I 
PenAaeola, public square! 

Mobile ............... 1 

Barrel Key ....... .... "I 
New Orleans••••••••••! 

I 
Poi.Bt HUd.8011 ........... ! 

I 

37 20.~ 75 53.8 

37 07 . .3 75 57.9 

37 00.0 76 18.1 

36 51.4 76 17.2 

36 50.5 75 16.8 

36 55.11 76 00.I 

32 05.3 81 05.2 

30 40.6 ' Bl 27. 7 
I 

31 50.4 87 ~.6 

30 24.6 87 11.5 

30 41.6 88 01.8 

29 54.3 89 07 .o 

!19 5-7.4 00 04.2 

48 07.0 1122 44.6 

... 

l 37 .51 70 01.ll 4.571 Sept. 6 ......... . Eightef>n feet Wf!st of the gP.odetic station. 
Marshy soil; tb.e white and in Ute vicinity 
reets on a stratum of cley. I 

l 35.21 
i 14.7 I 

I 

69 43.31 
so at.s I 

4.622 Sept. 7 .••••••. , . At the geodetic station. White !!.and mixed 
with bro.ken shells. Station subjeel t-o ov~r
flow at high tide~. 

4.659 Sept. 8.,. ......... Close to the beach in fro11t of the Jight-hou!et 

l ;l!J.l I 69 29. 7 4.6:ifl Sept. 9 .... •••... 

east of the stone pier wharf. White sand 
nuxect with shells. 

In th:e yard of Mr. LeweJJyn's premises, not far 
from the gas factory. City ball bears S. 10' 
~, E., distant 1,250 metres.. Bandy soil. I 

1 33.3 69 28.2 4.61i7 Sept. JO ....... .. In1;~te r!11dr~~~otH~g~si~:;s~:::;. in0~~v ~1~ ~~ 

I 27.9 

&ut. 

3 !17.5 

4 01.B 

6 02.4 

6 47.3 

6 52.2 

....... 

7 51.5 

I 

! 

69 39.0 

53 44.3 

62 07.;J 

6~ 16.8 

I 
61 Oii.91 
60 51.0 

594821 

I 
58 46.5 i 

I 

meires uonh, and 300 m~tres wetil, of the 
magnetic statlon. Sand and rivet deposit. 

4 .. 823 ~ Sept. 11-12 .••• ·) Between Lhe light-house and the beach, 2'!6 
' 

1 

feet east of tile keep-=:r"s house ; the hghi-
1 house bear11 S .. ~· 50" W. White nnd, with 

5.664 
1 

May l~~· ••• •• •• i st!~~kneidsehn~\~~I with that occupied in April, 
' 185-2. 

5.BB!I April 6-20 ...... I At the !f•odetic station! Fernandina. Wbiw 
! sand with broken shel s. 

5.968 April 30; May a. ·1 FonJr-seven metre8 due north of the a.stro_nom
ioal station. The geotogicnl format.Jon 1~ red 
clay, cov@red by a light sandy soil to the 

18..~. <lepth of 6 inche". 
6.127 June 21-2:3 ••• ,.. At the tl11.gistatf, public square in Pensacola. 

Hl57. , 
6~143 Feb. 9--2S .••.• • i Public square, 210 feet north of the astronomi~ 

cal station. White sand 4 or 5 fe-er deep. 
6 225 April 14-18..... The s.11\tion HI about 25 metres from Lf,le trigO· 

I 
nometrical l!ltation, in back range w1~ Mar
t.in 's island. Ba.rrt:l key ie a smaH 1stand, 

J 858. partly mamh and partly broken shells. 
6.286 April 6-8 ..••.. ·~ Public square in Basin &tr.eet; tbe magnetic 

Fta ti on i8 at a point 84 feet in a sot1tb westt'rn 
dire~tion from the ast1enomical etation. Tfle 
geolocieal formation appears to be chiefly 
E-and, ~overed (() the depth of 2 or .3 f•~t by a 

21 39.5 ] I~. · Tllriech,,.S:!eu·e ·•atlon u· •n .... e line to Adllli-.......... !' ........ AUii· 7-.w....... -- " v ,.. od 

APPENDIX No. 25. 

ralty Head, and diotant from tllc ge etlc 
station, Puint Hudaon, about 170 yards. 

Rediscussion and devdopment qf an intermediate period in the secular change qf the magnetic declination 

at Hatboro', Pennsylvania. 

COMPUTING DIVISION, COAST SURVEY OFFICE, 

October 28, 1858. 
DEAR SIR: Following up the revision of the investigation of the ~ecular change of the mag· 

netic declination by the application of a circular function, I herewith respectfully submit the 
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results of a discussion at a second station, Hatboro', Pa., on account of a new feature first 
recognized at this place, and since confirmed, as to its existence, at Burlington, Vt., and Provi
dence, R. I. It is the presence of a secondary period within the primary one. At Hatboro' 
this shorter period is gone through in about 88 years, while the longer one requires nearly 234 

years; the range of this secondary motion is 1
11> nearly of that of the primary. The length of 

the shorter period, as well as its epoch and range, is variable with different localities. The 
result of my first investigation (Coast Survey Report of 1855, Appendix No. 48) considerably 
facilitates the present discussion, in which I was assisted by Mr. Wiessner. For the representa
tion of the Hatboro' observations I adopted the form 

D = d + r cos. (an+ c) + r 1 cos. (a, n + c.) 

where n =the number of years { + bafter } an assumed epoch, here the year 1830. 
- efore 

In the numerical application, the last term of the equation being at first neglected, the form 
adopted for the conditional equations was 

o = - D + d1 + x + cos. a n r cos. c - sin. a n r sin. c 
of which equations there are 18, furnishing three normal equations for finding the values of 

x, r and c. The first assumption was d 1 = + 5. 2 and a = !~~ = l.44, as pointed out by the 

former discussion. In a second and third assumption a was varied, and the corresponding values 
for x, rand c determined as before. Next: that particular value for a was found which makes 
the sum of the squares of the remaining differences a minimum. The following expression for 

the declination wa.s found in this manner-
D = + 5°.23 - 3°.28 cos. (1°.54 n + 46°.8.) 

Comparing the results by this formula with the observed declinations, it leaves the remainders 
given in the annexed table in the column headed ''difference.'' These remainders (with their 
signs changed) compare very favorably with the corresponding values given in the report for 

1855, p. 313; the present discussion making the probable error of observation eq = ± 8'.6, 
when the former made it ± 11. 'O. 

It is evident, from either set of residuals, that there is a second period within the former 
whose approximate duration is 88 years, with a radius of about l of a degree. The term 
+ 7'1 cos. (a, n + cos. cJ was, thei-efore, added to the above formula. The numerical values 
were obtained in a similar manner as before, with the difference, that I 4 instead of I 4 2 was 

tnade a minimum; the application of the method of least squares being only applied for finding 
rand c. · 

The complete expressi{)n becomes 

D= + 5°.23 - 3°.28 cos. (1°.54 n + 46°.8) + 0°.22 cos. (4°.1 n - 13°.) 
Comparing the results with the observations, it leaves the residuals exhibited in the column 

headed..:.\. They still show a regularity in the change of the signs; but, for the present, it was 
not thought necessary to pursue the inquiry any further. The corresponding e0 is now reduced 
to± 5'.2. 

25. 
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TABLE. 

I 
Year of \ Observed Difference, Comput;,d 1 A observation. 1 declination. declination. 

i 
1 I 

I 
0 

I 
0 0 

1680 + 8.47 - 0.03 + 8.49 -
1690 8. 25 - 0. 20 8. 30 -
1700 7. 92 - 0.24 7.94 -
1710 7. 47 - 0.20 7.49 -
1720 7.GO o.oo 6.95 + 1730 6. 42 + 0.22 6. 3() + 1740 5.58 + 0.22 5.56 + 1750 4. 92 + 0.46 4. 67 + 1760 4.-00 + 0.36 3.75 + 
1770 2.92 - 0.02 2.90 + 1780 2. 08 - 0.31 2.22 -
1790 1. 83 - 0.23 1. 84 -
1800 1. 92 - 0.03 l. 79 + 1810 

! 
2.00 - 0.08 2. 06 -

1820 2.45 + 0.02 2.56 -
1830 I 3. 00 + 0.02 3. 19 -
1840 i 3.83 

I 
+ 0.13 3.89 -

1850 I + 4.42 - 0.12 + 4.61 -

0 

0.02 
0. 05 
o. 02 
0.02 
0.05 
o. 12 
o. 02 
0 25 
0.25 
0.02 
0.14 
0.01 
o. 13 
0.06 
0.11 
0.19 
0.06 
o. 19 

The condition of the minimum declination is expressed by the formula o = 5.05 sin. 
(1°.54 n + 46°.8) - 0.90 sin. (4°.1 n -13°) from which n = - 33.7 years; hence the mini
mum occurred in 1796. 3. The effect of the last term in the expression for the declination is 
to place the minimum 3. 3 years earlier. The former discussion (in 1855) placed the minimum 

in 1806. l ± 19.3 years, and the mean from all stations then discussed gave 1797.6 ± 1.8 years. 
By a first differentiation of the formula we obtain the expression for the annual change v, ex
pressed in minutes, as follows: 

v = + 5'.29 sin. (1°.54 n + 46°.8) - 0'.94 sin. (4°.1 n - 13°) 
.and, by second differentiation, the expression for the condition of the maximum annual change 

becomes 
o = + 7. 77 cos. (1°.54 n + 46°.8) - 3.69 cos. (4°.11i - 13°) 

which equation is satisfied fo:r n = + 45.2, or the maximum annual change will occur in 1875.2. 
There the additional term hi the expression for the declination shifted this epoch from 1858.1 
to the above year. 

I append some values of v, viz: in 1840 ........ · . · ...... · + 4'.2 maximum value + 4'6 
1850 .................. + 4'.3 

1860··················+4'.4 

I I I +9.1) I I 

v I--=---. t I 

I I 
8.0 I I I I 

' I I 
1 I I 1.() 
I 

I I I I I I I I 
6.11 I · 1 I 

I 
I I I I I I I 

I 
a.o I I I I I I I f' i.O I 

I 
1 ~r I 3.0 I I I 

I I I ll.O I 
I I 

+1.0 I I 
I 

~ ~ ~ ~ ~ ~ ~ ~ ~ ~ i 
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From the observations since 17 50, separately discussed in 1855, the table on p. 335 of the 
report for that year gives for v, in 1850, + 6'.8; also, s0 = ± 8' and T = 1799.5; which results 
may be compared with the above. 

On the accompanying diagram I have indicated the observations by dots, the computed 
declination by a curved line, and, for the purpose of comparison, the declination resulting from 
the use of a single period by a closely dotted curve. 

Yours, very respectfully, 

Captain W. R. PALMER, 

CHAS. A. SCHOTT, 
As&istant in charge Computing Divis,lon. 

U. S. Topographical Engineers, .Assistant in charge 0. S. Office. 

APPENDIX No. 26. 
Report to the Superintendent lry .Assista.nt Charz~~ .A. Schott, on the progress made in dtscussing the 

secular variation qf magnetic declination and dip/or Washington City, D. C. 

COMPUTING DrnsroN, Co.A.ST SURVEY 0FPICE, 

June 24, 1858. 
DEAR Sm: I herewith respectfully submit tho result of my latest discussion of the secular 

variation of the magnetic declination and dip for Washington City, D. C. 
The magnetic station in this city offering peculiar facilities for the comparison of different 

instruments, I have commenced a second step in the discussion, viz: the introduction of a 
convenient circular function, with tho observations on hand for the above station, and referring 
in particular to Capitol Hill on account of tho very considerable local deviation in another 
part of the city. It suffices for the present to use a circular function in its simplest form, the 
results answering for any time between 1679 (the period of the last maximum of declination) 
and the present date, or as far removed from either limit as we may feel disposed to trust to 
the continuation of the law as it has hitherto manifested itself. The duration of the period, 
from the occurrence of its subdivisions, seems to shorten, and an extension of the formula, 
beyond either limit, is to be looked upon as precarious. The present formula for the change 
of declination (and it is intended to bring up others gradually, as the material increases, to 

the same form) is based upon the principal results of the first discussion, (C. S. Rep. 1855, pp. 
306-337,) viz: the resulting epoch of the last minimum in 1797, 6 ± 1.8 years, and tho 
probable duration of the period from maximum to minimum of 237 years ± an uncertainty of 
several years. 

Let D = the magnetic declination ( + when west, - when east) at any time within t!ie 
limits stated. 

Let d1 = an assumed value of the declination for the time of its mean value, or for the time 
of the occurrence of the maximum ann·ial change. It may be taken equal to the observed 
minimum, increased by half the range between the extremes. This time is somewhat later 
than the year 1850. ·-

Let x = a small correction to the above, to be determined by the method of least squares : 
then d 1 + x= d. 

Let r = the radius or half the range, also to be determined by least squares. 

Let a= the angle (expressed in degrees) corresponding to one year of the period p. 
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Let n = the number of years(+ after, - before) from the minimum in 1797.5. We then have 

D = d1 + x + r cos (n a.) 
On account of the present greater change in the cosine, it has been preferred to the sine. 

Putting p = 2407, hence a = ~:g = 1. 5, we find for Washington-

D = + 2°.42 - 2°.0 cos. (1°.5n) 
in which €Xpression a consideration of weights changed the original least square c~-efficient 

- 1°.8 into - 2°.0. 
The observations are represented as follows: 

Year. I 01.Jserved D. I Computed D. C-0. Remarks. 

0 

-I 
0 0 1809.0 ______________ 

+o.87 +0.02 -Q.351 
1840.5 ______________ 

+i. 37 +I.56 +6.19 I See preliminary discllBSion, Coast Survey Iteport, 1841.6 ••• _. _________ +l.40 +1.60 +o. 20 J 1855, page 334. 1855.5 ______________ 
+2.40 +2.32 -0.08 

1856. 6 ______________ +2.36 +2.38 +0.02 C. A. Schott, observer. 1857.2 ______________ 
+2.tl +2.40 -0.01 W. Read, observer. 

By differentiation I find for the annual change v = - ~~~3a sin (an) expressed in minutes; 

and for 1858. 5, v = + 3'. l. It is evident that the first observation by King yet reacts 
unfavorably on the 1Second and third of Gilliss, but this may be corrected by future observations. 
The maximum declination at the close of the last century was, accordingly, + 2°.42 - 2°.0 = 
+ 0° .42, or the line of no variation in its highest ascent at that period passed below Washington. 
It certainly passed above Norfolk. The maximum declination will probably be + 2°.42 + 
2°.0 = 4°.42. 

For the dip we have yet to retain a linear function, the period being entirely unknown. 

A. comparison with the discussion {O. S. Rep., 1856, pp. 242, 243) will show the improvements 
ma.de. 

I = + 71°.29 - 0.0070 (t - 1840) + 0.00076 (t - 1840)11• 

Year. Observed I. Computed I. C-0. Bema1k.s. 

(, 0 0 1839.2 ______________ 
71. 29 71. 30 +0.01 1841.o ______________ 

.30 • 28 -0.02 Present anmJ&l va.riation1 &- = +r. 2. 1842.5 ______________ 

.22 • 28 +0.06 1844.4 ______________ 
• 27 • 21' 0.00 

1861.5 __ ~----------- .32 • 31 -0.0l 1852.4 •• ____________ 
• &9 • 32 -0.0T 1853,4 ______________ 
. 36 • 33 -0.03 Observed by Lieut. Gillin. 1855.7 ______________ 
.4T .35 -o.u 1856.6 ______________ 
.34 .311 +o.ez} Addittoas to :report of 18515 ; iil'lt and lat otisorv&-1857.t ______________ 
• 38 • 39 +0.01 tiona by C. A. Schott, th• middle on• by )[r . 1858.4 •• ____________ 
• 38 .u +0.04 Bead. 
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The last three observations served for testing a number of needles, and, by observation, the 
index error for any new needle may now be found with considerable accuracy. 

The minimum occurred in the summer of 1844. 
Yours, very respectfully, 

Professor .A.. D. BACHE, 

Superintendent U. S. Coast Survey. 

CHAS. A. SCHOTT, 
Assistant in charge ef Computing .Division. 

APPENDIX No. 27. 
On the tidal, currents ef New York harbor near Sandy Hook, by A . .D. Bache, Superi'.ntendent United 

States Coast Survey.-(SKETCH No. 39.) 

[Communicated by authority of the Treasury Departmeat to the American Association for the Advancement of Science.) 

In a former notice of the observations of tidal currents near Sandy Hook I stated the general 
character of the results obtained, and their specific bearing upon the explanation of the growth 
of Sandy Hook, and of the changes above and below water in its vicinity. I propose now to 
describe more in detail the observations themselves, to discuss numerically and by the aid of 
diagrams ths results obtained, and to show from them how the Hook is built up, the False 
Hook channel deepened, and Sandy Hook bay modified in its shore line, and especially in the 
configuration of the bottom. 

Sketch No. 1 shows the current stations occupied on the outside of the Hook, and in False 
Hook channel and the approaches, in the different parts of the main ship channel and its 
approaches, and in the eastern, middle, and western portions of Sandy Hook bay. 

It will be convenient to discuss the subject under the three divisions already referred to, of 

(1) the normal currents in the main ship channel and its approaches, of (2) the currents of False 
Hook channel and the approaches, and (3) the currents of Sandy Hook bay. 

1. NorrtWl currents at the entrance to New York Bay.-Diagram 1 (sketch 2) shows the 
comparison of the average tidal currents at three groups of stations; the most eastern, compre
hending the p-0sitions Rz, R, Q, and H, shows the currents at and within the bar in foe vicinity 
of Gedney's channel; the middle, embracing the stations P, 0, I, A17 A, lying for the most 
part between the eastern portions of Flynn's Knoll and the point of Sandy Hook, shows the 
currents of this pa.rt of the main ship channel; while the western group, B, and Bv gives the 
currents for the western part of the main ship channel in the vicinity of the Southwest Spit. 
Diagram 1 (sketch 2) also exhibits the type form of the tide wave as observed at Sandy Hook. 
The currents a.re plotted for flood and ebb, above and below a common axis, which corresponds 

to the mean level of the sea. These curves are plotted in their true relative positions to the 
tide wave as regards their epochs. 

Table 1 contains the dates, names if stations, localities, Zuni-current intervcil.s, durations, ink"T'vals 
after t.k tide tctwe, 'IJdocUiea, and directions of the currents. In this table are given the numerical 
results from. all the stations to which we have referred, reduced to their mean values. In table 
2 the averages for the gt-oups are given. 

Frotn the 1lrat line of table 2 we find that about 50"' after the time of high water at Sandy 
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Hook, the ebb current begins to make in the locality covered by the eastern group of stations 
running east by south, reaching its greatest rate of about 1. 71 miles per hour, (in about three 
hours,) and then decreasing (in about three hours) to zero, and turning to flood at about P 33"' 
after the time of low water, the ebb thus being estimated at 6h 19m. The flood reaches its 
maximum in about 3h when its rate is 1.11 miles per hour, running generally northwest for about 
5b 43m

1 
and reaching slack water about 56m after the time of high water at Sandy Hook. The 

times of running ebb and flood are nearly equal. The greatest rates are as 17 to 11,. and the 
average as 10 to 6. 

Line 2 of table 2 gives the results from the middle group of stations, from which it appears 
that in that portion of the main ship channel lying north of Sandy Hook the ebb currents run 

generally east by south; the flood west by north. The ebb has a less velocity, and the flood a 

greater, than for the eastern group. The maximum velocity of ebb is 1.47 miles per hour, and 
of flood 1.68 miles; the mean velocities of ebb 1.09, and of flood 1.04 miles. The reason of 
this change of proportion between the maximum and mean velocities of the ebb and flood 
currents is obvious from au inspection of the type curve. It will be seen that the ebb is 

characterized by a uniformity of rate during the second, third, and fourth hours of its existence, 
while the curve for the flood resembles the curve of sines. The ebb current turns earlier, 
lagging but 22m after low water; thus turning more than 30m before the corresponding currents 
to the eastward. The 3d line of table 2 shows the results for the western group in the vicinity 
of southwest spit. Here the currents have a course round the compaBB, are much less rapid 
than the others, and are earlier. 

It would be curious to know where the earliest turning of the current is to be found; and, 
indeed, these results open up many questions in regard to the whole bar and the channels through 
it. For our present purpose we have limited ourselves to obtaining the means of comparison of the 

normal currents sweeping by the point of Sandy Hook with those secondary ones which we 

shall next proceed to trace. 
2. False Hook channel and the approaches.-The results from the current stations S, T, C, D, 

G, F, and V (see sketch 1 and table 3) show the movements of the water in this channel and 
its vicinity. Stations at E and "off Long Branch'' lie quite to the southward. S shows the 
action at the northern entrance and V at the southern; C in mid-channel. T, at the entrance, 
is influenced by the shoals of the False Hook; G, F, and V, between the ocean and False 

Book channel, are unsatisfactory; D shows the shore currents of Sandy Hook. 
The results from these stations are given in table 3, which is constructed in a manner similar 

to table 1, already described. Treating S, T, C, F, and G together as a group, we have for 
the luni-current interval 8h 20"', or 5gm after the time of high water at Sandy Hook for the 

commencement of ebb, the current of ebb beginning earliest at S, G, T, the flood first at F, S, T. 
The interval of ebb is about the same as that of the vicinity of Gedney's channel; the flood 
three quarters of an hour earlier. This gives above a half hour for the differences of duration 
between the main ebb and flood, and the corresponding ones of this part of the approach to 

New York harbor. The currents at stations T, Sand Gare plotted upon diagram 2, sketch 2. 
The mean epochs (Table 4) are 8k. 14m. and 14h. 02m., being 17m. and 46m. less than those 

found for the vicinity of Gedney's channel. The flood exceeds the -ebb about 24m., whereas 
for the stations near Gedney' s channel the ebb exceeds the flood by about 34m., and in the 
South channel the ebb has greatly the advantage both in duration and velocity. This shows 

the influence of the secondary or draught currents through the False Hook channel• 
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The average maximum velocity at these stations of both flood and ebb is 1.41 mile8, which 
last, in the vicinity of Gedney's channel, was 1.71 miles. The mean velocity of the ebb iR but 
0.91 miles, which was 1.03 miles for the stations near Gedney's channel, and about the same 

at Station S. 
The ebb makes out but slowly through the False Hook channel; the maximum velocity1 of the 

flood at C is 1.62 miles, and of the ebb but 0. 78, and the means 1.02 and 0.50 miles per hour. 
The time during which the ebb runs is 5h. 41m., and the flood 77i. 08m., a difference of Ili. 27m., 
and this in the axis of the stream. As the scouring action of these currents may be regarded 
as varying with the product of the square of the mean velocity and the duration, we have for 
Station O the ratio of about 1 to 5 for the relative work of ebb and flood. A.t the edge of the 

False Hook shoal the duration of the ebb appears to be even less, there being but 571. 20m. of 
ebb. The currents at C arc plotted with the tide wave on Diagram 3, (Sketch 2.) It appears 
that the curve representing the flood drift approaches the type form while the ebb is anomalous
it is weak and inconstant. 

We are now prepared to find the shore currents such as the observations prove them to be. 
The results at Station D, off the wreck of the brig Commerce, are shown in Diagram 4, 
(Sketch 2,) where they are compared with the tide wave of July 18. The flood runs for 7h. 
15m. out of 12h. 42m. The greatest velocity of the flood is 1. 23 miles against 0. 62 of the ebb. 
'l'he directions are nearly opposite. The currents "off Long Branch," at Station E, at 
Station D and at Station 9, near point of Sandy Hook, are shown on Diagrams 4 and 5, (Sketch 
2.) The ebb currents are quite feeble in both. It is the ;;hore current, just discussed, which 
transports materials to the end of Sandy Hook; it is the grand current, in fact, which makes the 
False Hook channel; and the False Hook occupies the dobateablo ground between the outside 
and False Hook channel currents at certain times of tide, and is built up by the slackening ebb. 
In this point of view the shoal tends to restore equilibrium. The difference of action of flood 
and ebb is defined by this shoal. At Station V, on the southern extremity of the outer middle 
ground, and in close proximity to the lower entrance of False Hook channel, tho currents are 
feeble, and an equilibrium of ebb and flood drifts seems to be established. It would appear 
that the scouring action of the tidal currents is insufficient to keep the bar of this channel 
open. 

It is the material carried along the outer shore of Sandy Hook, and deposited at the point, 
which chiefly causes the growth of the Hook. Whenever it shall be considered desirable to 
limit this increase, it will be easy to do so by a series of jetties so placed as to arrest the move
ment of the sand to the northward, successive structures stopping the mat~rial which may pass 

round the point of the more southwardly jetties. 

3. Ourren#J qf Sandy Hoolc bay. 

To obtain a clear idea of the tidal currents of Sandy Hook bay, let us suppose it divided into 
three sections-eastern, middle, and western-and ascertain the relations of direction at suc
cessive periods. To this end we arrange the results according to the twelve tidal hours, calling 

the epoch of low water Ok., the epoch of high water 6h., &c. 
The flood current commences in the main ship channel and in Sandy Hook bay at nearly the 

same period, viz: about lh. 04m. after the time of low water. The water of the main ship 
channel now flows to the westward, that of the eastern section of the bay to the southward, 
that of the middle to the southwest, and that of the wee.tern section to the west. This general 
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condition continues for about two and a half hours, and is exhibited upon Diagram 1, (Sketch 3.) 
It will be noticed upon thi11 diagram that a limited region about the point of Sandy Hook is 
subject to a counter drift or whirl. This whirl is increasing in size, ~and its axis is moving 
southwardi its existence is due to the lateral draught produced by the strong and steady stream 
of the ship channel, to which we shall refer hereafter. At 3h. the effect of this lateral draught 
on the eastern section is already seen in the slacking up of the currents, and at 4h. it has 
completely reversed the direction of the drifts. At this period (4h.) the conditions are ~xhibited 
by Diagram 2, (Sketch 3.) 

The currents are northward (with velocitieR of 1.4 and 0. 3 miles per hour at stations near to 
and more remote from the main ship channel) in the eastern, southwestwardly (with velocity 
0. 3) in the middle, and westwardly (with velocity 0. 4) in the western secti<>n of the bay, while 
the current of the main ship channel, now at its maximum, holds a course due west, with a 
velocity of 1. 9 miles per hour. At 5h. this whirl has extended to the middle section of the bay, 
reversing the currents of that region.-(Sec Diagram 3, Sketch 3.) Its axis still moves to the 
southward, and at 6h. there occurs a space of slack water, near the point of Sandy Hook, where 
we at :first noticed the existence of the whirl that we have followed. The currents are now dimin
ishing rapidly in the main ship channel, as well as in the western section of the bay, and at 7/i. 
we find the ebb current prevailing. At first the course of the ebb currents of Sandy Hook 
bay may be represented by straight lines converging to a point, in the ship channel north of 
Sandy Hook, but these lines of direction gradually curve to the southward, until, as in Diagram 
4, (Sketch 3,) which represents the conditions at the 9th hour, the waters of Raritan bay press 
into Sandy Hook bay, then, escaping along the shore of Sandy Hook, rush into the ship 
channel, causing a rip and counter drift at the point of the Hook. At this time (9h.) the 
current of the main ship channel runs east, (velocity 1. 3 miles per hour;) that of the eastern 
section of the bay north, (velocity 0.5;) that of the middle east by south, (velocity 0.5;) and 

that of the western east by south, (velocity 0.2.) 
The point of greatest curvature, in the sweep of the ebb drift through Sandy Hook bay, 

movos continually to the westward, as will be seen by comparison of the conditions at 97'. and 
llh.-(See Diagrams 4 and 5, Sketch 3.) This grand movement ultimately creates a counter 
drift near the point of the Hook, which assumes the form of a whirl as the current of the ship 
channel slackens. The ebb (northwardly) is the dominant current in the eastern section of 
Sandy Hook bay; it commences to prevail three hours before the flood of the ship channel 
slackens. It is evident that this earlier drift is the lateral draught created by the stream of 

the ship channel, since, as we have previously shown, its domain increases with the vtllocity 
of the main stream, and it prevails generally in the eastern section of the bay when the main 
stream has reached its maximum velocity. Moreover our several stations show that tbc 
duration and velocity of this northwardly drift are alike dependent upon the distance from the 
ship channel. 

Lines 1 and 4 of table 6 give the averages of the maximum velocities at several stations, a;: 

1 mile of ebb against 0.4 of flood, and the mean velocities 0.6 of ebb against 0. 2 of flood. The 
mean durations are more than 10 hours of ebb against less than 2 hours of flood. 

In the middle of Sandy Hook bay the ebb current begins neatly two hours before slack 
water in the main ship channel; its general course is south by east that of the flood being east 
by· north. The average maximum velocities given by the 5th fine' of table 6 are 0. 6 of ebb 
against 0.4 of flood; the mean rates are above 0.4 of ebb against 0.2 of fiood. The durations 
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are about eight and a quarter hours for ebb and three and a half for flood. In the western 
section of the bay the ebb commences at nearly the same period as in the main ship channel. 

The average velocities arc nearly equal, and the durations are more nearly so than for the 
other portions of the bay. 

The scouring done by these currents will vary with the product of the duration and the 
square of the mean velocity if the material to be acted upon is the same. In the eastern 
section, therefore, the work done by the ebb is to that done by the flood as 45 to 1. In the 
middle section the work done by the ebb and flood will be as 9 to 1; while in the western 
section the feeble labors of ebb and flood are nearly equal, and their directions so nearly 
opposed that little ultimate scouring is effected. The form of the bottom is in accordance with 

these results. 
Since the tide wave is propagated most rapidly in deep water, it follows that the fall of the 

tide takes place earlier in the channel than upon the shore; hence the water tends to flow 
laterally from the shore towards the channel. In this way a convergence of the ebb streams 
may be expected, especially in shallow bays. With the flood streams the reverse must be 
true, and the tide wave rising earlier in the channel a flow of water takes place towards the 
shore. In consequence of these distinctive characteristics the ebb and flood assume an unequal 
share in the moulding of sandy coasts. The ebb current, with its concentration of forces, is a 

far more powerful agent than the flood; its scouring capacity along its normal course must be 
more considerable, and it creates more extensive draught currents. The secondary or draught 
currents within Sandy Hook, called into activity by the unnaturally constrained flood of the 
ship channel, cover a district not above one and a half mile in extent, while the draught of the 
ebb upon the outer shore is sensibly felt twelve miles down the New Jersey coast; it is felt at 
Long Branch, where the primary ebb and flood are almost extinct. 

Again: The ebb stream holds its course across the middle of shallow basins, in a narrow 
stream; while the flood, dispersive in its character, pursues the broadest possible path and 
presses along the shores. We are prepared, therefore, even in the absence of draught 
currents, to find the flood predominating over the ebb in certain localities near the shore. 

It is not probable that the axis of the grand ebb current has moved northward to avoid 
Sandy Hook, but rather that it naturally converges at the mouth of New York harbor, and 
that the weaker flood has not been able to destroy the work which the ebb has direcay or 
indirectJ,y accomplished. It is true that the flood, at the point of the Hook, is sweeping the 
sand inward-that, in fine, it is giving this spit of land the hook form; but the ebb is the 
primary working agent, and the characteristic features of all channels and basins, on alluvial 
tidal coasts, must, as a rule, reflect the efforts of the ebb current. 

That part of the growth of the Hook which takes place from the inside, and which is not so 
considerable as that from the outside, is caused by the draught current along the shore, which 
we have been engaged in studying. The action of the waves undoubtedly contributes, by the 
stranding of the material, to this growth. The material on the inside is less favorable to the 

action of transportation, and the currents are lost at a moderate distance from the extremity of 
the Hook. 
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APPENDIX No. 28. 
Report ef Assistant H. j>Iitcliell, on the investigation ef currents in the East river, at Hell Gate and 

Throg' s Neck, the sub-currents ef New York bay and harbor, and levelings on the banks ef the 

IIudson river. 

BosTON, October 20,_ 1858. 

DE.AR. Srn: I would respectfully announce to you tho closing of our season's field-work upon 

the physical survey of New York harbor and approaches, and beg leave to submit the following 
abstract of our labors, which have been prosecuted in accordance with your instructions. The 

work is necessarily left incomplete, as anticipated from the insufficient appropriation afforded; 

but, favored by a remarkably :fine season, we have accomplished more than we could have 
expected. I shall proceed to state the progress we have made on the different portions of the 
work, in the order in which they were taken up. 

HELL GATE. 

The computation of the results from the physical examination of Hell Gate, undertaken last 
year, gave, with a single exception, the most satisfactory evidences of the accuracy of the 
observations, and this exceptional case was rendered doubtful by the contradictory character 
of the observations, made under difficulties almost insurmountable. I allude here to the results 
for the maximum velocity of the :Q.ood current off Hallet' s Point. In this locality you will 

recollect the flood streams are gathered together into a single torrent, in which no boat can 
lie at anchor. We repeatedly tried, last year, to secure a·boat in this place during the flood 
current, and in each case it was either run over by drifting vessels or by the stream itself. 
Abandoning this plan at last, as a vain risk of life, we attempted to ascertain the facts by 

following free fl.oats and noting the time of their passage across certain ranges. Many experi· 

ments of this kind were made with varying results, hut since each float chose a distinct path 
we could not feel authorized to take a mean of the velocities given. In view of these 
discrepancies it was determined to try again, this year, a series of similar experiments. The 
plan we adopted was as follows: Three fixed points were chosen-Cram's Dock, Negro Point, 

and Hallet' s Point-at which observers were stationed, each provided with a chronometer and 

sextant. .A. fourth person crossed and re-crossed upon the ferry boat which plies between 
Astoria and Eighty-sixth street, throwing over floats as he passed certain ranges previously 
designated, and at the same time giving a signal to apprise the observers on shore. The 

observers at their stations then recorded every change of position in the floats, however 

slight, with the exact moment of time at which it occurred. In this way the movements of 

seven or eight floats were ascertained and their journeys plotted out. Our experience has 
always shown that all methods of observing currents other than that by the use of tho common 

log and line, from fixed stations, are subject to peculiar objections; and it is only in cases like 
that above mentioned that we have departed from the old plan. We have thought it necessary 

to be the more careful to collect all the details in our examination of Hell Gate, in view of 
future wants. Should any of the desirable improvements of this tortuous passage ever be 
undertaken it will be easy, by repeating these experiments and comparing the results with our 
present elaborate series, to ascertain the changes in the character of the tidal streams which 

may result from the removal of rocks or from the erection of artificial structures in the water. 
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VICINITY OF THROG' S NECK. 

In connection with our work of last year jn Hell Gate we occupied a few stations fnrtlier to 

the eastward, in order to extend our series to the western entrance of Long Island Sound; and 
from these few observations it became apparent. that a more detailed examination was necessary 
over a portion of this space. Such an examination has formed a part of this season's 

operations. 
To those familiar with the navigation of Long Island Sound it is well known that in the 

vicinity of Throg' s N eek occur abrupt transitions both i11 the epochs and directions of the 
tidal currents. To the eastward the currents of Long Island Sound are normal in character 

and result from the disturbances of sea level caused by the delays and changes of the single 
branch of the tide wave which traverses the Sound in a westerly direction; while to the west
ward the currents of Hell Gate are called into action by the interference of two essentially 
distinct branches of the tide wave, the wave from the Sound meeting that from Sandy Hook. 

Along the path of the Sound wave the changes of epoch and range have been gradual from 

point to point, and the currents are consequently steady, but not rapid. On the other hand, 

the interference at the narrow pass in Hell Gate is so direct that at certain intervals tbe con

trast of heights upon either side is great, and the most violent currents are unable to restore 

tho water level. 

Although it may be stated generally that the meeting and dividing place of these two systems 

of currents lies in the neighborhood of Throg' s Neck, it can by no means be laid down as a 

fixed point upon the chart; for it shift.s its positio11 continually, in a manner that has hitherto 

defied calculation. It thus occurs that, throughout a considerable district, tLe epochs are 

::;ubject to changes of several hours, not only from one day to another, but even from ono tide 

to tho next. Regarding these changes as the effects, however indirect, of the daily and half 

monthly inequalities in the tide waves, we have felt confident that a careful study would detect 

a law of recurrence among them. In accordance with this view of the subject, our observa

tions have been made not only to embrace all tlrn phenomena exhibited at varimtR points, but. 

to cover also a sufficient period of time for a repetition of some of the tidal phases; and we 

may venture to state that we have been so far successful that we hope, on grouping our results, 

'to be able to furnish the intelligent naviga.tor with a simple and direct rule by whicl1 lie can 

find at what periods the flood current of the Sound will pass to the we:>tward, or that of the 

Gate to the eastward, of the mean limits and the distance to which either may extend. In , . 
undertaking this investigation we were occupied night and day more than two weeks, during a 

period of almost uninterrupted good weather. Divisions of the party worked at two, and fre

quently at three stations, simultaneously, and above two thousand observations were recorded. 

The region covered by this work extends from Hell Gate to Sands' Point. 

I will mention, in this connection, that while occupying our more easterly stations we made 

a series of soundings in the channels off Execution rocks, and compared our results with the 

Coast Survey chart. Over a limited extent we found that some changes had taken place during 

the twenty years that have elapsed since the former survey under the superintendence of Mr. 

Hassler. A portion of these changes we ascertained to be artificial, and caused by the removal 

of oyster beds; others could only have been the result of such natural causes, as the scouring 
action of the tidal and other currents. 
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NEW YORK BAR AND HARBOR. 

The operations above described formed but an incidental portion of the season's field-work; 

the main project directed by your instructions being a physical examination of the bar, together 

with the channels and shoals of the upper and lower harbors, on the plan of the Sandy Hook 

investigation of 1856. 

It may be remarked of the shoals and beaches_ in the harbor of New York, that they are 

composed for the most part of yielding materials; that they have constantly shifted their posi

tions and enlarged or decreased their areas since the earliest record; and yet, through all these 

mutations, they have preserved certain characteristic and type forms that have seemed to us to 

indicate that their existence and preservation are alike due to the action of constant or peri

odical forces, certain in their operation, and not inconsiderable in po~er. Among these natural 

activities, it is evident that the pluvial and tidal currents take primary parts; they bring down 

to the coast abundant materials, and finally depos~t them according to complex but invariable 

laws_ Nor is it difficult to distinguish the immediate operations of these ever renewed and 

busy agents from the more violent effects of storms, since the former repeat themselves in 

forms that have become familiar to the close observer u"'!der similar conditions everywhere, 

while the latter present only local peculiarities. We have met at each step in the harbor of 

New York with deposits to bo recognized at once as belonging to determined classes, whose 

modes of formation and whose histories have been, at least in part, ascertained in our former 

investigations elsewhere. The currents, therefore, have been regarded as the chief subjects of 

study, and the means which you have placed in our hands we have devoted to this end. .A.t tlrn 

outset we divided our party so as to occupy at once several stations along the main avenues of 

the currents, in order to ascertain the nature of the streams in a general manner, and their relative 

movements. Subsequently, however, we took up limited sections in the closest possible detail, 

making each shoal and each channel a special study. In this way we designed to make each step 

complete, and be able at any time,in the event of insufficiency of funds, to postpone our work 

without injury of the portion already accomplished. In thus separately studying each formation, 

we have not omitted to trace their connection, and to perceive that the work of one stream may 

induce or necessitate a subsidiary wor}vby another. The shoals, for instance, formed by the obll 

stream in many instances, by opposing the path of the flood, cause the latter to scour out peculiar 

ch>tnnels, or cast down deposits forming peculiar shoals_ The fresh water streams in some localities 

serve only to 8npply materials with which the mor~ powerful tidal drifts may build, while in others 

they themselves take the part of constructors. The data which we have collected will, I think, 

exhibit these natural operations in all possible simplicity. We have, for this work, occupied 

above thirty stations, remaining at them in some cases from seven to ten days, and continuing 

the observations day and night_ At these stations every change in the current, whether of 

direction or velocity, has been noted with the utmost care; and in addition to this the peri· 

odical appearances of rips and eddieFJ, as well as many other details, have been recorded. 'l'he 
field which this work is designed to cover extends from the city of New York over the upper 

and lower bays, and some ten miles to the eastward of the bar. 

Until the past season our observations have been confined to surface currents only; but your 

instructions having insisted that we should also study the motions of the water below, we have 
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taken especial pains to comply with your wishes, and by simple apparatus have obtained many 

desirable results. We ascertained that, instead of uniform gradation of velocities from surface 

to bottom, there often occurs in deep channels a counter drift, or even distinct streams, at 
different depths. These singular movements were ascertained to belong to certain localities 

only in New York harbor, where they assume sometimes the forms of immense rotatory moYc

ments in vertical planes. At some of our stations phenomena of this character never fail to 

repeat themselves daily, on the recurrence of certain tidal phases, while at others the wind 

enters in as an element and varies the conditions. At certain stations we found that when the 

surface current is opposed by strong winds the axis of the stream sinks, and the water pours 

on below the retarded stratum as beneath a sluice. I mention these points to show with what 

variety this single inquiry abounds, and to suggest that many new concJusions are likely to 

follow your study of the data we have collected. From the most hasty consideration of our 
results it may be seen that, without· a knowledge of these sub-currents, structures, however 

simple, placed in New York harbor, may be. productive of the most disastrous consequences, 

by controlling in a degree the future movements of the shoals, or by causing new deposits. 

HUDSON RIVER. 

That portion of the work in the Hudson river left unfinished from former seasons has now 

been completed. The results are satisfactory, although the work was not at the outset as 

elaborately undertaken as might have been wished. I think you will perceive, from au inspec

tion of the results, that the means afforded to us have been carefully applied. Mr. G. n. Vose 
has devoted himself especially to this work, and pushed it forward with characteristic energy. 

I cannot conclude this imperfect sketch of the season's work without acknowledging my 

indebtedness to my assistant, Mr. W. H. Gardner, and aid upon the Coast Survey, and Mr . .J. 

W. Donn, who acted temporarily in the same capacity. Mr. Swain and Mr. Donegan, of whom 

I have frequently spoken to you, made many of the most careful observations, and in their 
work I have placed great reliance. 

V cry respectfully, yours, 
H. MITCHELL, 

Prof. A. D. BACHE 
' \ 

.AssiBtant Coast SunJey. 

Supe:rintendent Coast Survey. 
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APPENDIX No. 29. 
Report to the, Superintend,e,nt by .Asswtant L. F. Pourtaks, in charge ef the field anrl qffire-work 

relati1UJ to tidal, Observations. 

COAST SURVEY OFFICE, October 1, 1858. 

Sm: I havo the honor to submit the following report on the field and office-work pe~formed 

during the past year by the tidal party under my charge. 
FIELD·WORK.-As explained in former reports, the stations at which tides a.re observed are 

distinguished as permanent and temporary. Of the former there are five on the Atlantic Coast, 

viz: Boston, New York, Old Point Comfort, Va., Charleston, S. C., and Fort Clinch, Fla.; 

and three on the Pacific Coast: San Francisco, San Diego, and Astoria. 
The Boston series extends now over more than eleven years, during which time no more than 

half a dozen tides were lost. At this station the observations are made on a common gauge, 

established against the wall of the dry dock at the Charlestown Navy Yard, by the observer 

noting the time and height of high and low water. At all the other permanent stations self

registering tide-gauges are used. At New York, however, a box-gauge ls used during the 
winter, on account of the frequent interruptions to which the self-registering tide-gauge was 

exposed by freezing. The gauges at Old Point Comfort, and Fort Point, San Francisco, have 

been re-established on more solid foundations during the year. 

The temporary Rtations have not been very numerous. A self-registering tide-gauge was 

established, with permission of the Secretary of the Navy, at the Washington Navy Yard. It 

is attended to by the officers in charge of the ordnance department of the yard. The four 

stations established by Mr. Wiirdemann along the Florida reef, and mentioned in last year's 

report, were kept up for a little more than a year with complete success. The three gauges 

used at Cape Florida, Indian key and Key West were then transferred by your direction to 

Charlotte harbor, Egmont key and Cedar Keys, and the station at Tortugas continued as a 

connecting link between the two series. 

Interesting self-registering observations were made under the direction of Lieut. R. M. 
Cuyler, U. S. N., at several points in San Francisco bay, in order to obtain fuller data for the 

study of the changes which the tide-wave undergoes after entering the bay, as had been indi· 

cated by less extended observations previously made in the same waters. Observations were 

also made under the same direction at Sacramento City, with the object of studying the changes 

which the daily inequality might undergo in following a long and confined channel. A series of 

observations were also received from the same party from Semiahmoo bay, near the north

western boundary. 

A list of all the observations received during the year is appended in tabular form. 
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List of tidal observations received during the yror ending September 30, 1858. 

~ . 
~ ~~ 

Name of 5tation. ~ g_ e. 
ri:. ._ - i::::: 

11 ---·------1--i--1 j ~ __ F_ro_m_-_ To-

1. J Boston dry dock, Mass ........... T. E. Ready ....•••••.... Statf ...... Permanent. 

Mcnem-sba Bi~ht, Mass ...... B .. F. Pease .....•••••.•. Box •••••• 1 Tempora1y .. 

No Man's Lane, Mass ......... Swain & Valentine .... ~ ...... do •••• ! ...... do .•.•.. 

II. Governor's Island, N. Y ...... , R. T. Bassett .............. 8. R ....... I Permanent. .. 

........ do ........................ do ..................... do •••.••• , .. do .... .. 

Ne.me of observer. 

Time of occupation. 

Oct. 1,1857 Sept. 30, 1858 

July 1,1857 Aug. 19, 1857 

July 7, 1857 ..... do ...... 

Oct. 1.18.57 Dec. 28, 1857 

Ap'I 16, 1858 Sept. 30, 1858 

~ Remarks. 

"' 

365 

50 

44 

89 

Hill 
ObB"ervations made at 

Brooklyn dnring lhe 

cold weather. 
Brooklyn,N. Y ..................... do ................... Box .............. do ...•. Oct. 1~18..57 ••.•.. do ••.... 36.5 Only day observations in 

summer. 
Sandy Hook, N. J... .. ....... A. P. Springer. ••u•. ••H .... do ...... Temporary •.•...•• do .•• ,,. Jan. I0,.1858 10--2 

Greenbush, N. Y .............. , c. Richardson............ S. R ......... , .. do...... Sept. 1, 18..57 Dtc. 2'2~ 1857 83 Re.co.rd for October lost 

III. Old Point Comfort_, Va ....... . 

\Va8h:ington navy yard, D.O .. 

V. Cbarl•ston. S. C ............ . 

VJ. Fort Clinch, Fla .•.•••.•.••.• 
Cape Florida, Fla ••....•.•... 

Indian key, Fla .......... ,.,,. 

Key Vlel!Jt, l'la .•..•.••.••••.• 

Tonutaa, Fla .•..•.••.•••.... 
Charlotte Harbor~ Fla .••. , , , . 

Egmout key, 1~1a .•. , ...... .. 

M. C. King H •••••• u ........ do.... Petmanent... OcL 1, 18.57 

Lieut. A. Pendergrast ••••..•. do ..•. Temporary .. Ap'l "27, 1858. 

W.R. Herron ••••••• ,... • ••. do .... , I Pennanent. .. Uct. 1, LB57 
F. A. Rebarer ................ do .... l' ...... do ............ do ... .. 
O. Key!'!er .................... rlo ••.. Temporary .. Aug. 6, 1857 

W. A. Bethel ................. do .••. i•··· .. do ....... Aug.25,1857 
J.C. Clapp ................. do .... , ...... do ...... Sept. l, 1857 

H:. Benners .................. do .... 1:·•·· .. do ........... do ..... . 
G.W.MilB!in ................ do .... j ...... do ...... July 3,18.18 

C. Keyser ••••••n• .. •••· .... do .•. : .•••.. dcl..,,., J11ly :fr-2~1858 
X. San Di.::go, Cal ............... A. Casstdy ................... do .... j Permanent ... Aug. 1,18.1"7 

Fort Point, Val • , , • • • • • . . • • • • H. E. Uhrlandt .•••••••••..•• do .... , i .••..• c.]o ............ do ••... , 
Ravenswood, Cal •••••.•.•••. J. S. l\.leintire •••••••••••..•. do .... 'l1cmpora.ry •. Mar. 3 .. 185-8 

Mare lflland, Cal ....••••..•••..•••. do ........................ do .... ' ....... do ••••.. Oct. 2L,1857 

XI./ Ast~rifl1 Ore,1ron .............. J._ Wayne ................ S. R ••..• ! Permanent ... Aug. l, 1B57 

8acn1n1ento) Cal., ••••••..• · 1 Lieut. R.. M. Cuyln.. .... Box ••• ,,! ..... do...... Ntn·. l t, 1B57 

! Sem1a.bmoo, W. T ............. Lieut. R. M. Ollyler ...... Box •...• i Temporary •. July 20, l&>7 

• Self-regietering tide-gauge. 

S.,pt. 30, 1858 365 

do .•... I Lai 
. .. do •••••• [ 36.5 

do ••• ,,, 36.5 

June 10, 1858 309 

June 15, 1858 295 

June I, 1858 273 

Aug. 1, 1858 , 335 

Aug. 3, 1B:i8 I 3l 
Aug.Q2,1858 31 

July 31, Ul.58 365 

do ...... 365 

June 4., 1858 931 
Fet>. ffi, 18.'8 129 

Nov.29.113:;7 191 
July 31, 1858 36> 

Sept.17,1857 I 60 

Uy freshet. 

0FFICE·WORK.--The party in the office has been rather smaller than in previous years, so 

that at times the reductions have kept considerably behind the observations. The:{ are, how

ever, nearly up with them now, but as they have been made by many different persons, mostly 

beginners, they want a systematic revision before they can be safely used. I have taken steps 

to have that work done as early as possible, and have, in fact, already made a beginning. 

The ordinary reductions were made by G. C. Blanchard, R. E. Evans and S. D. Pendleton. 

The readings from the sheets of the self-registering tide-gauges were made by R. E. Evans for 

part of the year, but principally by S. Walker; those for the Western Coast, as usual, by Sergeant 
B. E. Uhrlandt, at San Francisco. 

The discussion of observations, with the view of obtaining tables for predictions, bas been 
continued by Messrs. Meech and Avery. The latter has computed coefficients from the Boston 

observations, which appear promising. Ho is no\V engaged in investigating their range of 

variation from year to year. He was for a time assisted by Mr. D. Trueheart. 

Decompositions by the graphical method of the curves of observation at the four stations 
along the Florida reef into the diurnal and semi-diurnal waves were begun by Mr. S. Walker, 

and continued by Mr. J. Downes. It is a work requiring much patience, but which will cer
tainly repay in the end. 

27 f> 
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The discussion of the meteorological observations of the Western Coast has been continued 

by M. Thomas. Curves have been drawn representing the hourly variations of the barometer, 
thermometer, and psychrometer. The state of the barometer, under the influence of the 
different winds, has also been studied and illustrated by diagrams. 

Very respectfully, your obedient servant, 

L. F. POURTALES, 

Assist. U. S. Coast Survey in charge of Tidal D~vwion. 
Prof. A. D. BACHE, LL.D. 

Snperintendent U. S. Coast Survey. 

APPENDIX No. 30. 
The co-tidal lines qf an enclosed sea, <ierivdl from the equilibrium theory. By Prqfessor Benjarnin 

Peirce. 

The theory of the oceamc tides is practically an unsolved problem, and will require much 
laborious groping before it can be elucidated. The following investigation probably belongs 
to that negative class, which may assist in arriving at the positive result, but is destined to be 
forgotten when that result is reached. 

There is no closed sea of sufficient magnitude to have any interest in regard to its tides. 
But the North Atlantic ocean is a sufficient approximation to such a sea to deserve a special 
inquiry as to the nature of the tides with which it would be affected if it were strictly closed, 
while the rest of the ocean may be regarded as another closed sea, of which the South Atlantic 
and the Indian ocean are two mighty bays, but which is so vast as greatly to modify the tidal 
laws derived from the equilibrium theory. I propose then, in the following inquiry, to consider 

I. The general theory of the co-tidal lines in an enclosed sea, derived from the equilibrium 
theory. 

II. The modification of this theory by the incompleteness of the enclosure. 

III. The application to the North .Atlantic. 
IV. The application to the Pacific. 

I. Tire general theory qf the co-tidal lines in an erndosdl sea, derivdl from the equi?ibrium theory. 

The investigation of the co-tidal lines on the equilibrium theory is not materially affected by 
the absolute mass of the moon, and in a first approximation the action of the elevated water 
may be neglected, especially when it is considered that the computations of this theory are 
made for the purpose of suggesting the true laws of the phenomena. 

On the usual principles of the equilibrium theory, the auifare qf the water booomes level at a 
certain ronstant interval, after the insf,ant to which it properly bekmgs. This interval of delay may 
be assumed to be not far from six hours. If, then, 

7J denotes the angular geocentric distance of a point P of the ocean from that position of the 
moon which corresponds to the surface oflevel, the elevation of the water at P may be expressed 
by the formula-

y = A cos. 1 71 + B. 
The quantity A of this formula is a constant which is proportional to the mass of the moon, 
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while B is a constant which is to be determined at each instant by the condition that the aggre
gate elevation of the water of an enclosed sea vanish~s, or is nothing. If 

dais an element of the surface of the sea the equation for the determination of Bis 

B = - A.f. cos. 2 71. 

If, moreover, 
). = the longitude of P, 
0 = its latitude, 
t = the sidereal time for the zero of longitude, which corresponds to the posi

tion of level surface, 
a = the moon's right ascension, 
fl = the moon's declination, 

the values of 7) and d a are given by the equations 
cos. 7j = sin. 0 sin. fi + cos. 8 cos. f3 cos ( a + t - A), 
d a = cos. 8 d 0 dJ... 

These equations give 
coB.2 7J = sin. 2 8 sin. 2 fl+ k cos. 2 (} cos. 2 f1 + 2 sin. (}cos. (}sin. f3 cos. f3 cos. (a+ t - ).) 

+ k cos. 2 (} cos. 2 ficos. 2 (a+ t - ).); 
So that, if 

L = sin. 2 (} sin.2 {1 + ~ cos.'1 8 cos. 2 {1, 
M = 2 sin. (} cos. 0 sin. p cos. fJ, 
N = k cos.2 

(} cos. 2 f1; 
L0 =J..L, 
M 0 cos. µ = f,, (M cos. A.), 

M0 sin. µ = J: (M sin. ).), 

N 0 cos. 2 1,1 =J: (N cos. 2 A), 

N0 sin. 2 1,1 =J.. (N sin. 2 ..\); 
the expression for the height of the tide assumes the form-

in which 

l:_ = L - La + M cos. (a + t - .l) - M0 cos. (a + t - µ) 

+ N cos. 2 (a + t - A) - N0 cos. 2 (a + t - JI) 
= L - L 0 + P cos. (a + t - A0) + Q cos. 2 (a + t - A1), 

M cos. l - M0 cos. µ = P cos. Ao , 
M sin. A - M0 sin. µ = P sin. A0 , 

N cos. 2 A. - N 0 cos. 2 J1 = Q cos. 2 .l.1 , 

N sin. 2 1 - N0 sin. 2 JI = Q sin. 2 A1 • 

The instant of high water is consequently given by the equation 

sin. e = tan. p , 
cot. 17 = cos. a. 

The least value of the major a.xis corresponds to 

when 
t=v + 3h, 
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The values of N
0 

and v are determined in special cases by the algebraic decomposition of the 
given ocean into spherical right triangles, of which it is the algebraic sum; and in each of 
which the legs are the equator and a meridian. If, for either of these triangles, 

).' = the longitude of the meridional leg, 

{}' = its length, 
)." = the length of the equatorial leg, 
i = the angle of the triangle, which is opposite the meridian, 

the corresponding portions of N 0 cos. 2 Ji and N 0 sin. 2 v arc .derived from the formuloo 

2 N 0 cos. 2 (v - ).' + ).'') =.{,, [cos. 3 {}cos. 2 (J.- )..' + ).")] 
= l;;fo [cos. 3 8 sin. 2 (J.-J.' + ).")] 
= t sin. 2 i [l - cos. 8 

{}' cos. 8 (J.- ).' + ,{11
)], 

P sin. (a+ t - J.0) + 2 Q sin. 2 (a+ t - J.1) = o 

and this is also the equation of co-tidal lines for any instant t. 
The first approximation to tho actual mean co-tidal lines is determined for the case in which 

the moon is in the equator; in which case 

a.=f3=o, 
M=M0 =P=o; 

so that the equation of the co-tidal line is reduced to 

Q sin. 2 { t - J.1) = o ; 
or 

N sin. 2 (t - ).) = N0 sin. 2 (l - J.J). 
This equation is satisfied, without regard to the value of t, by the point which corresponds 

to the equations 

). = v, 

N = No = A cos.'1 eo ' 
so that there is rw tide for this point, and every co-tidal line passes through it. Its latitude is U0 and 
its longitude is v. 

The equation is also satisfied by the values 

t=). =Ji= o, 

so that the meridian which passes through the point ef no-tide is one of the co-tidal lines. 
The equation is also satisfied by the values 

N=N0 

l=2t-JJ-6h 

so that the intersection ef the co-tidal curve witli the drde, ef l,a;titude, which passes through the point 
qf '!lo-tide, increases in longitude at double the rate ef the increase ef the hour angle.. 

If the equation of the co-tidal curve is written in the form 

Cos. 2 (J.- t + ! rr) - sin. 2 (l - t + ! iT) =cos. 2 00 sin. 2 (t- µ) sec. !l 8, 

in which :iris the ratio of the circumference to the diameter, this curve is obviously a sphericaJ, 
ellipse, of which the centre lies upon the equator in the "longitude t - 3h, or it may be regarded as a 
spheric<il equilateral liyperbda of which the earth' 8 pok is the ce,ntre, so that the cydic arcs are the 
perpendicvlar meridiaw; of which the longitude.8 are t and t - 6h. 
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The m_ajor axis (a), the minor axis (p), the angle of eccentricity (YJ), and the latitude (E), of 
the focus of the ellipse are determined of the equations. 

Cos. '.!. fi = cos . .2 a= 2 N0 sin. 2 (t - µ) = cos . .2 ()0 sin. 2 (t- µ), 
2 sin. 2 /1 = sin. 2 a, 

2N0 sin. 2 (v-l'+J..")=f,, [cos. 3 Osin. 2 (l-A'+J..")]. 

=.fe [cos. 3 () sin.2 (A-A' +J..")J. 

= ~cot. 2 i sin. s (}'. 

The algebraic sum of all the portions of N0 cos. 2 v and N 0 sin. 2 v gives their complete values, 
from which N 0 and v are I"eadily computed. The general value of JI for any declination of the 
moon is the same with its special value, whereas the general value of N 0 is obtained from the 
special value by multiplying by cos. 2 [:3. But this portion of the sul1ject is reserved to a special 
investigation of the influence of the moon's dee linaiion. 

II. The modification ef the theory of the preceding socti01< by the incompletene;ss of the indosnre. 
The incompleteness of the inclosure affects the tides in two ways: first, by the admission of 

water, which causes a general and simultaneous fluctuation of the whole surface of the imper· 
fectly closed ocean, or secondly, by special fluctuations, which vary with the various positions 
in the ocean. 

First. The general fluctuation will only cause a modification of the value of B, and will leave 
it uncertain, as well as the position of no-tide. 

Secondly. The special fluctuations will cause local deviations from the general law of the tide, 

which will pI"ohably be magnified in proportion to the distance of the place from the open 
channel. 

The analysis of the actual phenomena so as to separate these two classes of effect cannot be 
difficult, if this form of the equilibrium theory should prove to have any claims to be regarded 
as an approximation to the true theory, and must lead to much interesting and valuable discus
sion. 

APPENDIX No. 31. 
On the dynamics ef ocean currents. By Lieut. E. B. Hunt, Corps ef Engineer«1, U. S. A. 

It can scarcely be denied that the state of our knowledge of ocean currents is an~hing but 

satisfactory. Not only are we to a very great extent ignorant of the precise state of the facts 
but we are also deficient in the theoretical exposition of those already known. We can easily 
explain our lack of precise knowledge of facts by reference to the circumstances. The vast 
oceanic areas can only be observed by persons engaged in navigation who are mostly unfurnished 
with proper means for correct determinations, and who lack that special training which is a 
prime essential for good observations. The facts to be observed are also of such a complex 
and elusive character, are so subject to fluctuation in a given locality, and are involved in 
movements of air and water of such vast compass, that we cannot hope for precision of know· 
ledge by the use of means now in operntion. The single fact that most observations are made 
on the water surface while the ocean depths are of vital efficacy in shaping all marine pheno
~ena, gives a signal character of incompleteness to those observations which have been mainly 
instrumental in fixing the received notions on the system of oceanic circulation. It is a fit 
subject of regret, that the discussion of ocean movements has been so rarely attempted by 
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those whose previous training in mathematical and mechanical science would have been au 
effectual guaranty and preventive against the wild and illogical rhapsodies of the too numerous 
theorists who have run riot over the broad domain of the physics of the sea. 

With a view to apprehending the mechanical elements of this problem of ocean currents, let 
us first suppose a terrestrial sphere which has assumed the equilibrium condition resulting from 
gravitation, diurnal rotation, a solid nucleus and a homogeneous water envelope unbroken hy 
land. This water stratum would shape itself so that its bounding surface would ~ a strict 
mathematical level surface. A level surface of this nature may be defined as one which is at 
each point perpendicular to the resultant of all the forces acting on the individual molecules 
situated in that surface. In this case it would be a continuous oblate spheroid, to which the 
resultant of gravity and centrifugal force is everywhere normal. If to these we add those 
diurnal disturbances of the normal level due to the inequalities of solar and lunar attraction 
during the earth's rotation, we obtain the tidal waves which appear as perturbations of the 
normal level. If the continental masses be supposed to be elevated, we have a slightly modified 

normal level surface for the ocean, but one which once determjned becomes the proper standard 

of reference for all oceanic perturbations, to whatever cause aue. This surface is everywhere 
the true bounding surface and cuts the resultant of mean gravity and centrifugal action for the 
earth as it is, perpendicularly at each point of the surface, and is entirely continuous, though 
no more truly spheroidal. This is the normal ocean level, and it is a useful .surface of reference 
for all vertical ocean movements or perturbations. 

If we now suppose the homogeneous earth without continents subjected to the heating action 

of the sun's rays, the result will be that the equ~tor will become a line of maximum boating, 
from which to the poles there will be a progressive diminution of heat absorption. This would 

cause an expansion of the heated waters which wonld thus rise above the normal level surface 
by an amount equal to the expansion at each point. Thus, from the pole to the equator a 

spheroidal meniscus would be spread equal to the ocean expansion under the solar heat. It is 
a remarkable feature that the heating leaves each vertical ocean column of its original weight 

and there is thus a perfect mechanical equilibrium between these columns considered as joined 
by their interior bases. Thus considering the grand ocean masses, there is no disturbance of 

static stability from the heating agency of the sun, and hence there is no formation of massive 

currents duo to this cause. 
If, now, we regard the heated ocean- in its hydrodynamic aspect, we find that the bounding 

surface having everywhere a slope towards the pole exceeding that of the normal level surface, 

there remains an unresisted surface tendency towards the pole which primarily tends to produce 

a superficial flow from the equator polewards. This is manifestly but a slight disturbance of 
normal level amounting in the meridian quadrant only to the vertical expansion at the equator 
and being diffused over the entire quadrant. It is extremely doubtful if this would suffice to 
overcome the passive resistances and produce an actual surface overflow. If, however, a 
current were once established by any other agency, as the wind, the equatorial heating would 
constantly operate to maintain this current. The heated witter would constantly be lifted as a 
floating mass on the colder waters, which, pushing on the lighter equatorial mass at its base, 
would come in to replace any deficiency of mass due to the superficial outflow. Taking the 
facts as they are, we find in the tra.de-winds and the resistance of the continents two ca.uses 
fully adequate to break up the static equilibrium referred to, and obviously giving the precise 
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direction to the outflow which it actually has. Thus, while the type of action induced by the 

solar heating power considered along the meridian is surface outflow and deep inflow, the 

perennial trades determine this circulation along a different and constant route, fixed first by 

continental obstructions and essentially modified in direction by the earth's rotation. 

As the equatorial evaporation greatly exceeds the corresponding rain fall, this operates to 

counteract, in part, the regular outflow by diminishing the quantity of water to be discharged 

on account of expansion due to heating. This would also increase the saltness and specific 
gravity of the equatorial waters, and to that extent would bring their actual surface into closer 
accordance with the normal level. It is clear that this saltness could not fully compensate for 
the expansion by heating, or we should have the surface reduced to the normal level, when all 
would either be in stable equilibrium or below it, when the currents would be reversed. 

It thus appears that the expansion due to equatorial heats induces a superficial derangement 
tending to overflow towards the poles, which, by the trade-winds and continents, is determined 
to a single line of debouche. This gives a discharge with far less frictional resistance than a 
direct meridional outflow would encounter, as this would involve a polar set for the P.ntire 
ocean surface. 

Accepting the well determined trade-winds and the equatorial current as certain facts, we 
shall find that the vast surface sheet of water which has a westerly set under the trades, 
having acquired a very considerable velocity, becomes the representative of a vast amount of 

living force. When by impact against western barriers this vast sheet of water undergoes 
inflection to the north or south, it still retains the greater portion of its living force, and will 
continue to do so until this is ·wholly expended in overcoming resistances. If, now, we bear 

· in mind that the wide equatorial sheet is by this deflection consolidated into a compact current 
of deep section, and also that the resistance per mile is proportional to the length of the line 
of frictional resistance in a cross section, we shall see that the currents turn towards the poles 

with their forward impulse almost unabated, and with the resistances greatly reduced. We 

ought, therefore, to expect that the inertia of this vast moving mass would suffice to carry it 
on, with a mean velocity slowly abating, to the polar regions. So soon as the progress of the 
current gives it an increasing latitude, the effect of the diruinishing parallels, in giving an 

eastward trend, would show itself, and, combined with the forward projectile motion of the 

mass of waters, would determine the route of the current, governed, of course, by solid opposing 
masses of continents, i§lands, and shoals. 

Reaching the .A.retie neighborhood, this current would fall in with the tendency to restore 
to the equatorial region the waters withdrawn by outflow, and which thus leave a deficiency of 

static mass in that region. Its forward force not yet expended would bring it into the equato

rial flow only after a long .A.retie sweep. Then, bounded in by the eastern ocean borders, it 
circles on to the equatorial belt, there to start the repetition of its course either directly or by 
proxy, if entering at great depths it serve only to lift higher portions above the normal level. 

We have thus a continuous circuit in which the water whirls under the pri1uary impulse 
derived in the equatorial region from an outflow due to heating and the direct propulsion of 

the trade-winds. The primary order of circulation is in two currents, the upper running 
pol~wards and the under from the poles to the equator. This order is entirely modified by the 
action of the trades, and becomes essentially a horizontal circulation, the propelling action of 
these perennial winds conspiring with the outflowing declivity to determine an 1mmense 
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movement of which the living force, imparted in the equatorial region, suffices to carry on the 

circuit in full and enduring activity. 
This consideration of the effect of inertia in storing the living force of this immense equatorial 

current, and thus enabling it to sweep through the cycles of the seas, has not been duly con
sidered. These currents, in such a place as Florida straits, move in a closed channel, and are 
subject to the hydrodynamic rules for this case. The gradual changes of direction and velocity 
there imposed produce loss absolute resistance than is generally imagined, by rea~on of the 
great mass of waters relative to the area of frictional surfaces. 

The problem of ocean currents is of very great complexity, not only on account of the 
difficult hydrodynamic questions involved, but because the effects of the winds on the ocean 

surface can scarcely be subjected to estimation. The permanent elevation of the equatorial 
waters above the normal level, traced from the pole, might be approximately determined by 

knowing the mean equatorial ocean temperature at all depths, and the same from point to point 
towards the pole, accompanied with observations on the corresponding saltness. Were there 
a considerable deficiency of weight in the vertical equatorial column relative to an .A.retie one 

connected by their bases at the same deep level, this would at once generate a compensating 
wave towards the equator. .A.s we may be sure that the equatorial mean ocean temperature 
exceeds the Arctic mean temperatures, we must concede some elevation above the true normal 
level throughout all the warmer latitudes, but any attempt to definitely fix its amount would Le 
very rash in the present state of our knowledge. 

There are numerous secondary points which might enter this discussion, but which need not 

now be considered. I will notice a slight oceanic oscillation, which is practically unimportant, 
but which I believe has not before been noticed. The sun, in its daily round, must heat the 

waters of the sea at a given locality in such a manner that there shall be a daily maximum and 
minimum sea temperature due to absorption and radiation combined. This must give a 
maximum and minimum of expansion, or a species of tidal wave would follow the sun, which 
might well be called the heliothermal tide. It would clearly be too minute for separate obser
vation, and, though curious, cannot be important. 

Another circumstance is worthy of notice here: A. forward current in the sea has a distinct 
bounding surface, on which it encounters a frictional resistance. The mode in which this 
resistance is expended is by a constant dragging into the forward movement parts of the layer 
of water making the boundary of the current. Thus, if a current be moving through a sea 
otherwise tranquil, it will, by this lateral dragging, carry forward such a volume of water iu 
addition to its own proper mass that a counter current must set in to restore the level. This 
is, I suppose, the explanation of some of the counter currents which exist along the great 
oceanic currents, as also of the eddy currents of rivers, &c. 

These two imperfect generalizations may do something towards making the system of ocean 
currents more comprehensible. So great A. subject needs treatment far different from what it 
has yet received, and, first of all, the essential facts should be more clearly established. 
Unfortunately, this can only result from long well organized and costly operations for this 

express purpose. We must be content to do our several small parts patiently, hoping for more 
light in the future. . 
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APPENDIX No. 32. 
On some anomalies in the Florida Gmf Stream, and on their further investigation. By Lieut. E. 

B. Hunt, Oorps of Engineers, U. S. .A.. 

Ther?. is perhaps no portion of the ocean waters which bas been so imperfectly studied, in 
proportion t-0 its importance, as that from the west end of Cuba through the Gulf of Florida. 
The whole commerce of the Gulf of Mexico is directly concerned in whatever investigations 
shall JL.ore accurately define the currents, and other physical peculiarities, of that portion of 
the Gulf Stream area from the line joining Cape Antonio with Cape Catoche, and the latter 
with the Tortngas; thence to the eastward, through that grand channel bounded on the north 
and west by the Florida reef and mainland, and on the south and east by Cuba and the Bahama 
banks. As being the natural outlet for the products of the entire Gulf coast and of the valley 
of the Mississippi, the present commerce following this route, vast as it is, must ultimately be 
so far exceeded that it will seem almost insignificant in comparison with that which another 
half (',entury will direct through this channel. The character of this navigation, not less than 
its amount, is such as to demand the most careful study of the currents by which it is so largely 
influenced. A.JI are so familiar with the immense annual losses to commerce by wrecks or 
disasters on the Florida reefs and Bahama banks, that a simple reference to the fact will 
abundantly indicate the importance of carefully gathering whatever knowledge can give greater 
safety to this navigation. The high extra premiums for marine insurance by the Florida 
channel route afford another Rtriking testimony to the risks of this navigation; but I think it 
right to remark here, that from the best information I could procure at Key West the Florida 
channel insurance rates are very much too high, and are annually giving exorbitant profits to 
the insurance cc•mpanies. This makes it the interest of these companies to exaggerate the 
dangers of thia passage, and it is believed that they are on this account less averse to >vrecks 
and less strict in distinguishing collusive or fraudulent V.'Tecks than they should be. A reduc
tion of rates must soon be made, if we may judge from the fact that owners are to a considerable 
extent becoming their own insurers in preference to paying the established rat.es. The new 
light-houses and Coast Survey beacons have added much to the security of this route, and the 
business of wrecking at Key West is on the whole diminishing, although commerce is, of course, 
increasing. Making a.ll due abatement for exaggerations of the terrors of the Florida straits, 
and for the increased aids to navigation, there still remains a very serious annual marine loss, 
due almost entirely to the imperfect acquaintance of navigators with the peculiarities of the 
route, and especially with the currents. Misled by false or imperfect views about the Gulf 
Stream and other currents prevailing here, sea captains are frequently so unfortunate as to run 
directly on the reefs, while they suppose they are well out in the channel way. I cannot but 
think that a system of reef pilotage, properly organized and well conducted, would lead to a 
great reduction in the number of casualties. By ta.king and leaving well-trained pilots at the 
entrance to and· exit from the region of danger, the numerous casualties due to the imperfect 
~nQwledge of sea capt.a.ins would be in great part obviated. Skilful pilots constantly engaged 
in taking vessels through the channel would grow more and more certain of all the eE!SEJntmls 
for secure passages, until it would booome ·a gross offence to lose a vessel except from causes 
truly extraordinary. It is obvious that such pilots should be so situated that no possible 
advantage could accrue to them in ease of Wr'eck, whilf;l a premium should be awarded for each 
safe pilota.ge. 'Were such a system in full operation, it would be a proper rule that a vessel 

2s e 
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{ailing to take a reef pilot should forfeit its insurance, except when no pilot could be procured. 
A great difficulty in accomplishing this plan, except by the combined action of the insurance 
companies, is found in the fact that three national jurisdictions enter the field of pilotage. 

A first essential for giving greater security to the Florida channel navigation is a more 
correct determination of the current.a by which vessels are affected during the transit. Having 
spent the last Winter at Key West, I was led to inquire about these currents with _some par
ticularity, and as a result was brought to the opinion that the prevalent views' are very 
seriously at fault. There are many facts quite incompatible with the common notions of a vast 
current constantly sweeping around the Gulf of Mexico, and thence flowing in full volume 
through the Gulf of Florida. I will here cite some notes of testimony given me by various 
persons specially acquainted with the matters in question; they were questione.d more par
ticularly with reference to facts and opinions touching a southwesterly current prevailing more 
or less between the easterly Gulf Stream and the Florida reef. Such a counter or eddy current 
is definitely indicated on Jeffrey's map of 1794 by a dotted line, above which is written : ''North 
of this line is a current setting southwestward, unless when the wind is at north or east, which 
winds admit of no southwest," and "south of this line the curreni of the Florida Stream sets 
always northwardly." 

Captain Geiger, who for over thirty years has been observing the waters of this vicinity, 
most of that time having acted as a pilot off Key West harbor, and who is perhaps better 
acquainted than any other person with the currents there prevailing, gives the following state
ment of facts: A strong north or northeast wind keeps the Gulf Stream back, and makes a 

westerly current near the shore. During June, July, and August, the westerly current pre
vails more than the easterly current, from five to fifteen miles from the reef. During December, 
1857, the Gulf Stream ran very close in shore and across the reef. The direction of the current 
depends mostly on the wind. The westerly current prevails for from one-third to two-:fifths the 
entire time, from year to year, for from two to fifteen miles outside the reef oif Key West; he 
has known it twenty-five to thirty miles off Sand key. When the Gulf Stream is strongest on 
the Cuba shore the westerly current is strongest on the north side, and when it is weakest 
along the Cuban shore the Gulf Stream sets close along the reef. He has found the westerly 
current as far up M Carysfort, but not frequently, and not broad or strong. This current 
broadens from Carysfort to the westward, and continue.a abont constant along its course. The 
tides on the two sides of the reer" are about six hours apart on an average, but set on the whole 
as much one way as the other over the reef. Sometimes there is a narrow easterly current for 

a mile from the reef, then a westerly current, and then the Gulf Stream. Both the United 
States steamers Susquehanna and Wabash were set westwardly by the current about eight or 
ten miles during the past .season. A considerable number of the Gulf traders know of the 
westerly current, and make more or less use of it in navigating westwardly. When running 
with the wind the water is smooth, and rough when against it. After northers the westerly 
current is to be expected. Sometimes in crossing to Havana no Gulf Stream indications are 
found, and sometimes a westerly current is found along the north shore of Ouba. Notwith
stafJ.ding Captain Geiger's long observation of these currents, he says -that· he is quite unable 
to reduce them to ruJe, or in any way to know beforehand how the current wi11 be found to set. 

He asserts that the Gulf Stream sets from the vicinity of Cape St. Antonio, »ortheasterly, 
thro11gh the Florida channel, and that the main stream does not make the drcuit of the Gulf 
of Mexico, as genera.Uy s11pposed. 
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Captain Richardson, pilot of the Coast Survey steamer Corwin, says in substance as follows: 
The westerly current appears irregularly, chiefly in the winter, but sometimes during the 
prevalence of the regular trades. It extends from ten to fifteen miles off from Sand key, some
times running as much as two miles per hour. It never prevails over the reef proper. It sets 
for two months or so some winters. It spreads further from the reef as it goes west; has known 
it as far north as Carysfort, just outside the reef, and at Oape Florida, even where the reef is 

narrow and deep, this current sometimes sets across it some two miles from the shore, but is 
not very frequently found there. As it runs west it seems to increase in breadth. Off Indian 
key he has known it extend seven miles from the edge of the reef, and at Bahia Honda it is 
sometimes ten miles, and at Sand key, from ten to fifteen miles. In the winter of 185{}-' 57 
there was very little of this current. In crossing from Key West to Havana, the Gulf Stream 
runs much stronger on the Cuban side. To some extent navigators know this westerly current 
and use it with great advantage when bound west. In one case, in 1852, he knew of two vessels 
bound east pass Tortugas, which separated about a hundred miles in twenty-four hours by one 
captain's knowing this current and the channels, while the other kept in the westerly current. 
The tide between the Quicksands and Tortugas sets flood N.NE., and ebb S.SW., differing 
from the charts. 

Captain Wilson, who has for several years been running on the vessel serving Fort Jefferson 
on Tortugas, as a mail boat, to and from Key West, says that for some three months prior to 
February 11, 1857, there was a strong and decided westerly current on the north margin of the 
Gulf along the reef between Key West and Tortugas. It had then for some two months been 
constantly to the west. Running out from Tortugas on an E. SE. or SE. course, and tacking to 
the N. or E. of N. when the point was reached, which in an ordinary Gulf Stream would bring 
him out somewhere from Sand Key light to six or seven miles west of it, which tack, if there 
were no currents, would bring him out abreast the Marquesas; he has six times in the last three 
months come out abreast the Quicksands, thus falling short of where he would have been had the 
water been still, by some eighteen to twenty miles, and some thirty miles west of Sand key, 
where he would have fetched during a full Gulf Stream current. It usually takes about twenty 
hours to run both branches of this tack. There is no appearance of any current on or within 
the reef either way, except the set of the tides. When the westerly current is running, he 
finds it better to beat up within the reef than to attempt to cross over into the Gulf Stream. 
Mr. Wilson thinks the current sometimes extends half way across to Cuba. He says this 
westerly current has prevailed more or less every minute for seven years that he has been 
running between Key West and Tortugas, but never so strong as this winter, nor for so long a 
time, probably not over a month in any previous case. He thinks the westerly current mainly 
disappears during the prevalence of the regular summer trades. 

I was informed by General Totten that Commodore Bainbridge told him that in a voyage 
made by him some fifty years since, when he supposed himself in the Gulf Stream west of Cape 
Florida, he found by known land-marks that he had drifted a considerable distance to the 
westward instead of to the eastward. 

I am indebted to Mr. Oharles Tift, of Key West, for the three following notes: 
"In December, 1856, (I think,) the barque .Joseph Hale, from Philadelphia for New Orle~ns, 

got ashnre ten miles southeast from Cape Florida light-house. She had passed round the 

'Isaacs 1 
a.nd made the Orange keys. Steering for the Double Headed Shot Keys light, while 
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looking out for the light, (the ship apparently going seven knots,) she struck,. and proved to 
be in the position above stated.'' 

''The ship Rockland, from New Orleans to Boston, was off the Pan of Matanzas at 4 o'clock, 
(say March 25, 1858) wind E. SE., ship going, per compass, E.NE., intending to sight Double 
Headed Shot Key light. At 12 o'clock saw what was supposed to be the light on Double 

'Headed Shot Key, and kept the ship off to pass it on the Gulf or western side. But the light 
proved to be the new one on Sombrero shoal, (just opposite,) of which the captain had no notice, 
and she struck a shoal inside the main reef. A glance at the chart will show how far these 
captains were mistaken in their estimate of both the force and direction of the currenti:;." 

''Some years since a fishing smack left Key West to go to Cape Florida. The wind was 
eastwardly, and after she had beaten to windward for some forty~eight hours, she stood in to 
make the land. She fetched twenty miles to the westward of the starting point, showing in 
this instance a strong westerly current in the centre of the Gulf." 

Mr. Tift adds, that lie "knows that the 'Gulf current' sometimes, though rarely, runs 
strong to the eastward for a mile or more inside of the reef, (at Key West,) but that the 
general set is westward for a short distance from the main reef. The idea, however, of a 
' strong westerly current' on this ' edge' must be taken with many grains of allowance. A 
ship-master leaving the strong Gulf current and approaching the margin finds the set so 
reduced in its rapidity as to conclude that he has found the stream actually going westward. 
As stated above, this is only true to a very limited extent; or, in other words, the belt of 
westwardly current is very narrow." 

I am indebted to Mr. Baldwin, collector at Key West, for a case in his own experience 
showing a westerly drift, and for some observations made specially valuable by his long and 
full acquaintance, not only with the matters in question, but with the navigators frequenting 
Key West. 

In June, a few years since, Mr. Baldwin made a passage in a fast sailing brig from Mexico to 
Havana. After leaving Campeachy Bank they made Tortugas islands, and took a departure 
about sunset, steering about SE. by E. .A.bout midnight it fell calm, and for. five days they 
experienced only calms and occasional light airs from the south. On the sixth day there was 
a light wind from the east. The master, an experienced uavigator and well acquainted with 
those waters, steered south, supposing he ~had drifted through the Gulf. On the morning of 
the seventh day he made land, which he supposed was somewhere near Matanzas, but which 
turned out to be near the Colorados, a reef off the west end of Cub~ . 

.A.gain, in a voyage from St. Mark's to Key West, Mr. Baldwip. '8-JS, that being ~et by 
strong southwest currents in the bay of Mexico, they fell to leeward and ma.de the Tortugas 
islands. Having an experienced pilot they ran through into the Gulf between the Tortuga.s 
and the Quicksands. After beating to wjndward for three days, they stood in and found 
themselves six miles to leeward ~f where they entered the Gulf. Satisfied that they had to 
contend with a strong westerly current, th~ master consented to beat _up inside the re~, a.Dd 
they reached Key West in thirty·six hours. . 

Mr. Baldwin says he has conversed with many intelligent s:W:p·m!Mrters,-with t.he ]{ey West 
pilots, and with the masters of fishing smacks, who are consta~tly ~rossing and recx:ossing the 
Gulf to and from Cuba, aad says that tb.ey assure hiin tha~ no dependence can ~e p11t on the 
Gulf Stream. Sometimes it runs very much stronger than at ·other times: in a nortbellBt 
direction ; that it very frequently runs in a ,l!!,Qij.thwest direction ; and that.at ~ther times there 
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is no current at all. Very frequently they experience an easterly current on the Cuba coast, 
and the reverse on the Florida coast ; at other times a strong current in the centre. The 
current cannot be mistaken, as the change is perceptible to the eye. 

Mr. Baldwin adds : ''A great deal depends on the force of the wind. 
has satisfied me that the wind influences the set of the Gulf Stream ; 

My own observation 
for instance, after a 

heavy northeast wind the stream sets to the northeast at a very rapid rate, and vice versa. 
Since my residence at Key West I have known several vessels to be brought in from the 
northwest, having got into the bay of Mexico wh\m supposing themselves east of Cape 
Florida." He was assured by the master of a vessel from Honduras, and another from 
Central America, both stranded, that they had come round Cape Antonio, and, after beating 
as they supposed in the Gulf, aided by the Gulf Stream, for a number of days, discovered 
land, and judging- it to be the Bahamas, shaped their course through the Gulf, and were 
stranded near the Cedar Keys. 

These scraps of testimony might be much extended if necessary, but I suppose they fully 
suffice to show that we are still very far from possessing the knowledge the case demands. 
They clearly prove that there is enough westerly current in the Gulf of Florida to be of vast 
importance to navigation if its movements can be defined, and to constitute a great danger if 
it is not known. Its variations are also well established, and should be known to navigators. 
I am also quite well persuaded, not only from actual testimony but from the fact that a coral 
bank extends above Cape Catoche, that at least a large part of the Gulf Stream turns to the 
northeast around the west end of Cuba, instead of making the circuit of the Gulf of Mexico. 
The effect of the earth's rotation and of its own inertia on the current coming north from the 
Caribbean sea, would be to give it an eastward bend. It is also quite incompatible with the 

widening of the westerly current towards Tortugas to suppose that the main Gulf Stream 
comes sweeping in from the mouth of the Mississippi at this point. 

Before attempting to theorize on the cause of this westerly current it is certainly very 
desirable that it should be more accurately defined. The effect of dragging by the Gulf 
Stream along its sides may perhaps be to produce a deficiency of water behind, to be replaced 
by a return current of this degree of force, but it would certainly not call for such a vast body 
of westerly curre.nt as is vouched for in some cases. Some of the wrecks which have lately 
occurred seem due to a strong current setting through the Santarem channel, and we may see 
in this a sugg'*>ti{)n of a eause for the westward currents when these exceed the mag11itude of 

a proper eddy. A Santarem current projected across the Gulf may be thrown down the reef; 
though I should not much expect such a result. 

It will be well here to call attention to the refutation of the theory that the Gulf Stream 
owes its progress to a declivity resulting from heaping up waters in the Gulf of Mexico which 
this parallel counter-c11rrent affords. There is no evidence of any such elevation of the Gulf 
of M:e::x:ico as this theory calls for. On the contrary, there is no such southeast current across 
from the bay of Mexico, Barnes' Sound, &c., as such an elevation would inevitably create. 
The whole notion of a. descending river in the sea, with its source in the Gulf of Mexico, 

1JE;ems to tne quite untenable, and conflicting with facts. 
The na.tural conclusion from what has preceded is, that there is abundant need of further 

exploration into the movements of this whole svstem of currents. Their incalculable commer

cial itnport.11,nce makes such an inquiry anythin~ but speculative, and should stimulate active 
and well-conditfonoo ·observations. We well know how imperfect the observations by the 
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drift~of ships must 'be; they are rather indications than measurements. In view of the present 
state of the case, I would ask attention to the promise of results offered by undertaking an 
extensive Pseries of current bottle observations on the line from Capo St. Antonio to Cape 
Catoche. By sy~tomatic proceedings several points might be well illustrated. Suppose a 
vessel to cross on this line, say twice monthly for a year, throwing over one or two hundred 
bottles each time containing slips duly numbered so as to indicate each starting point 
accurately ; these points being regularly distributed on the line run, and checke'd by the 
verification of the route sailed. As these bottles proceed on their course they will become 

faithful witnesses of the currents, and by their spreading they will show conclusively what the 
real course of the Gulf Stream is, and whether it is forked-one branch sweeping around the 
Gulf coast, and the other pushing on northeasterly. With a view to their being readily 
picked up at sea, I would propose that flasks of white glass blown with broad bases should be 
used. These could be seen at a distance ; and in a region so crowded with sails as the Gulf of 
Florida very many would be picked up while still afloat, thus giving a true measure of mean 

velocity. A small sailing vessel, such as one of the Key West pilot-boats, or the revenue 
cutter at that station, might, by having a good observer put on board, make such a course of 
observations with slight expense in proportion to the results. It is hardly needful that I 
should here further state the bearings of such a plan, but I think all will concede to it the 
promise of elucidating some important questions of the Gulf currents. It would surely be 
much better could deep-sea observations also be made, and to some extent probably they 
might be connected with a current-bottle campaign. The superficial study ought certainly not 
to be long deferred ; after this we can take a next step more wisely. 

APPENDIX No. 33. 
Extracts from the report of Assistant A. M. Harrisan, relative to the topographical, features of the 

shores of Ossabaw sound, Goorgia. 

UNITED STATES SCHOONER "PEIRCE," 

Vernmi River, Ga., Marek 15, 1858. 

Sm: * * * * * * * 
Ossahaw i8land.-The northern extremity of this island was surveyed, extending from the 

ocean to the "inland passage" and from Ossabaw sound, southward two miles, embracing an 

area of 10~ square miles. The ocean shore is sandy, composed of a range of small hillocks, 

backed by an oak and pine forest. Westward of this Bradley's river extends in from the sound 
in a southerly direction, winding irregularly, and with its branches draining a large area of 
marsh, dotted here and there with little lagoons and ponds. This marsh is bounded on tho 
west by the fast land, which extends as far as Crab creek, and the intet"Vening space to the 
'' inland passage '' is occupied by creeks and sloughs and many hammocks, rising from islands 
in the marsh. :Much of the fast land is under cultivation, cotton being the principal growth. 

* * * * * * * 
Raccoon key, a marsh island, is situated in the western centre of Ossabaw sound, and its 

eastern side is exposed to the effect of easterly winds, being directly oppo8ite the entrance of 
the sound. A. considerable creek, with its branches, waters and drains the marsh with the 
flow and ebb of the tide. There are several hammocks of pines and other trees on the key. 
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An extensive shoal puts off from the eastern side, and upon its outer edge an old wreck is 
stranded, which last year was located outside, to the southeast of Great W assaw island, having 
drifted since that time 3k miles in a westerly direction. 

Little Wassaw island, situated between Ossabaw sound on the south and east, Odingsell' s 
creek on the north, and Adam's creek ( '' inland passage'') on the west, is divided nearly in 
half by Curtis creek, which runs in from the northern side of the island, is very crooked and 
has numerous branches in all directions, separating the hammocks on the west from Pine island 
and other hammocks on the east. The eastern shore is sandy, and also a portion of the southern. 
The hammocks are principally of pine, with some water oaks and palmettos. There is a small 
negro settlement on the island, but little or no cultivation. 

Great Wassaw island.-The southern end of t4is island, included in the survey and the outer 
shore, consists mainly of sand, the extreme point being occupied by irregular knolls and a. 
range of hills bordering the ocean, extending up the coast. Back of these is a forest of pines 
and other trees, reaching westward to Wassaw creek, which separates the woods from the 
marsh opposite. There are a few scattered hammock islands on this marsh. * * * 

Burnsi&J s isl.am.d, located between the river of that name and Back river, is in a measure 
cultivated. The same growth characterizes it as most of the hammocks. Sugar cane was 
raised here last year. Like most of the plantations in this region, it has once been under a 
better state of cultivation than at present, and there are the remains of ditches and other 
evidences of a system of drainage. 

Green island, on the north bank of Vernon river, opposite the mouth of the Little Ogeechee, 
presents the same features. It is separated from Skiddaway island by marsh and creeks. 

Skiildaway island.-The southern end of this island; which is included in the survey, is for 
the most part under cultivation, and is bordered by pines, palmettos, and other trees. It is a 
large island, extending as far as Wilmington river, and has many plantations upon it and large 
tracts of timbered land. It forms the western boundary of the Romerly Marshes. There is an 
inland passage connecting, by way of Skiddaway Narrows, Vernon and Wilmington rivers, on 
the west side of this island, available only, however, at high tides. * * * * 

Changes in the configuration of the shore-line are constantly occurring on this coast. The 
outer shore of Ossabaw island has been washed away to the extent of twenty-five feet within 
a period of twenty years. Large trees have been undermined and swept away as the sea 
encroached upon the shore, and upon Ossabaw beach live oaks may now be seen lying prostrate 
with their branches in the sea. 

A station of the triangulation party, "North Ossabaw I," (old,) erected and determined last 
year, is now gone, and the position where it stood, at the northern extremity of Ossabaw 
beach, is thirty-five metres from the present high-water mark. Southeasterly winds are those 
which tend most to this wearing away. The eastern shore of Raccoon key bears evidences of 
having been encroached upon by the sea. A palmetto is growing below the high-water mark, 
and stumps of decayed trees are seen still further seaward. The same is the case on the 
eastern shores of Great and Little W a.ssaw islands, and Egg island has lost considerably. 

On the northern shore of Osso.haw island, opposite the plantation, some years ago there was 
a. sand beach, now a narrow strip of marsh, varying from twenty to eighty metres, e:x:tendl! out-
side {lf it, sepal"a.tin<:r it from the water. This is made land. · 

Th · --e 
e nvers also change somewhat, particularly where there are sandy bluffs exposed to the 

current. Vernon river has widened considerably opposite Beaulieu, which is located upon a bluff. 
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The changes in depth at Ossabaw sound have not been very great. There is a difference of 
only two feet on the bar between that given by the English survey in 1786 and that of Captain 
Mackay in 1846, having gained that much in depth. * * * * 

Respectfully submitted by your obedient servant, 

A. M. HARRISON, .8.Bsistant. 
Professor A. D. BA.CHE, 

Superintendent U. S. 0008t Sur'IJe'!f, Washington, D. 0. 

APPENDIX No. 34. 
Extracts from the report ef SUb-~esistant John Meehan, relative to the character ef the eaatern coast 

qf t~ Fk>rida pe:ninstila below St. John's river. 

W .ASHINGTON, D. C., June 1, 1858. 

SIR: * * * ['he old military road from Mayport Mills to St. Augustine runs thr011gh the 
tract surveyed this season. Its general trend is nearly parallel to the coast, and its state of 
repair tolerably well suited to the light traffic of the locality. 

Pablo creek rises in the interior of the peninsula, and after an extremely tortuous course of 
forty or fifty miles through a low, piney, uninhabited country, and finally (for thirteen miles) 

an open, marshy district, debouches into the St. John's river about three miles above its 
entrance. The creek is navigable for pilot boats twelve miles above its mouth, and affords 
transit for the pine lumber of the adjacent country by rafting to Mayport saw mills. * * * 
The ocean shore line is slightly curved towards the interior, and has a smooth, sandy foreshore 
of about eighty metres at extremely low water. It is ski!ted by a range of sand hillrdifteen or 

sixteen feet high, having a width of from forty to a hundred metres. These are overgrown 
with scrub oak, stunted palmetto, and strong, wiry grass, which gives them a high degree of 

compactness and permanence, and, unlike the beach sand hills of the Carolinas, they are not 

very liable to be pierced by the ocean in heavy storms. 
This portion of Florida is of diluvial formation, and generally a dead level, except where the 

hummock lands form slight undulations. 

Shell deposits occasionally occur, but I have observed no indiC81tions of mineral. 
A.bout three-fourths of the land between the St. John's river and Diego plains is sandy piM 

barren, of small value for farming purposes, but the hummock lands having for ages been 
densely wooded with pine, live oak, and palmetto, have acquired a oonsiderab~e vegetable 

deposit, and their soil, composed of clay mixed with sand, makes good arable land when 

properly cleared and cultivated. The mild humidity of the atmosphere, owing to the almost 

insular pc.sition of the district, causes the valuable sea island ootton to grow luxnrlently. 
Five or six miles south of the St. John's :river, and as far inland ati the St. Augustine road, 

the country ceases to be thickly wooded, and assumes the appearance of prairie, covered by 
diminutive scrub oak, and dotted with clumps of pine, palmetto, live oak, and patches of 
marsh, swamps, and ponds. * * * *. * · * , * * 

Respectfully, your obedient sel"Tilnt, 
JOHN· ltECll.A.N· 

Professor A.. D. BACHE, 

SuperinrendeTd; United States Ooast SuMJey. 
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APPENDIX No. 35. 
Report to the Commissione,r of the General, Land Office, showing the pi·ogress nwde. during the 

surveying year in the survey and marking in quarter sections ef tlte Florida keys. 

Co.asT SURVEY OFFICE, September 28, 1858. 
Sm: I have the honor to report that the survey of the Florida keys has been continued by 

two topographical parties working during the season between Key Largo and Vacas keys. 
Five plane-table sheets, containing the last results, are now on file in thi;.; office. 
The keys embraced in the operations of the present surveying year are generally small, and 

several of them were found too unstable to admit of the insertion of posts to mark the sub
divisions into quarter sections. 

With this report I transmit certified sheets showing the topographical features of a part of 
Long island, Plantation key, Upper and Lower Matecumbe, and Shell keys, the Bowlegs, Long 
key, the Conch keys, Duck key, the Channel keys, Crawl keys, Grassy key, and a part of Fat 
Deer key. The sheets are in triplicate, and notes are appended to each in conformity with 
the regulations of the General Land Office. 

The annexed extracts from the reports of Sub-Assistant C. T. Iardella and Mr. F. W. Dorr, 
by whom the work was executed, show the sizes and general character of the keys, and contain, 
also, statements of the number of posts employed in the subdivisions. 

During the season a triangulation party, working under the direction of Lieut. A. H. Seward, 
U. S. A., Assistant in the Coast Survey, completed a connection of tbe reef triangulation with 
the Capo Sable base, by a series of triangles extending northward and eastward from Lignum 
Vitro key. 

The topographical work on the keys is now well advanced towards completion. 

Very respectfully, yours, 

Hon. THOM.ls A. HENDRICKS, 
A. D. BACHE, Superintendent. 

Oommissioner qf the General, Land Ojfia, Washington, D. C. 

Extract8 from the report ef Sub-.AssisW.ni 0. T. lardella, on the survey qf keys south qf Key Largo. 

w .ASHINGTON, D. c., April 28, 1858. 
Sm: In conformity with yollt' instructions, I proceeded to Florida and joined my party in the 

schooner Agassiz, in the latter part of November, for topographical work on the keys and 
pa.tches lying between Key Largo north and V acas keys. 

Having found on examination at the office that only the outer shores of Upper and Lower 
~atecumbe had been traced by the party assigned in a previous season, and that some small 
intervening keys had been omitted, I started with the plane-table in that quarter of the reef, 
and have completed the work along the main line of keys from Windly's island, inclusive, 
(known also 8.S Plantation key,) and extending southward and westward to embrace the greater 
~art of Long key. The intervening patches designated as Vermont key, Shell key, another 
in that vicinity without name, Upper and Lower Matecurobe, and three small keys called 
Bowlegs, together with those first named, are shown on two sheets. One of these joins with 
Mr. Dorr

1
e work of the season a.t Key La.rgo, and the other with his second sheet at Long key. 

29 e 
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The characteristics of the keys in this locality are well marked by beaches of white sand 
on the outside, backed by unbroken mud :flats, which constitute the middle and inner side of 
each. The surface is of no value whatever considered as land. 

I append general descriptions of the size and character of the principal keys surveyed by 

my party during the present year. 
Windly' s key is a mile and a quarter in length by a quarter of a mile in breadth, and is 

entirely covered with water at ordinary high tides. 
Upper }}Iaucurribe is a long narrow key, thickly wooded with black and red mangrove. Its 

shore on the seaward side is sandy and bordered with trees. The opposite side is hidden by 

mangrove bushes, which grow far into the water. This key is four miles long by a quarter of a 

mile in breadth. The surface was not marked by posts, the mud on the northern shore being 
so deep and in most places so soft that stakes pushed to the depth of ten feet would not find 
hard bottom. The mud resembles white marl. 

Lower Maiecum"be is also about four miles long, and quite narrow. like the key fast described. 
In every other respect it resembles Upper Matecumbe, except that the surface is somewhat 
more stable. This key was marked in quarter sections by eleven wooden posts, their sides 
bearing the letters M, MP, and P, corresponding with the direction of meridians and parallels. 

Long key is of peculiar shape, and has a lagoon running its whole length. The outer shore 
is sandy, but the inner side is an extensive mud flat. Its length is three miles and breadth a 
mile and a quarter. The land sections on Long key were marked by nine posts, designated 
like those on Lower Matecumbe. 

Several keys lying northward and westward from the line of keys just surveyed yet remain 
to be represented on the two sheets. 

My work in this vicinity was closed on the 1st of February, the party being then transferred 

to Section VII. * * * * * * * * * * 
Very respectfully, yours, &c., 

.A.. D. BACHE, LL.D., 
Supt. U.S. Coast Survey, Washington, D. a. 

C. T. !ARDELL.A., 
Suli·.A.8si.st,a,nt Coast Survey . 

Extracts from the rl'.port ef Mr. F. W. Dorr, an tlt.e survey ef keys 'between Key Largo and Key 
Vacas. 

BOSTON, April 23, 1858. 

Srn: In accordance with your instructions, dated September 30, 1857, immediately after the 
close of operations in Section II, I proceeded to Key West, where I took charge of the schooner 
Dana on the 22d November. Active operations were commenced a few days later among the 
V acas keys, joining my work of last season in this section. 

The first sheet executed takes in the lower pa.rt of Fat Deer key, which is two and a quarter 
miles in length. This key is divided lengthwise by e. la.goon some three-quarters of a mile 
wide. Its southern half is a low, narrow strip of land, mostly wooded. Between this and 
Grassy key, the next of any importance, are some half a dozen small islands, generally known 
as the Crawl keys. They are mostly covered with mangrove, and are low and muddy, with 
beaches of sand on the sides that look towards the reef. Grassy key is two and three-quarter 
miles long, and from one-quarter to three-quarters of a mile in bread.th. The land is, in many 
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places, high, and supports a growth of button-wood and palmetto, with less than the usual pro
portion of mangrove. Parts of it are cut up by lagoons, but there are also tracts of prairie, on 
which the land is much better than is ordinarily found in this section. In this immediate 
vicinity lie the Tom's Harbor keys, two in number. The largest is but half a mile in length 

and very narrow. 
The plane-table sheet of this quarter is marked by fifty-two iron and wooden section-posts, 

labelled U. S. 0. S. on one side, and M, P, or MP, respectively, on the other. 
To the northeast of the keys last mentioned, and forming the western limit of a second sheet, 

are Duck key and Channel key, both of them small and wooded with little else than mangrove. 
Duck key, the largest, has a small prairie on the southwestern extremity, on which yet remain 

the ruins of an old habitation. Looking from this in tho direction of Long key, an interval of 
more than four miles will be seen, interrupted only by the three Conch keys, which lie about 
one and a half mile northeast of Duck key. They are quite small, the largest being less than 
one-quarter of a mile in length. 

Between these and Long key a channel leads across the reef into the bay. It can be used by 
vessels drawing not more than seven feet. The second sheet also embraces the western half 
of Long key, where I joined with the work of Sub-Assistant Iardella. Its northern shore is 
irregular and composed of jagged coral rock; the southern or outside shore is a continuous sand 
beach. This key is wooded throughout, chiefly buttonwood, with a few palmettos, and but a 
small amount of mangrove. 

The surface of keys represented on this sheet is marked with twenty section-stakes, labelled 
as before mentioned. 

A third sheet, separated from the others by work of Sub-Assistant C. T. Iardella, com· 
mences at the southwestern extremity of Long island, some eight or nine miles to the eastward 
of Indian key. The outside shore-line had been run during the previous season by Sub-Assistant 
Wainwright. .As no triangulation had been done on the inside, two points on the sheet of Sub
.Assistant Iardella were chosen, and from these as a base I extended a plane-table triangulation 
along shore, and among the keys to the northward. In this way the inside shore of Long 
island was traced as far as Tavernier?creek, which separates it from Key Largo. Also the shores 
of several small keys, and outlines of shoals to the north and northwest. Here the shoals form 
a bulkhead, beyond which it is impossible to carry more than three and a half feet of water, 
and that only through a very narrow, crooked channel, and at high tide. 

* * * * * * * * * 
Yours, very respectfully, 

Prof. A.. D. BACRE, 
F. W. DORR. 

Supt. U.S. Ooa& Survey, Washington, D. O. 

APPENDIX No. 36. 
Extracts from Ute 1'Cp07't of 8ub-.d.ssista:nt F. W. Dorr, descriptfoe ef OaloosaJw.tchee river, Pine 

a1ld &riibe1, i.Tiatad8, an<l San OarioB bay, on tM BQUthwestern coast of the Fwrida peninsula. 

BOSTON, April 23, 1858. 
• • * The Caloosahatchee river preserves an average width of 

above ·1 a nu e for some twenty ()r twenty-five miles back from its mouth, where it suddenly 

Sm: * 
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narrows to a width of only fifty yards. It is quite shallow and the mouth is filled with oyster 

reefs, so that it can never be of much importance for purposes of navigation. 
The southern part of Pine island is much cut up by lagoons for some distance back from the 

shore, but in the interior there is a large prairie, and north of it an extensive pine barren. 
The pines are mostly large, averaging from sixty to eighty feet in height. The shore is fringed 

with mangrove. This belt, however, rarely attains a breadth of more than two hundred 
metres. 

In the bay included between the mouth of the Caloosahatchee rt.,..er and Pine island there 
are some half a dozen keys, small, wooded with mangrove, and of but little importance. This 
space is also full of small oyster beds, most of which are dry at low water. Many of them 

are entirely covered only at spring tides. One of the keys, within about two-thirds of a mile 
of Punta Rasa, has been used for several seasons by a party of fishermen, and operations are 
carried on during the winter on quite an extensive scale. 

The southeast half of Sanibel island was included in my topographical survey. Its outside 
shore is a sand beach, and that character of surface extends also to the inside as far as 

Middle Point, a distance of about three miles and a half. Beyond that a number of lagoons run 

back some distance into the interior of the island, the mangroves as usual growing to the edge 
of the water and forming the shore-line. The middle of the island is not wooded. The land 
lies six or eight feet above the level of the sea, in ridges which run lengthwise of the island, 

and is entirely open, with the exception of scattered clumps of palmettos. The surface is 

composed of a mass of small shells. I found no traces of the coral rock, although we frequently 

dug deep enough for water. It was in all cases too brackish to be agreeable to the taste. 
There are two or three peculiar creeks or ditches on the prairie. The longest measureB 

upwards of three miles. These have no outlet, and are not more than from forty to sixty feet 
in width. The water in them is but two or three feet in depth, and neither ebbs nor flows. 

It is brackish. 

San Carlos bay forms an excellent harbor for vessels .wing no more than nine feet of water. 
This draught can be carried as far up as Punta Rasa. 

Yours, very respectfully, 
F. W. DORR. 

Prof. A. D. BACHE, 

Superintendent U. 8. 0oa8t Survey. 

APPENDIX No. 37. 
Investigation of tke laws of motion governi'Tlfl the detJcent of the weight and line in deep-sea sounilings; 

b-y Pref. W. P. TroWbridge, Assistant in the Coast Survey. 

COAST SUBVEY OFFICE, 
Washington, D. O., May 31, 1858. 

DEAR .. SIR: On rece1vmg directions from you to ex.amine the deep-sea soundings of Lieut. 

Comg. Joseph Dayman, R. N., along the line previously explored by Lieut. Oomg • .Berryman, 

I took advantage of your suggestions and made an investigation of the laws of motion of 

the sounding weight and line used in deep·sea soundings. This seemed to offor the best mode 

of arriving at correct conclusions with regard to the probablti errors of the results generally 
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obtained by the methods employed, by which means only the values of the results can be 

determined and comparisons -0f different results made. 
Having had opportunities of consulting with you from time to time, I have been enabled to 

follow out your suggestions more satisfactorily than I could otherwise have done. 

The substance of the report which I have the honor to submit herewith was given by your 

kind permission at the late meeting of the American Association, and I have prepared it in a 
form to be printed with the proceedings of the Association, if you should think it advisable. 

The conclusions to which the investigations lead seem to be briefly as follows: 

1. The sounding weight reaches its maximum velocity within the first three seconds of time 

after the weight bas reached the surface; this maximum varies with the form and specific 

gravity of the weight, being 16 feet per second for a 32-pound shot and 27 foet for a 96-pound 

weight, such as was used by Lieut. Comg. Dayman. 
2. When the line begins to offer resistance to the motion the velocity is rapidly diminished, 

becoming at the depth of 2, 000 fathoms only two or three feet per second. and at 3, 000 fathoms 

still less. 

3. This diminution of velocity is due entirely to the resistance offered by the line, the 

resistance offered by the ~inker being at the depth of 2, 000 fathoms only a fraction of a pound, 

while that of the line amounts to nearly the whole weight of the sinker, the excess of the 

weight of the sinker being sufficient to impart a very small velocity to the line. 

4. The resistance upon the line varies, first, as the square of the velocity; second, as the 
diameter of the line; third, as the length of line immersed. 

5. The variations of gravity do not sensibly affect the rate of sinking. 

6. The variations of density do not increase the resistance at great depths, but it appears 

that bodies which are compressible will fall more rapidly at great depths than near the surface. 

7. The smallest line that can be used with safety will give rise to sufficient resistance to sup
port nearly the whole weight of the flia,viest sinker at considerable depths. 

8. The probable error of results when the length of line paid out is taken as the depth are 

so great that this method is the most unreliable for determining the depth. 

9. The method of ascertaining the depth by ''Massey's Indicator'' is the best that has 

been devised, provided the indicator be always used with the same line and weight. This 
method, however, has been also very unsatisfactory, giving large errors on account of the faulty 

construction of the machines used. 

10. The results of Lieut. Comg. Dayman were obtained from the former method, those of 

Lieut. Comg. Berryman by the i~dicator; and, therefore, Berryman' s results are undoubtedly 

nearer the truth than Dayman' s, but from neither can the existence of a ''plateau'' between 

New Foundland and Ireland be made out. 

There is yet, it seems to me, nothing to show that the bottom of the sea presents features 

any different from the face of the country across any portion of our territory, except, perhaJ?S, 

the highest- mountain ranges. The highlands of the Hudson, for instance, would be unnoticed 
on this '' plateau." 

l 1. To obtain correct results, some improved method of registering the depth seems to be 

necessary, and I would respectfully suggest a modification of :Mr. Saxton's Current Indicator 
t . . 0 suit the CJ.rcumstances of the case. 
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I would alB!O beg leave to suggest the coiling of the line within a cylinder which is to be 

attached to the weight, so that the line will uncoil from the moving body. By this means the 
resistance due to the motion of the line in the water will be avoided. If this be practicable 

much greater depths may be reached, and the weight will descend through all depths with a 

rapid and uniform velocity. 
The mode of registering the depth may be the same as heretofore used, with less liability to 

error, on account of the short time required for the apparatus to sink to the bottom. ' 
When the time required for the weight and line to sink to the depth of 3, 000 fathoms is 

now one hour and a. half, by the method proposed, the apparatus might be made to sink to the 

same depth in fifteen or twenty minutes, and to smaller depths in proportionally less time. 

Yours, very respectfully, 

W. P. TROWBRIDGE, 
Asst. U. S. Coast Survey. 

Prof. A. D. BA.CHE, 

Superintendent U. S. C001Jt Survey. 

DEEP-SEA SOUNDINGS. 

The explorations of the Gulf Stream by officers of our navy, in connection with the survey of 
the coast, first gave rise to systematic efforts to determine sections of the bottom of the sea 
along continuous lines of great depth; afterwards the extensive system of deep-sea soundings 
executed under the direction of the Navy Department, through the exertions of Lieut. Maury, 
furnished most useful experience and results, and more recently the soundings along the line of 
the proposed Atlantic telegraph, first by Lieut. Comg. Berryman, United States navy, and 
again by Lieut. Comg. Joseph Dayman, R. N., have shown that to reach the bottom of the sea 
is not beyond the power of human effort. • 

Notwithstanding so much has been done to overcome the practical difficulties which formerly 
embarrassed and discouraged any attempts to sound at great depths, it is undeniable that much 
uncertainty exists in the determinations that have been made even when the depth is not 

greater than 2, 000 fathoms ; while below 2, 000 or 2, 500 fathoms, the errors and uncertainties 
amount to failures; and a limit has been reached beyond which it seems difficult to pass. 

When the subject is viewed as a mechanical problem it seems hardly possible, however, that 
insurmountable obstacles can exist to its praetical solution. The facility with which an ob· 
i:.erver can place himself over any point, the distance of which below the plane on which he 
rests it is his object to determine, and from which he is separated by a medium freely and 
almost equally penetrable at all depths, the laws of which are well known, would seem to offer 
greater hopes of our being able ultimately, to determine the depressions of the bottom of the 
ocean by a greater number of observations, and with greater accuracy, than the elevations of 
continents. 

The solution of the question requires that the difficulties which have btlen found to exist in 
the present methods of souuding, should be clearly determined and overcome, and when these 
methods fail, that they should be improved, if possible, or new ones substituted. 

It will be seen, on the least reflection, that the difficulties are of a moohauic.el nature i not 
simply practical, for all that skill and experience can acoompJish has been effected in over· 
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coming the practical difficulties which have been met in applying the ordinary methods; but 

the methods which are most naturally adopted for small depths fail, when the depth is very 
great, on account of their inapplicability in the latter case. 

It is important to separate those difficulties which may be overcome by skill and experience 
from those which, under the most favorable circumstances and conditions, are still as great as 
ever, and depend only upon the mechanical forces developed; and, of course, some proof will be 
required to show that the obstacles presented by the latter causes are in the present mode of 
sounding, almost, if not quite, insurmountable. 

If we suppose the water of the ocean to be in a state of rest, a sounding weight and line will 
descend according to the laws which govern the falling of heavy bodies in a resisting medium; 
the combined weight of the sinker and line in the water being the accelerating force, and the 
resistance offered by the water to the motion of the weight and line the retarding force ; and 
upon the relative magnitudes of these forces, the circumstances of descent will depend. 

The weight of the sinker and line in the water may be easily determined from their specific 
gravities ; and for the purpose of determining the nature of the resistance upon these bodies, 
moving in the water, we have numerous experiments. 

The experiments of Dubuat, given in the '' Principes d' Hydraulique, '' furnish data for deter
mining the resistances to the motion of bodies whose forms and dimensions correspond to the 
sinkers generally used in sounding; and the numerous experiments in deep sea-l'lonnding, to 
which reforence has been made, especially those of Lieuts. Lee and Berryman, U. S. N., 
afford the means of determining the resistance of the water upon the line. 

In these latter experiments the rate of descent was accurately observed, and the results of 
numerous trials, with different weights attached to the same line, and with different lines, fur
nish the means of ascertaining the velocity of descent in each case at every point of the path 
described by the falling body, with sufficient accuracy to determine all the circumstances of 
motion . 

. The problem then becomes one oft. most simple in mechanicl'l, viz: having given the space, 
tlille, and velocity corresponding to tiie fall of a given weight in water, to find the law of resist
ance to the motion. 

In some respects the problem is a new one. Although the resistances to the motion of any 
body in water, under ordinary circumstances, are known to be proportional to the squares of 
the velocities, yet the experiments from which this rule was deduced were made upon bodies 
of certain regular forms, the lengths of which, compared with the diameter of their cross sec
tion, was not very great; and it will be at least interesting to know whether this law is true 
wit~ reference to a line of great length and small diameter, and eElpecially \vhen this line is 
sub~ected to the great pressure which is exerted upon it in the great depths of the ocean. The 
resistance in thit< case is entirely due to the velocity which is imparted to a certain quantity of 
wa~er along the line by its motion, and not to friction in the ordinary sense of the term. If the 
resistance from friction be at all considered, it must increase greatly with the depth, since the 
pressure is increased by fifteen pounds on every square inch for every thirty-four feet in depth. 

It ~ill be seen by the subsequent discussion that the pressure has no influence in increasing the 
resistance. 

~gain, the density of the water at great depths, as affected by the compressibility of that 
fluid, must be considered, and also the variations of the force of gravity, which v.>ill, of course, 
depend upon the depth. These circumstances make the solution of the problem of interest 
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when considered in relation to the experiments which have been made upon the motion of 
bodies in water, under ordinary circumstances, at the surface of the earth; and the discussion 
of the subject should enable us to determine the best means of overcoming the difficulties which 
now exisit in sounding to great depths. 

The experiments of Lieuts. Lee and Berryman were made with one and two 32-pound shot, 
(iron,) the line used being about seven-hundredths of an inch in diameter, and capable of bear
ing a strain of sixty pounds, the weight of one hundred fathoms in air being about one pound. 

The mode of observing was as follows: Several thousand fathoms of the line were coiled upon 
a reel of light construction, marks being first placed along tho line at intervals of one hundred 
fathoms; the end of the line was then attached to the weight, one or two 32-pound shot, as the 
case might be, and the shot dropped into the sea. The rate of descent was observed by noting 
the time of running out of each one hundred fathoms by a chronometer. The experiments were 
made from a boat which was kept accurately over the descending line by the oars. In this 
manner the effects of the drifting of the boat in giving apparently a more rapid descent aud a 
greater depth, was avoided; and although it is probable that in many instances the drift of the 
boat was considerable, yet the mean results of the experiments of Lieuts. Lee and Berry· 
man, from observations extending through several years, differ only by a small constant quantity, 
which is inappreciable in the determination of velocities to the depth of one thousand fathoms, 
and below this the difference is still slight. I have therefore made use of the experiments of 
Lieut. Lee, which, in some respects, are preferable (and which are sufficiently numerous to 
give good results) rather than a mean of the results of Lee and Berryman. 

The intervals of descent for one and two 32-pound shot are given in the table (I); the first 
column shows the depth in fatlwms, the second the intervals of descent in time for each suc
cessive one hundred fathoms. 

The velocities are determined from these intervals by supposing the motion uniform during 
the running out of each one hundred fathoms, and dividing the space in feet by the time in 
seconds, which will give very nearly the velocity in f¥t at 50, 150, 250, &c., fathoms. The 
velocities at these points are given in the third columns 'linder their respective heads. 

It will be observed that the velocities of descent diminish in the case of one 32-pound shot, 
from 8. 83 feet per second at fifty fathoms to 2.84 foet at one thousand, and 2.09 feet at two 
thousand fathoms, and so on. And in the case of two 32-pound shot, from 12. 50 feet per second 
at fifty fathoms to 3.48 feet at one thousand, and 2. 99 feet at two thousand. 

The curves representing these circumstances of motion are given in diagrams marked (.A.,) 

the vertical distances representing the spaces in fathoms, and the horizontal distances for curves 

(1) and (2,) representing intervals of time, and for curves (3) and (4) velocities in feet. Curves 

(1) and (2,) therefore, show the relation of the spaces and times, and curves (3) and (4,) the rela· 

tion of spaces and velocities. The curves in full linef:I are for one 32-pound shot, and those in 
broken lines for two 32-pound shot, the sounding line being the same in both cases. .A.s these 

bodies have no initial velocity, but start from rest at the surface, it is evident that the 

curves of velocity must pass through the origin, (0,) and as their velocities are already dim.in· 
ishing rapidly at fifty fathoms, it is interesting to determine the point of maximum velocity. 
For this purpose we must refer to· the mathematical formulre for the motion, which are well 

known. In case of a heavy body fa11ing in water, the velocity expressed in terms of time, 

weight, density of medium, and form of body, is given by the following expression: 
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v _ I 2 g W (N -1) 
-VS.D(m+q) N+l 

In which (g) represents the force of gravity, (W,) the weight of the body in water, (S,) the area 

of the greatest cross section of the body, (D,) the density of the water, and (m + q) a constant 

determined by experiment; and the Hyperbolic Log. of N = ~" 2g W. S. D. (m + q). In 

this latter expression (P) represents the weight of the body in air, including also, the weight 
of the fluid drawn along by the body, and (t) the time in seconds. 

The velocity will increase as (t) increases, and will become constant when the factor NN - 1 

+1 
becomes unity, and it is evident that when (t) becomes so great that N may be taken for N - I 

and N + 1, without sensible error, the velocity will have become nearly constant and will be 

represented by V = .JS 
2 

g W 
.D (m+q). 

In the case under consideration g= 32.189 (feet), W= 27.38 (pounds), the weight of a 

32-pound iron shot in sea water, S = 0. 21 (square feet), D represents the weight of one cubic 

foot of sea water= 64:.177 (pounds) and (m + q) as determined by Dubuat in the experiments 

given in the '' Principes d'Hydraulique '' for a sphere moving in water= 0. 5. These con
stants, substituted in the formula, give for one 32-pound shot falling freely in sea water: 

V = 16.21 (feet per second) for the maximum velocity. 

To :find the space passed over before this velocity is reached, we have this expression: 

2P N+l 
Z= S. D (m + q). Log. 2\/ N 

Or when N + 1 may be t.aken for N, this expression may be placed under the form-

2 p ( 1 t 
Z= S. D (m + q) 2 p V2yW. S.D (m+q) -L. 2) 

The time which must elapse before N becomes so great that N + 1 may be taken for it, may 
be determined from the expression: 

L. N. = - "2 g W. S. D (m + q) 
p 

substituting in this expression the values of the known quantities for a thirty-two pound shot 
we have-

For 1 ... 

For 2""" 

L. N. = t (3.13) 

L. N. = 3.13 a.nd N > 10 

L. N. = 6.26 and N = 1000 nearly. 

For 3- L. N. = 9.39andN=10000 nearly. 
Thus at the end of the third second N becomes so great that N + 1 may be taken for N 

~ithout sensible error in determining the velocity and space, and the formula for the space 
gives-

For the first and second aeconds-

1- Z = 9.11 feet. 
2- Z = 25 feet nearly, and 16.21 feet for each second afterwards. 

The v?locity of the shot reaches its maximum therefore before the resistance of the line has 

any grea.t effect in retarding its motio:e.; that is, during the first two or three seconds. Two 
30. 
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32-pound shot placed side by side will, of course, fall in the same time, and will attain the same 
maximum velocity, and the value 16.21 (feet) will be also the maximum for two 32-pound shot; 
when the resistance of the water upon the line is developed, however, the greater weight will 
have the greater power of overcoming this resistance, and its velocity will be retarded less 

than in the case of one 32-pound shot, and the curves representing the velocities will commenc8 

to di verge at the maximum point. 

It will be seen from the curves that the velocities diminish very rapidly for the first: three or 
four hundred fathoms, then more slowly, and in case the specific gravity of the line is nearly 
the same as that of water, the vertical OC. will become tangent to the curve of velocity at an 

infinite distance, and will become sensibly tangent at the depth of a few thousand fathoms, or, 
in other words, the velocity of the sounding weight will be almost entirely destroyed. If the 
line is much heavier than water and incompressible, as in the case of a wire, the velocity will 

reach a minimum at a certain depth, generally less than 2, 000 fathoms, and will afterwards 
increase. Both of these cases have important bearings, as will be seen hereafter. 

The velocities, as determined from experiment, show but little diminution below 2, 000 

fathoms; but the number of cases below that depth was much less than at smaller depths, and 
moreover the difficulty of determining the intervals correctly, below this depth, is very great; 

the action of currents on the line, the drift of the boat, &c., when three miles of line are out, 
would affect the determinations greatly, and it seems to be preferable to determine these lower 

velocities by induction; instead of finding a velocity of two feet at 3, 000 fathoms, the actual 
velocity, as determined by the curve, will not be greater than one foot and a half. 

The curves of velocities seem to approach nearer to the hyperbola than any other form. 

The resistances which cause this diminution of velocity in the descent are due entirely to the 
constant increase in the length of line, since, as we have seen, the resistance which would be 

l'lnp to the shot falling alone corresponds to a constant velocity of 16.41, (feet;) and as the 
velocity is diminished the resistance to the shot is diminished. To separate the resistance 

upon the line from that due to the shot, and to find the amount of these forceB' in pounds we 

have for the resistance upon the shot at any point, 

R = S. D (m + q) h, 
h being the height due to the velocity, and if at any point of the path described the motion be 
supposed uniform for one second, we shall ha~e, calling (W) the weight of the shot, and line in 

water (R1,) the resistance upon the line and (R) the resistance upon the shot or sinker, 

W - (R + R1) = 0, 
that is, the resistance is equal to the weight. 

This is the simplest mode of considering the subject. If the inertia of the masses be taken 

into account, we must employ the expression-

17, w di - J: R dz - ./.,, R1 ck = ! 1t[ (V» - VII 1) 

V and V1 being the velocities at any two depths (a) and (b) and the first member representing 
the quantity of action of the accelerating and retarding forces. 

The term ~ M (V2 - V 2 
1) involves the resistance opposed by the inertia of the shot and line, 

while the velocity is diminished from Y to V1, and the resistance opposed by the inertia of a 
quantity of line equal to the distance (b-a) as it is drawn from the reel at rest, and a velocity 
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y1 imparted to it. If the distance (b--a) equal unity, or one foot, V and V 1 may be considered 

equal, and the latter expression reduces to the first equation, and by finding the relation 
between 1he quantities in the first equation at different points of the depth, the values of the 

forces of these points will become known, and their variation with the depth will be exhibited. 

The expression W - (R + R1) = 0, or, { W -(S. D (m + q) h-R1
) = 0, involves two va· 

riable quantities, (g,) the force of gravity and (D) the density of the water. 

The variations of gravity within the external surface of the earth, supposing the density of 

water to be the mean density of the earth, are proportional to the distance from tho centre of 

the earth, and if (g) represent the force of gravity at the surface, (<i) the same force at the 

depth z, and (r) the radius of the earth, we shall have-

g•=g (r-z) = g-g ~ 
r r. 

The equatorial radius in fathoms is equal to 3,487,266, and at the equator, for a depth of 

3, 000 fathoms, we shall have g1 = g - g ffi% -:r "8
8°.p'I\--J-, the second term being only . 0004 of the 

force of gravity; but the density of the water is less than the mean density of the earth, and 
the force of gravity will therefore not diminish with the depth, but in a less ratio; so that the 

amount of diminution at 3, 000 fathoms will be less than . Of'.104 of the force; we may therefore 

consider the force of gravity constant; and in reality its diminution due to depth will be less 

than its variation with the latitude on the surface. 

The density of the water increases with the depth, according to the law of compressibility

of water, and to find the variation~ of density with depth we must refer to the law of 
compressibility. 

From a report of Mr. Schott, it appears that the shorteiing of a column of water from the 

pressure due to 600 fathoms is two fathoms; or the cubical diminution is about .0001 of volume 

for one atmosphere. 

The density being inversely as the volumes, for a given weight, we shall have, supposing (D) 

to be the density at the surface, and (D1) the density at the depth z-
])l = D. __ 1 ___ _ 

z 
1- .0001·33.90 

From this expression we find the density-

At the surface = 1.029 

At 1, 000 fathoms = 1. 048 

At 2, 000 fathoms = 1. 066 

At 3, 000 fathoms = 1. 084. 
This increase of density is too small to affect sensibly the buoyancy of the fluid, or the 

resistance to motion, when considered with reference to the quantities which we wish to 
determine. 

The weight of a. 32-pound shot, for instance, in water, at the surface will be W = 
32 

- 32 · .l.f.i\ the numerator and denominator of the last term being the specific gravities, 
respectively, of water and cast-iron. 

A.t 3, O()() fathoms the w-eight of the shot would be W = 32 - 1 ·w, and we see that the 
variations fall "th" h · · · f h d" °' t · t" f · Wl mt e range of the specific gravities o t e 1ueren vane ies o cast-iron. 
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The variation, as affecting the resistance to motion, will be shown in the expression R = S. D 
(m + q) h, where it is impossible to determine (m + q) or (h) within the range of variations of 
(D.) We may, therefore, regard all the quantities as constant and known in the expression 
W -(S. D (m + q) li)-R1 = o, except (R1,) which represents the resistance-upon the line, and 
may be determined from the equation. 

If the specific gravity of the line be very different from that of water, we shall have W ::= 

W ± W 1z, in which (W1z) is the weight of that part of the line immersed; the plus sign being 
used when the line is heavier than water, and the minus sign when it is lighter, and (W1) being 
the weight in water of 1 foot of line. 

In the experiments with one and two 32-pound shot, the specific gravity of the line is supposed 
to be the same as that of water, and it is only in case of a wire being used, or a hemp line of 
large diameter, that it is necessary to take the specific gravity into account. As we wish to 
determine the laws of the resistances and not their absolute quantities in pounds, except in 
general terms, these very small quantities may with propriety be neglected. 

We may now find the values of R 1 at different depths in the cases under consideration, viz : 
the fall of one and two 32-pound shot attached to a small line. 

For one 32-pound shot W = 27.36 pounds, and the values of S. D (m + q) h, for the 
different velocities in the third colUIIlll of the table may be calculated. .A.t the maximum 
velocity there is practically no line attached, as the action of a few feet may be neglected, 
and the whole resistance will be equal to 27.36 pounds, or equal to the weight of the shot 

in water, which is determined also from the expreSjion V = I "'_D _ _!_g+W)' from which Vt;. (m q 
v• 

R= S. D (m + q) 2 g = W = 27.36 pounds. 

The resistances to the shot are ~iven in the fifth column of the table, and the curve repre· 
sen ting these resistances, in pounds, is given in diagrams marked (B,) curve_No.1. Sketch No. 38. 

The values of R1 = W - S. D (m + q) h, are given in the sixth column of table (I.) 
It will be seen that the resistance to the shot diminishes very rapidly at first, and at the 

depth of 2, 000 fathoms it becomes on]y 0. 5 of a pound, while the resistance upon the line 

increases with the depth, becoming at 2, 000 fathoms 27.36 - 0.5 = 26. 8 pounds. 

For two 32-pound shot with the same line, the resistances at the maximum velocity will be 
54. 72 pounds, and at 2,000 fathoms 1.97 pound; the tension of the line in this case is, at 2, 000 
fathoms, nearly equal to its bearing weight, which was only sixty pounds. How much further 

would it have gone without breaking, and thus indicating bottom? 
The diagrams marked (B) represent the laws of the resistances to the sinker or shot, and to 

the line, respectively. The curves in full lines relate to one 32-pound shot, e.nd those in broken 
lines to two 32-pound shot. Curves (1) and (2) represent the resistance to the shot, in pounds, 
at depths of 50, 15{), 250, &c., fathoms, the abscissae representing pounds. Curves (3) and 

(4) represent the resistance to the line at corresponding depths. 

Diagrams, in every respect similar, have been made for the descent of sinkers of 126 and 96 

pounds attached to the ordinary deep-sea line, which is about nth of an inch in diameter, and 

also for weights of 35 and 96 pounds attached to a silk line fith of an inch in diameter. These 
latter results were obtained from the observations of Lieut. Oomg. Joseph Dayman, who 
sounded across the Atlantic along the line proposed for the ocean telegraph, in the summer of 
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1857. The deductions from Lieut. Dayman's experiments confirm those obtained from the 
observations of Lieuts. Lee and Berryman. 

A glance at the tables or curves will show, 1st, that the velocity of a descending weight and 

line, even with the smallest line, diminishes very rapidly after it has attained its maximum, 
which always occurs very near the surface; 2d, that at the depth of about 2, 000 fathoms the 
velocity is hardly two feet per second; 3d, that at this point nearly the whole resistance is due 
to the line, the resistance to the sinker being only a fraction of a pound; 4th, the resi;;tance 
upon the line increases with the depth, becoming nearly equal to the weight at 2,000 fathoms; 
5th, comparing the resistance upon the line when attached to one 32-pound shot and two 
32-pound shot, respectively, these resistances for the same depth, or length of line, seem to be 
proportional to the squares of the velocities. To determine whether this law be true table (V) 
has been constructed, in which the ratios of the resistances in pounds at the same depths in 
the two cases are compared with the squares of the velocities. The ratios agree very nearly, 
the means differing by only a small fraction. 

In table (IV) the same result is obtained with a larger line-the deep-sea line-the moving 

weights being 126 and 96 pounds. 

We may therefore conclude that for the same length of line, moving with different velocities, 

the resistances are proportional to the squares of the velocities. 

To ascertain the law of variation with the length, I have taken those points in the two cases 

at which the velocities are the same, corresponding, of course, to different depths or lengths. 

The results are given in table (III) where the ratios of the lengths are compared with the ratios 

of the resistances. From this table it appears that the resistances are directly proportional to 

the lengths; that is, if R represent the resistance upon a given length moving with a velocity 

"V, the resistance upon double the length moving with the same velocity woqld be 2 R. 

This does not appear to hold true for all depths; for if we take the differences between the 

lengths corresponding to the same velocity, for different velocities, or what is the same thing, 
different depths, and compare these differences of length with the differences of resistances, 

the resistances appear to diminish with the depth. This is particularly the case with the deep

sea line, where a given pressure of the water will have a greater effect in diminishing the 

diameter. It would seem to be a result which ought to have been expected, viz: that in case 

of compressible lines the pressure of the water, instead of increasing the resistance to motion, 
diminishes it, since the combined tension and pressure tend to diminish the diameter of the 

line; while, as we have seen, the change of density is so small that no sensible increase of 

resistance to motion among the particles is produced. 

This fact I do not consider conduaivtily shown by the investigation; for although in the last 

two columns of tables VI and VITI the numbers expressing the ratios of resistances, when 

compared with the ratios of the lengths, appear to diminish with the depth, yet, from a want 

of knowledge of the diameter and specific gravity of the lines used, it is impossible to detect 

very slight variations in the resistances. The conclusion is a natural one, however, that the 

di.ameter of the line being diminished by the combined pressure and tension, the resistance 
WJ.ll diminish with the depth. 

The observations which I have discussed are not sufficiently numerous to determine with 

:ert~inty the· influence of increasing or diminishing the diameter of the line. Talt.ing the deep

ea hne and the small line, seven-hundredths of an inch in diameter, the resistances to the 
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same length moving with the same velocity appea:r to be proportional to the diameter.-(Table 

VII.) The diameters were probably as 1 to 3 or 4; but the di&meter of the deep-sea line 

was not exactly given. 
The resistance of the water upon a sounding line may therefore be represented by the follow. 

ing expression: 

R = (constant) x vs. l. V 11, in which . 

S represents the cross section of the line; l represents the length; V represents the' velocity. 

The constant must be determined by experiment. 

From these results we are justified in drawing the following conclusions: 

Ist. The resistance to the sinker, forming such a small part of the whole resistance at great 

depths, its form is not a matter of importance. 2d. With regard to its weight; the effect of a 

heavier sinker is to increase the velocity during the first part of the motion, which develops a 

greater amount of resistance upon the line, requiring, of course, a stronger line. With the 

line used in the experiments with two 32-pound shot the resistance became so great at the 

depth of 2, 000 fathoms that a slight addition to the velocity by means of a greater weight 

would have broken the line; and this result generally attended all attempts to make very deep 

soundings with the line attached to three or four 32-pound shot. Thus increasing the weight 

requires a larger line and causes an increase of the resistance in the double ratio of the 

diameter of the line and t~e square of the increased velocity; the resulting velocity at great 

depths will therefore remain nearly the same, a result which is found in practice. 

'l'he experiments with one 32-pound shot attached to a small line, given above, probably 

involve the most favorable conditions as far as regards the weight, form of weight, and diameter 

of the line. , 
3d. The uncA.ity of knowing the exact instant of the weight striking the bottom, the 

effect of drift or c~ent~, and the great loss of velocity in the descent, requiring so much time 
for a single cast, are therefore difficulties which cannot be overcome by this mode of sounding, 

and there is a limit at two or three thousand fathoms depth, beyond which the method practi· 

cally fails; and even at less depths large errors must enter into the results. 

The effect of increasing the specific gravity of the line, as in making use of wire, is unfovor· 

able, since at a certain depth the weight of the wire alone must overcome the resistance offered 
by the water, and it would run out of its own weight. The depth at which this would occur 

for a wire seven-hundredths of an inch in diameter is about 1, 700 fathoms; and for a wire 

three-tenths of an inch in diameter, 400 fathoms. 

The same difficulty occurs when a large hempen line is used. A line two inches in diameter 

of this material would run out of its own weight with a velocity of !free feet per second at 
the depth of 1, 900 fathoms. An instance of this kind: is given ill the experiment of Lieut. 

Joseph Dayman, R. N., in sounding across the Atlantic in 1857 . 

• Table (IX) gives the results of the experiment referred to; when the line was hauled in 200 

fathoms of it were coiled upon the sinker, the latter having struck bottom at 2, 200 fathoms. 
The next consideration is the mode of noting or measuring the depth within the limits which 

are accessi~le. /or this purpose several plans have been followed, none of which hav~ b~en 
so successfUl that the degree of accuracy attained or the probable error of the determwation 
might be estimated. 
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The most natural method is to measure the length of the line paid out. The errors arising 

from the drifting of the vessel, and currents acting upon a Jong length of line in the water, 
may in this case amount to as much as one-fourth of the depth; and the method has accordingly 

been rejected entirely where there is any current or drift. Computing the depth from the time 

and rate of descent is another mode which, in the manner in which it has been applied, is 

unreliable, especially on account of the difficulty of notiug the exact instant when the sinker 

strikes the bottom. 
The most successful plan, thus far, is to attach a self-registering indicator to the weight, the 

indicator being brought back to the surface and the weight detached at the bottom. 

The indicator heretofore used is known as '' Massey's Indicator," and although theoretically 

well adapted to the purpose to which it i8 applied, yet, on account of faults in its construction 
the results obtained by its use at great depths have not been satisfactory, and, in fact, are little 

more value than the detklrminations by the length of line paid out. In the soundings acrosr; the 

Atlantic in 1857, Lieut. Oomg. Dayman rejects the determinations by the indicator, after 

numerous experiments to ascertain what he called its "index errors." The difficulty seems to 
be in the small surface given to the helix, the great size of the axis upon which the helices are 

placed, the friction of the wheel work, and, generally, the clumsy construction of the 

machine, which prevents the helix from revolving with equal facility at all velocities. The 

comparisons made by Lieut. Dayman show that different machines attached to the same 

sounding weight will give very different indications, and the same machine will give different 
indications when attached to different weights and different lines. • 

The "Current Indicator," invented by Mr. Joseph Saxton, of the office of weights and 

measures, might, by very slight modifications, be applied to the purpose of sounding, and would 

be in every respect superior to Massey's. 

With fits imperfections, however, Massey's indicator furnishes better results, when carefully 

used, than the method of measuring the depth by the line out, and for this reason I think the 

soundings of Lieut. Berryman, where he used the indicator on the line of the Atlantic telegraph, 

are much nearer the truth than those of Lieut. Dayman. 

In both cases the probable errors are very large, amounting in many instances, I think, to 
several hundred fathoms. 

The idea of a "plateau" existing between Newfoundland and Ireland is not warranted, it. 

seems to me, by any observations that have yet been made. The range of errors may be as 

great as 500 fathoms, which would admit of the existence of a submarine mountain on this line 

half as high as Mount Washington. A trne section of the Atlantic can only be determined by 

improved modes of sounding, since, from the preceding discussion, we may be warranted in the 
conclusion that it is practically imposBible to determine the greatest depths of the ocean by 
the methods now in use, • 
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I. 

Table showing the rafts ef de,sce,nt and re,si,a/;ance, in pounds UJ:X»l- the sinker and line in sounding 
with one and two 32-pound shot attached to a line Th ef an inch in diameter. 

Fathoms. 

0 

50 

100 

150 

200 

250 

300 

350 

400 

450 

500 

650 

600 

650 

700 

750 

800 

850 

900 

950 

1,000 

1,050 

1,100 

1,150 

1,200 

1,250 

1,360 

1,350 

1,409 

1,450 
1,500 

1,550 

1,600 
1,650 

1,700 

1, 750 

1,800 

1,850 

One 32-pound shot. Two 32-pound shot. 

Min. &c. Pcmnda. Nm.&. Feet,. Feet. 
16.41 

8.83 

Poun<ll. 

27.36 

8.15 

___ ...... _ ......... ------- ---------- ................... .. 
Pouruh. 
54.72 

32.70 19.15 lZ.50 22. ()Z 

---------· ---------- ---------- --------1 0 48 1 ()8 
9.40 18. 49 36. 23 6. 66 4. 64 22. 72 -------·'----------

1 30 

n.41 3. 06 24.SO 

29 l 5l :---------- ---------- ----------

-------- ----------1 4. 65 2. 26 25. JI) 

29 2 09 1---------- ---------· ----------
-------- ---------· 4. 14 1. 81 25. 55 

29 2 25 
3.77 1.50 25.86 

29 2 39 

3.55 1. 33 26. 03 

27 2 49 

3.37 1. 20 26. 16 

26 2 58 

3.11 1. 02 26.34 

27 3 13 

2.94 • 91 26.45 

26 3 24 

2.84 .85 26.51 

22 3 31 

2.66 .10 S6.65 

21 3 45 

2.66 .75 26.65 

19 3 45 

2.53 . 68 26. 68 

18 3 57 

2.43 . 62 26.74 

19 4 07 

2.37 .59 26.7'1 
17 4 13 

2.31 .56 26.80 
17 4 20 

2.25 .53 2'.83 

\ ----~;-· --~--;~-- ---------- ......................... ----------
....... -........................ --- 2.21 .51 26.85 

1 04 
7. 32 u. 21 43.~l 

27 l 22 

6.45 46. 02 

28 1 33 ----------- ---------- .................. .. 
5.61 6.f>8 48.14 

28 1 47 ----·----- ---------- --------·-
5.36 6.&l 48. 71 

28 1 52 ·--------· ·--------- ...... _____ ...... 
4.81 4.98 49. 74 

22 2 03 .............................................................. ---
4. 76 4.85 49. 87 

18 2 06 ---------- ---------- --·-------

16 2 14 

16 2 22 

16 2 29 

14 2 36 

11 2 (1 

11 2 54 

11 2 56 

10 3 04 

50.4Z 

.......... -........................................... .. 
4.23. 3.83 50. 89 

---------- ·····--·-- ...................... .. 
4.03 3.48 51. z~ 

---------· ..................................... .. 
8.85 3.17 51. 55 

---------- ---------· ................ .. 
S.73 2.98 51.H 

................. ---------- ---------- -
2.55 52.17 

--· --· -- -- ....... ---- ..... --- ........... . 
5z. I9 

-............ .......................... ---------- ......... 
8.26 2.28 5z.« 

---------- ---------· -----;;~49 
-------- ---------- S. ZS 2. Z3 

8 3 06 

_________ .. 
---------- ----------

3.19 2.18 5%.54 

7 8 08 ... --... ----- .... -- ---__ ................... .. 
62. 69 

3.08 2. OS 
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I-Continued. 

One 32-polllld shot. Two 32-pound liliot. 

j II .; ~ Ji 
~ :El ::S.,l ~ 

i I! ~ ~ ::J ~ 
SI ~ 0 o!~ ~ i:;i -! ~ 'O t:'O -s 3 
a; I lj ~ 0 i 
~ I ~ ~ .:l ~ iii 1----1-----1-----1----- -----1---- ---------1----- -----

1 I I Fat~ Min. &. Ad.. Potmda. I Poruula. l Mi.fl. Ste. Fed. Pounda. PtYtmda. 

I,900 15 ~ 31 !---------- ••••••····1---·•·••••I 7 
1 

3 15 l----------1----------1------···· 
1,960 ------------------1 2.15 .48 I 26.88 --------!----------, 3.06 z.oo I 52.72 
2,000 12 4 39 '---------- ----------!---------- 5 3 16 : _________ _! __________ ! _________ _ 

i , I • 
2,050 ----------···----- 2.09 .44, !!6.92 ------------------ 2.99 I 1.91 i 52.81 

2,100 8 4 47 ---------- ----------1----------1 5 3 21 ----------i .. ----------; _________ _ 
i ! 1 I I i 

2,150 1-------- -----~----, 2.08 ! .43 I 26.93 --------1---------· 2.93 ! 1.84 I 52.88 

2,2<l0 6 , 48 1----------1---------+---------I s 
1

, s 25 1----------\---------·!----------
2,2:.o ________ ----------1 2.04 / .41 I 26.95 1---·---- ----------\ 2.s4 I 1.73 ; n 99 

2,300 I 5 4 54 j---------- ----------1---------- 2 I 3 31 1----------i----------,----------
2,360 1·----·-- ----------1 1.91 '·------·-·1··-------·1·--------i·---------1 2.83 :. 1.71 ·. 53.01 
2,4-0o 4 5 ls 1·--------- ---------- ---------- 2 I a 32 !" ________ _ii __________ : _________ _ 

2,41>0 --·----- -------·- 1. 99 --------·-1 ---------1--------:·---------, 2. 67 1. 53 ; 53.19 

2,MO I 4 5 01 1---------- ----------1----------1 2 i 3 45 ---------- ----------.----------

2,550 I c 0 I 2. 03 ----------1------ ----1--------: 0 I 2. 69 : 1. 55 i 53.17 

~: ::~ . ----~ -----~ __ ~~-_ ----;~;;·· ::: :::::: t::::: ::::: ___ --~--\-- -~--~: _ .. ~:::: ::: : :!:::::::: ::c~:: ::::: 
2, 700 3 5 27 ·--------- ----------!----------1--------r·--------l----------1---------+---------
~: ::: 1·-- -·;- ---~ --;;-- _ ---~~ ~~-- ~:::::::j ::::::::::· ::::::::c::::::::I .:::::::: :1::: ::::: ::! :::::::::: 
~::::11_::::'.:: :::~::;~:: ---~:;~-- :::::::::: :::::::::: ::::::::1~::::::::r::::::::1'~~~~::~:~~!::~::~~~~: 
.'l,000 ' 1 4 40 ,---------- ----------1-------·-·11 ________ ----------!---------- ----------1----------
~~..:_~_.!__ ___ ~· --- I ' , 

o In every instance the inkrvlili< became irregular ru::d unreliable below 2, 500 fathoms. 

3HI> 
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II. 

Talile showing the raks ef de,scent and resistances in pounds upon the IJi,nker ancl lirw in sounding 
ivith 96 and 126-pound weights attache.d to a deep-sea line -f<rths qf an inch in diameter. 

Fatlioms. 

0 

50 

100 

150 

200 

260 

300 

350 

400 

450 

MO 
550 

600 

650 

700 

750 

800 

850 

900 

950 

1,000 

1, 050 

1, 100 

1,150 

1,200 

l,250 

I,300 

1,350 

l,400 

1,450 

1,500 

1,550 

1,600 

1,650 

1,700 

1,750 

1,800 

1,850 

96-pound weight, deep-sea line. 126-p<>und weight, deep-sea line. 

"' 
...: 

~ 
...: 

" "' .; "' .; 

= :i = 
... 

;§ "' :§ :;;;; i ~ ... "ii - .s .s 'O 
i:l .s .s 0 

" 5l 
~ j "' <C< j ~ ~ i-

u ... i-i:l ;; "" ] .. - ] :i .. - 'ti ... ... 
2 0 i "' 0 0 .!5 ! d "' ~ Ci "Z ~ ..... I> ~ ..... I> 

.Min. 86!:. Fe61. Poumk. Pounih. .Mi.._ -· Feet. Paunda. Poundl. 

------------ 27.26 82.03 ------------ ·----------- 26.99 106.26 ------------

------------ 11.H 14.39 67.64 

{) 52 !-----------· ------------ ------------
------------ 7.41 6.08 75.95 

------------! 13.93 29.U I 80.02 

----~--~~-- !-·---;~~~--- ----;~.-~;-··'-------;~~~~ 
21 1 11 

5.94 3. 91 78. 12 6. 82 6.91 102. 29 

l 41 1 28 

------------ 5.17 2. 96 79.07 5.60 4.70 104. 56 

1 66 1------------ ------------ ------------ I 47 

5.31 4.29 104. 97 

1 53 --- -;·-~;- -·11- --- -~·-~~ - .. ---- -~~ ~~- -- ---- ~~~~~- --
-- - - - - -- --- - 4. 35 2.10 79.93 ------------ 5.04 3.81 105. 45 

2 18 1·- ·-------· ----··------'------------ l 59 ·--------·-- ---·-··--···'---··-··--·-

----;--;;--- -----~~~~--- -----~~~~ __ _!_ ___ ~~~~: ___ ---·;·-~;-·- -----~--~~--- -----~~~~---!------~~~~~~ 
--·-········ 3.89 1. 64 ! 80. 39 --···---···· 4. 48 3.10 I 1G6.16 

----:--;;... --;: ;;--- -···;_-;;--1-- -;;:;;---

-:::'. :;'.::~ :::::~:;;::: :::::;:~~::r: :~:;;::: 
. -.. ~-- ~~--J-- --;_-~;-------·;.-;~---;----;~: ;;·--

2 14 

106. 61 

------------ ------------ ______ ........... .. 
3.98 2.3!'! 106. 88 

2 31 .................... _ .. ----------- ------------
4. 19 2. 65 

2 23 ------------- ··-·-------- ............. ------

2 28 ------·----- ------------ ....................... . 2 68 l --- -------- -----------1------------
3. 33 l. 23 80. 80 : - - - - - •• - - - - - 3.92 2.29 106. 9; 

3 00 

3.37 J. 27 80. 76 

2 58 

3.24 1.17 80.86 

3. 11 1. 08 80.115 

- -- - ~. - ~~. - . . - - - · ;: ;~ .. - - - - - -; ~ ~;- - · 1 · - - -; ; : ~;- - . 

3 16 ------------ ----------··i···---------
2. 90 .93 1 s1. 10 

----~--~~--- -----;~~~--- -----·:;;··-1----;~:~;---

2 33 

.......................... 
2 35 

2 46 

2 50 

............................ -·---------- ................ ----
3.87 2.23 107. 03 

----------·- ------------ ............. .. 
3. 61 1.94 107. 32 

...................................... 
3.53 1.85 107.4,l 

-- --- --- ---- -______ ............. ---- ------·-
107. 5~ 

3.~l l.H ·: ........... .......................... ·--·-------- ------
...... ... ---- -- ............. ---- ---- ....... --- J' ____ ... 

................. 
------·---- .......... .. ........... 

.......................... ___ .................... ---- -------- .. _ .. _ .. ......... 
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II.-Continued. 

Fath<mu. Nm.-· 
I, 900 3 27 

l,950 --------·-·-
2,000 3 43 

2,050 ------------
2, 100 3 43 

2,150 ................ ___ 
2,200 4 03 

96-pound weight, deep-- line. II 126-pound weight, deep-sea line. 

! ~ I' !ffi, 1; t ~ 
. 8 j "'~ i 8 8 

f I ! I 1~ ! l j j 
F...c. Pmm&. Pourulll. I Min. a«. I Feet. I Paunch. Ptmndll. 

- --- ---- ---- ----- ------- ----- --- --- - l--- -- - -- ----1---- ---- -- --1----- ------ - --------- ---
2. 70 .81 81.22 1------------:------------1------------ ------------

. I ---- -------- ---- -------- ------ ------1---------. --1· --- ------ __ , ______ --- --- --- -- ---- -- -
2. 70 .81 81.22 1------------1------------1------------ ------------

---------·-- ---- _______ ... ----·-------1------------! ____________ i------·----- .. ------------
2. !7 .68 81.35 1------------: ____________ i ____________ ·-----------

------------ ---- ---- ---- -------- --- -------·-----\---. ---- -- --1-- ---------. --- ---------

v. 
Talk Blwwing vdocities and reaistances at different dR,pths, and comparisons ef squares if veWcit·t"es 

to re&stances. Observations made, with one and two 32-pound shot. Sm<ill line. 

One 32-pound shot. 

~- Feet. Pouncla. 
0 

50 

150 

260 
350 

450 

550 

650 

71\.0 

860 

960 

1,0~ 

1,160 
1,250 

1,350 
n. 

1,450 

i,1>50 

16.41 

8.83 

6. 66 

5.41 

4.65 
4.14 

s. T7 

3.55 

3.37 

S.11 

2.94 

1.84 

2.66 
2.66 
1.53 

t.43 
1.37 

19.15 
22. 72 

24.SO 
25.10 I 

25.55 
25.81 
26.0S 

26.16 

26.34 

26.45 

26.51 

26.65 

26. 65 

26.68 

26.74 
26.77 

Tw<> 32-ponnd shot. 

Fet1,. 
16. 41 
12. 50 

9. 40 

7. 32 

6.45 

5. 61 

5.36 
4. 88 

4.76 

4.48 
4. 23 

4.03 

s.85 

3.73 

3.45 
S.H 
3.26 

Poimde. 

22.02 

36.23 

43.51 

46. ()2 

48.14 

48.71 
49.74 

49.87 
50.42 
50.89 

51. 24 

61. 55 

61. 74 

62. 17 
52.19 

52.44 

I.OQO 
2.004 

1. 992 

I. 831 

1. 924 

1. 843 

2.021 
1. 890 

1.996 
2. 084 

2. 070 

2.014 
2.095 

1. 966 

1.859 

2.004 

1. 892 

1.150 
1. 595 

1.790 
1. 833 

]. 884 

1. 887 
1. 911 

1. 906 

1.914 
1. 924 

1. 933 

1. 934. 
1.941 

1. 911 

1. 907 

l.9U 
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IV. 

Talle showing velocities and re,siswnces at dijf erent rkpths aud romparisons .o/ •quares qf vel.ociiies 
to resistanaw. Observations made wiilt 96 aud 126·pound weigl1is. IJeep-sea Zin~. 

I 96-ponnd weight. 126-pound weight. ~ s 
I>- Ill 

"' .... " .; .; 0 

~ "' :§ :§ ~ ,,; 

"' 
-;; :fl .s s "' - ~ :§ "";::: 

8 8 ., " 'a ,t. ~ ,t. j 0 
,£ 8 -g .. J ] 
§' o; ·;;; 

"a'l -;; 
J ., Q) ~ A > P=1 > ~ 

Fathoma. Fe. Poun.tla. .FIB. Pounds. 
0 27.26 -------- 26.99 ------- ... -- __ ... _____ --------

50 11. 54 67.114 13. 93 80. 02 1.457 1.183 
150 7.41 75.95 8.44 98.58 1. 297 1.298 
250 5. 94 78. 12 6.82 102.29 1. 318 1.310 
350 5. 17 79.07 5.60 104.56 1.173 1.322 
450 4. 69 79.59 6.31 104.97 1. 282 1.319 
550 4.35 79.93 5.04 105.45 1. 342 1. 319 
650 4. 11 80.16 4.89 105.67 1.414 1.318 
750 3.89 80. 39 4.48 106.16 1. 326 1. 321 
850 3.73 80. 49 3.98 106.88 l. IS8 1.328 
950 3.61 80.59 4. 19 106,Gl 1.347 1. 323 

l,050 3.47 80. 70 3.98 106. 88 1. 316 1. 326 
1, 150 3.37 80. 77 4.05 106. 82 1. 444 1.322 

III. 

Table s}wwi'll{I influence, Qf different lengihs ef line moving with the same vdocity. Ratios of length 
to ratio ef r(J8isf.ances. 

Depth. R. Ri. ..; Depth. IL R1. ,,; 
.<I i ... 
"" "d "d "" .,, #:! c 

R1.R. ;: Cl [...i c ..:!: n1.R. -<:J • "Cl 1.; "" ~ 

~ 8.....; "' "' §. i, g~ 8...: 8. ...i '<S fii l~ 
.... 

8. .g, 0 

°" ~ N~ ~~ ~~ 8.- 0 

~ 
0 ..:. "$ ""I . ·s :;:: .., .., .., .... 
~ .;,, 1 

""' It :: fl: il! > .... ... .... ... "" .... ... .... -
Fe«. Ftdltoml. Ftlllu:mM. P<nmde. Poundl. Failwma. Fatkmu. PUUfltla. Poundti. 

8. 0 70 200 -------- ___ .,. ____ 
B.857 110 l'tll -------- ... ------- 1. 468 -· ---- .. ---------

7.6 100 2ZO -------- ll.200 140 200 11.6 96.8 1.ns 1. 352 ______ .. _ 
--------

7.o 120 2BO 1.325 110 240 '13. 8 100.0 1.411 1.855 ----.---- ------·- --------
6.5 160 340 21. '1 47 •• 2.266 2.193 too 280 15. ll 101.6 1. 400 l. S5C 

6.0 190 4ZO ia.2 48.6 2. 211 2.090 149 3SO 16. 6 102.7 1. S75 1.841 

6.5 280 610 24.5 49.s t. BIT B.012 300 400 17.8 103.9 1. S3S J,S36 

5. 0 290 640 25.7 50.b 2.206 l.H6 880 600 711.8 104.9 I.SU> 1.331 

4.5 350 820 26.'1 50.8 2.342 1.902 520 680 n. e 106.'1 1.269 I.S28 

4.o 480 1,080 28.2 61.8 2.260 1.887 710 s8o 88.2 106.5 t. ZB!l J.S28 

3.5 650 1,400 29.7 52.4 2.168 1.764 1,080 1,340 86. 't 10'1. 2 1.uo 1.s2s 
3.0 880 1,900 SI. 8 2.159 1,660 8i. 2 .. ............ -------- ........... ---- ........ -------- -------- -
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VII. 

Comparison ef re.,'listances upon the same lengtlts qf lines qf different diameters, nwving at tlte same 
vewcity. 

I 
Dll::l.P·8EA LlllB. SMALL LINll:. 

"' 
I 

§ Depth. 0 s Depth. e <>. i:.. 

"' 0 "' 0 ., ..d 8 ,g :;. R. 0 - R. 
"'~ ~ .s 

g 96-pound .s ., 1 32-pound "' weight. ! § 1l a::i 
~ shot. 0 

I> ~ 

~- Fathotm. Pounda. Poonds. Fathmns. Pound&. Pound:.. 

8.0 lll9 ·-----·----- -·---------- 70 ----------·- ------------
7.5 140 71. 6 ~----------- 100 ............... ______ ------------
7.0 170 73.8 ............................ 120 --------·--- .. .................... 
6.5 200 75. l! o. 3765 150 21. 7 0. 144 

6.0 240 76.6 O. Sl'll 190 23.2 O.U2 

fL 5 800 77.8 o. 1593 230 24. 5 o. 106 

5.0 380 78.8 0. 2073 290 25. 7 O.Ol<R 

4.5 520 79.6 o. 1530 350 26.7 0.076 

"0 710 80.2 0.1129 480 28. 2 0.058 

3.5 I, G80 80.7 o. 074.7 650 29.T {). 045 

3.0 1,650 81.l! 0.0492 880 31. 3 o. 035 

VI. 

Ta& shounng influence cf kngtis at different depths. 

Depth. 
,.; I ,.; 

o! j Depth. 8 
I .. .§ '! I :l .,, J!l ~ ~ .,, 

"' Ol 
;::! El ~ R1.R. R. ~ ~ i .,, .,, .; Ri..R. R. ~ i: t- "' .. 

I 
"' . 0 .... "' .... "'-"' 0 -8. . 'O ..... ;) .... 

·s ~ .8 . ] Q1 0 "'~ ~~ 0 0 
0 .. 0 0 8. ·- ... 

~ 0 

~ 
~ ... ~ .. 

~ ~ ! ! ... ~ !! 1C i!! ~ ..... ... ~ ' "" l:i ~ -- ---- I' --------
I 

Fe«. Fath. Falk. AtA. Pounds. POfAlldl. I Fatli. Fatli. Fl.llA. Poundl. Por»u/1. 
8.0 71) too ________ 1 120 175 -----· ..... ----______ .,._ ------ -......... - ------
7.5 100 220 --------1 140 %00 25.2 71.6 ------ 2.8!1 .................. ·-·---
7. 0 120 280 --·-----1 170 240 26. 2 73.8 ------ 2.817 ------
6. 5 150 340 190 25.9 21. 7 

________ J :mo 280 80 26.3 75. 2 2.50 2.859 ·-------
6.0 190 420 280 25.3 23.2 1. 211 1. 090 I 240 sso 90 26.1 76. 6 2.66 2. 938 
5.6 230 IHO 280 24.8 24.5 1. 217 1. 012 I 300 400 100 26.1 77. 8 3.00 2.981 
5.0 211{) 640 850 25.3 25. 'T l. 207 0.984 sso 500 uo 16.1 78.8 3. 17 3.019 
4.5 350 810 4'10 H. 1 2~.7 1.348 0.908 520 660 uo 26. l 79.6 3.71 3.()49 
4.0 480 1,080 606 23. 6 28.2 1.260 0.837 710 880 170 26.3 80. 2 4. 18 3.072 
3.5 650 1,400 750 22.7 29.7 o. 764- I 1,080 1,1140 260 26.5 80. 'T 4. 16 3.045 --------a.o 880 1,900 1,020 lll.3 1,650 81. 2 -·---- ·------- --·--·-· 1 .................. ............. ... -- --- ------ -------



 

2.J6 

Ftet. 

B. 0 

7. 5 

7.0 

6.5 

6. 0 

5. 5 

5. o I 
4. 5 I 

4. o I 
3.5 

3. o I 

Fath. 

70 

100 

120 

150 

190 

230 

290 
350 i 

480 I 
650 1 
880 

Faili. 

200 

220 

280 

340 

420 
610 

640 

820 

1,080 

1,400 

1,900 

Falk. l'cunrk. Paunds. 

190 25. 9 

230 25. 3 

280 24. 8 

350 25. 3 

470 24. 1 

600 23. 6 

750 22. 7 

1,020 

47.6 

48.5 

49.3 

50.0 

60. 8 

51. 8 

52.4 

1.789 
I. 826 

1. 821 

l.829 

1. 745 

1. 800 
1. 866 

1. 838 
l- 917 

1. 988 

1. 976 

2.108 

2.195 

2.308 

·-------1 

i I ., 
Depth. I I g 

~ ~-~ 1'i 
l'tj ~ : ...,; ~ R1. R. R. ._ ~ 
§,.o c..0 ~ · CI O 

a·~ 7"·~ ~ I '3 [ ·s 
t.b~~~ ·-: ~ ~ 

:a/h. :~. F: iP~. Poon&. _-, __ !_»<_ 
120 175 ------!------ ------+-----
~~~ ~~~ :~::::r~::-~ 1:::: ::~:~:: :::::: 
200 280 . 80 • 26. 2 101. 5 3. 500 3. 874 

210 330 1.10 I 26. l 102. 7 s. 666 I 3. 935 

300 400 100 i 26. 1 103. 9 14. 000 3. 981 
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Remarks. 

On bringing the appa.ratus 

back to the surface after 

2 ,400 fathoms ha.d run 
out, 200 fathoms of line 

wlli! found coiled upon 

the &inker. The depth 

wllil pwbably not great

er than Z, 000 .fathoms. 
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APPENDIX No. 38 . 
.Apparatus for harbor sourulhzgs, proposed 'by Lieut. E. B. Hunt, and oon8truded for the use ef 

the United State.s Coast Survey. · 

BosTON, October 12, 1858. 
DEAR Sm: In accordance with yonr instructions I have made various observations with the 

apparatus for harbor soundings. 

This instrument is intended for running lines of soundings in harbors and water of moderate 

depth. The principle is that of measuring barometrically the pressure due to the depth, this 

pressure being transmitted to a manometer or pressure indicator by a column of atmospheric 
air. This is effected by means of an elastic bag filled with air, which is dragged upon the 
bottom, and is connected by a :flexible air-tight tube with th1;1 manometer, which is placed in a 

boat or surveying vessel, where the variations of pressure shown by the index are observed 
and recorded. 

The India rubber air-vessel, when distended, contains about six gallons of air; it is pear

shaped, and is enclosed in a metallic case of the same form, so that it may offer little resistance 
when passing through the water, the case being of sufficient weight to sink the air-vessel. 
The tube is made of three layers of vulcanized India rubber, canvas being used in the central 

layer to give greater strength; its diameter is six-tenths of an inch, with a bore of two-tenthz;; 
it is firmly attached to the neck of the air-bag, from which it extends to the manometer, and is 
secured to it by an air-tight union coupling. This instrument, which shows the amount of 

pressure per square inch, is known as Bourdon's steam-gauge, (Ashcrofts' patent,) the common 
graduation in pounds being changed to feet and fathoms. If used in sea water the pressure 

per square inch is 0.4455 pound at a depth of one foot, and 2.67 pounds upon the dial is 
marked one fathom, the length of each fathom division being about one inch, so that fractions 
of feet are easily read. 

The length of the India rubber tube is one hundred and fifty foot, which is sufficient for a 
depth of about eight fathoms. To prevent excess of strain upon the tube, a drag-rope is 

lashed to it at intervals, and secured at one end to the neck of the air-case, the other end being 
made fast to the boat. 

When the apparatus is to be used the air-bag is inflated and the stop-cock at the opposite 
end of the tube is closed; it is then screwed fast to the pressure-gauge and the stop-cock opened; 
~he bag is lowered to the bottom by means of the drag-rope, and the pressure-gauge placed 
in any convenient position in the boat, which is then rowed in the direction of the line 
upon which soundings are to be ~e. A.s the air· vessel rises and falls, following the curvature 
of the bottom, the index of the manometer shows the pressure, in pounds, upon each square 
inch, and the depth in feet or fathoms, which being recorded at regular intervals gives a perfect 
~utline or profile upon the line traversed. The continuous indication of depth given by this 
instrument becomes an important feature when it is used in dragging for bars or shoals along 
channel ways. 

With one hU:ndred feet of tube attached the instrument is so sensitive that a change in the 
depth of immersion to the extent of an inch is shown by the index. 

The escape of a. Jarg(l part of the air from the bag does not diminish the pressure upon the 
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manometer, the exact pressure due to the depth being indicated so long as any air remains in 

the air-vessel. 
As the air-vessel cannot be in actual contact with the bottom, the manometer indicates a few 

inches less than the actual depth; it is therefore necessary, when observations are commenced, 
to determine the amount of correction by sinking the bag in any known depth of water and 
noting the difference between this and the index reading. 

The apparatus can be used to advantage as a sounding instrument on a bottom that is·,free from 
abrupt obstructions, and as a tide meter on board a vessel or at the shore. In all the soundings 
made the position of the index corresponds precisely with the depths given by the lead and 
line. Its use as a tide meter on board the Coast Survey steamer Bibb is stated by Lieut. Comg. 
Murray as being very satisfactory, and that officer suggests that if this instrument is provided 
for the vessels of the Coast Survey it will not be necessary to station observers on the shore 
to record the height of the tide.* The bag, enclosed in a case, was lowered to the bottom, 
the rubber tube brought in at one of the side lights, and the pressure-gauge suspended above 
the cabin table. When the vessel is lying at anchor the state of the tide is known on board at 
any moment, the position of the index having been once compared with mean low water, and 
this reading deducted from each subsequent observation. 

It is often difficult to find a suitable place for the tide-staff, and this, together with the expense 
of keeping an attendant on shore, may perhaps render it advisable to adopt this modo of making 
tidal observations. 

On account of the lateness of the season I have been unable to comply with your orders 
relative to observations for the determination of the height of the tide-wave at a distance from 

the shore. During the calm weather of the next season this can ·readily be done on the seaward 

side of George's shoal, or at such other point as you may designate. 

I am, very respectfully, your obedient servant, 
JOHN M. BATCHELDER. 

Professor A. D. BACHE, 

Superi'lllendent U. S. Coast S1trvey. 

APPENDIX No. 39. 
Report o/ Aasi.stant L. F. Pourtaks on the progress made in the microacopicol, ea:amination of speci· 

men.a of bottom from deep-sea 80Undings. 

CoAST SuBTIJY OFFICE, Od<iber 28, 1858. 
Sm: I beg to submit the following report on the progress made in the examination of the 

specimens of sea-bottom and of the organic remains which they contain, with which yon have 
entrnsted me. 

In a communication to you, dated September 10, 1856, I had laid ont the principal points I 
intended to take up. I did very little, however, until the autumn of 1851, owing, <?hiefly, to 
the want of books of reference and my consequent ignorance of what had been done in this 
branch of late years in Europe. At that time I visited Cambridge, where. Profe88or Agassiz' 
fine library and kind advice afforded me an opportunity of becoming acqu&nted with the recent 
':orks of the principal foreign microscopists. Very valuable information was alao obtained from 

0 A reference mark of a fixed character will still be needed, for obvioUB reaeou.-A. D. B. 
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the collections of the late Professor J. W. Bailey, of West Point, bequeathed by him to the 
Boston Society of Natural History, and I was permitted to select from the rough material left 
by him for distribution more than 250 specimens of sea bottoms, sedimentary rocks, soils, and 
infusorial earths, from all parts of the world, and all containing microscopical organic remains, 
which will be of great utility for comparison and for affording standard forms. Since my return I 
have devoted a part of my time to the study of our specimens, by means of the fine Spencer 
microscope belonging to the Smithsonian Institution, and kindly loaned to me by Professor Henry. 

The principal object of my investigations has been the Foraminiferae or Polythalamia, the 

minute shells of which cover the bottom of the ocean, sometimes to such an extent as to exclude 
any other material. Notwithstanding the important part which these small beings have played 
in geological ages, and are still playing at the present day, modifying and increasing the crust 
of our globe in a manner probably still more extensive than the corals, they are yet but very 
imperfectly known. Much as has been written on the subject in late years by careful zoological 
investigators, our knowledge of their organization, reproduction, and even their rank in the 

zoological scale, is unsatisfactory, eo much so that doubts are expressed by a very high authority 
as to whether they belong to the animal or vegetable kingdoms. 

The abundant material contained in the collection of specimens of sea bottom made during 
the progress of the survey makes me hope to be able to solve some of these qttestions, as well 
as those connected with the interesting and complicated structure of the shell, the curious 
mathematical relations in the succession of the cells, the geographical distribution, the distri

bution according to depth, &c. 
During the last winter I had made arrangements to receive the specimens preserved in sea 

water as early as possible after having been collected, hoping to be thus enabled to observe the 
Foraminiferae alive. They have been found by some observers to bear transportation very 

well and to live a fong time in captivity. Accordingly specimens were received from Comman· 
der B. F. Sand~ and Lieutenant W. G. Temple, U. S. N., and Mr. Gustavus Wiirdemann. I 
was, however, disappointed in all but one doubtful instance, although some small molluscs were 
found alive in the same water, and remained so for some time. The specimens were, however, 
well worth the trouble, adding many new species to the collection. 

By your direction I examined the specimemi obtained by Command.er Sands in carrying a 
line of soundings between the Tortugas and Havana. They all consist of a gray mud, oecoming 
more dark as the soundings approach the coast of Cuba. A few new Foraminiferae were found 
in it, but t)ie greater part were the usual spedes found in the Gulf Stream soundings. 

In making preparations for illustrating the structure of the shell of Orbulina universa, the 
curious fact was discovered that many of the specimens contained a young Globigerina more or 
less developed, 1ID that these two genera must be considered as one only, the two forms being 
probably ·bttt t"'7G «tages of alternate generations. Numerous preparations were made and 
preserved to illustrate the diifereut stages of development, and a short notice of the fact was 
~o~mnnicated with your permission to the American Journal of Science and Art, and published 
m its number for July of this year. 

The fine 'e<tllection of epooimens obtained in the Gulf Stream by Commander Sands in 1857, 
afforded another interesting subject of study. My attention was particularly called to some of 
them brought up oft' the coo.st of South Carolina, which oonsistefl almost entirely of green sand, 
which, as bas been dis-covered a. few years ago by Baily, is produced by an incrustation of 
the cells of F · "" . · · · r. h d · · f h al oram1ru1.erae by a. sihca.te of iron, leavmg, a.1'ter t e ecompos1tion o t e c careous 

32. 
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shell, a most beautiful inside cast of the cells and their connecting tubes, and even of the most 
delicate ramifications of minute canals in the substance of the shell. Su.ch casts fill the so 
called marls, used as fertilizers in New Jersey, rotten lime-stone, and numerous other forma· 
tions of the chalk and tertiary periods underlying so large a part of our southern States . 

. The specimens in question present a. beautiful example of the successive transformations. 
By the side of the most fresh-looking Foraminiferae1 of various species, are found specimens 
having a yellowish appearance, which, on being opened, are found to be filled with ap opaque 
ochraceous substance. In more advanced ones this substance turns greenish, the shell at the 
same time becoming full of cracks, and dropping off piecemeal; next we find the nucleus 
freed of all trace of shell, at first greenish, but becoming afterwards bla.ck and polished, and 
conglomerating into smooth black pebbles. All trace of their origin seems then lost, but 
on grinding and polishing one of those pebbles into _a thin plate, transparent enough to 
be viewed under the microscope by transmitted light, the spiral succession of cell1:1 of the 
Foraminiferae is plainly to be recognized. Foraminiferae, although forming the majority of 
those casts, are, however, not the only source from which they are derived. The cavities of 
small molluscs, milleporae, the canals in the shells of barnacles (Balanus) are found partly filled 
with the same substance. The subject will be pursued, and the preparatioW1 compared witl1 
the green sand marls of Mississippi, for a valuable collection of which I am indebted to Dr. E. 
W. Hilgard, State geologist. 

It is remarkable that in many localities of our southern coast, in moderate depths, the dead 
shells which abound in the soundings undergo a change from white to yellow, then to brown or 
dark gray, and finally to a glossy black. Their small fragments in that state form the black 
specks so commonly mixed with the white quartz sand. My attention was first called to this 
fact by Dr. A. A. Gould, of Boston. Here it is, however, the substance of the shell which 
undergoes a change, whilst in the Foraminiferae it is a foreign substance filling up the cavities. 
The black grains formed by the latter process are readily distinguished from those formed from 
shells. These are harder and smooth, the others softer and kidney-shaped. 

Numerous preparations of all the above described objects have been mounted for the micro
Rcope, and a few of them drawn. I was in hope at one time that they might be reproduced by 

photography, exptuiments having been made by Mr. C . .A. Schott; but although he succeeded 
very well with tho smaller microscopical objects, the comparatively great thickness of the 
Foraminiferae and their high relief prevents the whole of a specimen being broughi into one 
focus of the microscope, BO that only small portions can be seen at once. I am very desirous to 
have them reproduced by a good draughtsman. My own attempts have resulted in too great a 
loss of time with too little artistic attainments. 

In concluding, I would remark that my investigations bear as yet a very desultory appear· 
ance. This is scarcely to be avoided, as I have confined myself to collecting facts, pursuing 
new ones when they presented themselves oollaterally, and defer.ri~g generalities until I shall 
have accumulated a good basis of observa.tio;ns to stand upon. 

Very respectfully, your obedient se.rva.nt, 
L. F. POlJ:RTALES· 

Prof. A. D. BACBJ:, LL.D., 
Superinte-rt<knt U. & Ooaat S~. 
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AP"PENDIX No. 40. 
Review by Professor W. P. Trowbri<lge, Assistant in the Coast Survey, relating to the origin, cost, 

and progress off oreign geodetic surveys, with other data for oomparison with the res?dts of the 
Unit,ed Siat,es Coast Survey. 

TBIGONOKETBIOAL SURVEYS OF ENGLAND, IBELAND, AND SCOTLAND. 

ENGLAND. 

The trigonometrical survey of England had its origin in the operations for determining the 
difference of longitude betiveen the observatories of London and Paris, according to a plan 
suggested by Cassini de Thury in a memoir published in Paris in 1783. This memoir set 
forth the great advantages which would result to astronomy by carrying a series of triangles 
from the neighborhood of London to Dover, there to be connected with those already executed 
in France, by which combined operations the relative situations of the two most famous 
observatories in the world, Greenwich and Paris, would be more accurately ascertained. 

The work was executed under the direction of the Royal Society by Major General Roy, 
F. R. S.; the first be.se being measured on Hounslow Heath, and a base of verification being 
measured on Romney Marsh. In 1791 the actual survey of the kingdom was commenced upon 
the basis of the triangulation already executed. The base on Hounslow Heath was remeasured, 
and the triangulation continued under the charge of Lieutenant Colonel Williams and Captain 
Mudge, of the royal artillery, and Mr. Isaac Dalby, from 1791 to 1799. From 1800 to 1809 
the survey was continued under the direction of Lieut. Col. William Mudge and Captain 
Thomas Colby ; during this period the principal triangulation was extended over nearly tbe 
whole of England and Wales and a part of Scotland. The number of stations or primary 
points was a.bout 200; one to 300 square miles, the lines varying from ten to fifty miles in 
length. 

Upon the ha.sis of this triangulation it was determined to construct a map of England con
sisting of 108 sheets, on a scale of one inch to the mile, or 6 3 h-0 • The execution of the work 
was assigned to the Ordnance department, and carried on by officers of the royal engineers 
sappers and civilians combined, under the direction of Colonel Colby. 

The state of the survey in 1835 is shown in the following extract from a memorial of the 
British Association for the Advancement of Science, published in 1835 : 

"The trigonometrical survey of England commenced in 1791; of the 108 sheets required 
for the whole map 65 only have been published ; at which rate it will require thirty years to 
complete the survey to the banks of the Tweed. Urgent calls for this work are made by the 
proprietors of lands, miiies, &c. ; and another important benefit to be conferred is the correction 
of the Coast Surveys by determining the precise position of headlands. As an illustration of 
this, it may be rema.rked that errors in the most accredited charts of the northern coast have 
been detected to a.n extent, in one instance, of eleven miles.'' 
. The total area of England and Wales is 60,000 square miles, and it is now sixty-six years 
s~nce the trigonometrical aurvey was first commenced. Eight sheets of the one hundred and 
eight, on the one-inch sea.le, remain to be finished. The total expenditures for the survey, 
from 1791to1856, was .£993,514 sterling, or nearly five million'S of dollars. This expenditure 
does not include any expenditure for the hydrographic survey of the coast, the trifling amount 
of £ 250 only having been expended in the fixation of points for the hydrographic parties. 
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The total cost to complete the survey from the beginning was estimated by Colonel Colby at 
£1, 500, 000, or seven and a half millions of dolla.ni. :More recent estimates state that over 
£2,000,000 will be required, or about U0,500,000.* 

The cost per square mile of the English survey, including field-work, engraving, publishing, 
&c., is £30, or 9d. to 12d. per acre ; for the one-inch scale the cost is 9{d., and for the 25-inch 
scale, used in certain districts, 12d. The number of officers and sappers, civilians, &c., 

employed on the survey for the years 1812, 1843, 1844, and 1846, is shown in the .following 

table: 

1842-16 officers, 152 sappers, 517 civil assistant"s, 379 laborers. 
1843-16 · · ·do ... 246 ... do· · · 773 .... do ....... · 560 · · ·do. 

1844-11 ··-do·. -226 ... do··· 556. ··.do·· .. · .. · 268 ···do. 
1846- s ... do·. -181 ... do-· ·265 .... do ···· .... 147 .. -do. 

These statements show the average number of persons employed each year on the survey of 
England alone. 

The number of sheets of different parts of England sold, from 1825 to 1846, was 92, 711, at 
5s. and 2s. 6d. each. t 

IRELAND. 

The survey of Ireland was commenced in 1824, under the direction of General Colby, and 
the principal triangulation was finished in 1842. The connected triangulation of England, 
Ireland, and Scotland, was finished in 1846. 

In the year 1846 the complete survey of Ireland was :finished, on a scale of six inches to a 
mile, and the maps of thirty-one counties published. Plans of one hundred and twenty-six 

principal towns, on a larger scale, were completed; for the scale of one inch to a mile the field

work for thirteen counties had been completed. In 1844 a revision of the maps of the northern 
counties was ordered, the whole of which, with the original survey, are now completed and 

published. The cost of the survey of Ireland from 1824 to 1846 was £749,117; the total cost 

up to 1856, including the revision, was £1, 077, 240 sterling, or about five millions three hundred 
thousand dollars. 

The total cost of the surveys of England and Ireland to 1856 was about $10, 000, 000. The 

area of Ireland is about 30, 000 square miles. The number of officers of engineers, royal sap
pers, civil assistants, &c., employed on the Irish survey during the years 1838, 1839, a.nd 1840, 

is given in the following table: 

1838.-0:llfoers, 22; sappers, 212; civil assistants, 892; 
1839. " 22; " 212; " 892; 
1840. " 22; " 212; " 892; 

The number of copies of maps of the Irish surveys sold up to 1846 
28. 6d. each. 

laborers, 923. 
" 923. 
" 923, nearly. 

was 119,000, at 58. and 

The expenses of engraving a.nd printing the Irish survey, from 1826 to 1846, amounted to 
£78,'184, equal to $393,920.:j: 

GI lkWah P&r. Doc. 1851. 
t Brit. Par. Doe., Oolb7's Suney, &le. 
i Brifil&h hr. Doc. 
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SCOTLAND. 

The following extract from a memorial of the Royal Scottish Society of Arts, May, 1844, 

shows the state of the survey of Scotland at that time: ''From a return lately furnished by the 
Board of Ordnance it appears that the principal triangulation of the survey was commenced in 

1809, and although the principal triangulation is so far advanced as to admit of progress being 

made in the detailed survey and the secondary triangulation, it appears that no part of either 

of them has been commenced, with the exception of a small portion of the secondary triangu
lation along a part of the western coast.'' 

In 1846 the secondary triangulation of only two counties was completed. It is stated in the 

London Geographical Journal for 1856 that the survey of Scotland is now progressing more 

rapidly, with a prospect of its being completed in a few years. 
The total expenditures of the survey of Scotland up to the year 1856 amounted to £283,688, 

or $1,418, 440. 

In the years 18441 1845, and 1846, there were employed on this survey officers and sappers, 

&c., as follows: 

1844.-0fficers of engineers, 2; sappers, 10; civil assistants, 42; Jaborers, 59. 

1845. " " 2· 
' " 27; " 55; " 43. 

1846. '' ,, " 54; 1· 
' 36; " " 63. 

It is estimated that .£917, 500 will be required to finish the survey.* 

From the foregoing it will be seen that the surveys of the United Kingdom of Great Britain 

and Ireland have occupi9d nearly seventy years. 

The total area of the United Kingdom is 120,000 square miles. The total cost of the surveys 

up to 1856 was nearly twelve millions of dollars. The number of persons engaged in the survey 

of England at one time (year 1843) was fifteen hundred and ninety-five; on the survey of Ire· 

land the number engaged in the year 1840 was two thousand and forty-nine; and on the survey 

of Scotland one hwidred and thirteen, making a. total of about three thousand five hundred per

sons engaged on the English survey at one time. 

It is estimated that to complete the surveys according to the plans proposed the total cost 
will be-. 

For England ••••••••.••.••.•.••••••........••.•.•... 
For Ireland ••.• ,. • • . • . • . . . • • . • . . . . • . . • . . . . . . . . . . • .•. 

For Scotland .. . . . • . • • • • • • • . . • • . • . • • • • • . . . . ........•.• 

.£2, 138,265 

l,O'I'I,240 

917,500 

4, 133, 005, or $20, 665, 000. t 

In addition t.o the Rrveys of the United Kingdom, the English aTe carrying on trigonometrical 
surveyg in A:astrali.a, Tasmania, Ceylon, Mauritius, and India, under the direction of the royal 
engineers. In 184:8 an '6xped.ition was 8$nt to the Cape of Good Hope to remeasure the arc of 
meridian llletumred by La Oaille in 1761. A new base was measured and a chain of triangles 
carried a.long the coast for three hundred miles, which has since formed the basis for an accurate 
map of the C08$t, .seveuty miles of which have been completed. t 

• Bdtlsh Par. Doc. 
tBrliish Par. Doc. 1851. 
f 'l'he length of coast.line of England, Ireland, and Bootland is equal to 4,UO miles. 
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THE HYDROGRAPHY OF ENGLAND. 

The hydrographical labors of the English have been more extensive than those of any other 

nation on the globe. She has sent no less than fifty expeditions to the Arctic seas, and has 

vessels continually engaged in different parts of the world, and yet, for want of' a proper system 

of co-operation with the ordnance survey, the charts of the coasts of the United R;ingdom are 

far from being accurate or complete. 
The following table shows the amounts expended by the Admiralty in each year for hydro

grapbic surveys, &c., from 1838to1847: 

Year. No. of officers No. of vessels No. of men em- ExJ>jinditures. 

employed. engaged. ployed. 

1838 43 I 13 196 £68,517 

1839 46 12 655 59;202 

1840 45 13 656 68,862 

1841 50 11 !>50 52,517 

1842 55 
I 

15 199 91,832 

1843 60 25 1,415 142,232 
1844 65 23 1,470 134,126 

1845 71 23 1,439 13G,683 

1846 77 28 1,792 178, 782 

1847 83 21 1,227 U3,ll'l'B 

I, 046, 331, or 

$5,231,665 

In this statement the expenditures fol' the Arctic and Antarctic expeditions which were car

ried on during the period above given e.re not included; these expenses amounted to $1,000,000. 
The following a.re the items included in the expenditures, viz: wages and provisions, expendi

tures of the vessels, hire of boa.ts, instruments, extra pay of officers, offiee expenset!, &c. * 
Of the state of the charts of the coasts of Great Britain as late as 1848 the following extracts 

will give some idea: (From a report of Admiral Beaufort in 184:8.) 1. "The greater part of 

the south coast of England is very roughly "laid dotm, and with none of that aecurate detail which 
is absolutely necessary." 2. "The charts of the western coast of Scotland, from the Mull of 

Cantire to Cape W ratb, are in a most disgra-Oef'Ul state, not only in that hydrographical minute

ness requisite for the aa.fety of navigation, but in geographical p-OSitions, many of which are 

several milee out, even in latitude." 3. "Two large intervals on th~ western eoast of Ireland 
have flet1er be.m 1HVrt1eged, and the charts are mere e~ eketc•e&" 4. ,..'1'he ~tern coast 
of Ireland, between W a.terford and Oork, i1dn nearly the 8&lll& eoumtion.",., 5. ·u A full investi

gation of the tidal streams of the English ehaoael ia .. gte&t d~:alld ought at once to 
be undel'taken." 

From a corresponding report for the year 1844 the following e~ are taken: ".At home 
the south and western coasts of Ireland were so little mown (in 1848) that an additional survey 

o Britilth Par. Doc. 
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was commenced in Galway bay by means of hired boats, and the Shannon party, having finished 

its work, was directed to make a complete survey of Cork harbor. The Firefly was put on the 
soundings of the Irish channel, of which there was no accurate chart." It was estimated that 
the surveys of the waters of the United Kingdom might be completed in ten years, with the 
seven steamers and five hundred and fifty men which had been ordered for the hydrographic 

survey.* 
The Admiralty are now carrying on surveys in the Baltic, the Mediterranean, the north coast 

of .Africa, the south coast of .Africa, the east coast of South .America, the China sea, the Pacific 

coast of North America, and Nova Scotia.t 
Of the character of the Admiralty charts, an English writer in Fraser's Magazine, speaking 

of the hydrographic labors of English officers, says : '' Nevertheless, though these officers are 
now more encouraged, the crowded, insufficient, dark, and garret-like condition of our Admiralty 
hydrographical department is still a disgrace to the service and a cause of difficulty and delay 
in carrying out the daily duties of the hydrography." "The French, Russian, American, and 
other hyd.rographic departments for the public service are very superior to the English." 

"It is to be regretted that the charts and sailing directions sent out to the world from time 
to time by the British .Admiralty are neither so well suited to general use, nor so comprehen
sive, as some of the publications compiled from those very documents by private persons.'' 
"Arbitrary and peculiar modes of representing soundings, dangers, &c., however satisfactory 
to a few who read c:Uarts easi1y, do not suit the majority of those who use them." "Another 
novelty that has been adopted, in not only common sailing directions issued by authority of the 
Admiralty, but actually in such a standard work as Horsling' s Directory, is the substitution of 
magnetic bearings for those true ones which remain invariable. In such cases the permanent 
bearings nave been altered arbitrarily to those by compass, of which the correctness is doubt
ful, even in the year of their assumption, and which may vary in the course of years." 

".A.t the southern extremity Qt' America, for instance, the variatio.n of the compass is now 
nearly two points easterly; in the time of Magalhaens it was only half a point easterly." 

The delay iu oompleting the hydrographic surveys of the coasts of the United Kingdom 
arises from not having any land survey to work upon ; ten yea.rs were consumed in making a 
survey of lochs and bays on the north ooatoit of Scotland which ought to have been finished in 
half that time.;j: 

The sales of Admiralty charts in 
ceived for the ch.arts being £2,990. 
size 2s., and the amallest 6d. 

the year 1855 amounted to 55, 880 copies, the amount re
The largest size charts (antiquarian) bring 3s., the next 

A. general agent is employed to sell the charts, who is allowed 40 per cent. i sub ·agents are 
allowed 20 per cent. 

The sale of Ordnance charts in 1851 a.mounted to £3,950, or $19, 750. 
Supposing tbe expenditures of the h.ydrographic department of the Admiralty to have been 

equal for the laat ten years to the expenditures for the ten years previous to 1848, the total 
e_xpenditurea for hydrography in England for the last twenty years amounts to over ten mil
hons of doll&rs, exclusive of the .A.retie and A.ntartic expeditions. 

It has already been shown that the expenditures on the trigonometrical surveys of the United 

o Admiral Beaufort's Report in 18U. 
t Jour. London Geog. Society. 
t Admiral Beaufort's Report. 
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Kingdom, up to 1856, amount to nearly twelve millions of dollars, so that the total expenditures 
of Great Britain for surveys up to 1856, and principally within the last twenty years, amount 

to twenty-two millions of dollars. 

Analysis of the Report o/ tlte Select Oommitl;e,e, appointed to cowider the Ordnance survey o/ Scolland; 
ordered by the House ef OommoruJ to "be printed, May 6, 1856. ' 

1. It appears that when the ordnance survey was commenced, in 1784, it was intended to 
produce merely a military map of the southern counties of the kingdom, but as the work ad
vanced it came into favor as a road map, a travelling map, a county map, and general geograph· 
ical map. That so it continued till 1824, when the Irish members of Parliament concluded 
that it would be advisable, in the adaptation of the national survey to Ireland, (the triangulation 
having been extended to Ireland,) to secure some further social advantages, and especially to 
make it subservient to the collection of taxes. .A committee was appointed on the subject, 
which recommended a townland snrvey* on a scale of six inches to a mile. A six-inch scale 
was accordingly adopted. When a portion (the centre and southern part.s) had been com
pleted, the government extended the details of the survey from the boundaries of townlands 
to th~ subdivision of fields, and concluded to extend this detailed survey to the north; that is 
still in progress. 

2. In 1840 all England, with the exception of six northern counties, had been surveyed on 
a scale of two inches, and published and engraved on a scale of one inch, and a small portion of 
Scotland had been previously surveyed on a similar scale. 

When the survey came to the six northern counties, it was found that those thickly 'peopled 

districts could not be properly represented on a scale of one inch, and the treasury authorized 
the remainder of England and the whole of Scotland to be surveyed on the six·inch scale. The 

survey of Scotland was suspended in 1828, in order that the survey of Ireland might be pro
ceeded with, and was resumed in 1840, the snrvey of Ireland having been completed. 

3. In 184:9 another committee was appointed, but th.e only recommendation they made was 

that the surveys of towns should precede those of the rural districts. 
4. The next step was the committee on the Scotch survey in 1851. The question before 

the committee was, whether they would have a six·inch or a one-inch map ; they pronounced 
in favor Qf the one-inch map, and orders were aeeordingly given that the remaining four coun· 
ties of England, and the whole of Scotland, were to be done on the one-inch scale. 

These instructions produced great dissatisfaction. 
5. Consequently numerous petitions were received to induce the treasury to rescind the 

order in favor of the six-inch scale, and, in 1853, Lol'd Efoho drew up a memorandum on the sttr· 
vey which was transmitted with a treasury circular to the moet distinguished scientific societies 
and persons in the kingdom, requesting their opinions an the' relative merits of the six-inch and 
a larger scale, it being understood that under any circumstances the 0J1e-inch sea.le should be 
proceeded with. The replies were as follows : in favor of the six-ineb ecale, 82 ; in fa:vor of a 
larger sCAle, 120-the latter from the most distinguished sources. 

A second circular was issued to the same }l&rties, requesting them to state what scale they 
would recommend. 

0 A townland is a subdhililon of a pariah, varying from 20t to 1, 000 ac:rea. 



 

THE UNITED STATES COAST SURVEY. 257 

These replies were referred to a committee of three, who reported that the weight of 
authority was decidedly in favor of a scale of n\n> or 25-inch scale, popularly called the ''inch 
to the acre" scale. 

Under these circumstances, the treasury determined that the surveys of Ayrshire and Dum

friesshire should be drawn on paper on the scale of '1rhr-0' and that, until a final determination 
should be arrived at, the same course should be applied to the other districts. 

6. Colonel James was first employed as Superintendent in 1854. 
7. In 1854:, the treasury recorded a minute founded on a report of Colonel James, in relation 

to the engraving of the ordnance survey, in which their Lordships stated that they had arrived 
at the following conclusions : 

(1.) That it was unnecessary that the highlands should be surveyed on the !!-fn scale, and 

that the Superintendent should use his discretion as to what districts should be surveyed on 
that scale. 

(2.) That the plans on the •rr/-n scale should not be engraved, but tha.t copies when wanted 
should be furnished by the anastatic process.* 

(3.) That the highlands, and other partially cultivated districts, should be drawn on a scale of 
six inches, copies to be furnished by the anastatic process. 

(4.) That the general map of Scotland on the one-inch scale should be proceeded with. 
(5.) That plans of towns of more than 4,000 inhabitants should be drawn on a scale of gh· 
(6.) The committee find that there is a gradual progress of public opinion in favor of the 

2fi-inch sea.le. 

(7.) The committee find that from the evidence of Colonel Dawson attached to the Tithe and 
Inclosure Commission, if his suggestions made in 1837 had been complied with, there would 
have been a saving to the government of .£3, 529, 830, besides a considerable further outlay in 

the surveys for roads, canals, water supplies, &c. 

This amount was laid out on unreliable parish maps for the special purpose of commuting the 
tithes. 

"The Chancellor of the Exchequer was urged in 1837, by Col. Dawson, to have a national 
survey of a scale sufficient for all purposes, and especially for the tithe commission, made. 
The representation was overruled, and the consequence was an outlay of two millions on 

unreliable parish maps." -(Trevelyan, 1856. t) 

"There was thus an expenditure for this purpose of two mi11ions. Colonel Dawson says the 
amount was .£3,529,83(} = $17,000,000, (seventeen millions of dollars,) which would have been 
enough to survey the whole of England on the largest scale.'' • 

8. The committee find that the estimate of Colonel James, of £917,000, is correct (of which 
£284,000 have been already expended) for the 25-inch survey; that for the 6-inch survey 
£S17,0()0 would be required, and for the 1-inch survey .£250,000. That the difference in cost 
?f the 25-inch and 6~inch would be immaterial. 

9· Of the £917, 0-00, deducting .£284, 000 already expended, there remains a sum of £633, 000; 
that sum would be spread over ten years, making an annual expenditure of £63,000 a year. 

H>. In Ireland a I-inch map will have been obtained for .£1,293,000. 
0 
~e &Dastatic Pl"OCellil COIUli8tll in taking a tracing from the map and turning it over on a sheet of zinc ; the back of the 

lllaJ> 18 tben w1111hed with dilute nitric acid which remove& the zinc, except on the lines of the drawing, where the oil protect& 
the zinc· the....._,_ ' 

• ,,....., iB then ready for lll!e.-..(From the evidence of Colonel Ja.mes before the committee.) 

t ,.l'ODI the •lideaoe of tilt 0. 'ITimslyaa liefon ibe committee. 

83. 
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11. In England and Wales a 1-incli map has been obtained, exeluive of the six northern 
counties, for £989, 219. 

12. Whatever the first outlay may be, it may hereafter be found, as in the ea.se of France, 
that it is more economical to produce first e. map on a large scale, from which those on smaller 
see.lea may be reduced. 

13. The delay in the ordnance survey of Scotland has been caused by the tra.nafe-r of the 
surveying staff to Ireland. 

14. jThe committee have come to a decision in favor of a scale of 2'oo· The estimate of 
.£917, 000 includes the estimate for the publication of the 6-inch and I-inch, reduced from the 
25-inch. 

15. The committee recommend the system of contouring.-( Moy 61 1856.) 
It is stated in the proceedings of the committee that the tOtal expense of the eurveys of 

the United Kingdom, not including the hydrography, could not be less than .£4,000,000 or 
£5,000,000, or about twenty millions of dollars. Extract from the evidence of Colonel James 
before the committee, April, 1856: 

"The primary triangulation of the United Kingdom, commenced in 1184, has just been com· 
pleted; by primary triangulation, I mean that large triangulation which embracee the whole 
United Kingdom, with sides varying from. sixty to one hundred and twenty miles.'2 

The net return of sales of the ordnance maps of England and Ireland is .£4, 000 a year. 
Nak.-In Colonel James' evidence before the select committee on the ordnance survey of 

Scotland, he says: "Up to this year the regimental pay, every allowance to the men aJJd 
officers, and every incidental expenie whatever attending the survey, appeared in the votes 
together. This year, (1856,) without any reference to me, it is stated, after stating the sum 
required: •Nota bene.-The above is exclusive of the expense of four compani*' .of sappers and 

miners employed on the survey, the same having been transferred to the laud fo.roes.' " So that 
the total given for the expenditures for ordnance surveys includes pay of sappers, officers, &c. 

Extract from the evidence of Lieut. R. R. Dawson, before the select committee on the 
ordnance survey of Scotland, 1856: "The Austrian goverJllllent has devoted for seventeen 
ye1U'S £100,000 ($500,000) a year to ca.rry on a survey, and contemplate a large further 

expenditure." Total expended by .A:estria in seventeen years, $8,500,000. 

FRANCE. 

The scienoo of geodetic surveying originated in the labors of the French academicians to 
determine•the correct form and dimensions of the earth, towards the elose of the .sev.enteenth 
century. The discussions which took place in the Academy of Sciences concerning the theory 
of gravitation, then jrn>t announced by Newton, led to more RCC'Jll'ate investigatioml on the 
figure of the earth, the object being to test the correctness of this theory; and, in order to 
determine more accurately the length of an arc of meridian, the principle ef triangulation~ 
invented or employed for the first time. A measure of an a.re near Paris, i.n the beginning of 
the eighteenth century, was the first instance in which this principle was used. 

This arc was subsequently remeasured with improved matrumeuts, while at the ·same time 
expeditions were sent to different parts of the world by Louis XV, at great expense, for the 
purpose of settling the question of the ea.rth' s fig-ure. 

The famous expedition. to Pill'U, in l 7:BO, ami .t;U trigonomet.a:ieal ~ o.a the .A.n~es, 
was one of these. Another was sent tO the Gulf of .Bodmi.a, sad .OOUt the year 1'16& La OaiJle 
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measured an arc at the Cape of Good Hope. The French arc was extended southward towards 
the close of the la.at century, and was finally completed from Dunkirk to the island of Formen
ter8 m the Mediterranean, the length of the chain of triangles being about nine hundred miles. 
An arc of parallel had also been measured from Bordeaux. to the frontiers of Savoy. These two 
chains of triangles formed the basis of. the map of France by Cassini, which was in use at the 
beginning of the present century. 

A project for a new map of France was presented to the minister of war in 1816. The map 
of Cassini had been corrected, and the plates retouched until its existenee could no longer be 
prolonged; and it was found also that the base upon which it was established was erroneous. 
It failed in all the necessary details presented by modern charts, and the configuration of the 
gr01md wM incorrect. A commission, of which La Place was president, was app<>inted to 

repert s pla.n, which plan was adopted by the King in August, 1816. This plan, aocording to 
the evideB<Je @f the director of the ordnance survey of England, before the committee of Parlia· 
ment appointed to investigate the townland survey of Ireland, anticipated the expenditure of 
four millions of pounds, or twenty millions of dollars. 

The work was oommenced in 1818, by remeasuring the bases of the former. survey, and 
extending and '\'erifying the former triangulations. In 1827 the progress was 11.S follows: 
1. The completion of the principal chains of triangles; 2. The measurement of five bases of 
verification; 3. The triangulation of the first order of six quadrilaterals, by the crrn!sing of the 
principal. chains of triangles;+ 4. Of the 249 sheets which were to compose the new atlas of 
France 40 were covered, each with 20 to 150 geodetic determinations of positions, producing 
from 7,000 to 8,000 geodetic points, by which about 30,000 tertiary positions were tixed for 
tM topographical work, and 1, 709 square leagues of the 27,000 which compose the surface of 
the empire were drawn. 

The total area is equal to 27, 000 square leagues, or 205, 000 square miles. Sixteen draughts
men, superintended by two officers, are constantly engaged in projecting the charts, on scales 

of nhw and mn. for the various uses of the public service. For the engraved charts the 
scale was established at TDill"o· 

Seventy-five officers,,men Gf education, were constantly engaged in the field-work; thirty-six 
eDgra.vers, tak.1'n from the School of Engraving, lfere employed in the engraving depa-rtment. 
In 1829 twenty-three sheets had been engraved, comprising the territory between Paris and 
the northern fron.tien, and a ehart of the triangles was nearly finished. t '" 

The expenditures on lh.e maps, includinfi. field and office work, pay of officers, &c., from 1818 
to 1828 (ten years) am01tnted to 1,270,000 francs, or $254,000. It was el!tima.ted at that time 
that it would require thirty yea.rs to complete the survey with the force then employed. t 

The progress in 1846 was u follows: Number of sheets published was 105; the number in 
the hands of the engraver 40; number finished on the ground 163. The primary triangulation 
was finished in 1844. The n'Qmber of officers employed in 1846 was 78: on geodesy 14, on 
topography 65.~ 

_The number of sheet.a lnish.ed at the present time is 172, comprising about 163, 000 square 
miles; the cost per a.ere is about 8! cents. The cost of each large chart was fixed at twelve 
francs, ($2 40,) ea.ch chart representing a surface of 130 square miles. The charts of England 
corresponding co~t *5 20, each chart representing 108 l'lqnare miles. 

q 
111 ~e Plan of. the. aurvey requhed the whole of France to be divided b7 pa.n.ll.el c:halDa of triangles, llO u to form 

U&driiatel'&]a WWi aides of 200,000 aotrel. 

t ll-orlal du Depo"'t de la Guerre, 1827. + Dul. Soc. Geographie, 184'6. 
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The surveys are executed by the Ingenienrs Geographiques and officers de l'Etat Major. 
In addition to the geodetic and trigonometric operations in France, the French officers de 

l' Etat :Major are now engaged in making a map on a large scale of th~ city and environs of 

Rome.* 
An extensive triangulation of the western coast of France was commenced in 1816 under the 

direction of Beautemps Beaupre, and executed by the hydrographic engineers Daussy and 

Begat, for the purpose of forming a basis for the survey of th,~ coast. In 1839 a n.et-work of 
triangles had been completel!l from Dunkirk to St. Sebastian in Spain. t 

This triangulation occupied about twenty-three years. 
A triangulation of the southern coast, from Villefranc to Cape Serbere, was finished by Begat 

in 1844, for the hydrographic survey of that coast. These operations, commenced in 1816, 

were divided into three periods: the first, from 1816 to 1829, wa8 occupied in the triangulation 
between Brest and St. Sebastian in Spain; the second, from 1829 to 1839, on the triangulation 
from Brest to Dunkirk; and the third, from 1839 to 1844, was occupied in the survey of the 

southern coast. t 
The work was conducted under the direction of the "Depot de la Marine, n and was inde· 

pendent of the trigonometrical survey of the empire, which is carried on under the ''Depot de 
la Guerre;" the triangles are to be connected ultimately with the new map survey, by which 
they will be verified. 

The French are about to redetermine the longitudes of the principal stations of the great 
trigonometrical survey by the method of the electric telegraph, a method which was first 

employed on the United States Coast Survey in 1849. 
The survey of the coast, commenced in 1816 by Beautemps Beaupre, forms the basis of the 

accurate hydrographical charts that have been made of the seacoast of France.t 
The hydrographic surveys now embrace the whole of the seacoast of France, and their hydro· 

graphic engineers a.re now engaged in making charts of the coast of Italy and the coast of 
Algiers. A .llfY accurate chart of the straits of Gibraltar, the first that was ever made, has 
just been co9f>leted. It is based on a triangulation extending some distance along the shores 
of Africa. The greatest depth of the straits "!Vas feund to be 500 fath~s. § 

The following table show~ the a.mount C-. expenditure for hydrographic purposes by the 

Depot de la Marine, from 1834 to 1848: 

1834········-························-·· 
1835 ......................••............ 

• 1836 ....•...................•.•......... 

1837 ....•• - ......•..••••.•.•.•....•..... 
1838 •... •.· ............. • ...•.•.•...•..... 
1839 ............. • ...................... . 
1840 ...............•..............••.... 
1841 · .................................. . 
1942 ....••...............•............... 
1843 ..........•.......•..•.•........•... 
1844 ...•................................ 

o Bul. Soc. Geog. 

706, 700 francs. 
'129, 000 " 

733,000 " 
774,000 .. 
782,000 '' 
782,000 " 
725,000 ,, 
725,000 ., 

912,000 " 
996,000 " 
970,000 ,, 

t B6gat l!lzpoti6, &c., on the hydrogTaphlc opeu.tionl of tlae OOlllJt of ll'Anoe. 
t Tbe 1engtb of the cout of France Is fOCI liilles. 
§Journal of Geog, Soc., London. 
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1845 ....••..••.••......•••.•.•....•..•.. 
1846 ..•.•..•..•••.••................•..• 
1847 ............•....................... 
1848 •••.......•......................... 

965, 000 francs. 
966,000 
966,000 
983,000 

" 
" 
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Total· · · · · · . · · . · · . · ...... 12, 714, 000 fr. = $2, 544, 800.* 

The expenses are divided ifio personal and material: the personal comprise the salaries of 
officers of the ''Depot des Cartes et Plans;'' examiners and professors of hydrography; Ecole 
de Maestrance and Ecole des Aprentis, Library, Hydrographic Survey of the Coast, &c. 

The material comprise the hydrographic survey of the coast, salaries of workmen, objects ot 
art, &c., engraving and publishing, purchase of instruments, books, &c.; all the expenditures 
being comprised unde~ the head of "Maritime Arts and Sciences." 

The annual expenditures is now about $200, 000. The annual expenditure of the Depot de 
la Guerre about $80, 000. 

INDIA. 

The most extensive geodetic operations that have been accomplished are the measurements 
of two arcs of meridian of colossal dimensions; one in India, about 1, 500 miles in length, and 
the other in Europe, extending from the Black Sea to the northern boundary of Sweden, 1, 800 

miles in length. 

These arcs form a permanent basis, respectively, for the construction of accurate maps 

of the countries through which they pass, and the measurement of the meridian arcs are rather 
incidental results of the extended chains of triangles, which had their origin in the commence
ment of trigonometrical surveys; the great extent of the measurements, however, furnish the 
most important contributions to a correct knowledge of the dimensions and geography of the 
globe that have ever been given. 

The Indian arc was commenced by Col. Lambton, under the direction.&? authority of 
the East India Company, in 1801. The directors of the company having wis~etermined to 

make the surveys o~ extensive possessions in India dependent on trigonometrical deter
minations of the most accurate kind, the completion of the gr~t chain of triangles through the 

heart of India, from the southern extremity to the Himalaya mounfa.ins, with the numerous 
subsidiary triangles along the chain, now forms a basis of operations upon which thti surveyors 
are extending -and completing the survey of India. 

Col. Lambton was succeeded in 1823 by Lieut. Col. Everest, who completed the great 
work on the meridian arc in 1843. The total length of the arc is 21° 21', which is equal to 

about fifteen hundred i3tatu.te miles. The number of primary stations of the principal chain of 

triangles is about 200, the average length of the sides being twenty-five to thirty miles. The 

total number of square miles of triangulation in India is now 477,044. The cost of the geodetic 

work was £312, 389, or one million and a half of dollars, the cost per square mile being about 
sixteen shillings. t 

The total area of India Yi l, 380, 000 square miles, and the population 15J, 000, 000. 
In l822 a revenue survey was commenced in India, which consisted in the determination of 

the boundaries of estates with the theodolite a.nd cha.in. A comparison of the revenue with 

0 Prom lleportll of lihe French Mi.Dlltera of War ii.Dd. Marine. 
t Brltlah Par. Dae t 1861. 
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the trigonometrical &Ul'Vey shows, first, that the errors in the former amounted to from 4 to 12 

feet per mile, while the cost was in favor of the trigonometrical method, including the topo

graphical work. 
In a report of the present surveyor general of India, Lieut. Col. Waugh, published in 1851, 

he states, ''that the cost <>f the survey, per square mile, tends to diminish as the work 

advances, from the facility acquired by well trained establishments, and the very efficient mode 

of working exercised by the superintending officers;" "that the cost tends to diminish, if a 

proper system be adhered to and innovation be guarded against."* 
.As an illustration of the errors to which geographical maps are subject, when not based upon 

accurate geodetic determinations, it may be mentioned that Col. Lambton found an error 

of forty miles in the breadth of the peninsula of India. 
The hydrographical operations of the East India Company embrace a part of the eastern 

coast of Africa, the Red Sea, the Persian Gulf, the .Arabian Sea, the Bay of Bengal, and the 

China Sea. The charts published by the company up to 1849 were as follows: Coast of Africa, 
4; Red Sea, 7; Southeast Coast of .Arabia, 4; Persian Gulf, 21; Coast of Scinde, 26; Bay of 

Bengal, 27; Coast of Martaban, 13; China Seas, 38; Indian Ocean, 5.-Total 145. 
These charts embrace the reconnaissance of the shores from the most eastern cape of .Africa 

to the China Sea, the result of twenty-nine years labor. The number of officers engaged during 

this period was ninety, with an average salary of £150. The Bengal Presidency alone 

expended during this period .£110, 000 = $550, 000, in maritime surveys. The Madras Presi

dency, from 1839 to 1846, seven years, expended $55, 000. t The expenses of the Hydrographic 
Department Office in London amount to about $3, 000 per annum. The price of charts sold 

by the East India Company varies from ls. to 1 Os. 6d. 

BUSSIA. 

In 1816 :Mr. W. Struve was assigned to tbe charge of the trigonometrical operations in the 
province of Livonia and Mr. De Tenner to those of Lithunia, for the purpose of ma.king accurate 
surveys or;·thQSe provinces. The facilities offered, however, by the regi'on of country between 

the mouth of the Danube a.nd the Baltic suggested the measurement of the great a.re, the com· 
pletion of which was a.nnounced by the Academy of Sciences of St. Petersburg iu 1852. This 
great workt accomplished under the direction of the illustrious StruvC:J, comprises a chain of 
triang1es extending from Ismail, near the mouth of the D&Dube, to the northern boundary of 

Sweden, a distance of 1,800 miles, and embracing 25° 2.01
• 

The northern portion of the work. was executed through the co ... operatioa. of Sweden and 
N orwa.y, a.ud it is now proposed to extend it southward aevera.l degrees. The total arc is 
composed of sections arising from the division of the ground a11d the ex.ecatioD of the geodetic 
work. 

1. The Norwegian arc • • . • • . . . . . • . . . • • . • . • • • • • • 1° 46', 25 primary st.a.tions. 
2. The Swedish arc ......••....... , • • • • • • • . . • • . 3° 03', 26 " 
3. Arc of Finland. . . . . • . . . . . • • • • . • • • • . • • . . . • . . 5° 46', 73 " 
4. Baltic a.re ... - .... • ..•...........•.••. ·. . • . . . So ·351, 83 " 
5. Arc of Lithunia ••••.•... - . . . . . • . . . • . . • • • • • . 4Q fl', 57 u 
6. A.re of Volni&+ ... · ........................... ~., ... a-o 18', -i'l '"' 
'1. A.re of Bessarabia ...... .......... , ...... _ •.•... __ 0 26', 46 '' 

0 British l'ar. Doc., 1S51. t The cpenditm. of 8" ~ Phllkf•ui• eould DOt beaacertained. 



 

THE mrr£ED STATES CO.A.ST SU'BVEY. 268 

Subtracting the identical stations, there are 27 5 principal ·stations of the triangulation. Upon 

this line of triangles there are ten measured bases. The latitude was determined at thirteen 
points of the arc.* The work occupied 36 years. 

After giving a history of the various operations, Mr. Struve concludes his notice with the 

following remarks: "It will be seen from the preceding history that the scientific world owes 

the realization of this vast enterprise to the powerful protection of three monarchs, S. M. 
l'Empereur Alexandre, of glorious memory, S. M. l'Empereur Nicholas, and S. M. le Roi de 

Swede et Norway, Oscar.+ 

PRUSSIA. 

The second great chain of triangles of Europe commences at the northeastern boundary of 
Prussia, and extends along the south coast of the Baltic to the island of Rugen, where it con· 
nects on the north with the triangulation of Denmark, and on the south with the triangulations 
of Mecklenburg and Hanover. That portion lying between Memel, near the northeastern 
boundary of Prussia and Fiume, was executed by the distinguished astronomer Bessel, between 

the years 1831 and 1836. It embraces fifteen primary stations and one base near Konigsberg. 
Astronomical observations for latitude were made at two stations and for azimuth at three. t 

In 1836 the chain was extended by Baeyer along the shores of the Baltic and southward to 
Berlin, where a base of verification was measured. The number of primary stations comprised 
in the triangulation of Baeyer is 65, the lines varying from four to forty miles in length. The 

triangulations of Schumacher and Gauss extend the system over Denmark, Mecklenburg, and 
Hanover, whence it extends to Holland and Belgium, and through Westphalia and the Rhenish 
provinces to meet the surveys of France. 

The geodetic operations of which this primary chain forms a basis embrace the whole of 
Prussia and Germany, and extend southward to connect with the surveys of Austria and 
Switzerland, which are again connected with the triangulations of Lombardy, Sardinia, and the 
Italian States, and on the west with the French survey. 

The great chains of triang'~s which form the basis of the surveys of Europe may be described 
thus: 1st. The meaanre of the French arc of 12° 22', (l,20() miles in length,) from Dunkirk to 

the island of Formentera in the Mediterranean. 2d. The arc of parallel from Bordeaux to the 
frontiers of Savoy, and the extension of this arc across the Alps by Austria and Sardinia com
bined, to meet the Austrian arc of parallel from Fiume on the Adriatic to Rivoli; thlli' making 
a complete cha.in from Bordeaux, on the west coast of France, to the Adriatic Sea. 3d. The 
great Russian arc series of triangles from the Black Sea to the .A.retie ocean. 4th. The chain 
of ~ssel, Baeyer, Schumacher, and Gauss, along the southern coast of the Baltic and the north 
of Germany. 

Upon these gre1'ot systems the whole of Europe has been covered with a net-work of triangles, 
forming, a.s far as possible, one harmonious system. The triangulation along the Baltic has 
bee.n extended sout~ward through Germany and Pr.ussia to connect with those of Austria and 
Switzerland; the surveys of Switzerland and Austria are again connected with those of France, 
Sardinia, Lombardy, the Italian States, and Russia, and by the subdivision of the triangles and 
the plane-table wol".k &Jmost every town, hamlet, church-spire, farm, or hut, has found its proper 
place upon the maps which have been constructed. 

CltBkQve.---Elat;ory ol the &!c.'and,iaav)aa MC. 

t~aad Daeyer, Gradmeesung. 
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The following is a list of maps which have been :finished or are in progress in Flurope at the 
present time, all constructed with the most minute detail of topography by the plane-table. 

Talile ah.owing the state ef wpographical, m.aps in Europe; the number of sheets required to oomplete 
the map ef each oountry is given, and the numbe1· al,ready finished, the number unfinished, and the 

sroh.* 

Countries. Scale. Tot.el number Number com-I Unfinished. 
required. plete. 

~------~--~~~------~----1-------------··--~-------11----------~1~~-------
England ...... -------------······· lOB 

F'r&nce------------------·--·------ 249 
.)3elgiurn •••••• -------·-- ------····1······-···-··1 
Net.b.erlandf!. _____ ··---------··---·, 6Z 

llan-Over •••••• ·········-·--·-·-·-- 62 

West Prtll!Bia •• --- --·· ---· ----····-· 69 

Hemse ••••• ------------------····-· 36 
ltortet:nburg....................... 56 

Baden ...•......•. --------------·· 
Swiillerlaod ••••• ------------··· •••• 

:Bavari&. ·----- ·-. - - ----------. --·

TyroL •••• ----. -- • --- • -- .• ---· ---· 

Sa.rdini&---·-·-·------·--··-·-·---· 
Parma, a.nd St.at.es of the Church •••••• 

Illyrla and Styria---------··-····---
.AUlltria •••••••• _ ••• ___ • __ • _ •••••• _ 

:Bohemia ••••••••• ------------- ___ . 

Saxony ......................... .. 

E. Prullllia •••••• ----·-············· 
Silesia ____________ -----------·----

Gallicia. ----- --- • --- -- ·--· -- --- • -
Upper Prlll!lli& ••• - _ --- --- _ •• __ •• _ -- •

1 

56 

16 
99 

23 
41 

8 

37 

37 

3'1 

l'1 

Z46 

18 
58 
23 

100 

1'12 
Complete. 

12 
62 

69 

.'36 

66 

56 

10 
99 

23 
41 

8 

57 
87 

23 

14 

190 

18 
28 

23 

8 1-63,360 
77 1-80,000 

------- .......... l-J0,000 
60 1-50,000 

0 1-100,000 

0 1-60, 000 

0 1-60,000 

0 1-50,000 

0 l~00,000 

0 1-100,000 

0 1-5-0,000 

0 1-144,000 

0 l-86,000 

0 1-116, 400 

0 l-lU,000 

0 l-lM,000 

14 l-1'4,000 

B 1-57, &00 

56 1-100,000 
() l-IU,000 

85 1-115,000 
0 1-150,000 

An accurate survey of Greece in 36 sheets, by Colonel Peytier, now director of the DepOt 
de la Guerre, has just been published. t 

The trigonometrical survey of Sweden is rapidly advancing; it is to consist of 260 sheets . 
.A. set of maps has just been prepared by the hands of the Crown Prince, who takes the most 
active interest in the progress of the surveys. A complete trigonometrical survey of Spain 

has also been ordered and is in progress, only a small pa.rt of the primary triangulation, how· 
ever, being completed. 

Of the Atlas of India 40 sheets have been completed, a.nd 12 ll.re in the hands of the engravers. 
With regard to the hydrographical surveys of Russia, PrU:SBia, Sweden, and Denmark, in 

the Baltic, Admiral Beechey, president of the London Geographical Soci~ty, in his address 

before the society in 1856 says: "No fleet ever left England so well stlpplied with charts 38 

the Baltic fleet in the late war. These cha.rte were prepared by Sweden, Demnark, Norway, 
and Russia., under the accomplished officers Vibe, Zi.hrtma.n, Klint, and Liitke.'' . 

The hydrographic survey of the entrance to the' Ce.twgat has be:en completed by Denmark, 
as well as a trigonometric&l. and· hydrograpllic s~ey of Ieelend. 

•Petermacn. ''fJ<iuriul LOlidon Gq. Bocietj. 
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The English have two surveying vessels in the Baltic, notwithstanding the completeness of 

the Baltic charts. 

RE C.A.PITUL.A.TION. 

ENGLAND. 

The trigonometrical survey of England was begun in 1791. The total cost up to 1856 was 

nearly five millions of dollars. The number of persons engaged in one year, say 1843, was 
1, 035 officers, sappers, and civil assistants, and 560 laborers-total 1, 595 persons engaged. 
Progress up to 1856, of the 108 sheets required for the map of England 100 are completed. 
Cost per square mile $150; cost per acre from 9d. to 12d. Area of England= 60, 000 square 

miles. The survey has been in progress sixty-five years. 

IRELAND. 

The trigonometrical survey of Ireland commenced in 1824; finished in 1846. 
Revision commenced in 1844:. 
The total cost of survey of Ireland, from 1824 to 1846, was five miHjons three hundred 

thousand dollars, ($5, 300, 000.) The number of persons engaged in one year (average of three 
years) was one thousand one hundred and twenty-six (1, 126) officers, sappers, and civilians, 
and nine hundred and twenty-three (923) laborers-total 2,049 persons engaged each year, 

(1838, 1839, and 1840.) Time occupied 22 years; area 30,000 square miles. 

SCOTLAND. 

Survey commenced in 1809; total cost up to 1856, $1, 418, '100. 
Average number of persons engaged in 1844, '45, '46, was twenty-eight officers and sappers, 

fifty-one civil assistants, and fifty-five laborers-total 134. Progress in 1856: survey hardly 
begun, except a portion of the triangulation. Time occupied forty-seven years; area of Scot· 

land 30, 000 square miles. 

The total cost of the survey of England, Ireland, and Scotland, up to 1856, was twelve millions 
of dollars, ($12, 000,000.) .b..rea 120, 000 square miles; time sixty years. 

Average number of persons employed in 1840, (3, 500,) three thousand five hundred. 

E:li!GLISH IIYDBOGRAPRY. 

Total cost for ten years ending 1847-' 48 was $5, 231, 655; and supposing the exrenditures 
equal to this amount for the last ten years, the expenditures for the Jast twenty years amount 
to over ten millions of dollars, ($10, 000, 000.) 

Number of persons engaged in hydrographical surveys average yearly, from 1843 to 1847, 
70 officers and 1,450 men-total 1,520. Progress: the hydrographic charts of Great Britain 
ar_e still in a very unsatisfactory state; no systematic operations have been performed until 
within a few years, and there has been no co-operation of the land and hydrographic surveys. 

The total cost of trigonometrical and hydrographic surveys of Great Britain up to 1856 = 
*20,000,000. Length of coast of England, Ireland, and Scotland, 4,410 miles. 

FRANCE. 

. The surveys have been in progress nearly one hundred years. The new map was commenced 
in 1818; it is now two-thirds finished. Expenditures on the new map up to 1828, ten years, 
"'ere t254, 000; at which rate the total expenditures up to the present time, 1856, amount to 
$l,OOO,OOO. There have been employed on the new map of France 2,500 persons, men of 

34. 
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educa.tion, (besides the laborers,) since its commencement. The number of officers constantly 
employed in the field is seventy-five. Area of France 105, 000 square miles; cost per acre 8~d. 
sterling. Time occupied on the new map is forty years, and it is only a little over two-thirds 
finished, (published.) 

HYDROGBAPHY OF FR.A.NOE. 

The surveys for the charts of the coast were begun in 1816 and finished in 1844. Time 28 
years, (occupied in triangulation;) length of coast 600 miles. 

The total cost of the hydrographic department of France from 1834 to 1848, 14 years, was 
$2, 554, 800; yearly expenditures from 1844 to 1848, 900, 000 francs, = $180, 000. .Add for ten 
years, 1848 to 1858, $1,800,000, and the total cost of hydrography since 1834 is $4,355,000. 
This is the expenditure of the Depot de la Marine. The annual . expenditure for the hydro_ 
graphic reconnaissance of the coast of France is 80, 000 francs. Total expenditures of trigono
metrical survey and hydrography of France up to 1856 amount to over five millions of dollars. 

INDIA. 

The surveys in India have been in operation nearly sixty years. 
The survey of Russia thirty years. 
The surveys of Prussia, Austria, and other States of Europe, thirty to seventy years. 
The cost of the surveys of Hesse and Wurtemburg was 20 and 25 cents an acre. 
The surveys of Europe are generally not so detailed and accurate as the Coast Survey of the 

United States. 

Compared with European surveys, the progress of our Coast Survey stands in the most 
favorable light in the estimation of th~ most distinguished hydrographers of Europe. Captain 
W. H. Smyth, R. N., President of the Geographical Society of London, in 1850, in his address 
of that year says, in speaking of the United States Coast Survey: "The Coast Survey of the 
United States is a truly national undertaking, and has been most creditably conducted through 
all its various departments of science.'' 

"I have studied the question closely, and do not hesitate to pronounce the conviction that, 
though the Americans were last in the field, they have (per saJ,tum) leaped into the very first 
rank." 

''Were I asked to give instances, I would say, look to their beautiful maps and charts; see 
their practice of establishing longitudes by electricity, and the probable extension of its 
wonderful chronographic application; mark their novel method of taking and recording transits 
by a galvanic current, and consider the excellence and refinement of their astronomical 
observations for geodetic purposes, as proved by their being able to detect the alteration of 

gravity caused by a difference in the density of the earth's crust.'' 
In his address of 1851, Oapt. Smyth says: "The very able and detailed Report of the United 

States Coast Survey, by Prof. Bache, bas been forwe.rded to you by the Hon. Edward Everett 
and is in every respect a model for works of that kind/' 

In the address of Sir R. I. Murchison, before the same society, in 1852, we find the following: 
''The very efficient manner in which the Coast Survey of the United States is conducted under 
the superintendence of Professor Bache has been adverted to by my predecessor. I have now 
the pleasure of mentioning that the Annual Report of that dietinguished physicist relative to 
the progress of the work during the year 1851 is, if possible, more worthy of notice than any 
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that have preceded it, for.in this document you have the ways and means by which such results 
are obtained along all the eastern coast through nineteen degrees of latitude, and can mark with 
admiration the rapidity with which the western shores of that continent have been carried on. 
The systematic co-operation of able surveyors of the naval and military service, combined with 
and subordinate to a central system of direction in the Treasury Department, and superintended 
by astronomers whose chief is Professor Bache, could not fail to make this one of the most 
perject exemp!,ifications if applied science if mode:rn times.'' 

••The precision with which every observation is recorded, the light that is thrown collate
rally on magnetism, meteorology, the tides and currents, as well as on. hydrography and pure 
geography, render such reports encyclopedias of great value." 

MARINE DISASTERS.a 

The year 1854 was a year of storms, and the disasters were greater during that year than 
for any previous or subsequent year. The total losses from disasters to vessels, either in 
American waters or American vessels in foreign waters, amounted to twenty-five millions of 
dollars, or about fifty cents for each inhabitant of the United States. 

1855. 

The following is a statement of marine disasters for 1855. 
Lost-Steamers . . . . . . . . . . . . . . 2 Missing-Ships . . . . . . . . . . . . . . . 3 

Ships · . · ·. · ·.. . . . . . . . . 70 Barques . . . . . . . . . . . . . 3 

Barques · · . · ....... <. . . . 40 Brigs . . . . . . . . . . . . . . . 3 

Brigs·····. · ·. · . · ·. . . . . 89 Schooners . · .. · . ·.. . . 11 
Schooners . · . . . . . . . . . . . 125 

326 
20 

Total ................... 346 

The value of vessels and cargoes amounted to $20,370,000. 
Loss to America.n underwriters, $15, 860, 700. 
Lose of lives, 430. 

1856. 

During six months ending July 1, 1856, the marine disastera were as follows: 

20 

Lost or disabled-Ships ..........•.......... · .. · ·. · .• · ...•..••... · · 112 

Brigs ............ · . · · · • • · • • · · · · · · · · • · · · · · · · · • · · · 5ii 
Barques ......... · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 50 
Schooners· · · ...... · · · · .. · · · · ...... · · .. · · · · · · · · · · · 87 

Total . . • . • • • • . . • . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . 305 

0 From the ilea of the New York Herald Bild reports of the Boa.rd of Undenrrltem. 
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Total for six months 305. Losses amounted to $11, 850, 000. 
In addition to these, 1, 218 vessels reached the ports of the United States in a disabled con· 

dition, requiring repairs to the amount of $1, 150,000. 

Damages to cargoes not included in the above, $2, 800, 000. 

Total losses, $15, 800, 000. Of these vessels the following belonged to the coasting trade 

between ports of the United States: 

Ships· . ·. · · · · · · · · · · · · · · · · · · · · · · · · · ·. · .. · ........ · .. · ·. ·. · ·. · . · ·... ·, 9 

Barques···· · · · · · · · · · · · · · · · · · · · · · · · • • · · · · · ....... · .. ·: · · . · · · · · · · ·. · 8 

Brigs · · · · · · · · · · · · · · · · · · · · · · · · · ... · · · · · .................... · · · · · ·.. 8 
Schooners ...... · · ....... · · .. · . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 38 

Steamers . . . . . . . · · . . . . . . . · . . · . . . . . . . . . . . . .......... · . . . . . . . . . . . . . . 3 

Propeller . ·· · . · · · · · . · · . · . · · . · · · .. · . · . · · · · .......... · · ...... · · · . · · . . I 

The losses in coasting trade for six months were $1, 295, 000. 

M.A.RINE LOSSES. 

1857. 

Losses for six months ending July 1, 1857: 

January·.·· 125 vessels · .. ·. · · · ·. · ·. · · · · · · ... · · . · · · · · · · . · · · 
February .. · 
March · ... . 

April · · ... · 
May ...... . 

June···· · · 

68 vessels 

63 vessels 

53 vessels 
33 vessels 

26 vessels 

Total · ·. · 368 

lllPORTB, EXPORTS, TONNAGE, &C. 

67 

Value. 

$2,552, 70{) 

1,668,600 

1,293,500 

1,646, 700 

1,251,500 

819,500 

10, 232,500 

In the year 1844 the value of our foreign imports was t108,435;000. Exports $111,200,000; 

number of vessels entered ports of the United States was 13, 843; number cleared-, 13, 725; the 

total tonnage of the vessels was 5,811,000 tons. Crews, 307,382. 
In the year 1854 the value of the imports was $304, 562, 000; exports, $278, 241, 000 i number 

of vessels entered, 19,103; cleared, 19,073. Total tonnage, 11,903,553 tons. Crews, 479,700. 

Increai;ie. in number of vesselB yearly, 8 per cent. 
Incre~se in tonnage yearly, 10 per cent. 

The increase of foreign, coasting, and total tonnage of the United States, was-

From 1832 to 1842, - 4 M per cent. 

From 1842 to 1846, - 5 -1-h per cent. 
From 1846 to 1847, - 10 -h per cent. 

From 1644: to 1854, - 10 per cent. 
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GREAT BRITA.IN.* 

The number of wrecks and casualties which occurred on the coast of Great Britain, Ireland, 

and Scotland were as follows: 
In 1852 the number of vessels wrecked was ..... · . . . . . . . . . . . . . . . . . . . 1, 015 

In 1853 the number of vessels wrecked was ..... ·.. . . . . . . . . . . . . • . • . . 832 

In 1854 the number of vessels wrecked was. . . . . . . . . . . . . . . . . . . . . . . . . 987 
In 1855 the number of vessels wrecked was· . · . · · . . . . . . . . . . . . . . . . . . . 1, 141 

Total in four years · · · · . ·. · · · . · .. · · . ·.. . . . . . . . . . . . . . . . . . . . . 3, 975 

The number of lives lost was-
In 1852 .....................•......•.•...........•............. 

In 1853 · · · · · · · · ·. · · · · · · · · · · · · · · · · · · · · · · · · · · · · . · · .............. . 
In 1854 ....................................................... . 

In 1855 · · · ·. · • · ·. · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 

Total in four years . · . . . ... · · · . · · · · .. · . · · · · · . . · ..... · · . . .... 

920 
689 

1,549 

469 

3,627 

The number of wrecks, &c., on the coast of Great Britain, &c., in 1855, was 1, 141, repre

senting 176,544 tons. Of these vessels 963 were Briti;;h; 17 colonial; 116 foreign. Of these 

wrecks there occurred-

563 on the east coast of Great Britain. 

251 on the west coast of Great Britain. 

117 on the south coast of Great Britain. 

127 on the Irish coast. 

10 on the Scilly islands. 

6 on the Channel islands. 

34 on the North islands. 

7 on the Lunoy islands. 

Total.·.. . . . . 1, 141 

GULF OF MEXICO. 

The number of vessels which entered and cleared at the various ports of the Gulf was-

Vessels. Tons. 

In 1844 · ·... . . . . . . . • . . . . . . . . . . . 2, 674 ...... • ... · · · • · • · · • · • · · · 860, 000 
In 1845.... . . . . . . . . . . . . . . . . . . . . 2, 700 . . . . . . . . . . . . . . . . . . . . . . . . 865, 000 

In 1854. ·• • • . . . . • . . . . • . • . • . . . . . 2, 590 .................• · · . · .. 1, 376, 000 
Increase in number of veMels, O. 

Increase of tonnage 6 per cent. per annum. 

o From the Engliah W reek Register. 
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FLORID.A. REEFS. 

Number of ves!!els wrecked-

In 1844 .. ·. · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ... · ·. · · · · · .. · . · ·. ·... . . . . 29 

In 1845. · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ·. · · · · · · · ·. · · · · · · · · · · ·... 26 
In 1846 . · · · · · · · · · · · · · · · · · · · · · · · • · • · ·. · · · . · .. · . · ·. · · ....... ·. . . . . . . 58 

Average . . . . . . . . . .. . . . . . . . . . .. . . . . .. .. . . . . . . . . . . . . . . 37 ' 
In 1854 .•............................... , . . . . . . . . . . . . . . . . . . . . . . . . . 33 
In 1855 . · ... ·. · · · ... · .. · ·. . . . . . . . . . . . . . . . . . . . . . . . . . . • . • . . . . . . . . . . . 36 

In 1856 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 37 

Average · · . · . · · . · · . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 35 

Salvage. Repairs. V a.lue of vessel. Wrecked. 

$92,712 $72,352 $725,000 1844 
69,691 B6, 115 737,000 1845 

123,892 107,631 1,697,300 1846 

" 89,474 72,724 974, 000 1854 

Salvage and rep •• 198, 0()() i .••.•••••••••••• ISM 

172,115 2'8,56& /--·------------- 1866 

In the year 1856 four vessels were totally lost, with the following losses: 

1 barque.· .. ······················ · · · · · · · · · · · · · · · · · · · · · · · · · · 
1 barque.·.····· · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 

1 ship ..... · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ·. · · · · ......... . 

1 barque · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · • • • · · · 

APPENDIX No. 41. 

Loss. 

$77,400 
77,000 

200,000 
100, 000 

Oom,:pariscm of the cost and progress of the United States Ooaat SurDeJI during the. periods from 1832 
to 1844, and from 1844 t-0_ 1856-' 57, "by Prof. W. P. Trowbridge, .A.88istarrt in the (J()(l!Jt Survey. 

The total expenditure of the Ooast Survey previous to 1832 was about $55,000; from 1832 

to 1844 the amount expended was $766, 134, and from 1844 to 1856-' 57 the expenditure was 

$3, 958, 331. 
The work was not effectively begun till 1832, and has therefore been in progress 25 years, 

including the present year. The ratio of the expenditures during the last two periods of 
twelve years is as 1 to 4, nearly. 

From the table of "results" of the various operations of the Coast Survey we may de~r· 
mine the comparative a.mount of work done in the two periods, and thus arrive a.t & concluswn 
with regard to the economy of increasing the annual expenditure. Th.rowing aside the con· 
'd · h · 'twill be s1 era.t1on t at the extension of the survey t;o all parts of the coa.st was necessary, I 

seen that, viewing it a.s a work t;o be accomplished, a great saving in both time and money has 
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been effected by the gradual increase of the expenditures, and it may be added that greater 

accuracy has been at the same time attained. 
For the purpose of comparison the results may be divided into Field-Work and "Office

Work," and by an inspection of the table of results, we shall find that the amount of work 

done during the first twelve years, compared '\'\'ith the results of the last twelve, is as follows: 

Reconnaissance as ................................... . 

Primary base lines · · · · · · · . · . · ........................ . 

Secondary base lines · · · · · · • · · · ....................... . 

Length of base lines · · · · · · · · · · . . . . . . . . . . . . . . . . . . . . . .. . 

Average······ · · · · · · · · · · · · · · ·... 1. to 14.7. 

Triangulntwn.-Area in square miles ................... . 
Extent of coast-line · .................. . 
Extent of shore-line ................... . 

Number of points determined ........... . 

Horizontal angle stations .. · . . . . . . . . . .. . 

Average · · · · · · · · · · · · · · · · · · · · · · · · 1. to 4. 8. 

Astrorwmical observati01!8.-A.zimuth-No. of stations •.•... , 

Latitude-No. of stations ..... . 

Longitude-No. of statiom1 ... . 

Longitude, (permanent) · · · · · · · 
Average · ... · · .. · ....... ·. · ... · 1. to 39. 7. 

General average of geodetic work · 1. to 15.8. 

Topoqrapky.-Area in square miles. · . · ... · . · ... · 1 to 1.1 

Length of shore-line ... · . · . · . · . · · · 1 to 2. 6 

1. to 4.1 

l. to 8 

1. to 20.5 

1. to 6 

1. to 3.3 

1. to 8.0 
1. to 4.0 
1. to 5.2 
1. to 3.7 

1. to 6.5 

1. to 10.8 

1. to 73.D 

1. to 34. 0 

Original topographical maps· · · · · · · 1 to 2. 6-Average 1 to 2.1. 

Hydrogropky.-Nuillber of soundings . ·. · · · . · · · · · 1 to 4.4 

Tidal stations, (for sounding)· · · · · 1 to 4. 4 

Original hydrographic maps · · · · · · 1 to 3.3-.A.verage l to 4.Q. 

Recapitulation. 

Geodetic work ............... · · . · · · · · · · · · · · · · · · · · · · · · · 1 to 15. 8 
Topography ............................. · . · · · · · . · . . . . 1 to 2.1 

Hydrography. . . . . . . . . . . . . . . . . ... · · . · · · · · · · · · · · · · · · · · 1 to 4. 0 

Average for field-work . . . . . ... · . · . · · · · · · · · · · · · · 1 to 7. 3 

Office-work.-Reductions ............. · · · · · · · · · 1 to 21.0 

Sketches . · . · · · · ... · . · · · · · · · · · · · 1 to 3. 0 
.Manuscript maps ......... ·. · · · .. 1 to 10.0 

Computations· .••.... · .... · .. · .. l to 8.1-Average 1 to 19.5. 
~ addition to the results used in this comparison the following are found in the table, for 

which there were nQ. corresponding results previous to 1844: 

Tidal reduction volumes ............... · . . . · . · · · · · · · · · · · · · · · 445 

Engraved plates of preliminary charts . . . . . . . . . · ... · . · . · . · · · • · 229 
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Engraved plates of electrotyped· · · · · · · · · · · · · · · · · · · · · · · · · · · · · 321 

Published maps · · · · • · · · · · · · · · · · · · · · · · · · · · · · · · · · · • · · · · · · · · · 63 
Total number of printed sheets· · · · · · · · · · · · · · · · · · · · · . · · · · · · · · 224, 815 

Library number of volumes··············.·················· 2,911 

And to the field-work must be added the observations on the tides, the Gulf Stream explora

tions, magnetic observations, and meteorological observations, all of which phenomena have 

been extensively observed during the last twelve years i and, in addition to the office-work 
above given, must be added the reduction and investigation of all these observations. The 

above comparison, therefore, undoubtedly falls short of rather than exceeds the truth in givii;ig 

a greater amount of results in proportion to the expenditures for the last twelve years, and we 

may examine the results of the comparisons with regard to the economy in the increase of 
expenditure. 

The expenditures for the last twelve years, as stated above, amounted to about four times 

the expenditures of the preceding twelve years; and it is shown that the field-work during the 

last period was about 7.3 times greater than for the preceding period, the office-work being 

more than ten times greater. Taking the field-work for the comparison, which is the least 

favorable, we have the following result: 

From 1832 fo 1844 expenditure 1, work done 1. 

1844 to 1856-' 57, " 4, " 7.3. 

This comparison for an interval of twelve years, supposing the increase in expenditure and 

results to be gradual, gives an annual increase of expenditures of 33 per cent., and for the 

annual increase of work done 60 per cent. Showing a gain in economy of 27 per cent. 

It is thus seen that while a gradual increase in the Coast Survey expenditures has been 

found necessary, in order to extend the benefits of the work to all parts of the coast at the same 

time, a. vast gain in time and money has been effected. The national honor and reputati9n are 

involved in its speedy and accurate completion, and it is an important consideration how to 

accomplish it in the best and most economical manner. Beyond a certain limit it would be, no 

doubt, inexpedient to increase the annual expenditures for the work, but that this limit has not 

been exceeded the above comparisons abundantly show. 

The gain in economy of 27 per cent. has not resulted entirely from the increase of expendi· 
ture; the heavy appropriations for the Western Coast account for a large portion of this increase; 

it is also due in a measure to the steady support of Congress and of the country, by which the 

Superintendent has been enabled to carry out his plans without hindrance or innovation; it is 

due thus to the harmony and system with which the various parts of the work are conducted 

so as to produce the greatest results, and to the increased facilities and qualifications of the 

officers of the work, acquired by many years' service. 

Compared with foreign surveys we may contrast the expenditures of the United States Coast 

Survey with the costly works of Great Britain, France, Austria, and Russia. 
The United States Coast Survey has cost up to the present time $3, 700,000, including land· 

work and hydrography. The land-work and hydrography of Great Brita.in have cost over 
$20, 000, 000, and both are still incomplete. The land and hydrograp hie surveys of France have 

t . ~ 
cos nearly $10, 00(), 000. Austria has expended dnring the last seventeen years on her trigo 
metrical surveys $8,500,000. 
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These are instances which furnish a comparison most favorable to our Coast Survey as to 

cost; for accuracy and general usefulness the American Coast Survey charts hold, according to 
many distinguished foreigners, the first rank, and the scientific methods used are in many 
instances much in advance of those of Europe. 

In no instance has any nation attempted such an extended investigation of the great natural 

phenomena which must directly influence navigation as the system of observations now in 
progress in the Coast Survey, comprehending the tides, magnetism, the Gulf Stream, currents, 
meteorology, and so forth, and yet these investigations, so important to science and navigation, 
are carried on with but little additional expense; without them the work would not be com

plete, with them but little is left to be desired, and when the work shall have been completed 
it will truly be ''one of the most perfect exemplifications of applied science in modern times. 11 

Note.-In the preceding discussion no allowance bas been made for the great cost of the work 
on the Western Coast, compared with that on the Eastern Coast. Experience has shown that 

the actual cost of a given amount of work on the W estem Coast has been from two to four times 
the cost of the same work on the Eastern. This is true, not only of the work of the Coast 
Suryey, but also of all the public works in California and Oregon. 

A. just estimate requires, therefore, that this consideration should be taken into account; to 
do this it will only be necessary to compare the cost and progress of the Atlantic and Pacific 
coasts separately. 

By inspecting the results of the survey it will be found that tho yearly results from the 
Pacific coast amount to about one-fifth of the total yearly results, while the expenditures upon 

that coaRt have amounted to $884,337 in seven years; and we may establish the following com
parisons: 

1st. For the Pacific coost.-The results of the survey for the last twelve years being repre

sented by 7.3, we have for one year l'/ =lo nearly, and for seven years, the period during 
which the Western Coast Survey bas been in progress, the results will be represented by 4.2. 

The results from the Pacific coast, being about } of this, will be represented by -!IF for seven 

years, and we have for the Atlantic coast-expenditures previous to 1844, $766, 134, work 
done 1. Expenditures allowed for the same work on the Pacific coast, say twice the above 

amount on account of the high prices, U, 532, 268, work done 1. Amount actually expended in 
seven years, $884,837, work ~ne ft· 

This shows a ga.in in econonfY of working, even under the high rates of labor, &c., of the 
Western Coast. 

2d. For the .1Ulantic C008't.-From the total expenditure of $2, 958, 331 we must subtract the 

expenditures for the Western Coast, viz: $884,337, which leaves $2,074,000; and from the 
results represented by 7.3 we must subtract the Western Coast results, which are about lir of 
4·2 or -No, and we have 7.~ - .84 = 6.46 to represent the results of tbe Atlantic coast. 

The comparison between the cost and results will be as follows: 

From 1882 to 1844 expenditure 1, work 1. 

1844 to 1856...;.'57 " 2.'1, work 6.5. 
Which shows an increase of 22 per cent. per annum in the expenditures and of 54 per cent. m 
the results . r ' a. ga.m o 32 per cent. in economy. 

35. 
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APPENDIX No. 42. 
List qf papers accompm1ying a special report made io the Treasury Department by Prqfessor .A. D. 

Bciehc, S?tperintendent United States Coast Survey, in December, 1857. 

A. Brief statement of the progress of the Coast Survey from 1844 to 1857. 
B. Detailed statements of the Coast Survey progress from 1844 to 1857, inclusive, and 

expenditures year by year. 1. By geographical limits. 2. By statistics. 3. Expendi

tures. 
C. General statement of progress to 1857, inclusive. 
C bis. Statistics of field and office work of the Coast Survey since 1843.-(.A.ppendix No. 8, 

1858 .) 
D. Difference of duty and leave of absence pay of officers of the navy, and pay and rations 

of crews of the navy on Coast Survey duty. 
D b£s. Expenditures from January 1, 1844, to June 30, 1857, from appropriations for the 

United States Coast Survey. 
E. Review by Professor W. P. Trowbridge, assistant in the Coast Survey, relating to the 

origin, cost, and progress of foreign geodetic surveys, with other data for comparison 
with the results of the United States Coast Survey.-(.Appendix No. 40, 1858.) 

F. Comparison of the cost and progress of the United States Coast Survey during the periods 

from 1834 to 1844, and from 1844 to 1856-' 57.-(Appendix No. 41, 1858.) 
F lris. Extracts from a letter of the Secretary of the Treasury, dated February 7, 1849, sub· 

mitting a report in reply to a resolution of the Senate of December 2, 1848, relating t0 

the expenditures and results of the United St.ates Coast Survey. 
G. Estimate of time required for completing the work of the Coast Survey. 

H. Number of persons employed at different periods on the Coast Survey. 
I. Memorials and testimonials relative to the prosecution of the United States Coast Survey. 
J. Extract from ''Report of the Secretary of the Tn~asury on the Coast Survey, February 

15, 1851." 
K. Distribution made in 1857 fr~m the Coast Survey Office of annual reports for preceding 

years.-(Appendix No. 22, 1857.) 
L. Statement of progress made in preparing for the publicatio~..J>f records and results. 
M. General list of developments and discoveries made by the 1'"nited States Coast Survey.

(.Appendix No. 8, 1857.) 
N. List of Coast Survey charts, &c., published.-(See Appendix No. 19, 1858.) 
N ms. List of original topographical sheets registered in the archives of the Coast Survey.-

(See Appendix No. 23, 1857.) •· 
N tris. List of original hydrographic sheets registered in the archives of the Coast Survey.

(See Appendix No. 24, 1857.) 
0. Progress in wcjghts, measures, and balances to 184 7, inclusive. 
P. General view of the progress made in the construction and distribution of standards, &c., 

to December, 1857. 
Q. Expenditures incurred for the construction, &c., of standard weights, measures, and 

balances, from July 1, 1844, to June 30, 1857. 
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APPENDIX No. 43. 
Tide taUesfor the use qf navigators, prepm·ed from the Coast Survey observations by A. D. Bache, 

Superintendent. (Furnished by authority qf the Treas1wy Department to E. & G. W. Blunt, 
New York, and revise£!, October, 1858.) 

The following tables will enable navigators to ascertain the time and height of high and low 
water in somo of the principal ports in the United States. The results are approximate, the 
observations being still in progress, but they may safely be used for practical purposes. The 
number of places of observation and the time during which many of them have been made are 
steadily on the increase as the Coast Survey advances. 

The tides of the coast of the United States, on the Atlantic, Gulf of )Iexico, and Pacific, are 
of three different classes. Those of the Atlantic are of the most onliuary type, ebbing and 
flowing twice in twenty-four hours, and having but moderate differences in height between the 
two successive high waters or low waters, one occurring before noon, the other after noon. 

Those of the Pacific coast also ebb and flow tisice during twenty-four hours, but the morning 
and afternoon tides differ very considerably in height; so much so that at cenain periods a rock 
which has three feet and a half water upon it at lo"" tide may be awash on the next succeeding 
low water. The intervals, too, between successive high and successive low waters may lie very 
unequal. 

The tides of ports in the Gulf of Mexico, west of Cape St. George, ebb and flow, as a rule, 
but once in twenty-four hours, or are single day tides. At particular parts of the month there 
are two small tides in the twenty-four hours. The rise and fall in all these ports is small. East 
of Cape St. George the rise and fall increases; there are two tides, as a rule, during the twenty
four hours, and the daily inequality referred to in the Pacific tides is large. 

These peculiarities require a different way of treating the cases, and, in some of them, 
separate tables. 

I propose to enable the navigator to find, from the Nautical Almanac, and the following tables, 
the time and height of high and low water, at any date within the ordinary range of difference 

produced bv winds and other variable circumstances. I ·will endeavor to divest the matter of 
unfamiliar technical expressions, as far as practicable, thon~h, for shortness' sake, some such 
terms may be employed, after defining them. The discussion of the Gulf tides has noi been 
carried so far as to enable me to present the results in as definite a form as the others. 

As is well known, the interval between the time of the moon's crossing the meridian (moon's 
tra~sit) and the time of high water at a given place is nearly constant; that is, this interval 
varies between moderate limits, which can be assigned. The interval at full and change of the 
moon is known as the establishment of ihc port and is ordinarily marked on the charts. As 
it is not generally the average of the interval d~ring a month's tide, it is a less convenient and 
less accurate quantity for the use of the navigator than the avernge interval which is used on 
the Coast Survey charts, and is sometimes called the "mean" or "corrected establishment."* 
The following table gives the principal tidal quantities for the different ports named in the first 
c~lumn, where they are arranged under specific heads. The third column of the table gives 
t e mean interval in hours and minutes between the moon's transit and the time of high water 
next after the transit; the fourth, the difference between the greatest and the lAast interval 

o This term waa i trod n need by the Rev. Dr. Whewell, who hall done so much for the investigation of the IRwR of the tid«s 
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occurring in different parts of the month, (lunar.) A simple inspection of this column will 
show how important it is to determine these changes in many of the ports where they amount 
to more than half an hour, or to more than fifteen minutes, from the average interval. The 
fifth, sixth, and seventh columns refer to the height of the tide. The fifth gives, in feet, the 
average rise and fall or average difference between high and low water. The sixth gives the 
greatest difference, commonly known as the rise and fall of spring tides; and the seventh the 
least difference, known as the rise and fall of the neap tides. 

The average duration of the flood or rising tide is given in the eighth column; of tho ebb 

or falling tide in the ninth, and of the period during which the tide neither rises nor falls, or 
tlie ''stand, P in the tenth. The duration of flood is measured from the middle of the stand at 
low water to the middle of the stand at high water, so that the whole duration from one high 
water to the next, or from one low water to the next, should be given by the sum of the 
numbers in the eighth and ninth columns. At most of these places given in the list a mark of 
reference has been established for the height of the tide. I have omitted the description of 
these marks, (except in the following localities,) as of no particular interest in this connection. 

BENCH-MARKS. 

Boston.-The top of the wall or quay at the entrance to the dry dock in the Charleston navy 
yard is fourteen feet 1

7
0

6
0 (or 14. 76 feet) above mean low water. 

New York.-The lower end of a straight line, cut in a stone wall, at the head of a wooden 
wharf on Governor's island, is thirteen feet 1~ (or 13.97 feet) above mean low water. The 
letters U. S. C. S. are cut in the same stone. 

Old Point Comfort, Va.-A line cut in the wall of the light-house, one foot from the ground, 

on the SW. side, is eleven feet (11 feet) above mean low water. 
Ohar7.eston, S. 0.-The outer and lower edge of embrasure of gun No. 3, at Castle Pinckney, 

is ten feet 1\ 3
0 (10.13 feet) above mean low water. 
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TABLE I. 

Tide table, for the coast qf the United States. 

POUT. STATE. 

1. 2 

Dxu.tfrom Port/,anrl t,o Ntw York. 

Portland ____________ -- __ •• _ ••• Maine •. 

1 

Portsmouth----···------------ N. H __ _ 

Newburyport ______ ---------·-- llass ••• , 
I iial€m. ________________________ •• do ____ I 

Booton Light------------------ __ do ___ _ 

:~ton----···-····-----···· .. __ <lo ___ ! 

ymouth ---------------· ----- __ do •••• I 
Wellfleet_---···-········----- __ do ___ _ 

Provincetown"--·--······-----· __ do ____ i 

Monomoy --------------------- __ do ____ . 
Na.ntuck.ct-. ____ • _________ ----. _.do ___ -i 
Hya.uuis • _____ -------·-------- __ do ___ _ 

Edga.rtown ·------------------- .. do ___ _ 

Holmes' Hole ···········------ __ do ___ _ 
Tarpaulin Cove _________________ •• do ___ _ 

Wood's Hole, north side. ________ .• c '----
Wood's Hole, south side--------· .• do ___ _ 
Menemsha. Bight ________________ .do. __ _ 

Quick.'s Hole, north side. __________ do •••• 

Quick's Hole, south side. __ •••••. _.do_. __ 
Cuttyhunli. •••••• ________________ do ___ _ 

Kettle Cove ____ ••••••••• _. _______ do __ ._ 
Bird Island Ligat. ________________ do ___ _ 

New Bedford entrance, (Dumpling 

Rock)····------·········--- __ do •••• 
Newport·····----------------- R. I---
Point Judith ••••••••••••••• ____ •• do ___ _ 
Block Islacd ___________________ •• do •••. 

Montauk Po~t, L. I ••••••• ______ N. y __ _ 

Sa.ndy Hook------------------- •. do •••• 
New York 

--------------------- •• do •••• 
Tarrytown·····--------------- __ do ___ _ 

L>ng llland Sound. 
Watch Hill 
Stonington··-------------····-

--------------------
R. I ... 

Conn •• 

3. 

h. m. 

11 25 

11 23 

11 22 

11 13 

11 12 

11 27 

11 19 

11 5 

11 22 

11 58 

12 24 

12 22 

12 16 

11 43 

8 4 
7 59 

8 34 

7 45 

7 31 

7 36 
7 40 

7 48 

7 59 

7 57 
7 45 

7 32 

7 36 

B 20 

7 29 

8 13 

9 57 

9 0 

9 7 

4. 

h. m. 

0 41 

53 

no 
50 

35 

44 

......... ---- ... - i __________ : 

:ll 

49 

53 

45 

1 lb 

1 IO 

49 

1 0 

45 

41 

2'i 

46 

u 
1 11 

47 

46 

~8 

231 
30 

5. 

Fut. 

8.9 

8. 6 

7. 8 

9. 2 

!1.3 

10.0 

IO. 2 

11. 2 

9. ~ 

3. 8 

3. 1 

3.2 

2. 0 

1. 7 

2. 3 

4.0 
1. 6 

2.7 
.3. 7 

3. I 

3.5 

4.3 

4.4 

3.8 

3.9 

3. 1 

2.8 

1. 9 

4.8 

4.3 

3.5 

2.7 i 
2. 7 I 

Feet. 

9. 9 

9.9 

9. 1 

I0.6 

IO. 9 

1 I. 3 

11. 4 

13. 2 I 

10. 8 

G.3 
3. 6 

3. 9 

2. 5 

1. 8 

2.8 

4.7 
2.0 

3.9 

4. 3 

3.8 

4. 2 

5.0 

5. 3 

4. (j 

4.6 

3. 7 
3.5 

2.4 

5.6 

5.4 
1.0 

3. 1 

3.2 

o From Major J. D. Grabam'H observation~. 

i' 

Fet<i. 

7. () 

7. 2 

li. G 

7. 6 

8. 1 

8.5 

9.0 

9. 2 

7.7 

2. (j 

2.6 

1. 8 

1. 6 

1. 3 

I. 8 

3. 1 

l. 2 

l. 8 

2. 9 

2.3 

2.9 

3. 7 

3.5 

2.8 

3. I 
2.6 

2. 0 

I. 8 

4.0 

3. 4 

2.7 

2. 4 

2.2 

277 

l1.EAN DCRATION. 

8. 

h. m. 

G 14 

6 22 

5 16 

6 19 I 
G 20 
6 13 

6 13 

6 6 

6 16 

(j 25 
(j 23 

6 44 

6 51 

6 41 

6 9 

6 51 

5 17 

6 14 

6 31 

6 29 

6 31 

6 17 

6 51 

6 50 

6 21 

6 12 

G 23 

6 17 

6 10 

6 0 

6 6 

6 35 

6 15 

9. 

Ir. m. 

G 12 

6 7 

7 9 

6 6 

G 6 

6 13 

G lT 

6 l7 

6 1() 

5 59 
5 44 

5 41 

5 29 

5 21 

6 17 

10. 

/1.. m. 
0 20 

21 

24 

6 

15 

9 

29 

11> 

21 

36 

9 

9 

24 

ll! 

34 

5 31 38 

7 10 59 

6 14 4 

5 54 39 

5 55 40 

5 54 39 

6 4 29 

5 58 

5 33 42 

6 3 23 

0 6 lo I 1 
6 2 5 

6 7 31 

6 15 21 

6 25 28 

6 20 43 

!) 1)6 

6 10 

14 

25 
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l'ORT. 

]. 

Long I.land Sound-Continued. 

Little Gull Island---------- •••. 

New London.------------------
New Haven ___________________ 

Bridgeport •••• -- •• ---- ---- ----
Oyster Ba.y, L. I ____ - - -- -- --- - --

Sands' Point, L. L--------------
ew Rochelle •• --- _. - -- --- - __ - . N 

Th rogs' Neck-----·---· - ----· •• 

O:iaat of New Jer3e!1. 

STATE. 

I 
-

2. 

N. y ___ j 

Conn - _ 

•• do •••• 

•• do ••• _ 
N. y_ _ _/ 

•• do •••• 
•• do ____ 

•• do .••• 
1 
I 
I 
I 

Co 

Ca 

ld Spring Inlet._ --- --·. - •••• · 1 N. J - •. I 
pe May I.anding ______________ ,_.do •••• 

Delaware Bay 117ld River. 

elaware Breakwater ••• -- ••• - •. D 

Hi 

Fg 

Ma 

N 
p 

·gooe's, Ca.pe Mar------------· 
g Island Light. ______________ 

hon's River----------------· 

ewcastle -·----------· --------

hiladelphia ---· --------------

CMwpeake Bay and river8. 

ld roint Comfort ______________ 
0 
p oint Lookout _ ••••• -- _. __ • ----

nnapolfa -- -- --- • ----- ---- __ .. 

kin Light------------------

timore ---------------------

A 

Bod 

B&l 

J am es River, (City Point) .•••• ___ 

R ichmond---------------------
T appnhannock • ---- ---- --- - -- - -

of North and &mi.h OM-olina, 

Georgia ood Florida. 

atteraa Inlet ••• --- •• --- •••••• -

ufort •••••• ---------------· 

d Head-------·--·-····-··. 
mithville ---- ---------·-·-··· 

lmington ___ ---- ·----- ----- _ 
•OOrgetown entrance •••••••• __ •. 

Del ••• 
1 N. J ___ I 

_.do .• __ . 

Del _ --1 
•• do •••• 

Pa ••••. · 

Va -- •. 
Md •••• 

•• do. ---
•• do •••• 

•• do •••• 

Va •••. 

•• do •• --
•• do ____ 

N. C ••• 

.. do •••• 

•• do •••. 

•• do •••. 

•• do •••• 

s. c .... 

H 

Bea. 
Bal 

s 
WI 

G 

B ull' s IRiand Bay •• _ ••• _. ______ • _.do. ___ . 

TABLE I-Continued. 

I 
I 

INTKll.VAL BETWEEN TIJIUC l 
OF MOON'S TRANSIT Al\'D BISE AND FALL. 

TIME OF HIGH W ATltlL 

ai c:1 "" .,; 
"' c:1 

> "' "' 
,.. !) 

k ~ .... 
.s "' "" 2 1il ~ :.:: .s "' .s +> - d 

bl) 

d ~ ::! d 

"" ~ .... "' "§. 
~ Q 00..:; " ::.1 rD 

s. 4. 5. 6. 

lt. m. l h. m. Feet Fed. 

9 38 1 07 2. 5 2.9 

9 28 52 2. 6 3.1 

ll 15 1 8 5.9 6.2 

11 11 l 3 6. 5 8. 0 

II 7 51 7. 3 9. 2 

11 13 31 7. 7 8.9 I 

ll 22 3' 7. 6 8. 6 

11 20 39 7.3 9. 2 

7 32 51 4.. 4 5. 4. 
I 

8 19 47 4.8 6. fl 

8 0 50 3.5 4.5 

8 33 4.3 4.9 6.2 

9 4. 61 6. 0 7.0 

9 52 48 5.9 6.9 

11 53 -----·-- ..... 6.5 6.9 

13 18 48 6. 0 6. 8. 

B 17 50 2.5 3.0 

12 58 45 I. 4 1. 9 

16 38 40 o. 9 1. 0 

17 42 48 I. 0 1. 3 

18 33 43 1. 3 1. 5 

14 11 1 0 2.8 8. 0 

16 28 l 6 2.9 8.4 

12 32 46 1. 6 1. 9 

7 4 67 2.0 2. 2 

7 26 50 2.8 3.3 

7 26 34 4.3 5. 0 

7 l9 47 4. 5 5.5 

9 6 I 0 2. 7 3.1 

7 56 4.2 ll. B 4.7 

7 16 57 4.8 5.7 

-

MBAN DURA'l'ION. 

.,; .,; 
"' "" '"O JP 

'.;3 :;;: ~ "° "" '"O 

"' c ,,, 
" "' c ,,, !l z ' FZ "" 00 

---
7. 8. 9. 10. 

Foot. h. m. n. m. h. m. 

2.3 6 1 6 21 37 

2. 1 5 56 6 26 22 

5.2 6 2, 6 5 33 

4. 7 6 l 6 7 30 

5.4 6 8 6 24. 25 

6.4 5 55 6 30 14 

6.6 5 51 6 35 12 

6. 1 6 50 6 33 48 

3.6 I 6 8 6 18 I 19 

4.3 6 11 6 H> 20 

3.0 6 15 6 6 26 

3. 9 6 26 6 0 19 

5. 1 5 52 6 27 ........ --
5.0 6 11 6 11 -------
6. 6 5 6 6 43 4.7 

5. 1 4 52 7 6 .............. 

2.0 6 I 6 25 a 
0.1 6 59 6 19 35 

0.8 6 11 6 15 3Z 

0.8 5 23 7 8 ............ 
0.9 Ii 54, 6 33 ............ 
2.5 5 14 6 5B 32 

~.3 4 53 7 31 ............. 
1. 3 5 21 7 6 ............ 

1.8 6 7 6 7 50 

2.2 6 11 6 10 42 

S.4 6 18 6 17 31 

3. 8 6 01 6 26 26 

2.2 4 4.5 7 40 30 

2. 7 6 4 6 19 35 

3. 7 6 20 6 6 30 



 

PORT. 

TIIE UNITED STATES COAST SURVEY. 

STATE. 

TABLE I-Continued. 

INTERVAL BETWEEN TIME l 
OF MOON'S TRANSIT AND 

TIHB OF IllGR WATER. 

llIBE AND FALL. 

... .... ; ~§~ \ 
~ ! ~ ~.~ ~ r.) 

- rJ) ~ -+"l ! :: ..:0 ~ .s A~ .. =1 Ii ~ 
-+;> CcO "d 

I El ~~ " .§ ~ o 
l ~ ~ !;;,~ i .§ t rE z ~ 
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llBAN DURATION. 

----------',1---1----1----1 "" : ___ f----1----1 
I. 2. 3. 4. i--5-. -: 6. 7. 8. 9. 10. 

------------- ----1-----1----1---,------11----1----1----1---
1 I i 0-t ef .'1. and S. Cbr., &-c.-Con. I h. m. h. m. I Feel. . 

Charlesron, (Castle Pinckney) ----[ S. C ___ . 7 13 36 

1

1, 5. 3 
1 

St. HclcnaSound------·--------L.do.... 7 8 I 0 5. 9 

Fort Pal11Bki, (Savannah entrance). i Ga •• _. 7 20 

Savanna~, (Dry Dock Wharf) ----1--do____ 8 13 
Doboy L1ght-House _____________ [--do.... 7 33 

St.Simon'R--------------------[-.do 7 43 

Fort Clinch ••• -----------------1 Fla... 7 53 

St.John's River---------------- •. do.... 7 28 

St, Augustine------------·--·-- •• do •••. 
Cape Florida---- •••••••••••••••• do •••. 

Indian Ker-------------------- .. do •••. 

Sand K• y ••••••••••••••••••••••.•• do •••• 

Key West--------------------- --do •••• 

Tortugas ------·. ·---. ___ • _ --·· --do .. __ 
Tampa Bay, (Egmont Key)_. ______ .do __ . -1 
Cedar Keys,(Depot Key)-------- --do ___ _ 
St. Mark's·-----··- ••• _________ 1 _.do ___ _ 

San Diego _____________________ Cal ••• 

San Pedro.----_-·-.--· ____ ---- ·--do_. __ 

Cuyler's Harbor ··---- ---·. ----.\ •• do .. __ 
San Luis OL:ispo ·-----··--·-----1--do .... 
~:~:r;:r~l~:~- •. ----- - -- • - •••· 1- .!lo_ ••. 

-••••-··--·----·---do_ ••. 

I 

Sau Franci.sco, (north beach) ___ • __ .do. __ _ 

Bodega .• ____ - - - ------. -- ----- - •• do .•. · I 
Humboldt Bay_·-·--------·-··· --do •••• 
Port Orford 

-------------------· 0. T ••• 
Astoria.____________ d 
N ----------- -- o •••. 

ce ah Harbor 
P ··---·--·--·----- W. T •• 

urt 1'ownshend 
Fort Steilacoom---------------- --do ___ _ 

·-·-------·-·-·- •• do •••• 
I 

8 32 

8 16 

8 18 

s 40 

9 22 

9 56 

11 21 

13 15 

13 38 

9 38 

9 39 

9 25 

10 8 

10 22 

10 37 

12 6 

11 17 

12 2 

11 26 

12 42 

12 33 

3 49 

4 46 

:~ I 
i 

55 ! 
46 i 

l 6 

48 i 

43 

51 i 

1-----~-;~.1 
1 32 

1 33 

I 56 

2 00 

1 35 

1 48 I 

1 2 

1 52 

49 ' 
1 16 

1 4 

1 54 

1 11 

1 6 

1 13 

1 28 ' 

1 sl 
i 6 I 

I 

7. 0 1 

6. 5 i 

6. 6 

6 s 
5. 9 

4.5 

4.2 

l. 5 

1. 8 

1. 2 

1. 3 

1. 2 

I. 4 

2. 6 

2.2 

3. 7·' 

3.7 
3. 7 

3.6 

3.4 

3.6 

3. 6 

3. 6 

4. 4 I 

5. 1 

6. 1 

5.6 

4. 6 

!). 2 

Feet 

6. 3 

7.4 
8.0 

7.6 
i.8 

8 2 

6. 7 
5.5 

4.9 

1. 7 

2. 4-

2. 0 

I. 6 

I. 5 

I. 8 

3. 2 

2. 9 

5.0 

4. 'j 

5. l 

4.8 

4. 3 

4.4 

4.3 

4. 7 
5.5 

6. 8 

7.4 
7.4 

fi. 5 

11. l 

Feei. 

4.6 

4. 4-

5. 9 

5.5 

5. 4 

5 4 

5. 3 

3. 7 

3.6 
]. 2 

1. 2 

0.6 

1. 0 

0.6 

]. 0 

1. 6 

}. 4 

2.3 

2.2 

2.8 

2.4 

2.5 
2.8 

2.8 

2. 7 

3.5 

3.7 
4.6 
4.8 

4.0 

7.2 

h. m. 

6 31l 

6 13 

5 49 

5 4 

6 2 

6 10 

6 9 

5 58 

6 5 

6 0 

6 36 

6 31 

6 59 

6 43 

6 36 

(j 12 

6 12 

6 22 

6 18 

6 13 

6 25 

6 31 

6 18 

6 39 

6 19 

6 19 

6 19 

6 3 

6 20 

6 34-

6 3 

Ii. m. 

6 9 

6 121 
6 35 

'1 22 

6 28 ! 
6 11 I 
6 21> 

5 48 

5 55 
5 25 

b 40 

6 11 

Ii 13 

6 ll 

6 0 

6 5 

6 5 

5 58 

6 2 

6 !I 

5 51 

5 59 

6 0 

6 i 

6 28 

6 6 

5 52 

6 25 

h. m. 

S3 

23 

26 

14 

16 

32 

45 

19 

13 

12 

43 

30 

30 

35 

39 

33 

. 28 

NOTB.-The m • te 
Cl eo.n ID rval In column 3 baa been increased by 12 hours for some of the ports in Delaware river and 

iesaP«lalte bay to 
th 80 as show the Bucoession of times from the month. Tl1crefore, 12 hours ought to be subtracted from 
~establishments Which a.re greater than 12 hours before using them. 
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The foregoing Table I gives the means of determining, roughly, the time and height of high 
water at the several ports named. The hour of transit of the moon preceding the time of high 
water is to be taken from the Almanac, and, the mean establishment being added, the time of 
high water results. Thus : 

Example I.-It is required to find the time of high water at New York on November 5, 1854. 
The American Almanac gives Oh. Om. as the time of transit of the moon on that day. The 
mean interval for New York from Table I, column 3, is Sh. 13m., which, as the transit was at 
Oh., is roughly the time of high water. The moon being full, the height is that of spI'ing tides 
of column 6, -v;z: 5.4 feet. If the soundings on the chart are reduced to low water spring 
tides, 5.4 feet is to be added to them to give the depth at high water. If the soundings are 

reduced to mean low water the rise and fall for mean tides being 1.1 foot less than for springs, 
the rise or increase of depth will be half of this, or 0. 6 of a foot.less than 5.4 feet, which is 
4.8 feet or nearly four feet ten inches. 

Exampe II.-Required, the time of high water at Boston on January 23, 1851. From the 
American .Almanac we find the time of the moon's southing or transit on that day M. 18m. 
a. m., and from table I the mean interval at Boston dry-dock is Ilk. 27m. 

We have, then, 57i. 18m. time of transit. 
To which add 11 27 mean interval from Table I. 

16 45 time of high water, or 4h. 45m. p. m. 

Ir the Greenwich Nautical Almanac is used, add 2m. to the time of transit of Greenwich for 
every hour of west longitude, and its proportional part for less than an hour. It will suffice to 
take the }1alf hour which may be over any number of hours, as the correction for less than this 
would be less than one minute, and need not be taken into account. Thus, Boston is 4h. 44m. 
west of Greenwich. The correction to be applied to the time of transit of the moon is, for the 
four hours, eight minutes, and for the 44m., one minute. The time of transit on the date 
assumed in the preceding example is 17h. 9m. of the 22d, or 5h. 9m. a. m. of the 23d; to 
which add nine minutes, the correction just found gives 5h. 18m., as before ascertained from 
the American .Almanac. 

In using the United States Nautical Almanac, in the astronomical part of which the transits of 
the moon are given for the meridian of Washington, the corrections required may, in this first 
approximation for t14_e Atlantic coast, be. neglected. To find the time of the next following 
low water add, from Table I, the duration of ebb tide. 

This gives 4k. 45m. p. m., time of high water. 
6 13 duration of ebb tide, from Table I. 

10 58 p. m. 

By subtracting the duration of flood tide we obtain the time of the preceding low water, 
lOh. 32m. a. m., recollecting that 4h. 45m. p. m. in the same as 16h. 45m. reckoned from 

midnight. 
The height of this tide, c-0rresponding to the transit of 5h., will bring it nearly to a neap tide, 

and the rise and fall obtained from column 7, Table I, is 8. 5 feet. The next following high water 
may be had by adding to the time of low water the duration of flood from Table I. Thus: 
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IOh. 58m. p. m. time oflow water January 23. 
6 13 duration of flood, from Table I. 

Sum 17 11 or 5h. 1 lm. on January 24. 

281 

On having found the time of high water, the time of the next following high water may b"-' 

found by adding the duration of flood and ebb together, and their sum to the time of high 

water found, thus: 
6h. 13m. duration of ebb tide, from Table I. 
6 13 duration of flood. 

12 26 duration of whole tide. 
4 45 p. m., January 23, time of high water. 

17 11 or 5h. llm. a. m., 24th of January, time of the next succeeding high water. 

Subtracting the same quantity will give the time of the preceding high water. Thus: 
4h.. 45m. p. m. or 16h. 45m. from midnight is the time of high water. 

12 26 duration of flood and ebb tide. 

14 19 a. m. of the 23d for the preceding high water. 

The duration of the flood and the ebb being reckoned from the middle of one stand or slack 
water to the middle of the next, the time of beginning of stand of ebb or flood will be found 
by subtracting half the duration of stand or slack water given by column 10, Table I, from 
the time of high or low water, and the time of the end of the stand of ebb or flood by 
adding the same. A nearer approximation to the times and heights of high water may be 
obtained by the use of Tables II and III. 

TABLE II. 
Inkrval betw«m tht tim£ qf moon·~ tmmit anJ tht tbM qf high water for di.fferenJ, houra qf tramit, anJ for seueral dijf1J1"ent pqr~. 

Time of Boeto-n, Mu&. N.ew York, 
moon's transit. N. y. 

Philadel- Old Point 
pbla, Pr.. Gomfort, 'Va. 

Baltimore, 
Md. 

Smithville, I Cbarlest,.n, llFL Pulaski, Sa-

N. C. 1
1 

B, C. , vannab, Ga. 

--,,,-. -... -.-1--... -. -m-.-·1--h.-m-.-1---.... -m-. -1--11.-.-m-. -1--,,,-.-,..-.-1 r.. "'· /i,, m. I i.. m. 

0 0 II 38 t! 20 I :n 8 33 6 47 7 211 7 3ll 7 30 

030 1133 818 l!lB !!27 642 721 I 7:14: 725 
1 o 11 ll8 6 15 I 25 8 21 6 37 7 16 7 28 7 19 
l 30 11 24 8 10 1 511 8 15 6 lll 7 13 7 !!!;! 7 15 
2 0 11 1111 B 6 1 lB 8 9 6 26 7 9 7 16 7 11 
2 30 ll 16 il 6 1 14 B 4 & 21 7 6 7 ll 7 8 
30 n1a 755 111 so &17 74 11 76 
3 30 11 10 7 52 1 B 7 !ill 6 13 7 3 7 3 1 5 
40 117 752 16 752 611 72 70 74 
4 

30 ll 6 7 llJ 1 3 7 49 6 10 
5 ~ ll6 753 10 748 610 
5 

31! ll 9 7 li6 0 59 7 ~ 6 13 
6 0 ll 13 , 511 0 59 7 53 6 lY 
G 30 ll 19 8 5 l l B 0 6 25 
7 o llll5 SU 17 !17 632 
1 

3J 11 32 8 17 1 15 6 ~ 6 39 
so llll6 823 123 824 644 
~llO 1143 827 l!il!I 833 649 
Do 1147 832 134 840 Cl52 
930 

ll4ll 834 139 8'5 Cl54 
Wo ll11l 8311 142 848 653 

lO 
30 

11 48 8 34 1 43 B 48 Cl 52 11 
e ll .. 7 8 31 I 1 41 8 46 f, 50 

ll 3() 11 ,., 8 no 
..., _, 137 840 648 

36 0 

7 :i 
7 4 

7 6 
7 9 
7 13 

7 17 

7 23 

7 28 

7 33 
7 37 
7 3!I 

7 40 
7 <ti) 

7 35 

7 30 

6 .58 

6 M 
6 59 
7 l 
7 • 
7 lG 
7 19 

7 28 
7 31 
7 42 

7 45 

7 48 
7 48 
., 4li 

7 411 

7 3 

7 4 
7 6 

7 l'I 

7 12 
7 16 
7 21 

7 28 
? 34 

7 39 
7 42 

7 43 
7 41 

7 37 

7 34 

Key West, j San Francisco, 
Fla. : Cal. 

It.. m. 
9 26 

9 rn 
9 l2 

9 6 
9 0 
8 s.; 
8 51 

8 SQ 

s 49 

8 !i3 

8 57 
9 7 

i~~ 
[ 11 50 

I
! lI 53 

11 47 

11 41 

lJ 36 

11 33 

11 33 

11 38 
11 45 
11 S5 
12 3 

9 17 12 11 

ll '20 12 16 

939 1223 
y "3 12 29 

9$2 1234 

954 1237 

956 1236 
9 53 12 34 

9 51 12 &I 

!145 1224 
9 ~ I'll 17 

9 ;& 12 9 
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TABLE III. 

ShawinfJ Ow .,..;,,,, and faU qf tides, and carrectiOWJ lo k applud to cUurmim tM Ju;ght of high water aoundinga ll1i chtuU rife. ring to mean low 

waler, and ki krw water spring Iida. 

. 1 
Time ofr BoBton~ Mass. New York, N. Y. Philadelphia, Pa. Old Point Comfort, V..a.. 

moo11's I · 
transit. j A. I B. C. A. B. I c. A. B. C. A. 

Hour. r~:;.-j Feet. Feet. Feet. ~,; Feet. Feet. Feet. Feet.. lt"eet. 

o 

1

. 11.2 I 10.6 11.:i 1.9 4.5 1.11 6.a 6.2 6 :i 2 •11 
1 i1.3 I 10.6 n.3 4.9 4.s 4.9 6.4 6.4 6.5 3.o 

2 11.2 10.5 11.2 4. 7 4.4 4.8 6.6 6.5 6.6 2.9 

:i I 10.6 w.3 11.0 4.3 {.2 4.6 6 6 6.5 6.6 2.6 
4 10.0 10.0 10.7 3.8 4.0 4.4 6.4 6.4 6.5 2.3 

5 I 9.2 9.7 10.4 3.5 3.B 4.2 6.1 6.2 6,3 2.1 

lo~ 
1

1 g 1-1 ;1.1 ~i :4:1 i:; n ; .. ·;7 g n 
IO.l Hl.-0 IO. 7 4.5 ~ 4. 7 5. 7 ~ 5.8 2.B 

11 10. 7 IV.3 i 11.0 4.8 4.5 4.9 6.0 6.0 6.1 3.0 

TABLE III-Continued. 

i Smithville, N. O. 
Time of: entrance. 

B. 

Feet. 
~.6 

2.7 
2.7 
2.6 
2.4 
2.3 
2.2 

2.3 
2.4 
2.5 

2.7 
2.8 

c. 

Feet, 
2.9 

3.0 
2.9 
2.8 
2.7 

2.6 
2.5 

2.5 
2.6 
2.~ 

2.9 
3.0 

Baltimore, Md. 

A. 

Feet. 
l.5 

1.5 
1.5 
l.'\ 

1.3 
1.1 
0.9 

0.9 
1.0 
1.1 

1.3 
1.4 

B. 

Fo<t. 
1.4 
1.4 

1.3 
1.3 

1.2 
1.1 
1.1 

l.l 

1.2 
1.3 

1.4 
1.4 

'c. 

Feet. 
I.6 

1.6 
1,5 
1.; 

1.4 
I.3 

1.3 

I.a 
1.4 
1.5 

l.6 
1.6 

Time of 
moon'• 
transit. 

Ho1.1r, 
0 

I 

2 

3 

4 

6 

7 

8 

9 

JO 

II 

Time o 
1

1 

Cllarle•ton, S. o. I Fort Pulaski, Savannah Key West, Fla.. I San Francisco, Cal. 

moon's --.....,---.....,--- moon's 

t.ran•it. I A. I n. I c. I A. B. c. I A. B. c. A. B. c. I A. B. c. tranrn. 

--.;;::-:---;:::.-1 Feet. i Feet. I Feet. Fut. ~-;::::- Feet. Feet, Feet. Feet. Feet. I Feet. Feet. Feet. Hour. 
0 5.2 4.tl i 5.1 I !lo.. .5.4 5. 7 7 .8 7.4 7 .8 1.6 1.4 1.6 4.5 4.0 4.4 0 
1 5.1 4.8 5.1 5,8 5.4 5.7 7.9 7.4 7.9 I.6 1.4 1.6 3..9 3.7 4.1 l 

I 
2 5.0 4,7 I 5.0 !>,6 5.4 5,7 7.6 7.3 7.7 l.5 1.4 1.5 3.7 3.6 4.1 

3 4.6 4.5 ! 4.B I 5,5 5.3 5.6 7.1 7.0 7.5 I.4 1.3 Lli 3.5 3.5 4,0 

4 4 3 4.4 4.7 5.2 5.2 5.5 6.!l 5,7 7.2 1.2 1.2 J.4 3.1 3.3 3.8 
5 4.0 4.3 4.6 4.9 5.1 5.4 6.1 6.5 7.0 l.O 1,1 1.3 2.8 3.1 3.6 

6 3.8 4.2 4.5 I 4,8 5.0 .'i.31 5.8 6.4 6.8 1.0 I.I 1.3 2.7 3.1 3.6 
1 a.a 4.1 4.4 4.7 4.9 5,2 6.o 6.5 s.9 1.0 i.1 I.a :i.o a.3 a.1 

:1 , n 11 n n g n 1 l:l 1 n i:i ~:; u 1:11 ~:i ii n IO 

II 

In these, the variations in the interval between the moon's transit and high water arc shoirn 

for some of the principal ports contained in Table I. These variations of intervals depend 
upon the age of the moon, and as they go through their values in half a lunar month, are known 
as the half monthly inequality of interval. The table extends from the Oh. of transit, midnight 

of the calendar day or full of the moon, to llA hours. The.numbers for change of the moon 
correspond to those of Oh., and for 13 hours (or lh. p .. m. of the calendar day) to 1 hour, and 
so on up to 23 hours. The ports for which the numbers are given are designated by tlie 
heading of the columns. 

The mean interval, it will be seen, does not occur at full and change, but nearly two da}'' 

afterwards; on the Atlantic coast. At Key West it occurs more nearly at full and change, and 
at Sau Francisco still more nearly. 

The same remark applies to the heights; spring tides occur about two days after the full and 
change of the moon, and neaps two days after the first and last quarters. The use of this tab!e 
of nearer approximation is quite as simple as that of Table I. 
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Rule to find the time qf high water.-Look in the almanac for the time of moon's transit (or 
southing) for the date required. In the table corresponding to that time will be found the 
number to be added to the time of transit. 

Exampl.e III.-Required the time of high water at New York, October 1, 1856. Using the 
United States Nautical .Almanac, we find the time of moon's transit llt. 24m. astronomical 
reckoning, or lh. 24m. p. m. calendar time. From Table II, we have, under the heading of 
Kew York, for lh. 30m. (the nearest number to the lh. 24m. in the table) 8h. 10m. 

Thus, to lh. 24m., time of moon's transit, 
Add 8 10 inte1val found from Table III, 

The sum 9 34 p. m. is the time of high water on the 1st of October, 1856. 

If the sum of these numbers had exceeded twelve, the tide would have belonged to October 
2, and we must have gone back to the transit of the day before and computed with it to 
obtain the tide of October I. 

RUJ.e to find the height qf liigh waler.-Enter Table III, column 1, with the time of moon's 
transit. In the column headed with the name of the place, and marked A, will be found the 

rise and fall corresponding to the time of transit; in column B the number to be added to 

soundings on the chart, where the soundings are given for mean lmv water; in column 0, the 
number to be added to charts of which the soundings are given for low water spring tides. 

In the foregoing example, (III,) the time of transit being between 1 and 2 hours, we find 
from Table Ill the rise and fall of tides on 1st October, 1856, between 4. 9 and 4. 7, the 
number to be added to soundings given for mean low water 4.5 foot, (column B,) and for low 
water spring tides (column C) 4. 9 feet. 

Having found the time of high water, that of low water may be obtained nearly by adding 
the duration of ebb from column 9, Table I. The time of the next preceding low water may 
be found by subtracting the duration of flood from column 8, Table I. The time of the next 
following high water may be found by adding the duration of both flood and ebb; and of the 
next preceding high water by subtracting the same duration of tho whole tide. 

Example IV.-To find the next high water fo1lowing that of example III. 
The duration of flood, column 8, Table I, for New York is 6h. Om.; and of ebb, from column 

9, is 6h. 25m.; the sum is 12h. 25m. 
To 
Add 

9h. 34m. p. m., October 1, time of high water found, 
12 25 dura.tion of flood and ebb. 

Sum 21 59 or 9h. 59m. a. m. of October 2, the time of next high water. 

TIDES OF THE PACIFIC COAST. 

On the Pacific coast there is, as a general rule, one large and one small tide during each 
day, the height of the two successive high waters occuring one a. m. the other p. m. of the 
same twenty-four hours and the intervals from the next preceding transit of the moon are 
-v.ery different. The ine~ualities depend upon the moon's declination; they disappear near the 
time of th ' d · b h · f · b · e moon s eclination being nothing, and are greatest a out t e time o its emg 
greatest. The inequalities for low water are not the same as for high, though they disappear 
and have th W e greatest value at nearly the same times. 

hen the moon's declination is north, the highest. of the hv0 tides of the twenty-four hours 
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occurs at San Francisco about eleven and a half hours after the moon's southing, (transit,) and 
when the declination is south, the lowest of the two high tides occurs about that interval. 

The lowest of tho two low waters of the day is the one which follows next the highest high 
water. The nature of these tides will probably appear more plainly from tbe annexed 
diagrams. In them the height of the tide is set off at the side on a scale of feet and the hours 

3 

z 
1 

0 

I of the day are at the top. .At 12 noon, for example, the tide. 
gauge marked 6. 7 feet. Joining all the heights ob~erved in 
the twenty-four hours, we have a curve like that marked in 
the figure. The two high waters are a and e, and the two 

low waters b and d. If a is the high water which occurs 
about twelve hours after the transit of the moon, when the 
declination is south, the ebb a bis quite small, and the high 
water a is much lower than the next water, c. If the moon's 

declination is north, it is the large high water a of the second 

L-..-4--+--+--+-+--1-+-........i"-t-+-+-+-+-i diagram, which occurs next after the transit and about twelvo 

8 hours from it. Tables IV and V give the number to be added 
, to the time of moon's transit to find the· time of high water 

6 almost as readily .as in the former case. It is one of the 

5 double entry, the time of transit being, as before, placed in 

4 the :first column. The number of days from the day at which 

8 the moon has had the greawt declination is arranged at the 
t. ilY]J of the table. Entering the first colu1nn with the time of 

1 transit, and following the line horizontally until we come 

o under the column containing the days from the greatest 

declination., we find the number to be added to the time of transit to give the time of high 

water. If the moon's declination is south, Table IV is to be used; if north, Table V. 
Tables IV and IX, inclusive, have been recomputed, using more complete data for the 

inequalities above referred to. 



 

THE UNITED ST.A.TES CO.A.BT SURVEY. 285 

TABLE IV. 

SOUTII Dli:CLlNJ.TJON.-DAYA FROM HOON's OREA.Ttl:IJT DECLIN'A.TIOJI". I ~; 
\-~~~~~~~~~~~~~~~~~~~~~~~-,-~~~~~~~~~~~~~~~~~~~~~~~--· 0 

I After- ! ~ ~ 

h. m. 
0 00 

0 30 

1 00 

I 30 

~ 00 

2 :lJ 

3 00 

3 :JO 
4 00 

4 l!O 
5 00 

5 30 

6 00 

6 l!O 
7 00 

7 30 
s 00 

6 39 
g 00 ' 

9 30 I 
10 00 ! 

10 30 I 
ll 00 ' 

u 30 I 

1" 
~ 
Q 
Q 

= ..: '1): 
... . 
o e 
" -s 
~ -

fa..111. 

0 00 

0 30 

I 00 
1 30 
2 00 
2 30 
;i 00 

a 30 
4 (J(i 

4 30 

~ 00 
s ao 
ti 00 

€ 30 
1 00 
13'} 

8 00 

8 30 
Q 00 

9 30 
IO II() 

10 30 
Ll Ill) 

ll 30 
I 

T..m. 
11 49 

ll 43 

ll 37 
11 31 
11 ll5 
11 llO 

11 17 

11 17 
ll 22 

11 30 
11 gg 

11 47 

11 55 

12 00 
12 07 

12 13 
12 18 

12 21 

12 20 

l!.l 18 
12 l4 

12 08 

l~ 01 

12 S3 

6 

---
h.m. 

12 21 

1'1 15 
12 09 

ia oa 
11 57 
11 5~ 

ll 49 
II 49 
11 54 

12 02 

12 11 
12 19 

12 27 
lt 32 
12 39 

12 45 
12 50 

12 53 

12 5~ 

12 50 
12 46 

12 40 

l!l 33 

12~ 

i. ..... 
12 07 
12 01 

ll 55 

11 49 

11 43 

11 311 

11 35 
II 35 

II 40 I 
11 48' 
11 57 I 

12 00 

12 13 

l!HS 

::~ l 
12 36 

12 as 
12 38 

l~ 36 
!!I 32 
12 26 

12 19 

12 u I 

~ 

----
h..1n. 

12 03 

11 <>7 
11 51 

11 45 

11 39 

1134 
11 31 

11 31 

11 36 
11 44 
11 :;3 

12 01 
12 09 

12 14 

12 ill 

Iii 27 

Iii 32 

12 35 

12 34 
12 32 

12 26 

12 22 

12 15 

12 Q7 

Before-

2 11 'i 0 !I l i 2 i 3 4 5 I 6 :i!i _____ :_, ___ ,_!_'"' 
h. 1n. h. m. ) h. m. j h-. m. ) It,, Ylt. ) h. m. h. m. h. m. h.. m. j h. m. 

4 3 

h . .... 
12 25 
HI 19 

12 13 

12 07 

12 01 

11 56 

ll 53 

ll 53 
ll 58 
12 06 

12 15 
12~ 

12 31 

12 36 
12 43 

12 49 

12 M 
12 57 

12 56 
12 54 
12 50 

12 44 

12 37 
l2 29 

4 m. 
12 43 
12 37 

Ill ;j] 

12 25 

l!l 19 

12 14 

12 11 

12 ll 
12 16 

12 24 

l!l 33 

12 41 

12 49 

12 54 
13 01 

13 07 
13 12 
];J 15 

13 14 
13 12 

13 °" 
13 02 

12 55 

12 47 

HI 57 ' 13 121 13 20 I 13 15 \ 13 JO 1' 13 Oil !2 51 12 38 12 21 I 0 (j(l 

rn s1 13 oo , 13 14 I 13 lo , 13 04 12 S6 12 45 12 32 12 rn 
1
! o 3o 

12 <1a 13 oo I 13 os 10 ll4 ! El 58 'i· 1\1 su 12 39 12 oo 12 oo i 1 oo 
12 39 12 54 l~ IJ-2 12 5~ : 12 52 12 44 12 ~,3 12 2-0 12 03 i l 30 

;~ E I ~ :~ ~: ~ ;~ :: ~ ~: ~ :: E ~: : ~: : :: : I! : E 
12 25 12 40 12 48 12 44 12 38 12 30 12 19 12 00 II 49 3 30 

12 30 12 45 12 53 1 ~ 49 12 43 12 3.> 12 24 12 11 !l 54 I 4 00 

12 :J8 12 53 13 01 12 57 12 51 12 43 12 32 12 19 12 02 i 4 30 

12 47 13 Oil 13 10 13 06 13 oo 12 52 12 41 12 28 12 11 
1
i 5 oo 

12 55 13 10 13 18 13 14 ]J ()<! 13 oo 12 49 12 36 12 rn I 5 30 

13 03 13 JS 13 26 13 22 13 16 13 08 12 57 l2 44 12 27 6 oo 
13 08 13 23 13 31 13 27 13 21 13 13 13 t'2 12 49 12 32 ! 6 30 

13 15 13 30 13 38 13 34 13 28 13 211 13 09 l\l 51) 12 39 : 7 00 

13 21 13 36 13 44 13 10 13 34 13 26 13 rn 13 02 rn 45 i 1 30 

13 Sl6 13 41 13 49 I 13 45 13 :J9 13 31 I 13 20 13 07 12 50 , 8 oo 
13 29 13 44 13 52 13 48 13 42 13 34 13 2:J 13 JO ' 12 53 i 8 30 

13 2s 13 43 , 13 r.1 w 47 13 41 13 33 13 22 13 o9 12 s2 i 9 oo 

13 00 13 41 13 49 13 45 13 3fl 13 31 13 20 13 07 12 SU I g 30 

13 22 13 :.n 13 4; l;J 41 13 3(; 13 27 13 16 13 03 12 46 JO 00 

13 16 13 31 13 3~ 1:1 35 13 !19 13 21 13 10 12 57 12 4d 10 30 

13 00 13 24 13 32 13 28 , 13 22 13 H 13 03 12 50 12 33 I! 00 

13 01 13 16 13 ~4 13 20 • 13 14 13 06 12 55 :2 42 12 2.S I u 30 

TABLE Y. 

"" i N&RTll DECLJN.A.TION.-D.4Y8 FROM MOON''S GREA.Tli:ST D.E.CLJKA..TION. 

"' I 
Before- I After-

~:.I~ _.1 1-2 
2 1 0 3 4 

---
h. m. h .. ni... h.m. Ji. m. h,,rn. h.m. h, tn. 

11 451 ll 27 11 13 1058 10 50 lU 54 ll 00 11 OB 11 19 

II as ll 21 ll 07 JO ll2 JO 44 10 48 10 54 11 0-2 ll 13 

11 33 11 IS 11 01 IO 46 10 38 10 42 10 48 IOM 11 07 

II !.17 ll OY 10 .SS 10 40' JO 3'J JO 36 10 42 IO .SO 11 01 

II 21 ll 03 10 49 10 34 10 26 IO 30 10 36 10 44 10 ~ 

II 16 10 5B 10 44 10 29 10 21 10 25 lo 31 I 10 39 10 50 

11 13 10 55 11) 41 10 26 10 18 10 2'.! 10 28 i JO 36 10 47 

ll 13 10 55 HI 41 10 26 10 18 10 22 IO !181 10 36 10 47 

11 18 II 00 10 46 10 31 lO 2:l l() 27 IO 33 rn u 10 52 

II 26 ll 08 10 54 10 39 10 :.11 lO 3.> IO 41 10 49 ll 00 

ll 35 II 17 11 03 10 48 JO 4() 10 44 10 50 rn 58 11 09 

11 43 H25 11 11 JU 56 10 48 10 5!1. 10 58 10 00 )! 17 

11 51 11 3:J II rn II U4 10 ~ 11 00 ll U6 11 14 II 25 

11 56 II 38 II 24 JI 09 II OJ 11 05 II 11 11 HI 11 ;f() 

12 03 II 45 II 31 JI 16 11 08 11 12 II 18 11 2Cl 11 :J7 

12 09 11 51 II 37 11 22 II 14 11 18 11 24 : 11 32 11 4:J 

12 14 11 !i6 11 42 ll 27 11 l\I ll 23 ll 29 ! \1 37 \l 48 

12 17 ll 511 11 45 11 30 II 22 II 20 II 3'.? 11 40 11 51 

l~ 16 II :;a 11 44 ll 29 II 21 II 25 II 31 11 39 11 Ml 

Iii I( 11 66 II 4il ll !l7 II 19 11 23 11 29 ll 37 JI 48 

12 10 II 52 II 3S 11 23 II 1.1 11 19 II 25 
11 33 I 11 44 
ll 27· ll 3tl 12 04 ll 46 11 32 II 17 11 09 II 13 l \ 19 

II 57 11 39 11 25 ll 10 II 02 II 06 11 12 
11 20 I ll 31 

11 49 11 31 11 17 JI IJ'2 lO 54 HJ 58' II ll4 11 12 11 2:l 

' ~-------~--~-~--

5 6 

--- ---
k.m. "·'-"·· 

11 32 11 4~ 

ll 2ll 11 43 

11 20 II 37 
ll 14 11 3l 

11 OB 11 2:l 

11 03 11 20 

11 OU 11 17 

11 00 11 17 

11 05 11 2ll 

11 13 11 :JG 

lJ 22 II 3~ 

11 30 11 47 

11 38 11 55 
II 43 12 ()() 

11 50 12 07 

II 56 12 13 
12 {)l l2 18 

12 04 12 21 

12 03 12 20 
12 01 l2 18 

11 57 I 12 14 

ll 51 12 0tl 

ll 44 12 Ol 

11 36 ll 58 

! 

I 

"' ~ 
~ 

~ c 

"' = 
!= ---

h..m. 
0 

u· 
00 

30 

00 

30 
{)() 

30 
00 

30 

00 

00 

0 

30 
{)() 

3() 

l 

l 
2 

2 
3 
3 

4 

4' 

5 n 
5 

6 

6' 

7 OiJ ) 

30 

00 
30 

00 

30 

00 
30 

00 

30 

7 

8 

8 

9 

9' 

10 

10 

II 
11 
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If we disregard the daily inequality, the column headed San Francisco, m Table II, would 
give us, as in the examples on the Atlantic coast, the means of determining the time of high 
water. 

Example V.-Required the time of high water at North Beach, San Francisco, California, on 
the 7th February, 1853. 

1st. The time of the moon's transit at Greenwich, from the Nautical Almanac, is llh. 41m.; 
the longitude of San Francisco Sh. lOm.; requiring a correction of l6m. to the time of .. transit 
for San Francisco, which is thus found to be llh. 57m. . 

2d. The moon's declination is south, and at the time of transit about two days after the 
greatest. Entering Table IV we find 12h. (or Oh.) of transit, the nearest number to )lh. 57m. 
which the table gives; and following the line horizontally antil we come to two days after the 
greatest declination we find 13h. lOm. 

To llh. 57m., time of transit of moon February 7, San Francisco, 
Add 13 10 from column Oh. transit and two days after greatest declination. 

The sum 25 7 or lh. 7m. February 8, is the time of high water corresponding to the 
transit which we took of February 7. If we desire the tide of February 7 we must go back 

to the moon's transit of the 6th. The example was purposely assumed to show this case: 
llh. Im., time of transit February 6, 1853, 
13 28 number for llh. transit and one day from greatest declination. 

Sum 24 29 time of high water Oh. 29m. a. m. February 7. 
The height ef liigh water.-The height of high water is obtained in a similar manner by the 

use of Table VI and Table VII, entering these in the same way with the time of transit and 
days from the greatest declination. Table VI is for south declination, and Table VII for north. 

Tabla 1/wwing tM numbera to be adikd to IM WU11dings on charlB, referred to tM mtan Wr.csst low watdrs of day, w giw the depth at, high 
water ut San Franciw:>. 

TABLE VI. 

oouTu DECLINATION.-o .. vs FROM xooN'• GllR.t.TEST DECLI!UTION. I 
Tim~ of 1--------------------~----------------i Time of 

moon's Before- After- m0-0n'1 

tramiit. transit. 

6 5 413 2 I 0 I 2 3 4 5 6 

--- ---------'-----------------------------
H<>u.r. 

0 

2 

3 
4 

5 
~ 

7 

s 
9 

10 

11 

Feet. 
4.2 

3.6 
3.4 
3.ll 

2.B 
2.5 
ll.4 
2.; 
3.1 
3.5 

3.7 
3.9 

F<d. 
4,0 

3.4 

3.2 
3,0 

2.6 
2.3 
2 2 

2.5 
2.9 
3.3 

3.5 
3,7 

;::·I 
3.2 f 

::~ II 

2.4 
I 2.1 
1

. 

2.0 
2.3 i 
2.7 
3.1 
3.3 

3.5 

F«t. 
3.7 

3.1 
2.9 
2.7 

2.3 
2.0 
1.9 

l!.!I 

2,G 
3.0 

3.11 
3.4 

Fea. 
3.7 

3.1 
2.9 
2.7 

11.3 

2,0 
1.9 

2.2 

2.11 
3.0 
3.2 
3.t 

Feet. 
3.6 
3.0 
2.8 
26 
!l.2 
1.9 

l.S 
:2.1 

2.5 
2.9 
3.1 

3.3 

Fen. 
3.7 

3.1 
2.9 
2.7 
2.3 

2.0 
1.9 
2.2 

2.6 

3 0 

3.2 
3.4 

Feel. 
3.9 

3.3 
3.1 

2.9 
2.5 

2.!l 
II.I 
2.4 

2.t! 
3.11 
3.4 

3.6 

Foet. 
4.0 

3.4 
3.2 
3.0 
2.6 

2.3 
2.2 
!l.5 
2.9 
3.3 
3.5 

3.7 

Feet. 
4.1 
3.5 . 

3.3 
2.1 
2.7 

!1.4 
2.3 
2.6 

3.0 
3.4 
3.6 

3.8 

Feet. 
4.3 

3.7 
a.5 
:J.3 
2.9 

2.6 
2.5 
11.8 

3.2 
3.6 
3.8 
4.0 

Feet. 
4.6 
4.0 
3.8 
2.6 
3.2 
2.9 
!l.8 
3.1 
3.5 
3.9 

4.1 

4.3 

.Ael. 
4.8 
4.2 
4.0 

3.8 
3.4 
3.l 

3.0 
3.3 
3.7 
4.1 
4 3 
4.5 

Ho-u.r • 
0 

1 

~ 

3 

4 

5 
ti 
7 

8 
9 

IO 

JI 



 

Hour. 
0 

I 

2 

3 
~ 

5 
6 
7 

B 
9 

10 
ll 

Feet. 
4.8 

4.2 
4,0 

3.8 

3.4 
3.1 
3 0 

3.3 
3,7 

4.1 
4.3 
4.5 

Feet. 
5.0 

4.4 

4.2 

4.0 

3.6 
3.3 
3.2 
3.5 

3.11 
4.3 

4.5 
4.7 
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TABLE 'VIL 

N-Ull'I''H. l>BCLlXA.TIOlC.-JU.YS OF 1r100N'B GREJ.TEBT DECLINATION. I 

Non.-'ro use these tabJes witb a cbart on which the soundings are referred to mean low water, .subtract L2 foot. from the numbers in the tables .. 

Example VI.-ln example V, to obtain the height of tide on February 7, the declination 
being south, we enter Table VI with Oh. of transit, and two days after greatest declination, 
and find that the tide will be 4.0 feet above the mean of the lowest low water, or that 4.0 feet 
are to be added to the soundings of a chart reduced to the mean of the lowest low waters of 
each day. If the soundings of the chart were given for mean low water, then 1. 2 feet ought 
to be subtracted from the Tables VI and VII; thus, in this example, it would be 2.8 feet. 

The approximate time of the successive low and high waters of the day will be found by 
adding the numbers in Table VIII to the time of the first high water already determined. The 
table gives the numbers for the different days from the greatest declination. 

TABLE VIII. 

amtai.ning numbers to be~ to lk timll of high waU:r found from Tahle> IV and 'V, lo obtain tk BUCettsive low and hi9h wakra. 

Jf'..; I ~r,;; c 
"0 "" 0 .,, 

KORTH DECLIKA.TIOlf .. 
0 .,, 

0 .. IOUTB l>ECLI!U.TION. 0 .. 
8 .s El.!'! 
e] =~ ..... "'"" .::; ~ 

Low water. High water. Low water. Low water. High water. I Low water. ¢~ 

~~ 
.. 

(Small.) (Large.) (Large.) (Larg~.) (Smalt.) (Sm&I!.) ~iii 
c! t. .... 

.. !;, ----------
A. ''" "· .... h. ''" 

1'. m. h,, m. h. m. 

r 
5 48 IJ 0 18 54 5 54 !l 51 17 45 I 61 

to 5 5 25 12 28 18 45 6 17 Ill 32 17 57 

~! ~ 4 5 3 11 50 18 l!9 6 39 J:J 10 18 13 rt' 
; 3 4 45 II 16 18 13 6 57 13 44 l~ 29 o· 

? 2' 4 30 10 46 17 58 1 12 14 14 18 44 
l 4 IB 11> 18 17 41! 7 24 14 42 19 () 

0 4 12 JO 0 l7 :f.) 7 JO 15 00 111 12 0 

r 
4 114 10 10 17 28 7 lS H 50 111 H 

11 

y 4 34 10 20 17 2li! 7 8 14 40 19 14 

~ ~ 
4 411 10 36 17 29 6 53 14 24 19 13 > 
5 6 10 58 17 34 6 311 14 2 J9 8 ~ 
5 114 IL ll4 17 4>l 6 18 13 36 19 0 
5 51 11 53 17 4lS 6 52 13 8 18 .;9 



 

288 REPORT OF THE SUPERINTENDENT OF 

The days from the greatest declination are written in the first and last columns of the table. 
The second, third and fourth columns refer to south declination, and the fifth, sixth and seventh 
to north. The accond column gives the number which is to be added, according to the declina
tion, to the time of high water obtained by means of Tables IV and V to give the next low 
water, which is the small low water b of Diagram I. The third contains the numbers to be 
added to the same to give the second or large high water c of Diagram I. The fourth the 
numbers to be added to the same to give the second or large low water d of Diagram I. The 
succeeding columns give the numbers to be be used in the same way for north decli~ation, to 
obtain the low water b (large) of Diagram II; the high water c (small) and the low water d 
(small) of the same diagram. The rise and fall of the same successive tides may be obtained by 

inspection from Table IX, in which the first column, at the side, contains the time of transit, 
and the successive columns the numbers corresponding to that time and to the number of days 
from greatest declination. The arrangement of this table is like that already given. 

The numbers for the small ebb tide a b of Diagram I, or c d of Diagram II, are first given; 
then those for small low and large high waters b c of Diagram I, and de of Diagram II; next 
the large ebb tide c d of Diagram I, or ab of Diagram II; and lastly from the large low water 
to the small high water d e of Diagram I, or b c of Diagram II. 

TABLE IX. 

Slwwin9 UM riu a1Mi fall if the 1Je1:eral tidea wrrMp<HUli'llQ ID different nour• ef transit, and day« from flTtJalat declination of tht """"'' at 
&n Franciu,o. 

·1 l••A.LL EBB TIDE, Oil FllOll BIULL Hl61'1 W•Tltll.TO ~MALL LOW WATltll. FllOM BJIA.LL LOW WA.T•ll TO LA.BOB lfIGH W>.TER. I J 
; 

1 
Days from moon's greatest declmation. Days from moon's greatest declinalion. I !1 

s I I g ~ I Before- I Aller- Before- After- ~ 

~ 1-6- __ 5_
1

_4_[_3_:_2_:_1_ ~ _1_1~ ~:~ ~ ~ -6- __ 5_1_4 ___ :1 ___ 2_ ~ ~ ~ ~ ~-=- ~ ~1 ~ 
Fl. Ft. Ft. I Ft. I Ft. Ft. Ft.1 Ft. Ft. Ft. Ft. Ft • .Ft. Ft. Ft. ' Ft. Fe. Fl. Ft. Fl. Ft. Ft. Ff, Ft. Ft. Ft. 

0 I 4.6 4.0 3.31 2.8 i 2.4 2.0 1.91· 2.0 2.3 !l.61· 3.0 3.7 4.3 5.2 l).0 I 4.7 4.4 4,0 3.B 3.li 3.2 3,3 3.4 3.4 3.5 3.7 ° 
l I 4.0 3.4 2.7 2.2: l.8 1.4 1.3 1.4 1.7 2.0 2.4 3.1 3.7 4.6 4.4' 4.1 3.8 3.4 3.2 2.9 2.6 2.7 2.8 2.8 !1.9 3.1 1 

~ i a.s s.2 2.012.0 ! 1.6 1.2 i.11 1.11 1.5 l.s

1

1 2.2 2.11 3.5 4.4 4.2 ! a.9 3.6 a.!! 3,0 !1.7 2.4 2.5 2.6 2.e 2.1 :·~ : 
a 3,6 a.o !l.J 1.8: 1.4 l.O o.9

1

1.o 1.3 1.6 2.0 2.1 J.3 4.2 4.0 3.7 3.4 a.o 2.e 2.5 2.2 2.3 2.4 2.4 2.5 •. 
4 3.2 2.6 1.9 1.4 I 1.0 0.6 0.5 0.6 O.~ l.21 1.6 2.3 2.9 3.8 3.6 3.3 3.0 2.tl 2.4 2.1 1.8 1.9 2.0 2.0 2.1 2.31 4 

5 2.9 2.3 1.6 1.1 0.7 o.~ 0.2 O.:J 0,6 0.9! 1.3 !1.0 2.6 3.5 3.:J 3.0 2.7 2.3 2.1 1.8 1.5 1.6 1.7 1.7 1.8 2.01 5 

6 2.s 2.2 1.5 1.0 o.6 0.2 0.1 0.2 o.5 o.sl i.2 1.9 2.5 3.4 3.2 2.u 2.6 2.2 2.0 1.7 1.4 t.5 1.6 1.6 J.7 1.9 6 

7 i 3.1 2.5 1.B 1.3 I ll 9 0.5 0.41: 0.5 0.B 1.11 J.5 2.2 2.8 3.7 3.5 3.2 2.9 2.5 2.3 2.0 1.7 1.8 1.9 1.9 2.0 2.2 7 

8 3.5 2 9 2.2 1.7: 1.3 0.9 0.8 0.9 1.2 1.5' 1.9 2.6 3.ll 4.1 3.9 3.6 3.3 2.9 2,7 2.4 2.1 2.2 2.3 2.3 2.4 2.6 B 

9 3.g 3.3 2.6 2.1 1.7 1.3 1.2 1.3 l.ti l.91 !l.3 3.0 3.6 4.5 4.3 4.0 3.7 3.3 3.1 2.8 !U 2.6 2.7 2.7 2.8 3.0 
9 

10 4.1 3.5 2.8 2.3 1.9 1.5 1.41 1.511.8 51.l! 2.5 3.2 3.8 4.7 4.5 4.2 3.9 3.5 3.3 3.0 2.7 2.8 2.9 2.9 J.O 3.2 JO 

n 4.3 a,7 3.o 2.5: 2.1 1.7 1.611.1 !l.o 2.3, 2.7 3.4 1.~ 4.9 <1.7 ! 4.4 4.1 3.7 3.5 3.ll 2.~ a.o 3.1 a.1 a.2 3. 4 11 

From a to b ••••• , ••••• , . , ............... , ........ Di,...am I 
From • to d ....................................... Diagram II 

From b to c ••• .................................... IJillgram I 
From d tD e ••••••••••••••••••.•••••• ,. ••••••••••• Diagram II 
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TABLE IX-Continued. 

·~ , .. aug £1!.B ....... ,"" ·==..:-a: .. ·..:::.::-: .. ~ .. ::::-:i-... ~..::-~~= ... WA.YER TO BKALL Rl<>H WA.TEil. 1.~ 
~ 1' ~ Days from moon's .er-ea test declinati11n. De.ys from moon's greawst declmatmn. 

i .. -----BP..(ore- --- - ' I After- Before- After- II 1 
";;::: l 0 

j 6 5 I 4 :i I z·T~ o ~ -;-~1·~1 6 5 I 4 
1
i s : 2 i o -1-i ;-) ~-;~1 ~ 

- I I I I I ' I~ -----1----1--t--1----1---------i--·-----------l-i-
F!. fl. I Ft. Ft. 1 Ft j! n., Ft F1. Ft. Fl.; Ft. Ft 1

1

· Ft.\ Ft. Ft. Ft. j Ft. : F1. n Ft. 1 .Ft. I Ft. '. M. Ft. i Ft. I Ft., 
0 4.4 5.0 ·.1 5.7 6.2. 6.6 i 7.0 7.1 7.0 6.7 6.4' 6.0 5.3 4.71 3.8 1.0 4,3: 4.6 i 5.0 i>.2 5.51 5.8 5.7[ 5.6' 5.6, 5.5~ 5.3 0 

1 I 3.8
1 

4.4 i 5.1 5.6 1 6.o i 6.4! 6.5 6.4 6.J 5.8; 5A 4.7

1

4.11 a.2 3.4 3.7 · 4.o I 4.4 i 4.6 4.9
1

5.2 s.115·0. s.oi 4.11, 4.7 1 

2 3.61 4.2 I 4.9 5.4' ~-816.2, 6.316.f.I 5.S 5.6, 5.2 4.513.Sj 3.0 3.2 3.5 3.8 1 4.2 i 4.4 4.71 5.{), 4.9 4.8. 4.8' 4.7, 4.fi, 2 
3.4 I 4.<l ·, 4.7 5.2, 5 ii 1. ii.O) 6.1 6.0 5.7 5.4'. 5.o 4.3 3.71 2.8 3.0 3,3 3.6 I 4.0] 4.2 4.51 4.8f 4.7 4.6 4.6~ 4.5• 4.31 3 

4 3.o 3.6 1 4.3 4.8; s.'.! I ~·6\ 5·• 5.6 5.3 5.o: 4.ii. 3.91 3.3
1 

2.4 2.6 2.9 3.2: 3.6: 3.e 4.1! 4.4, 4.3
1

4.'.!
1 
.ui; 4.1: a..91 

2.7 3.3 ! 4.0 4.5 4.9, a.3. 5.4

1
5.3 5.0 4.7. 4.3

1

3.61 3.o
1 

2.1 2.3 2.6 2.9; 3.3 3.5 a.e. 4.1, 4.0 3.9 3.9 3.8 3.n• a 

2.6 a.g 1 3.9 4.4 ~.s I s.2! 5.3. s.2. 4.11 4.6i 4.2 :u.12.9, 2.0 2.2 2.s 2 s I 3.2 3.4 3.71 4.o; a.9 3.e 3.e 3.71 a»i ii 

~I 2.9 3.5, 4.2 4.7' .'>.I r ·"·" 5.6
1

1. 5.sil s.2 4.9. 4.sl 3.8

1

. :i.2[ 2.3 2.5 2.s 3.I :i.s 3.7 4.oj 4.3: 4.2 4.1 4.1, 4.o 3.~ 1: • 1 • , • ' I I .I ; r 
B \ :J.3 3.9. 4.6 5.1 5.a: a.9 6.0: 5,9 5.6 5.3• 4.9f 4.2 3.6j 2.7 2 9 3 ° 3.5 ~.9 4.IJ 4.4 4.t! 4.6 4.5 4.5 4.4. 4.21 B 

~ 3.'l 4.3 i 5 0 S.5 i 5 II j 6.31, 6.416-~J 6.0 s.7i' 5.314.614.(ll 3.1 3.3 3.6 3.9: 4.3 4.si 4.81 5.li 5.0 4.ll 4.9:. 4.8 .. 4.61 II 
IQ 3.9 4.5 i 5,2 5.1 I 6.1 16.5, 6.616.5'16.2 &.91 5.5l' 4.~ 4.~1 3.3 3.5 3.B 4.1 4.5 4.7' 5.0 !>.3, 5.2• 5.1 5.I: 5.0 4.8 HI 

11 I 4.1 4.7 , 5.4 5.9 6 3. a:;' 1i.i; n.1 6.4 s.1' 5.7 5.o. 4.4: :i.r. 3.7 4 o I 4.3 4.7' 4.91 5.2 ·'·"~ 5.4\ 5.3 5_3) 5.2· 5.o 11 
. : I · I ! ' 

j 
From c to d ........ .•.. , • • . . . . • ..... • • .. • • . ............ Diagram l I' 

From a tob •....... ............................... Diagram II 
From d. tn e . .............................. , ..••• , ... , Dia.gram 1 

From Ii to c ................................................ Diagram l { 

Exam1ie VIL-Thus, in Example VI, the high water of February 7 was found to be 2. 8 feet 

above mean low water. The declination being south, Diagram I applies, and this high water 
is the small one. To obtain the fall of the next low water or small low water, we enter Table 
IX with Oh. of moon's transit, and two days after the greatest declination in the first part of 
the table, and find 2.3 feet, which will be the difference in height of this higlt and low water. 
Entering with the same transit and day in the second part, we find 3. 3 feet, which is the rise 
of the large high above the small low water; the difference between 2.3 and 3.3, or 1.0 foot is the 
difference of height of the two successive high waters. 

It is easy to see how, in this way, the soundings of a chart can be reduced to what they 
wuuld be approximately at all the successive high and low waters. .A. similar set of tableR is 

in preparation for Key West and some of the other ports on the Gulf of Mexico, where the 
tides are of the same character. The tidal observations now in progress on the Pacific coast 
will give the means of extending the tables to all the principal ports there. 

TIDES OF THE GULF OF MEXICO. 

On the coast of Florida, from Cape Florida, arouud the Peninsula., to St. Mark's, the tides 
are of the ordinary kind, but with a daily inequality which, small at Cape Florida, goes 
on increasing as we proceed westward to the Tortugas. From the Tortugas to St. Mark's the 
daily inequality is large and sensibly the same, giving the tides a great resemblance to those of 
~he Pacific co*ast, though the rise and fall is much smaller. Between St. Mark's and St. George's 
island; Apalachicola entrance, the tides change to the single day class, ebbing and flowing but 
once in the twenty-four (lunar) hours. 

A.t St. George's island there are two tides a day, for three or four days, about the time of 
the moon's declination being zero. A.t Qther times there is but one tide a day, with a long 
s~d at high water of from 6 to 9 hours. From Cape St. Blas to and including the mouth of the 
Mississippi the single day tides are >ery regular, and the small and irregular double tides appear 

only for two or three days, (and frequently even not at all,) about the time of zero declination 

37 e 
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of the moon. The stand at high and low water is comparatively short, seldom exceeding an 
hour. 

To the west of the mouth of the Mississippi the double tides reappear. At IsleDerniere they 

are distinct, though a little irregular, for three or four days, near the time of the moon's zer~ 
declination. At all other times the single day type prevails, the double tides modifying it. 
J.owever, in the shape of a long stand of from 6 to 10 hours at high water. This stand is shortest 
at the time of the moon's greatest declination, sometimes being reduced to but one !\our. At Cal
casieu the tides are distinctly double, but with a large daily inequality. The rise and fall being 

small, they 'vould often present to the ordinary observer the same appearance as at Isle Der

mere. At Galveston the double tides are plainly perceptible, though small for five or six 

days, at the time of moon's zero declination. At other times they present the single day type, 
with the peculiarity that, after standing at high water for a short time, the water falls a small 

distance and stands again at that height for fieveral hours, then continues to foll to low water. 
Sometimes it falls very slowly for nine or ten hours following high water, and then acquires a 
more rapid rate to low water. At Aransas Pass and Brazos Santiago the single day tides prevail. 
Small, irregular double tides are only perceived for two or three days at the moon's zero of 
declination. At all other times there is but one hi~h water in the day, with a long stand of 
from 6 to 9 hours, during which there are often small, irregular fluctuations or a very slow fall. 

In the following table the mean rise and fall of tides at the above stations are given: 
The highest high and the lowest low waters occur when the greatest declination of the moon 

happens at full or change; the least tide when the moon's declination is nothing at the first or 
last quarter. The rise and fall being so small, the times and heights are both much influenced 
by the winds, and are thus often rendered quite irregular. 

TABLE X.-Risc and fall at several stalions on the Gulf ef ~Mexico. 

llUAN RISJ! AND FALL OF TIDES. 

Station~. 
Mean. At moon's At moon's 

greatest least 
declination. declination. 

-
Fed. Feet. Feel,. 

St. George's island, Florida •••••••••••.•• 1.1 1.8 0.6 

Pensacola, Florida. -- • -- --- •••••• --- • --- 1. 0 1. 5 0.4 

Fort Morgan, Mobile be.y, Alabe.ma -----·· l.O 1. 5 0.4 
Cat ii>la.nd, :Misaiil!Bippi ••••••••••••••• ---· 1. 3 1. 9 0.6 

Southwest PaBB, Louisiana:- - ••••• --- •••• 1.1 1. 4 0.5 

Isle Derniere, Louisiana .•••••••••••• ---- I. 4- 2.2 0.7 
Entrance to Lake Ca.JC88ieu, Louisiana. - - • - 1. 9 2.4 I. 7 

Ga.lveaton, Texas •••• ----------- •••• ---- 1.1 1. 6 0.8 .. 
Aransas Pass, Texas ••••••••••••••••••••• 1.1 1. 8 0.6 

Brazos Santiago, Texas·-·····----------· 0.9 l. 2 0.5 

TO DE'l'Ell.MINE THE BISE A.ND FALL OF THE TIDES FOR ANY GIVEN TIME FROM IDGB OR LOW WATER. 

It is sometimes desirable to know how far the tide will rise in a given time from low water, 
or fall in a givfln time from high water, or to approximate to the time which has elapse~ fro~ 
low or high water, by knowing the rise or fall of the tide in the interval. If the proportion ° 
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the rise and fall in a given time were the same in the different ports, this would easily be shown 
in a single table giving the proportional rise and fall, which, by referring to Table I, showing 
the rise and fall of the tide at the port, would give the rise and fall in feet and decimals. The 
proportion, however, is not the same in different ports, nor in the same ports for tides of different 
heights. The following Table XI shows the relation between the heights above low water for 

each half hour for New York and for Old Point Comfort, and for spring and neap tides at each 
piace. Units express the total rise of high water above low water, and the figures opposite to 
each half hour denote the proportional fall of the tide from high water onward to low water. For 
example, at New York, three hours after high water a spring tide has fallen six-tenths (sixty 
hundredths) of the whole fall. Suppose the whole rise and fall of that day to be 5.4 feet, (Table 

I;) then, three hours after high water, the tide will have fallen 3.24 feet, or three feet three 
inches, nearly. Conversely, if ·we have observed that a spring tide has fallen three feet three 
inches, we may know that high Wllter has passed about three hours. 

TABLE XI. 

Giving the heiglit ef the tide above low waler for every lwlf hour before or after high water, tlze total 
range beinr; taken as equal to 1. 

I New York. I Old l'oint Comfort. 
Time before or! 
after high water. 1 

j Spring tide. j Spring tide. Neap tide. Neap tide. 

i ----
h. m. ! 
0 0 1.00 1. 00 1. 09 l. 00 

0 30 0.98 0.98 0. 98 0.98 

l 0 0.94 0.93 0.95 0.94 

1 30 0. 89 0.86 0.88 0.87 

2 I) 0. 80 0. 72 0.80 o. 78 
2 30 0.72 0.59 0,70 0.68 

3 0 0. 60 0.45 0.59 0.57 

3 30 0.49 0. 31 0.49 0.44 

4 0 o. 39 0. 19 0.37 (L 34 

4 30 0. 28 0.10 0.26 0.22 

5 0 o. 18 0.{)2 O. lT o. 13 

5 30 0. 09 o.oo 0.08 0.05 

6 0 0. 05 
_ .. __________ 

0.03 (). 01 

6 30 o. 00 ------------- 0.00 0.00 

TIDES IN COASTING. 

~y observing the time of high water and low water along the coast we find the places at 
which they are the same. The map of co-tidal lines (Sketch No. 65, 0. S. Rep., 1857,) 

shows that it is high water nearly at the same hour all along our coast, from Sandy Hook 
to Cape c - · a.na.veral; of course, not in the bays and harbors and up the rivers, but on the 
outer coast. 

h It is high water exactly at the same hour all along the line marked XII seen on the 
~ art, near Sandy Hook, and north and south of Hatteras, and, with small interruptions, at 

ape Lookout and Cape Fear, all ~the way to near Cape Canaveral. This same line extends 
eastward to 

near Block island and south of Nantucket, and then passes away from our coast. 



 

292 REPORT OF THE SUPERINTENDENT OF 

At full and change of the moon, along this line, (approximately,) it is high water at XII 
o'clock, Greenwich time, the local time of high water depending upon the longitude of the 
place; or, to speak more correctly, in the average of a lunar month, it is high water 80 

many hours after the time of the moon's passing the meridian of Greenwich. By these lines, 
called co-tidal lines, we can determine what tidal currents the navigators must expect to 
meet in coasting, and for this purpose we divide the ports of the coast into two sets
those south and those north of New York. 

The sailing lines of coasters bound to southern ports this side of the straits of Florida 
are marked upon the map, and also of those bound through the sounds to eastern ports, 
and, outside, to Halifax and European ports. 

VC8sds to and from ports so1tth ef New York. 

South of Sandy Hook, New Jersey, the line of XII hours it> nowhere more than 18 miles 
from the coast ; that of XI! nowhere more than 35 miles ; that of XI~ nowhere more 
than 48, and XI nowhere more than 110. The distance of these lines of XII to XI hours 

(corresponding within four minutes to VII and VI of New York time) from different parts 
of the coast, is shown in Table .A., where the first column gives the name of the place, and 
the second, third, fourth, fifth, respectively, the distances of the co-tidal lines of XII, Xft, 
XIk, and XI hours. The distances are measured from the ports, on perpendiculars to the 
co-tidal lines. They may be taken as if measured on the parallel of latitude at all the 
pointA for the line of XII hours, and at all between Sandy Hook and Cape Hatteras for the 
lines of XI! and XI~ hours. 

A. 

Distance from coast, measurnd on perpendicular to co-tidi>l Hoos. 
Names of loca.tions. 

I At XII hours. At XIt hours. 

~~~~~~~~~~~~~~~~~-1~-Ni-aut~-.mt~.lu-.~-t-~-.Ni.-aul.~.-mila-.--.~ 

Sandy Hook---··-----------------------··---! 12 32 

Barnegat.---------------------------------- 2 29 

Ce.pe May···--·-----··---·-··-··-·-····-·-·· 15 30 
Cape Benlopen •• _____________________________ 18 33 

Asaa.teague -------------------------·-------- 7 22 

Cape Henry----·-----·-------·------·------·· Ia :%8 

Ce.pe Hatteras._. - ----. _. _________ ---- ---- --- •••••••• -- ••• ----

Ocra.coke inlet •• ____ •• --·--·---------··-- ____ . ___ • -·--· -·- ----

Cape Lookout------------·-···········----···------·----·--·-
Beaufortentrance, N. C ------- -------- ------ __ • 6 

Cape Fem:·-··········----·---------·········-·-····-·······
Cape Roman·------········-·-·····-··-·-····-··············· 
Charleston light ________ -- -·- _____ - --· ----- --- 3 

'Port Royal entra.nce -·-- ·····----------------- 6 

8 

11 

7 

16 
6 

10 

15 

l'T 

AtXq hours. 

Naut. milea. 

63 

SSJ 

46 

47 

36 

43 

20 

26 
18 

24 

16 
21 

!7 
29 

Tybee entrance·-·--------------·------------- 6 17 31 

At XI hours. 

Naut. rnile!. 
100 

78 

92 

92 

82· 

100 

63 

71 

56 

63 

65 
67 

70 

78 

82 

110 
St. Mary's entrance ••••••••••• ·-·-------------/ 12 25 4'0 

St. John's entrance ••••••••••• ------······-._. 17 85 48 ------·· ----·-
Cape Ca.fiaveral .. ___ .,. ___ ... ----- ___ .. _. --- ... --- ... _... 16 ................ -- ...... --- ... ~ ............... ·- - ... '."" ....... • ...... • ........ .. 

Cape Florida. ________________________________ ····-----·-·---------·--------------···---······------·---···· 
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The co-tidal lines are in such directions that at 10, 20, aud 30 miles from the coast, 
between Sandy Hook and the St. John's, there is but a variation of seven minutes, and 
even to Cape Canaveral only of eight minutes. Keeping ten miles from the shore, the 
coaster would pass from XII hours at Sandy Hook to XI hours 45 minutes at Hatteras, and 
increase again irregularly to XII hours 7 minutes at the St. John's, as shown more explicitly 
in Table B. These three tracks of 10, 20, and 30 miles are inside of the cold wall of the 
Gulf Stream, and generally in the cold current, except at Cape Canaveral. 

B. 

I 
! Co tidal hour a.t 10, 20, and 30 nautical miles from the 

Names of stations. 

~~~~~~~~~~~~~~~~~~~~~[ 

Eaiidy Hook. --- - --- - - • -- -- ---- ---· ------- --- •• - -- • -- • - - ---1 
IlaTnegat •••. ----------------------------------------------

1 

Cape May __ • ___ • ___ • _ • _____ • _____ ••• ____ •• __ ••• __ • ___ ••••• : 

Cape Henlopen .... ____ . __ .•• ________ ·-----. ____ ---- ___ • ____ , 

.A.ssateague ---- ••••••••••••• __ ••••••••• ___ •• _____ •••• __ ----

Cape Henl"Y -----------······-----------------------·--·--· 
Cape Hatteras •• _.-----·----- __ .--· __ •.• ·----.-··_·-·-· ...•. 

Ocracoke inlet --·-- ••• --- ••••• ---- -- -------- - --- - - --- • -----
Cape Lookout •••• ----- ___ ---- •••• --- • __ .• --- • ---- •. -- . -----

Beaufort entrance, N. c ____ . _. __ . -- ---·-- -------- --- --- -·--·-
Cape Fear ••••••••••• _ ••••••••• ·---- ___ •••••••••••• __ -----. 
Cape Roman ______________________________________________ _ 

Charltlllton Light ·---- •••• _ ··-. _ •• __ ··- _______________ -----. 

Port Royal entrance·------------------------·-·-----·-··-·· 
Tybee entrance. __________ ------- ____ -----------------·----

St. Mary's entrance ••••••••••••••• -----·--·-····------------
St. John's entrance ••••••••••. _._ ••• ___ •••••• ___ •• _________ _ 
Cape Ce.iiaveral. ______ • __ • _. __ • _. __________________________ . 

Ca.pe Florida ••••••••••••••••• _ ••••••••••• ___ •••••• ________ _ 

coast, perpendicular to the coast. 

'l'en miles off. Twenty miles off. I Thfrty miles off. 

I 
h.. m. h. m. h. m. 

12 0 11 52 11 45 

11 52 11 H 11 35 

12 5 11 53 11 45 

12 7 11 57 11 48 

12 0 11 <lS 11 37 

12 5 11 48 11 42 

11 45 11 30 11 22 

11 47 11 36 11 25 

11 45 11 30 11 20 

11 55 11 38 11 25 

11 38 11 25 11 18 

11 45 11 33 11 24 

11 52 11 38 11 25 

11 57 11 45 11 8! 

11 55 11 43 11 30 

12 8 11 57 11 47 

12 1 11 57 11 5G 
12 B ........ --~--------- -------------·--
13 10 .......... __ ,.. ____ ,. ____ -----·----------

It follows, then, as a general thing, from these two tables, that the coaster in passing from 
~andy Hook to the St. John's, would have the tides the same, within some :fifteen minutes, as 
'.f he remained at Sandy Hook. So that leaving, for example, a high water, he would, accord
mg to the elapsed time, have the ebb and Hood alternating every six hours and a quarter, 
nearly, as if he had remained near Sandy Hook. .As the flood tide sets in generally to the 
nortli.ward and on shore and the ebb to the southward and off shore, he would know by the . , 
tune that elapsed from his departure and the period of the tide at which he started what 
tidal currents he might expect to meet as he passed along the coast. Thie, of course, is not 
P:culiar to Sandy Hook as a point of departure, but would be true for any of the entrances 
grven in the table, taking care not to mistake the time of tides within for that at the 
entrance. 

B~r1'1ferring to Ge~rge W. :Blunt, esq., I have obtained the tracks of sailing and steam vessels 
Passing from New York to ports to the south of it, as shown by the lines on the chart 



 

REPORT OF THE SUPERIN'i'ENDEN1' OF 

accompanying this paper.-(See Sketch No. 65, C. S. Rep., 1857.) Tracing these on the map 
of oo-tidal lines, I have determined how the navigator would find the tides as he passes from 

port to port. The results are shown in the annexed table, (C,) in which the port between 
which and Sandy Hook the mariner passes is at the head of the table, and, at the side, the 
place off which the co-tidal hours will be found, as stated in tho table. 

Off-

Sandy Hook----------·--
Barnegat._ - _ ------------
Cape May ••••• ----------
Cape Henlopen. --- __ ..... 
Assatea.gue • __ • __ • __ --- - -

Cape Henry •••• ·-----··--
Cape Hatteras ____________ 

Ocracoke inlet ........................... 

Cape Lookout ____________ 

Real'tfort entrance ________ . 

c. 

Co-tidal honl'll on sailing lines, measured on parnllel of latitudes of places named iu nrst 

column, between New York and-

Delaware 
1
chesa.peake Ocraooke I Cape Fear. Charleston, &vannah. St. John's. Cape 

bay. bay. inlet. Florida. 

h. m. h.. m. h. m. h. 

12 5 12 6 12 5 12 

11 57 11 57 11 57 11 

12 IO 11 52 11 46 11 

---------- 11 51 11 43 11 

---------- 11 55 11 33 11 

---------- 12 IS II 24 11 
... _______ -- ----- ----- 11 48 11 

---·----· ---------· ..................... 11 

·--------- ---------- ---------- 11 

---------- ---------- ---------- 11 

m. 

5 

57 

45 

43 

33 

24' 

48 

42 
39 

39 

h. 

12 

11 

11 

11 

11 

11 

11 

11 

11 

m. 

5 

57 
45 

43 

33 

24 

48 

42 

39 

h. m. 

12 {j 

11 57 

11 45 

11 43 

11 83 

11 2f 

11 48 

11 42 

11 39 

7._ m. 

12 5 

u 57 

11 45 

11 43 

11 33 

11 24 

11 48 

11 42 

11 32 
11 39 11 39 11 32 

h. ''" 
12 & 

11 f>i 

11 45 

II 43 

11 33 

11 24 

11 48 

11 42 

11 24 

11 24 

Cape Fear.-------------·-------·--------------··-·-----······--· II 36 11 36 11 24 11 0 

Cape Romll.1l------------- ---------- ---------- ---------- ---------- 11 46 11 46 11 19 ....................... 
Charleston light •••••••• _.-----------·········---···-·-·------------------·- 11 52 11 18 ---- ............. 
Port Roya.I entrance ........................... 1 ••••••••••••••• ----- --····--- 12 3 11 18 ----------

~i;;::::~.-~::::~ :::~~~~~:~1::::~~~~:: ~:::~:~::: ~::~~:~~:: ~~~~~:~::~ ~:~::::::: :~ ~: ~~~~~::~:~ 
St. John's entrance.----··-------·· i1 ---------- ---·-····· ----------- -----····- ---------- 12 10 •••••••••• 

Cape Ce.ll&veraJ ___________ ---------- ----------1---------- ---------- ---------- ---------- ---··----- --------·-
Cape Florida..--··-------------······/-----·-··--·····-------------· ···-·-·--- ··-------· ------·--- ----------

Thus, from Sandy Hook to Delaware bay, starting with XII hours 5 minutes, off Barnegat, 
there would be, at the same instant, XI hours 67 minutes, and off Cape May XII hours IO 
minutes, so that the navigator would have the same succession of tides, whether he remained at 
Sandy Hook or passed onward to Delaware bay, or whether he came from Dela.ware bay to 
Sandy Hook. So from Sandy Hook to Charleston he will find, at the same instant, XII honrs 

5 minutes at Sandy Hook, XI hours 57 minutes off Barnegat, XI hours 45 minutes off Cape :May, 
and so onward upon the parallels of latitude for the sev-eral points. For all practical pur~, 
then, qf coasting, tke succes8ion of tlie tidea, and, qf CO'lWse, of the tidal CWf"l'enf.8 ef .flood and ebb, will 
be the same M if the navigator remained etationa"71. Leaving at low water, he will meet the flood 
for 6 hours 15 minutes, and then the ebb for another 6 hours 15 minutes, and so on. It is the 
simplest of all rules that has thus oome out of this investigation. That remarkable change of 
temperature between the waters of the in-shore cold current, and of the warm waters of the 

all" Gulf Stream, occurring .in so short a distance that Lieutenant Roohe called itc tne '' cold w 1 

takes place at distances off the coast of from 170 toc29 miles, (see Table D,) between Sandy 
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Hook and Cape Canaveral, measured from the several points named in the table at right angles 
to the direction of the course, or, measured along the parallels of latitude of the points, at 
distance from 195 to 28 miles between .A.ssateague and Cape Cafiaveral.-(Table D.) The points 
where the parallels north of Assateague meet this diYision line have not been accurately 
determined. 

The annexed table shows these distances, measured at right angles and on the parallel. 

D. 

I 
Distance from coast to " cold wall" of 1 Measured at , ~[ea,1mred on 

Gulf Stream, off- right angles i parnllel of 

Sandy Hook ____ . ---- ---------- .•.. 

:Barnegat _____ • ___ --- ---· -- . -··-- --

Ca:pe May ________ ------------·----

Cape Henlopen ____ --- __ --- . --- . _. --

.Assateague. __ •• _ - - - •• - _. - _ - - • - •. - . 
Cape Henry. ___ ---- __ .---- ________ _ 

Cape Hatteras __ •• --- _ ---- __ -- • -- ---
Ocracokc inlet ________ -------------
Cape Lookout _____________________ _ 

Beaufort entrance •••••••••• -- •• ----

to e-0ast. I latitude, 

NauJ. mik:i. 

IiO 

135 

137 

137 

95 

92 

30 

53 

53 

62 

Naut. miles. 

195 

107 

31 

52 

65 

Cape Fear __________ ---------·--··· 5!l 97 

Cape Roman- ... ----------·-------- 57 JO<; 

Charleston light-------------------· 61 95 
Port Royal entra.noo •• ____ ---------- 79 97 
Ty. bee entrance _____________________ 

1

, 79 95 

St. Mary's------------------------· 90 87 
St. John's----------------·-------- 85 8Z 
Cape Cai'Iaveral •• ___________________ I 29 28 

Gape FlorilJa •• - ---- •••• -- --- - ----- -1- ----- --- ---------- ---- -
i I 

The coasting line of thirty miles keeps inside of the cold wall all the way to Cana\"eral, and 
all the routes traced on the chart from Sandy Hook to southern ports are on the inside of it. 
The Gulf Stream lines drawn on the chart show how the route to Bermuda. and to the Bahamas 
cuts the alternate bands of warm and cold water of the Gulf Stream. 

Vessels to andfromports east of New York. 

The plate shows the sailing lines of vessels bound from New York to eastern ports and to 

lialifax, outside. The annexed table (E) gives the Greenwich time of high water off the 
seve I · · ra pomts named in the first column on the routes to and from the places named in the 
heading of the table. The distances are measured at right angles to the co-tidal curves. 
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E. 

Co-tidal hours on sailing lines between New York and-

Off-
Newport. New Bedford. Nantucket. Boston. Portsmouth. Portland. , Halifax. 

~~~~-I~~~~-

h. "'· Ii. m. Ii. m. h. m. 
Sandy Hook ___ . __ - . _____ . ! • _____ .• ___ • _ _ _ _ _ _ _ _ _ _ _ _ _ __________ • _______ ••• _ • 

Throg's Point. _______ ---
1 

16 16 16 16 16 16 16 16 

Fishds island ____ --------: 13 48 13 48 1.3 48 13 4'l 

Block island---··--·--··· 1 12 16 12 16 12 16 

l\Ionomoy •.. _ --- - ---- ----' ···-- --- --- -- - --- - -- ... -- ---- - --- -- -

Cape Cod-------------·--·:---------------------···------------

12 16 

16 10 

14 35 

Cape Ann ____ -----------·-----------------------------------·-----------· 

h. m. h. m.
1 

\ h. 111. 

·----------· __________ ) 12 5 

16 16 

13 48 

l2 16 

16 10 

14 35 

15 00 

16 16 f _________ _ 

i 
13 48 1-------···· 
12 16 I u :rn 
16 IO 1----------

1 
14 35 I 12 15 

Portland ______ -----------·-------------------------------------------·--·-----·--·-·· 

14 40 1----------
15 30 l---------· 

I I 

In passing from New York to an eastern port, the first great change in the tides and tidal 
currents is between the East river and Long Island Sound; the difference between Governor's 

island and Negro Point, on Ward's island, at the eastern entrance to Hell Gate, is 2 hours 

45 minutes. Between this point and Throg's Point the change is small. The mariner is now 
in the full tide of the Sound, and between Throg' s Point and Fisher's island there is a difference 
of time of but 2 hours and 20 minutes, the greatest part of which is at t.be head of the Sound 
and at its entrance, that is, near Throg's Point and Fisher's island. From off New London to 
off Sands' Point the difference is but 1 hour and 40 minutes; so that if the mariner, imstead of 
remaining at Throg' s Point, passes onwards to Fisher's island, he would lose but half a tide in 
the whole passage. In other words, he would have the same succession of rise and fall, accor· 
ding to the time elapsed, whether stationary or passing onward within two hours and u half, 
or less than half a tide. 

The tidal current lines show that even a less allowance is to be made for the change of 
current than for the change of tide, the difference in the change of current between Throg' 5 

Point and Fisher's island along the middle of the Sound being of no practical importance. 
Passing out of Long Island Sound, the tidal hours grow earlier, until, off Block island, that of 
Sandy Hook is again reached. The co-tidal line of Sandy Hook and Block island being the 

same, it is the struggle of the same tide through New York bay and the narrow East river 
and obstructed Hell Gate, and through Fisher's island and Long Island Sound and to Throg' 8 

Point. The tidal currents meet near Throg' s Point. 
The lower part of Narragansett bay has the co-tidal hour XII hours nearly. Buzzard's ba;· 

has nearly the same co-tidal hour, the tide-wave reaching the shore at nearly the same time all 
around the bay. It would be impossible to give in a small compass a minute account of the 

tides of Martha's Vineyard and Nantucket Sound. In general, it may be said that as far a& 
Holmes' Hole and Wood's Hole they resemble those of Block Island Sound, and afterwards 
those of Monomoy, at the eastern entrance; but this generalization is unsatisfactory without 
more details than there is space here to give. In these Sounds takes place the reroarkabl_e 
change of bet.ween three and four hours, the greatest change of our coast, dislocating, as it 

were, the times of high water at places south and west and east and north of Nantucket. The 
whole of this change takes place between the eastern entrance of Nantucket Sound and the 
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western of Martha's Vineyard, giving rise to quite a complex condition of both tides and 
currents, which it has occupied much time to unravel. The dominant co-tidal line of our coast, 
from Block island to Cape Canaveral, is that of XII hours of Greenwich time; that of our 
eastern coast, from Nantucket to Passamaquoddy, is, in general, XV hours. Passing out of 

Nantncket Sound, coasters carry nearly the same co-tidal hour to Cape Cod, and thence vary 
their time about half an hour in passing to Boston, to Portsmouth, to Portland, or to Passama
quoddy. It has long been known that the tidal almanac for Boston might practically be used 
for eastern ports. Vessels from New York to Halifax, and New York to Europe, which keep 
outside, and should keep well off the Nantucket shoals, and off George's, as shown by the track 
on the chart, vary their co-tidal hour but little, keeping between the lines of XII and XI~ 
until quite well on their course and beyond Cape Sable. The same rule will apply to their 
case as has been given for vessels between New York and a southern port. 

APPENDIX No. 44. 
DIRF.c"l'ORY FOR THE PACIFIC COAST OF THE UNITED STATES. 

Reporte!l to the Supe1·int.emlent of the United States COOBt Survey by George Davidson, Assmant. 

KENSINGTON, PENN., August 29, 1858. 
DEA.R Sm: In offering for your acceptance the following Directory for the Pacific Coast of the 

United States, it may not bo amiss to state the circumstances under which it was undertaken. 
For nearly eight years the duties which you assigned to me in California, and in Oregon and 

Washington Territories, kept me moving continually along the seaboard in every manner of 
conveyance, and familiarized me with almost every mile of the coast, along which my various 
trips and explorations have amounted to an aggregate of between fifty and sixty thousand 

miles. I early felt the want of reliable information in tangible form, instead of trusting to 
memory, and, upon assuming the charge of the coast surveying brig R. H. Fauntleroy, I 
determined to embody for publication the information acquired, but several years of failing 
health prevented the execution of more than regular duties, until the growing desire to leave 
the Pacific coast· forced me to occupy the remaining leisure moments in arranging the matter 
while yet freshly photographed upon the mind. A small portion was published in San Fran
cisco, and, although abounding in typographical errors, the avidity with which it was sought 
was a strong incentive to continue the self-imposed task. The result is now placed at your 
disposal, and, having examined all the courses, distances and positions, I trust that no essential 
errors have been overlooked, but whatever have, fall upon my own shoulders. 

My duties having been especially geodetic and astronomical, we naturally preceded the 
hydrography, and, working in comparatively unknown waters, have had constant occasion to 
use the lead. When seeking for an anchorage, drifting with currents, or on boat duty, I have 
almost invariably kept it going from my own band. Several discoveries have rewarded our 
efforts • 

. T~e historical notices of previous discoveries will be found few and short, as hardly coming 
~ithin the seope of the present undertaking. The descriptions may reconcile some of the 
dis<iordaneies of the early navigators. 

Very respectfully, yours, 

Prof. A. D. BA<lBE, Btuperi~ U. 8. Coast 8wrvey
1 

38 CD 

GEORGE D.A. VIDSON, 

Aasi..stam O<><Mt Surrey. 
Waskingtan, D. 0. 
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INTRODUCTORY. 

Before the recent conquest of California and the discovery and development of its vast 
mineral wealth, comparatively little was known of the hydrography and geography of its coast, 
except by the few navigators trading along its seaboard, or the daring otter hunter, familiar 
with every cove, rock, and headland. All that had been accomplished forcibly showed that a 

great work had ,Yet to be planned and executed. . 
It would take us far from our prescribed path to trace the extent, bearing, and importance 

of the successive discoveries made during a period of more than three hundred years, between 
1539, when Francisco de Ulloa first determined Lower California to be a peninsula, and 1849, 

when the Superintendent of the United States Coast Survey first despatched a party to give 
definite shape to our shores. If the early adventurers and discoverers made their explorations 
in small crazy vessels, with wretched and untrustworthy instn1ments and methods, it is no less 
true that the first Coast Survey parties made theirs with inadequate funds, and under difficul
ties and privations that the well-housed Californian of to-day can never fully appreciate. 

The task we have proposed to ourselves before leaving the glorious El Dorado, whose 
Golden Gate has admitted in ten years the commerce of every nation, and given egress to products 
worth five hundred millions of dollars, will be, to state all that is known at the present time 
of the hydrography and geography of the Pacific coast of the United States from the southern 
boundary in 32° 32' to the northern boundary in 49°, embracing an ocean shore-line of over 
3, 120 miles, the whole divided as follows: California, including the islands of the Santa Barbara 
channel, 1, 097 miles; Oregon Territory, 285 miles; Washington Territory, including the south 
side of the Strait of .Juan de Fuca, Admiralty inlet, Puget's Sound, the Archipelago de Haro, 
&c., 1, '138 miles. 

The descriptions of ports, bays, anchorages, reefs, capes, islands, &c., will be given gene· 
rally from personal observation made during an examination of the coast, extending through 
nearly eight years. Whatever has not come directly under our own criticism will be taken 
from the published reports and maps of the Coast Survey. The names adopted will° be those 
most reliable. Where any changes have taken place, they will be stated if known. 

With these few words of introduction, we may be pardoned in expressing a conviction that 
the knowledge herein conveyed will be of advantage to our extended commerce, and in 
assuring the navigator approaching the bold outline of our coast of the accuracy of the 
geographical positions. No work of the kina has heretofore been undertaken; and should it 

possess no other merit than serving as a nucleus for aggregating future discoveries and 

developments, we shall feel that our labor has not been wholly in vain. 

EXPLANATORY BEHARKS. 

The "longitudes of nine stations on t11e coast have been determined by the Coast Survey, by 

means of moon culminations, occultations, and solar eclipses. The observations of moon 
culminations at each station generally extended through three lnnations. The lntitude was 
determined according to the most approved methods and with the most delicate instruments. 
These stations and twenty-four intermediate ones have been connected by means of a large 
number of chronometers, (from fourteen to twenty-one,) transported by steamer, for the deter
mination of the longitude of the intermediate ones, of which the latitude was also accurately 
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determined in the same manner as the principal ones. Other points, including light-houses, 
have been determined by triangulation. 

Where any position is given to the nearest minute only, it has been taken from the latest 
chart of the Coast Survey. The longitude is reckoned west from Greenwich. 

The pre.diction <f tlie ti.de_s supersedes the crude approximations of previous explorers. A 
table and example will be introduced to show the manner of predicting the times of high and 
low waters at San Francisco. 

Soundings are given for low water. 
Bearings are magnetic. 
Dista'fl.Ce8 are expressed in geographical (nautical) miles. 

Magnetic declinations (variations) were determined with delicate and reliable instruments, and 
precautions were always taken to avoid the influence of local attraction. 

Descriptions o/ light-houses, fog-bells, buoys, &c., are from the published notices of the 
Light-house Board. 

COAST DIRECTORY.-MEXICO. 

LOB CORON.ADOS. 

These islands belong to Mexico; are situated between latitude 32° 24' and 32° 27', and longi
tude 117° 13' and 117° 181, and lie about 7 miles from the shore. They form a group of high, 
bold, and abrupt rocks and islets, of which the largest is 15 miles, S. 11° E. from Point Loma, 
between l! and 11 mile in length by one-third of a mile in width, and lying in a NW. and 
SE. direction. Off this lie two or three rocks to the northwestward. The smaller of the two 
prominent islets lies N. 58° W. from the larger, and is distant 2k miles. 

In coming from the south, this group affords a good mark for making San Diego, although 

before being up with them Point Loma shows distinctly. 
Los Coronados were discovered and named by .J nan .Rodriguez Cabrillo in 1542. 

PACIFIC COAST OF THE UNI'l'ED STATES. 

CA.LIFORNI..A.. 

This name is first found in the Journal of Bernal Diaz del Castillo, an ofilcer who served 
under Cortez in the conquest of Mexico; he limits the name to a single bay. 

The country was called New .Albion by Sir Francis Drake in 1517. It was called Islas 
Carolinas, in honor of Oharles II, of Spa.in, because the peninsula of California was supposed 

to be an island. The name California was afterwards applied to the peninsula, and gradually 
Was U.<>ed to designate the region from the Gulf of California to the mythical ''Straits of 
Anian." 

~he monument marking the western initial point of the boundary between Mexico and the 
UnitEid States i11 on the table bluff rising from the low land south of San Diego bay. Its 
geographical position, as determined by the Coast Survey, is: 

0 I fl 

4titu~e •••••.•••..•..... - ... 32 31 58.46 north. 

Longitude •••••••••••. · · · · · · · 111 06 11. 12 west. 

Ii. m. '· 
Or, in time • . • . . . . . . . .. . . . . . . 7 48 24. 74. 



 

soo 1tEPOJtT OF THE ~ OF 

From the boundary the coast is low and flat, running N. by W. for about 7 miles; thence 
curving gradually westward until it is nearly east and west at the entranoo of San Diego bay. 

S.AN DIEGO BAY. 

Next to San Francisco, no harbor on the Pacific coast of the United States approximates in 
excellence that of the bay of San Diego. It is easily approached, and a Jepth of 20 feet can 
be carried over the bar lying between the southern extremity of Point Loma and_ the tail of 
the Zuniga shoaJ. The bar is 500 yards wide between the inner and outer five faihom lines. 
The existence of a bar at the entrance of this port was discovend by Vancouver in 1793, and 
in criticizing a plan of the harbor, published by Dalrymple in 1782, he remarks: ''This plan, in 
point of correctness, is justly entitled to much praise, but was yet capable, as far as came 

under my observation, of the following little improvements:. the scale representing five 
nautical miles should only subtend three miles and a half; the shoals of Barros de Zooniga, 
though well placed, instead of being two distinct shoaJs ought to have been one entire shoal, 
stretching something further to the NW. and SE. than is therein represented; and the sound· 
ings between Barros de Zooniga and the land of Ponta de la Loma, (which is omitted,) are, in 

no part, from the south extremity of the former, directly across to the latter, more than four 

fathoms at high water, and form a narrow bar from the shore to the shoal, gradually deepening 
as well on the inside as on the outside of the bar, with a regular increase in mid channel, from 
five, close to the shore, to ten fathoms between the two low points that form the entrance to 

the port."-(Vol. II, page 473.) 
As the mean rise and fall of spring tides is five feet, and of neap tides about two and a half, 

Vancouver's and the recent examinations of the Coast Survey confirm each oth0r, and tend to 

show that the depth has remained the same for the last sixty-three years. 
Poi:nt Loma is the southern. part of the western boundary of the bay, and the termination of 

a remarkable narrow spur of coarse, crumbling sandstone rising south of Puerto Falso, or False 

bay, and west of the town of San Diego, to the height of 300 feet, and after stretching south 
for about 5~ miles, gradually increasing in height, terminates very abruptly. It is covered with 
coarse grass, cacti, wild sage, and low bushes. 

Point Lorna ligki-Jwuse is less than half a mile from the southern end, and situated upon the 
highest part of the point, which here attains an elevation of 422 feet above high water. The 
building consists of a atone dweIJing of one and a half stories, with a low tower of brick rising 
from the centre sufficiently high to give fnll effect to the light, which is 450 feet a.hove the sea, 
and was first exhibited November 16, 1855. The light is a fittd t1Jhit£ light of the third 
order of Fresnel, exhibited from sunset to sunrise, illuminating the entire horizon, and in clear 

weather should be visible-
From a height of 10 feet above the sea, a.t a. distance of 28 miles. 
From a height of 20 feet above the sea, at a distance of 29 miles. 
From a height of SO feet above the sea, e.:t a distance of 31 milM. 
The geographi<in.l position of the light, as given by the Coast Survey, is: 

0 JI 

Latitude ...................... · . 32 40 13. 0 north. 
Longitude · • • .. . .. ............ · • 111 12 22 weet. 

la. ... '· 
Or, in time• •.••••....•...•..... · 7 48 49. 5. 

Magnetic variation, 12° 29' eMt, in April, 1851, with a yea.rly increase of 1'.4. 



 

Vessels coming from the northwest make the ridge of Point Loma as a long, flat-topped 
island, when about 25 miles die.taut. This appearance is occasioned by the bay to the south
west, by the low land to the northeast, and by the Puerto Falso at the north. Approaching 
the south end of the point, give it a berth of about half to three-quarters of a mile in 6 and 7 
fathoms, passing through the kelp. As soon as the point is· pagsed, a long, low beach of 
shingle is opened, ma.king out from the east side of the point and forming a natural breakwater, 
formerly called Punta de Guiranas by the Spaniards, but now designated as Ballast Point. 

Round up gradually until Ballast Point is brought in range with the easternmost house of La 
Playa, (distant one mile from Ballast Point and on the same side of the bay,) and be careful 
not to open more of the village, as the shoal called Barros de Zuniga stretches south from the 
east side of the entrance, parallel to the ridge of Point Loma. and distant only three-quarters of 
a mile from it. Between Point Loma and this shoal runs the channel, which i.e less than ha.If a 
mile wide within the three-fathom curve. With the least swell the breakers show the position 
and extent of the shoal, and at low tides part of it is bare. 

During the summer keep as close to Point Loma as the draught of the vessel will permit, 
and lay on the wind up to Ballast Point, off which four fathoms can be carried within a ship's 
length, with 10 f&thoms in mid channel. After passing Ballast Point steer for La Playa., and 
anchor anywhere in from 4 to 10 fathoms, with good holding ground. Inside the point, and 
about 250 yards N. by W. from it, is a shoal spot having only 12 feet water upon it. The 
shoals on the starboa.rd hand, after entering, are plainly in sight, except at very high water. 
The channel, however¥ is buoyed, and cannot be missed. From La Playa to New Se.n Diego, 
four miles distant, the channel curves to the right and contracts, but about six fathoms water 
may be carried tha.t far. A. mile or two beyond the town the bay becomes shoal a.nd filled 
with fiats. 

Coming from the south, run for the extreme end of Point Loma until Ballast Point and La 
Playa are in range, as before, and follow the foregoing directions. 

TUi.es.-The corrected establishment or mean interval between the time of the moon's transit 
and the time of high water a.t La Playa. is IXk .XXXVIIIm. The mean rise and fall of tides is 
3. 7 feet, of spring tides 5.0 feet, and of neap tides 2.3 feet. The mean duration of the flood is 
6h. 25m.; of the ebb, 6k. Om.; and of the stand Ok. 30m. The average difference between the 
corrected establishments of the e.. m. and p. m.. tides of the same da.y is U.. 20m. for high water, 
and lk. 6m. for low water. The differences, when the moon's declination is grea.test, are 21&.. 4m. 
and lA. S6m., respectively. The average difference in height of these two tides i.e 1.5 foot for 
the high waters a.nd 2.1 feet for the low waters. When the moon's declination is greatest, those 
differeuces are 2.2 feet and 3.0 feet, respectively. The average difference of the highest high 
a.nd lowest low waters of the same day is 5.5 feet, and when the moon's ~clination is greatest 
S.3 feet. The highest high tide in the twenty-four hours occurs about 9k.. IOm. after the 
moon's upper transit, (southing,) when the moon's decliuation is north, and about 8h.. 16m. 
b~fore when B()Uth, 'i'he lowest of the low waters occurs about 7! hours after the highest 
hlgh tide. 

Wh-en inside the harbor vessels a.re perfectly safe, but during very heavy southedy weather 
the kelp is said to be driven in in such great m.a.ssos as to ma.ke vessels drag their anchors. We 
have never known suoh . .a ease, and doubt if a. vessel with good ground tookle and proper 
a~entiOll. would &nil'er fr-OJB tbiB cause. Certainly there is not reach enough for the wind to 
rauie a. swell, ood the holding ground is excellent. 



 

302 

The primary astronomical station of the Coast Survey is on the round topped hill, 100 feet 
high, and a quarter of a mile W.SW. of La Playa. 

Its geographical position is: 
0 11 

Latitude . ·. · ·. .. . .. . .. . . . . . .. . .. 32 41 58 north. 
Longitude . . . . . . . . . . . . . . . . . . . . . . . 11 7 13 22 west. 

h. "'· •. 

Or, in time· · · · · · · · · · · · · · · · · · · ·. . 7 48 53.5. 
The ea.stern side of the entranoo to San Diego bay is low and flat, covered with thick bushes 

and grass. It is called "The Island," although but a peninsula, being very low and narrow 
towards the head of the bay. On Ballast Point, at the base of the Point Loma ridge, are 

visible the ruins of the old Spanish fortifications, &c. 
From Ballast Point the hay runs about north for a mile and a half; thence curves gradually 

to the eastward for 3 miles to New San Diego; thence to the head of the bay, southeast, 7 miles. 
The average width. of the bay after passing La Playa is a mile and a half, but at New San 

Diego, after contracting to a trifle over half a mile, it again expands to about a mile and a half, 
with low shores and extensive marshes and flats. Many years since the San Diego river changecl 
its course during a freshet, and emptied into San Diego bay instead of Puerto Falso, to the 

northwest. The result was a rapid filling in of the bay opposite the old town of San Diego. 
An appropriation was made by Congress to turn the channel of the river to its original bed. 
This was done a few years ago, but the works have not proved of sufficient strength. 

The great drawback in San Diego bay is the want of fresh water, which has to be brought 
from the river. An effort was made in 1851 to obtain a supply at La Playa by sinking an 
artesian well, but after boring 635 feet the attempt was abandoned. .A similar attempt, with 

like results, was made at New Town, both confirming the previously expressed opinion of 
geologists. The same amount of money would have brought it in earthen pipes from the river. 
During the long dry season the river loses itself in the sand, and the inhabitanU! are compelled 
to dig in its bed to obtain their supplies. Fresh provisions are readily procured here. Wood 

is scarce and not good. 
The land in the region of San Diego bay is, with the exception of a small portion, well adapted 

to grazing. There are numerous tracts, of limited extent, which produce weU, but they are 
fa'\'orably situated for irrigation, the want of rain being very much felt in every section. Back 
in the mountainous districts is found abnnda.nce of timber of many varieties, such as osk, pine, 
cedar, fir, ash, sycamore, elm, &c. Gold, silver, lead, copper, &c., are found, but the product 
is not remunerative. A vein of eoal (lignite) has been discovered near San Diego, which is 
reported of excellent quality, and interested parties are erecting machinery to work the lead, 
but the experiment. must prove a failure, because no genuine coal is to be found upon the coast, 

and in 1851 a report was made age.inst this very deposit. 
When 'fishery a.ssumea a practical shape on this coast the harbor of San Diego will become 

a position of importance. 
Communication with San Francisco and the northern or windward ports is maintained every 

week by steamer, and by regular lines of sa.iling vessels. . f 
San Diego bay was discovered by Juan Rodrignt"z Oabrillo, a Portuguese in the servi~e 0 

Spain, in September, 1642; ca.lied Port San Miguel, and placed by him in latitude 34° 20 N.d 
showing the imperfection of the instruments and modes of obser"\ling in those da.ys. IIe foun 
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great numbers of Indians here, who received him hospitably, but with ca.utionsness. It received 
its present name from Sebastian Vizcaino, who surveyed it in November, 1602. 

In his time there existed a forest of tall, straight oak and other trees bordering upon the 
NW. side of the bay. This forest was said to be three leagues in length and half a league in 
breadth, whilst to the northwest of it was a good harbor, now known as Puerto Falso. 

From the southern extremity of Point Loma the coast runs N. by W. for 22 miles; thence to 
Point Lausen, (of Vancouver, 1793,) forming the east point of San Pedro bay, NW. by W. ! 
W. nearly 60 miles. 

At the north end of the ridge of Point Loma is an extensive shoal bay called Puerto Falso 
or False bay. To the north and west of this the shore becomes compact and unbroken, except 
by the valleys of Sa.n Luis Rey and San Juan Capistrano. The waters o:ff this stretch of the 
coast Vizcaino calls the bay of Santa Catalina. 

The latest chart of San Diego bay is that accompanying the Report of the Superintendent 
of the Coast Survey for 1857. 

SAN LUIS REY. 

The Mission of San Luis Rey is the largest in Alta California, and the number of domesticated 
Indians formerly in its neighborhood gave it the appearance of a large and thriving settlement. 
It is nearly in the centre of a section of country unequalled for salubrity and productiveness, 

but the scarcity of rain is an insuperable drawback. 
The Mission is now a military post, but very few men are stationed there. 
The anchorage is very much restrieted and unprotected, and now never visited. Its relative 

position on the coast will be seen by reference to the reconnaissance sheet of the Coast Survey 
published in 1852. 

S.A.N .TU.A.N C.A.PISTRANO. 

Now a place of no importance, with an unprotected anchorage, rocky bottom, and bad 
landing. 

This Mission, like all the others, is rapidly going to decay. 
Jn latitude 33° 30~' N., about 4 miles northwestward along the coast from the western point 

of Capistrano anchorage, the line of equal magnetic dedinati,on of 13° east cuts the shore, ~ing 
ov~r the great transverse break of the island of Santa Catalina. This line annually mo~es 
southward a mile and a half. 

The geographieal position of San Juan Capistrano is marked on the sheet of general recon
naissance publighed by the Ooast Survey Office in 1852. 

SAN PEDRO BA.Y. 

This bay is well protected in every direction, except against the winter gales from the south
east round to the southwest. During the spring, ~ummer, and autumn, it is an excellent road
stead. From Point Fermin which is the southeast point of high land west of the bay, the line 
of ,bluff runs exactly north 'and south for about two miles, being bold, and averaging 60 feet in 
height. 

Vessels coming from the westward through the Santa Barbara channel make San Pedro hill 
(l, GO() feet in height) forming the west side of the bay, as an island projected against the mount-
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ains to the southward and eastward. Approaching Point Vincente,* which is the southwest 
point of the hill, vessels can keep it close aboard, there being from 50 to 80 fathoms within a 

mile of the shore+ ; round Point Fermin within half a mile, in from 6 to 10 fathoms, and 
open the small island called El Moro, or, on the Coast Survey reconnaissance sketches of 1852 
and chart of 1855, Dead Man's island, run for that island and when abreast of the landing, 
(readily recognized by the houses on the bluff,) about one mile north of Point Fermin, anchor 
in three fathoms, hard bottom, and half a mile off shore. Vessels must anchor a mµe off to get 

five fathoms. 
Coming from the south with northwest winds, beat in boldly until abreast of the landing; 

keep the lead going and anchor anywhere in its vicinity. Do not approach the low shore, to 
the north and east of El Moro, closer than one mile, at which limit four fathoms water will be 

found. 
In winter, anchor further out, and more to the southward, in order to be able to slip the 

cable and go to sea should a heavy southeaster spring up. We have, however, seen a vessel 
ride out a very heavy southeast gale of three days' duration. 

Wood and water are not readily obtained, and charges are high. The beef raised here is 
remackably tough. 

The geographical position of the Coast Survey secondary astronomical station on the bluff at 
the landing is: 

0 " 

Latitude • · • • · · · · • • · · · · · · · · · · 33 43 19.6 north. 
Longitude···· · · · • • • •• • · · • · · · 118 16 3.0 west. 

/&. m. •· 

Or, in time, · • · · · · • • • · · · · · · · · 7 53 04. 2 
Magnetic variation, 13° 30' east, in November 1853, with a yearly increase of 1'.4. 
An appropriation has been made for a light-house on Point Fermin, and the necessary topo· 

graphical survey is complete. The site recommended to the Light-house Board, by the Super· 
intendent of the Coast Survey, is S. 15° W., and fifteen-sixteenths of a mile distant from the 
astronomical station. 

Tide,s._:_Thc corrected establishment or mean interval between the time of the moon's transit 
and the time of high water is IXli. XXXIXm. The mean rise a.nd fall of tides is 8. 7 feet, of 
spring tides 4. 7 feet, and of neap tides 2. 2 feet. The mean duration of the :flood is 6k. 18m, 
of the ebb 6h. 5m, and of the stand Oh. 30m. The average difference between the corrected estab· 

lishments of the a. m. and p. m. tides of the same day is lh. lOm. for high water, and lh. 4m. for 
low water. The differences, when the moon's declination iagrea.teet, are lk. 55m. and lh. 3Srn., 
respectively. The average difference in height of these two tides is 1.5 feet for the high waters 
and 2. 0 for the low waters. When the moon' e declination is greatest, those differences are 2·3 

feet and 3.1 feet, respectively. The average difference of the highest high and lowest low 
waters of the same day is 5. 6 feet, a.nd when the moon's declination is greatest 6. 6 feet. T~e 
highest high tide in the twenty-four hours ~urs about 9h. lOtn. after the moon's uppertransit 

"'Named by Vancouver in 1793. 
tbJi 

tWhen Vancouver was seeking for &n Pedro bay he found such deep water o:ff Point Vincente that he thought 
did not could not be near the pl.ace; but after getting to the BOUth and eaet he had a full riew of the aaobol&ge. He ' 

ho~ver, ent.er it. 



 

THE UNITED STATES COAST SURVEY. 305 

(southing) when the moon's declination is north, and about 3h. 16m. before when south. The 
lowest of the low waters occurs about 7 hours after the highest high tide. 

The town of Los Angeles is 22 miles north by the road, from San Pedro, and is the centre of 
an extensive grazing, agricultural, and grape growing country. 

The quantity of grapes and fruit generally shipped to San Francisco during the proper 
season is already enormous, supporting two large coast steameri>. At all seasons one steamer 
finds a profitable trade. The coasting trade of this place is now greater than the aggregate 
trade of all the other ports south of San Francisco. Regular communication is maintained with 
San Francisco and other ports by steamers and lines of sailing vessels. 

Over 100, 000 gallons of wine, and 5, 000 gallons of brandy were produced in 1854, and the 
culture of the grape bids fair to outstrip all others. Cotton, sugar cane, tobacco, fl.ax and the 
cereals, yield productive crops; and the olive grows in abundance. 

Salt works have been established within a few miles of Los Angeles, but the pond from which 
the salt water is obtained is comparatively small. The daily product is about five tons. 

The country at the foot of the back hills is as productive as any in California, but its distance 
from a large market is a great hindrance to investment and improvement. The vast plains are 
literally covered with Qt1,ttle, and many of the rancheros count their yearly increase by thou.
sands. These cattle are driven to the mining districts and San Francisco, but during the not 
unusual droughts of summer great suffering is experienced, and great numbers of them perish. 

The Bay of San Pedro was discovered by Cabrillo in 1542, and was called the Bay of Smoke, 
(Fumos.) Frorn Point Vincente the coast trends N. by W. ii- W. for about 17 miles; thence W. 
by S. to Point Dume,* in latitude 34° N., and longitude ll8° 45' W.; thence to Point Conver
sion, (of the old Spanish navigators,) 18 miles W. ~ N. 

Point Duma is a peculiarly shaped point, whose extremity rises into a dome-like form, whilst 
tlie land behind it falls away, so that in making it from the west it rises into view as an islani. 

From Point Gonver8ion lo Buenavenh.tra, distant 13 miles, the coast has a general trend NW. 
by W., and is low, flat, and sandy, being the opening of the valley of Santa Clara, through which 
flows the Santa Clara river. This stream is nearly dry during the summer, and terminates in 
lagoons and marshes, but in the rainy season a volume of water is brought down having suffi
cient force to break through the narrow sand beach and flow into the ocean. The configuration 
of the coast is shown on the Coast Survey reconnaissance sheet published in 1852. 

The erection of a Bea-coast light at or near Point Conversion has been recommended to the 
Light-house Board by the Superintendent of the Coast Survey. 

There is excellent holding ground off Buenaventura in 10 fathoms, but the landing is not 
good. 

The MU!sion ef San Buenaventura is situated at the foot of the dividing ridge of the valleys 
of San Buenaventura and Santa Clara, about a half a mile from ihe shore. Its approximate 
geographical position is: 

0 

Latitude • • . . . . • . • . • • • . . . • . . . . . . . . . 34 15 north. 
Longitud~ . . . . . . . . . . . • • • • . . . . . . . . . 119 15 west. 

Fifteen miles westward of Buenaventura, on the coast, there is a rich depomt of sulphur, 
surfa~ specimens of which have yielded 60 per cent. .A.round the locality are found ashes 

o So called by V&noouver, In 1793. 

39 Cl> 
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and scorire. The ground is so hot as to be painful to the feet, and the gas emitted is almost 
suffocating. 

SANT.A BARB.AR.A. 

From San Buenaventura to Santa Barbara the distance is 23 miles, and the bearing nearly 

W. byN. 
Santa Barbara is an open roadstead for all except northerly winds, which are q.nfrequent. 

On the west side of the long, low, sandy beach is a bold bluff, called Point Felipe.* The hill 

rising behind it is called La V:igia. 
The landing is on the beach about half a mile east of Point Felipe; the shore is very low and 

:flat as far as the town, three-quarters of a mile distant, but gradually rises to the Mission, 
which is a prominent object, about two miles inland. 

Vessels coming from the westward first sight La Vigia, and, upon approaching the anchor

age, keep outside of the line of kelp, (here nearly half a mile wide,) gradually rounding the point 

upon which is situated the light-house, two miles southwesterly of the landing, keep along the 

kelp until abreast of the town and anchor in 7 fathoms; or pass through the kelp and anchor 
on the inside in 3~ fathoms, both hard bottom. In anchoring far enough off ilo get 1l or 10 
fathoms the bottom will be found sticky. A hydrographic sketch of the vicinity was published 
by the Coast Survey in 1855. 

No dangers have been discovered in the kelp off this beach. 
With the least swell the surf on the beach is a bad one, not falling square on, but cutting it 

at a sharp angle. 
In winter, vessels must anchor outside of the kelp, as the gales detach and drive it shoreward 

in such vast quantities that, coming across a vessel's hawse, it helps to bring home her 
anchors. 

LIGRT-llOUSE AT SANT.A BARB.ARA. 

The structure consists of a plastered dwelling of one and a half stories, with a low tower, 

also plastered, rising through the roof. The illuminating apparatus is of the fourth order of 
the system of Fresnel, and shows a.fixed re<l light, illuminating the seaward half of the horizon. 
It is situated at an elevation of 180 feet above the sea, two miles southwestwardly from the 
landing on the beach, and 183 yards from the edge of the bluff. The light, as seen from the 
sea, will be projected against the hill rising behind it. 

On account of the red color of the light, and the low ordtir of lens, it will not be visible for 
the range due to the elevation, but should, in a clear atmosphere, be seen at a distance of lO 

or 12 miles. It was first exhibited December 1, 1856, and shows every night from sunset to 
sunrise. The geographical position, as given by the Coast Suryey, is: 

0 JI 

Latitude .. · .. · .......... - . - . . . . 34 23 35 north. 
Longitude ....................• - 119 42 05 west. 

A. "'· a. 
Or, in time .•.•.••••.. · · · · • • • · · • 7 58 48.3 

'Magnetic variation, 13° 30' east in November, 1853; yearly increase, 11.4. . 
The secondary astronomical station of the Coast Survey was on the slight grassy rise just in 

0 So Clilled by VMMX>Uver, in 1793; named Point Outillo on the Coast Survey cba.rt.8. 
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from the beach, and 60 yards from the west side of the road leading to the town. Its 

position is: 
0 II 

Latitude · • · ·· · . · · · · · · . . . . . . . . . . 34 24 24. 7 north. 

Longitude · · · · · · · · · · · · · · · . · · ... 119 40 18.0 west. 
h. m. •· 

Or, in timo · · · · · · · · · · . · · · · · . . . . 7 58 41. 2. 
Santa Barbara is a town of considerable size, lying in the middle of an agricultural tract, 

running east and west, at the base of the Sierra Concepcion, but of limited breadth. The 
trade with San Francisco is not extem;ive; but this being one of the greatest stock raising 
districts on the coast, vast droves of cattle pass through and are sent to San Francisco and the 
mining districts. 

The Mission is one of the largest and best establishments of the kind in California, and in 
the gardens attached to it the grape and olive were cultivated with success. 

A large bitumen pit, about 8 miles west of Santa Barbara, empties directly into the ocean, 

and the bitumen, floating on the water, works against the summer or northwest winds even 
beyond Point Conception. Sulphur, in large beds and of superior quality, exists along the sea· 
board, and manifests itself in all the warm springs. 

Wood and provisions in abundance can be easily obtained here. Water is plenty, but ·not 
so readily procured. • 

A. very short distance back from the coast line is a range of rugged hills, over 2, 000 feet 
high, forming part of the Sierra Concepcion, whose sides are sparsely covered with timber, 
and through some of whose gullies and gorges pass small streams abounding in the finest trout. 
From others issue warm springs having a temperature of about 117° Fahrenheit, and highly 
impregnated with sulphuretted hydrogen. The height of the springs by barometric measure
ment is about 1, 200 feet. 

The coast frail to San Francisco passes along the shore for a distance of 15 or 20 miles to the 
Gaviota pass; thence inland to the Santa Inez valley, which runs nearly parallel with the coast. 

Regular communication by steamers and sailing vessels is maintained with San Francisco and 
uther ports. 

In 1542 Cabrillo visited this place and found great numbers of Indians, who came off to his 
ships in large canoes, and were quite hospitable. Close to the shore he found an Indian town 

with "casa8 grandee." To it he gave the name Pueblo de los Canoas. 
The ooast line from Bania Barbam Light to Point Conception Light runs W. by S., distance 37 

miles. The rugged hills westward of the Gaviota pass come close to the shore, forcing the 
traveller to leave the beach for their sea slope, the trail passing over· steep ridges and down 
deep vallies. 

Po1RT CONCEPTION is a peculiar and remarkable headland at the western entrance to the Santa 
Barbara channel. Once seen it will never be forgotton. When made from the northward, or 

from the (>astward, it rises as 
1

an island, but, upon approach, is found to be a high promontory, 
stret~hing boldly out into the ocean, and terminating abruptly. The land behind it sinks com
paratively low, and at first gradually, but soon rapidly rises to the mountains, which attain an 
elevation of about 2, 500 feet. Between three and four hundred yards south of the face of the 

;,ape is a large rock awash, upon which some of the California steamers have struck in very 

oggy weather. A topographical sketch of the point accompanies the Superintendent's report 
ou the Coast Survey for 1851. 
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LIGHT-HOUSE .A.T POINT CONCEPTION. 

The buildings are erected on tho extremity of the cape and upon tho highest part, which is 
220 feet above the sea, and covered with grass and bushes like the land behind. As seen from 
the southward by day it will be projected against the Sierra de la Concepcion, and appear 
about one-third of their height from the water. The part of the range behind the light-house 
seems very level along its summit, and the house is seen about one-third of the length of the 
level range from the western part of it. The structure consists of a brick dwelling plastered, 
of one and a half stories, with a low tower, also of brick, and plastered, rising from the centre. 
The light was first exhibited February 1, 1856, and shows from sunset to sunrise. It consists 
of an illuminating apparatus of the first order of the system of Fresnel, and exhibits a revolving 
white light, showing aflash every half minute, throughout the entire sea horizon. It is elevated 
about 250 feet above the sea, and should be visible, in a favorable state of the atmosphere, 

from a height of-
10 feet above the sea, at a disfunce of 21. 8 miles. 

20 feet above the sea, at a distance of 23. 3 miles. 
30 feet above the sea, at a djstance of 24.4 miles. 
60 feet above the sea, at a distance of 27.1 miles. 
J.ts geographical position, as given by the Coast Survey, 1s: 

Latitude, 34° 26' 47" North. 
Longitude, 120° 27' 00" West. 
Or, in time, Sh. Olm. 48.0s. 

Magnetic variation, 13° 50' East, in September, 1850; yearly increase, 1'.4. 
The following bearings and distances are taken from the Coast Survey chart of this localitr, 

published in 1853: 
The rock off the west end of the San Miguel island, S. ~ E. distant 22 miles. 
The east end of San Miguel island, SE. by S. ;} S., disfunt 26 miles. 
The southwest end of Santa Cruz island, SE. by E. A E., distant 40 miles. 
Next to the islands of the Santa Barbara channel, Point Conception is the most prominent 

and interesting feature between San Francisco and the peninsula of Lower California. It has 
very justly and appropriately been termed the '' Cape Horn'' and the ''Hatteras'' of the 
Pacific, on account of the heavy northwesters that are here met with on coming through the 
channel, with a great change of climate and meteorological conditions; the transition being 
remarkably sudden and well defined. An investigation of the temperature of the ocean north
west and east of the cape would be highly instructive, as some characteristics would naturally 
be expected from the abrupt change in the direction of the mountains and coast line. We have 
frequently seen vessels coming from the eastward with all sail set, and light airs from the north, 
in a very little time ·reduced to short canvass upon approaching the cape, and vessels from the 
northwest coming before a spanking breeze lose it within a few miles after passing the cape 

into the channel. These last would be fortunate in reaching San-ta Barbara in a day. We have 
known a vessel t-0 be three days working from San Buenaventura to Santa Barbara, whilst a ten 

knot breeze was blowing west of Point Conception. 
During some summer seasons the fog is almost interminable, but more particularly alllong 

the islands. For the space of six weeks, with clear days and nights at the Cape, the islands 
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have been invisible; rising, however, to an elevation of I, 000 or 1, 500 feet, the observer 
plainly sees the summits of the islands over the sea of fog which envelops them. 

When the fogs prevail, they generally roll in from seaward at sunset, and clear away about 

ten o'clock next morning. 
Point Conception was discovered by Cabrillo in 1542, and called Cape Galera. He placed 

it in latitude 36! N. 
The extent of shore-line from the southern boundary to Point Conception is about 250 miles. 

ELCOXO. 

Two miles east of Point Conception is the anchorage of El Coxo, off the entrance to the 
valley of that name. This anchorage is a better one than that of Santa Barbara, and the kelp 
is not so compact. After passing Point Conception from the westward, at a distance of about 
three-quarters of a mile, run E. by N., and gradually round the bluff one mile distant from the 
cape, giving it a berth of half a mile; run on a K. NE. course for three-quarters of a mile, 
when the valley will open with a sand beach off it. .Anchor outside or inside the kelp accord
ing to the choice of depth; five fathoms being obtained within a quarter of a mile of the shore, 
with hard sandy bottom. Ten fathoms water will be found half a mile from shore. 

A hydrographic sketch of the anchorage was issued from the Coast Survey Office in 1852. 
There is a large rancho at El Coxo, and it is one of the very best tracts for grazing. The 

beef has a finer flavor and more delicacy than auy we have met with on the coast. A.t the head 
of the valleys and in the mountains is a species of large live oak, very brash when newly cut, 
but growing hard by seasoning. Willow, for fuel, and water can be obtained here, liut neither 
in abundance. The water is disagreeable to the taste. 

The primary astronomical station of the Coast Survey was on the top of the bluff, and 
between 250 and 300 yards W. ~ S. from the mouth of the creek. Its geographical position 
is as follows: 

0 II 

Latitude····· · · · · · · • · · . • · · ·. · · · · 34 26 56.3 north. 
Longitude. · . . • . . . • · · . . . . . . . . . . 120 25 39 west. 

h. m. a. 

Or, in time··.· .. · .. · · · ·. · · · · .. · · 8 01 42.6. 
Magnetic variation, 13° 50' east, in September, 1850i yearly increase 1'·4. 

In passing this valley in 1793 Vancouver saw an Indian village, the inhabitants of which 
made signs for him to land. 

ISLANDS OF THE SANTA BARBA.RA. CHANNEL. 

The name El Canal de Santa Barbara was given by Vizcaino, in December, 1602, to the 
narrowest pa.rt of the channel lying east and west, and about 24 leagues in length. 

Until the Coast Survey first examined in detail the islands lying off the main, between San 
Diego and Point Conception, nothing accurate was known of their number, peculiarities, extent, 
or position. Upon all maps, of as recent date as 1850, an island called San .Tuan was laid down; 

and upon a map of the republic of Mexico, compiled in the United States, and dated 1847, we 
find no less than twelve large islands, the positions and extent of which are most grotesquely 

;rron.eous. · The island of San Miguel, the most western of the Santa Barbara group, is placed 

~ miles SE. of Point Conception, instead of 23 miles SE. by S. ! S. The same general remarks 
Will appl t h . Y o t e coast hue as thereon represented. 
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Three large rivers a.re made to flow into the sea between Santa Barbara. and San Diego bay, 
which is increased in size to 20 miles by 15, and running north, whilst two others rival it in 
extent. A Russian chart published in 1848 has a bay and river on the east side of Point 
Duma. The geographical positions given previous to the Coast Survey operations are remark

ably erroneous. We recollect well when coming upon this coast of finding in good nautical 

authority Point Conception over six miles distant from the latest determination in latitude; 
and we have heard of more than one vessel reaching California with only a school iitlas for a 

chart! 
In Findlay's Directory for the Pacific Ocean, published late in 1851, we find a description of 

the already mentioned San Juan island, but it does not give it a very definite location. It may 
not be uninteresting to state how the error has been perpetuated. The first notice we can find 
of this island is its discovery by Martinez, in 1789, on his passage from Monterey to San Blas. 
Tho next time it turns up is in Vancouver, vol. II, page 474, where the following account is 
given: 

".At the distance of about eight leagues somewhere about N. 55° W., or N. 60° W. from 

Point de la Loma, by a very uncertain estimation, is situated an island called St. John's, 

between which and the coast we passed without seeing it, I although he previously states having 
seen San Clemente and Santa Catalina,] nor did we observe it while we remained at anchor, 
excepting on one very clear evening, when it was seen from the Presidio [of San Diego] at a 

time when I v.ras unprovided with a compass or any other means of ascertaining its direction, 
and was therefore only able to guess at its situation. 

''It appeared to be low and flat; is but seldom seen from the Presidio of San Diego, and wa> 
undiscovered until seen by Martinez, a few years before, in one of his excursions along the 

coast.'' 
As Vancouver has plotted this island on the line from Point Loma to San Clemente, and as 

it is generally so placed, we have no hesitation in assuming that, during peculiar states of the 
atmosphere, the top of San Clemente or of Santa Catalina has been mistaken for another 

intermediate island. 
Having visited and examined San Clemente, Santa Catalina, San Nicolas, Santa Cruz, and 

San :Miguel, we found them offering no inducements for agriculture, a.nd very few, indeed, for 
raising stock, while there are so many advantages on the main. In a few words, we may 
characterize their disadvantages as want of water, and want Qf fuel, with high, bold, and rugged 

sides, which in many places become precipitous. The surface of San :Miguel and Santa Rosa 
is rolling, and covered with grass and bushes; the mountains of Santa Catalina almost inacces· 

sible, and San Nicolas, and San Clemente, composed of coarse sandstone, presenting a dry, 
sandy, and sterile aspect. 

On the cha.rt of the coast from San Diego to San Francisco, published by the United States 
Coast Survey in 1853, a remarkable and beautiful exhibition of the parallelism between the 
islands and the adjacent coast is presented. The four islands, A.mwapa, Santa Cruz, Santa 
Rosa, and San Miguel, with the rocks 7 miles W. by N. from the latter, lying broad off the 
coast between San Buenaventura and Point Conception, have their longer axes parallel to the 
trend of the shore-line, which is the general direction of the Sierra Concepcion immediately 
behind it. In Vizcaino' s voyage, this parallelism was noted west of Santa Oa.talina, "where 

3 

regular row of islands exist, five or six leagues distant from each other, all populous, and the 
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inhabitants trading with each other and the main; and the islands following each other in 
the same direction &s the main land.'' 

Cortez shoal, the islands of Santa Catalina, San Clemente, San Nicolas, with John Begg's 
rock, 7 miles from its northern extremity, have their longer axes NW. by W., and parallel to 
each other; whilst the island of Santa Barbara is on the prolongation of the longer axis of San 

Clemente. In the third parallel the direction becomes perpendicular to the first described, 
for from latitude 33::i 05' N. the trend of the coast and hills southward, through the longer axis 
of Point Loma, will pass through Los Corona.dos, although the islands lie NW~. with respect 

to each other. 
Navigators, in making the Sama Barl>ara chanrWl from the northwest, readily estimate their 

approach in thick foggy weather by the peculiar odor of the bitumen which, issuing from a 

large pit on the shore about 8 miles west of Santa Barbara and floating upon the water, works 
agaimt the summer winds far beyond Point Conception. This set to the westward is found to 

exist for about four miles off shore, and runs at a maximum velocity of a mile and a half per 
hour. Further out the current is variable, but even there its greatest velocity is attained when 
running to the westward. From Point Conception it strikes to the southward and westward, 
being doubtless influenced by a current from the coast. 

Vancouver is the first who calls attention to the bitumen, in the following language, vol. II, 
page 449: "The surface of the sea, which was perfectly smooth and _tranquil, was covered 
with a thick slimy substance, which, when separated or disturbed by any little agitation, 
became very luminous, whilst the light breeze that came principally from the shore brought 
with it a strong smell of tar, or of some such resinous substance. The next morning the sea 
had the appearence of dissolved tar floating upon its surface, which covered the ocean in all 
directions within the limits of our view, and indicated that in the neighborhood it was not 
subject to much agitation.'' 

'rhe following remarks of Sir Edward Belcher, in October, 1839, are taken from the Voyage 
of the Sulphur, vol. I, page 320: "Off this part of the coast to the westward [of Santa Barbara] 
we experienced a very extraordinary sensation, as if the ship was on fire, and after a very close 
investigation attributed it to a scent from the Rhore, it being more sensible on deck than below, 
and the land breeze confirming this, it occurred to me that it might ari~ from naphtha on the 
surface." 

Among the islands, as far as San Nicolas, the current runs to the southward, and I.here 
remains little doubtjha.t the steamship Winfield Scott was set out of her course and upon 
A.naca.pa by this current. On the Cortez shoal it frequently runs against the NW. wind at 

~e rate of nearly 2 miles per hour. At other times it has been found to rnn in an opposite 
rection nearly as strong. ~ 
A prelhn.inary chart of the eastel'n entrance to the Santa Barbara channel accompanied the 

annual Peport of the Superintendent of the Coast Survey for 1857. 
W It rnay not be here amiss to call attention to the abundance of mackerel found in the channel. 

e h11.ve seen the water fairly alive with them, and have caught them by hundreds. Cray-
fish of ve 1 • . Y'Y a.rge E!lZe are found m great numbers along the shores. 
of The rainy season commences in the early part of November and continues until the middle 

March. The quantity of rain that falls does not average over 15 inches. During that 
~e~on SE. gales prevail, and sometimes during the summer months southerly weather will 
nng np heavy rain. 
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Commencing at the southward, the first object that claims our attention is the dangerous 
bank and rocks called the Cortez shoal, bearing about SW. ! W. from the southeast end of the 
island of San Clemente, and distant 50 miles. The extent of this bank has been sounded out 
carefully and found much greater than the early examination8 led us to suppose. Within the 

limits of the 50-fathom curve the general trend is parallel with the islands of Santa Catalina, 

San Clemente, and San Nicolas, and it stretches about 17 miles, from latitude 32° 241 N., 
longitude 118° 59~' W., to latitude 32° 32' N., longitude 119° 17!' W., but curve-I! slightly to 

the southwest. It has an average and nearly uniform width of 3~ miles. The nature of the 

bottom is hard, composecf of white sand, broken shells, and fine coral at the southeast portion; 

and sand with broken shells at the northwest. The shoalest and most dangerous part is that 

known as the BisluYp roch!, lying 5 miles from the southeast tail of the bank, and having but 
2~ fathoms of water upon them. Around this danger the depth increases gradually, and in an 

extent of 2~ miles in the general direction of the bank reaches but 15 fathoms. The geo

graphical position of these rocks is, approximately: 

0 

Latitude .............. · . · . · · · · 32 25! north. 

Longitude.·.· . · · · · · · · · · · · · · · - 119 05 west. 

From the northwest end of the island of San Nicolas the rocks bear SE. l S., distant 57 
miles; and from the southeast end of the island of San Clemente they bear SW. ! S., distant 

46 miles. 
The next shoal spot is one of 10 fathoms, about the middle of the bank, and of limited extent, 

being only half a mile square within the 15-fathom curve. Its geographical position is, al'proxi· 

mately: 
o I 

Latitude .. - . · . · - · - · - · · · - · · · · · · · · · · · 32 261 north. 
Longitude .... - ....... - ......... - . . . 119 10~ west. 

From the north west end of San Nicolas the spot last mentioned bears SE. by S., distant 54 

miles; and from the southeast end of San Clemente it bears SW. t W., distant 50 miles. 

From the Bishop Rooks it bears W. ! N., distant 5 miles. 
To the northwestward of this latter shoal spot the depth is nearly uniform at 49 fathoillll for 

7 ! miles, and between it and the Bishop Rocks the depth is uniform at a.bout 43 fathomB. 
Upon this bank the current is variable, frequently setting age.inst • strong NW. winds 

with a velocity of nearly 2 miles per hour, and produeing at all times a. heaTy BWell, a.nd even 

in moderate weather breaking heavily upon the rooks. In paasing ovtr the bank at ~t ~e 
have been sensible of our proximity to it by the Jn.creased swell. In the detailed exammation 
of 1856 it was found that the general set of the current was to the aouihward a1.1.d eastwi1rd, 
and the greatest velocity a mile and a half per hour; but no statement ia ma.de concerning the 
prevailing wind. 

A. chart of Cortez shoal was published in the (Joa.et Survey report for 1856. 
The existence of this hank: had. been reported several times, and the following positions were 

assigned: 
Swift' e wand, latitude 33° i longitude 119° 06', ae .seen by Captain .A.nlick, U. S. N. 
Rock, latitude 32° SO'; longitude 119° 06'; no authority. 
Bank, latitude 32° 28'; longitude 118° 42'; no authority. 
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It lies in the direct route now followed by the Panama and San Francisco steamships, and 

was discovered by Captain Cropper, of the steamship Cortez, in .March, 1853. He says that 
the water around it was in violent commotion, and thrown up suddenly in columns at regular 

intervals of four or five minutes. A.t first he thought he saw breakers; and occasionally the 

water broke as on a reef, but he became confident the disturbance was owing to submarine 

volcanic agency. The specimens of the bottom negative this idea. He found his depth of 
water reduced from 42 fathoms to 9, which convinces us that he was on the shoal spot, about the 
middle of the bank, and saw the water breaking upon tho Bishop Rocks, the same appearance 

that he witnessed having been seen many times since by others, and the nature of the rocky 

bottom and depth of water supporting the assumption. The position of the bank was after

wards closely determined by the commander of the steamsl1ip Pacific. The locality was gone 

over by a steamer, and no depth less tban 42 fathoms found; but, upon a more minute examina

tion being ordered, the 10 fathom spot was found, and the surve:-ing schooner assigned to that 

duty was anchored on it five days . 

.Attention was subsequently called to a more extended examination of the vicinity by the 

dipper ship S. S. Bishop, (now Grey Eagle,) of Philadelphia, striking upon one of the rocks, 

8ince called by her name, (1855,) and, under unfa-voraLle circumstances, two points of rock 

\Yere supposed to exist, to which approximate pmsitiom; were assigned. In 185G the bank was 

sounded out to the extent of 130 square miles; and from a consideration of the highly favorable 

circumstances under which this last survey was made, confidence is expressed that the point of 

rocks above mentioned is the only one existingi but as it is very difficult to find detached single 

points of rock below the surface in a sea way, we shall not be surprised if others be eYentually 

found. At all events the prudent navigator will give this bank a good berth. Its existence 

forcibly suggests the probability that other submarine ridges may lie parallel to the coast. 

ISLAND OF SAN CLEMENTE. 

This, like all the islands of the Santa Barl1ara channel, is high and hold, tho southern end 

being the higher, and gradually falling to the north~ward. 
The general trend of the island is NW. by W.; its length 17 miles, with an average and 

nearly uniform breadth of 4 miles, and 42 miles in circuit. 

The southwest point of the island bears W. ~ S. from Point Loma, distant 60 miles. At the 

northwest end is a small indentation of the shore-line forming an anchorage, having a width of 

three-quarters of a ~' by half a mile in depth, with soundings decreasing from 12 fathoms, 

~n the line of a large rocky islet at the NW. side to a point E. by S., to 4 and 5 fa th oms close 

~n shore. Kelp will be found in 10 fathoms, but the bottom is tolerably regular and hard. It 
is anything but a pleasant or safe anchorage in bad NW. weather, and even in heavy southerly 

weather the swell must roll in disagreeably. A hydrographic sketch of it was issued from the 
Coast Survey Office in 1852. 

Under the SE. end of the island anchora""O may be had in the deepest part of the indentation, 

~u~ the bottom is rocky and irregular. T~e SE. point is a vast sandstone pyramid, and when 
1 ~ 18 brought to bear north and the shore three-quarters of a mile distant, the anchorage will 
he W. b N 1 ' • . • • f ~ . Y · iz N. one and three-quarter mile ms1de the kelp, m 10 to 15 athom,,, and one-

~hird of a mile from the narrow sand beach at the foot of the cliffs. Outside of the kelp the 
epth ranges from 10 to 30 fathoms. 

40. 
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This anchorage will afford protection in heavy northwest weather. A chart of it accompa
nies the annual report made for 1856 by the Superintendent of the Coast Survey. 

The soundings around the island show a depth of from 36 to 130 fathoms close in sLort' 
except off the northwest point, from which a reef makes out about a mile. ' 

The Coast Survey secondary astronomical station was at the northwest anchorage, on the 

grasRy rise, just inside of the high water line, and bore S. 17° E. from the north point of tho 
rocky islet before mentioned. Its geographical position is-

0 II 

Latitude···. · · · · • · · .. ·.. . . . . . . 33 02 

Longitude···· · · ·. · ..... - - .... 118 34 
h. m. 

00 north, (approximate.) 
00 west. 
8. 

Or, in time··· · · · · · · . . . . . . . . . . 7 54 16. O. 
Neither wood nor water can be had here. The whole island appears unfit for raising stock, 

on account of the want of water. Very few trees are found, and the aspect is sterile. 
This island was discovered by Cabrillo in 1542, and called by him San Salvador, after one of 

his two vessels. The present name was given by Vizcaino in 1602. 

ISLAND OF SANTA CATALINA. 

This island rises to a height of about 3, 000 feet, and is remarkable for the great transverse 
break or depression, five miles from the northern end, running partly through it, and forming 

a.1 anchorage or cove at each side. 'l'he land connecting these is very low, i;ay not over 30fect; 
but the hills rise up on each side two or three thousand feet, and, when sighted from tbe north 
or south, the whole appears like two very high islands. The view on tho Coast Survey cliart 
of 1852 shows this very beautifully, and is highly characteristic. The general trend of the 
island is W. by N. £ N.; its length 17~ miles, with an average breadth of 4 miles to the 
southern part, and 2 miles to the northern, while the shore-line amounts to about 42 miles. 

The depression in the island bears S.SW. from Point Fermin, and is distant 18k miles. 
The harbor or cove on the southern side, 5 miles from the northern end, is only about one

third of a mile in width, but ita approaches aro bold, and, so far as known, free from hidden 
dangers. To find it, run along the S"W. side of the island and make the depression; then stand 
in for the opening, keeping a little left of mid channel until a third of a mile inside of tlie 
heads. From thence keep in mid channel until abreast of the long, low point on the right, and 
anchor in 5 fathoms, soft bottom. There is a depth of 3 fathoms inside of the low poiut, witL 

hard bottom, but not room enough for a vessel to swing. If the wind is blowing from the NW. 
vessels will lose it at the heads, and perhaps require to be towed in. 

The anchorage on the north side of the depression is also small, with a reef in the centre 
and two large outlying rocks. A. steamer could run in on the west side of the rocks, and 
anchor off the low beach in 10 fathoms, when the reef would lie N. by E. from her, distant 
an eighth of a mile. Small craft will here find protection from the prevailing winds, but 

experience difficulty in getting out, as there is always a swell setting . in, and the wind blows 

in flaws and eddies on account of the high hills. Between the two points forming the anchor
age the distance is half a mile, and the depth one-third. 

The soundings around the island show bold water, from 19 to 75 fathoms, close in short', 
. h . d th southern w1t no outlymg rocks except off the north cove. The shores are rocky, an on e , 

'd i' f' l · h re bo:it; s1 e ear u ly abrupt, but ou the northern shore there are several indentat10ns, w e 
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may land at almost any season. Deep and precipitous gu1ches are formed by the ridges of 
rock running diagonally across the island from NE. to SW., and occasionally a sma11 valley 
nries the scene. Four or five settlers cultivate these spots, but their inconsidera!le extent 
prec1udes the realizing of anything beyond a bare sustenance. About mid·way bet·ween the 
NW. extremity of the island and the great break there is a spring of good w~ter, and at the 
SE. point good water has been obtained by sinking we1!f; to a depth of fifty feet or more, but. 
in the intermediate places water found at the same depth ix brackish. There is a large pond 
on the low land between the two anchorages, but tlJe \Yater is very brackish. Scrub-oak is 

obtained for fire-wood, and a growth of thorny bushes co,·ers the ·whole island, renderiug 
trnvelling very difficult. The island ·was partialJy i::tocked with cattle and sheep, and at one 
time vaBt numbers of wild goats abounded, but they have helped to supply the California 
market with freRh meat. 

From the north end of the near large rock at the l)Ort!1 cove, the Coaiit Rnrvey ;;econdary 
astronomical staticm, which waR 011 the edge of tl1e ba11k, hore S. 25° "\V. Its geographical 
position is-

0 II 

Latitude .. · .. · · . · .. · . · · · · . · . · · · 33 26 34.1 nm-th. 
Longitude .............. · . ·. · .. 118 28 45.0 west. 

h. m. s. 

Or, in time ............. · ... ·. · 7 53 55.0. 

This island was discovered b,· Cabrillo in 1542, and called by him La Victoria, after one o: his 
.i ... -. ... T 

two vessels. It received its present name from Vizcaino in December, 1G02, when it was 
thickly inhabited by a people reported to be very ingenious, particularly in pilfering and con
cealing ; some examples of which accomplislJments t11ey gave the Spaniards. Padre de la 

ARcencion, who accompanied this expedition, give::; very particular descriptions of a kind of 
temple to the sun, with imagos and idols, found near the two eoYes. 

ISLAND OF SANTA BARBARA. 

This is one of the only two small islands of the Santa Barbara group. It lies on the line 
hetwcen the north end of San Clemente and the east end of Stmta Cruz, and almm;t exactly 

lmlfway between them. From tho north end of Santa Catalina it bears W. by S., dista~t 
23 miles. 

The extent of the island would not exceed two miles of shore-line; its elevation at the highest 
part is about 500 feet, and tho top has an area of about thirty acres covered with soil, but no 
water is found, and not a vestige of wood. The shores are rocky and abrupii, presenting on 
the northeast and south sides perpendicular cliffs exposed to the full force of the ocean swell. 

Landing is at all times difficult and dangerous. The water around it is deep, and there are 
110 outlying rocks. Its approximate geographical position is-

Latitude· ........... ···· 

Longitude •....... ······ 

ISLAND OF SAN NICOLAS. 

o 

33 30 north. 
119 02 west. 

Of the channel islands this is the most distant from the ooast, as well ag the driest and most 
sterile It · h' · 
tl · 18 1gh, abrupt, and, like San Clemente, comparatively flat topped, but falling to 

ie southern e d Th .d . . n · e s1 es are bold and prec1p1tous, and composed of coarse Bandstone. 



 

316 REPORT OF THE SUPERINTENDENT OJ;, 

Its general direction is W.NW.; its length is 8 miles, with an average and nearly uniform 
width of 3~ miles, whilst the extent of shore-line is about 22 miles. 

The n•th point of the island bears SE. by E. from Point Fermin, distant 67 miles; the line 

passing one mile south of the island of Santa Barbara. 
At the north end of San Nicolas heavy breakers make out two miles and a half, and the 

soundings towards Begg' s Rock show irregular and rocky bottom. Breakers also extend from 

the southern point to the distance of a mile and three-quarters, according to Kellef. 1'his is 

doubtless the case in heavy weather. 
The soundings around the island show depths varying from 10 to 48 fathoms. 

Oif the southeast point, whi0h is low and Bandy, vessels may anchor in 10 fathoms, hard 
bottom, with a current running steadily to the southward, which makes the landing bad, as 
the surf cuts the beach at an acute angle. 

The Coast Survey secondary m;tronomical station was on the sandy point just referred to. 

and its geographical position determined as follows: 
0 ,,, 

Latitude· · · · · · · · · · · . · ....... , . · 33 14 12.9 north. 
Longitude · . · · .. · . · ............ 119 25 00.0 west. 

k. m. 3. 

Or, in time.··.·····... . . . . .. .. 7 57 40.0. 

This island was not seen by Vancouver in 1793. 
The, Begg Rock is situated on the prolongation of the longer axis of the island of San 

Nicolas, bearing NW. by W. ~ W. from its nearest (NW.) point, and distant 7 miles, The 

rock is about 40 feet high, bold and well defined, and can be easily seen at a distance of 

ten miles. The soundings between it and the island indicate the existence of a submarine 

ridge connecting them. Its approximate geographical position is-
o 

Latitude · · · · · · · · · · · · · · ....... · . · · . . 33 22~ north. 

Longitude · · · · · · · · · · · · · · · · . · .. · · · · · . 119 39~ west. 
It was named after the ship John Begg, which struck upon a reef near it, September 20, 

1824, and was nearly lost. The foul bottom is covered with kelp. The position of the rock 

relative to the island of San Nicolas is shown on the general chart of reconnaissance published 

by tho Coast Survey in 1852. 

ISLA.ND OF AN.AC.A.PA. 

This is, in fact, a curiously formed group of three islands, extending in a nearly E.NE. 
direction, their entire length being 5 miles. The west end of A.nacapa is a peak 930 feet in 

height, with a base of over two miles by three-quarters of a mile. This is separated from 
the middle island by a gap ten feet wide, through which boats can pass. The middle island 15 

nearly 2 miles long by 500 yards wide, whilst the eastern island is little over a mile long by 

500 yards wide. The gap separating the middle and eastern islands is over 200 yards wide, 
but so completely filled with rocks as to be impassable for boats, which can, however, land on 
the north 8ide of the island. 

The west end of A.nacapa is 4! miles from the eastern point of the island of Santa Cruz, and 
bears E. ! N. from it. The eastern end of the island bears SE. l E. from the Santa Barbara 

light, distant 28 miles, and from Point Conversion SW. by W. 14 miles. 
A.nacapa is in latitude 34° 01' N., and between longitudes 119° 19' and 119° 24' W. Upon 
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it the site for a light-house has been recommended by the Superintendent of the United States 

Coast Survey. 
The island is composed of coarse, dark gray sandstone, very rotten and crumbling. The 

sides are perpendicular, and from 250 to 300 feet high. The main peak is marked on the 
north side by several deep gulches, with almost vertical sides running from the summit to the 
bluff. The whole formation is filled with innumerable cavities, giving it the appearance of an 
enormous blackened honey-comb. At the eastern extremity is found a very beautiful arch in 
one of the outlying rocks. This is well sh01''n in the view accompanying the Coast Survey 
chart of the vicinity of the island of Anacapa pubfo;hed in 1856. The soil is loose and thin, 

prnducing only a few dwarfed species of cactus and a thick-leaved succulent plant common to 
the seacoast in dry sandy localities. Not a drop of water is to be found on the island. 

Anacapa is a place of great resort for the seal, sea lion, and formerly of the otter, but the 
latter have been nearly all kil1ed off. 

It was on this island that the steamship Winfield Scott ran ashore during a dense fog at mid
night, December 2, 1853, in calm weather. The vessel was steaming at full speed, and ran 
between and upon the rocks with such force that _she remained fast by the bow until heavy 
weather broke her up. The course of the steamer liad been taken from Point Conception, but 
without a knowledge of the currents. 

Vancouver, in his narrative, calls this island Enneeapah, and repeatedly mentions it by that 
name; but upon the chart of his survey and explorations it is engraved Enecapah, which has 
given rise to every variety of spelling. Old Indians at the present time pronounce it En-nee
ah-pagh', with a very strong guttural intonation. 

ISL.AND OF SANT.A CRUZ. 

This island is the largest of the channel group, and lies broad off the coast opposite the town 
of Santa Barbara, at a distance of 20 miles. Its general direction iR east and west, with a length 
of 21 miles and an average width of 4 miles, while the extent of its shore-line is not less thau 
53 miles. 

On the northern side of the island, and near the middle, the shore makes a moderately deep 
curve, forming a roadstcad called Prisoner's Harbor, at the opening of a valley, where plenty 
of wood and water can be obtained. Anchorage may be had a quarter of a mile off the middle 
of the beach in 15 fathoms, sandy bottom; but there is no protection from the heavy S\-vell 

Betting in with a northwester. It must, however, afford excellent refuge in southeast weather. 
A. hydrographic sketch of the harbor was published by the Coast Survey in 1852. 

The soundings around the island show deep water close to the shore; but there are rocks 
showing quite plainly one mile from the southwest point. A chart showing the hydrography 
of the eastern end of the island was pubfo,hed by the Coast Survey in 1856. 

1'he island is bold, and about 2,500 feet in height. Its eastern part is extremely irregular, 
barren, and destitute of water· and the surface of the northeastern portion is thickly strewn 

with large angular pieces of s;one broken as if with a hammer. Several species of cactus and 
so~e of the coarse grasses fiouri~h. The only wild animal found here is a small gray fox, of 
which th ere are great numbers. 
th Santa Cruz island is composed of coarse, dark gray sandstone, crumbling and rotten, like 

at of .A.n.acapa. 
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The Coast Survey secondary astronomical station was on the eastern ~ide of the fresh water. 

Its geographical position is-
0 ti 

Latitude · · · · · · · · · · · · · . · · · · · . . . 34 01 10. 2 north. 
Longitude · ... · · . · · · · · ..... · . . . 119 40 00 west. 

h. m. s. 

Or, in time . · · · · · · · · · • · · · · · · · . . 7 58 40 
From tho Santa Barbara light we have the following bearings and distances: 
East point of Santa Cruz island SE. % S., distance 24 miles. 
Prisoner's harbor S. by E. k E., distance 22 miles. 
West :point of Santa Cruz island S. by W. ~ W., distance 21 miles. 
A site/or a light-Ji011se at the eastern end of the island bas been reported upon and recom

mended by the Superintendent of the Coast Survey to the Light-house Boord. 
This island was called Juan Rodriguez by Ferrelo, who commanded the ships of Cabrillo 

after his death, which took place either in Prisoner's harbor or in Cuyler' s harbor, (island of 
San Miguel.) The greater probability rests with the former, as there they could obtain water, 
and oak wood for repairs, &c., while neither is to be had in the last mentioned harbor, except 
water during the rainy season. 

The group comprising Santa Cruz, Santa Rosa, and San Miguel was discovered and called 

San Lucas by Cabrillo in 1542. 

ISLAND OF SANTA ROS.A.. 

This is the middle island of the group off the coast between Santa Barbara an<l Point 

Conception. Its general shape is that of a parallelogram, with the direction of the longer 

axis almost exactly east and west, and fifteen miles in length; and the shorter north and i;outh, 

giving it a width of ton miles. The extent of shore-line is about 42 miles. 
On the northwest side of the island, and midway between the north and west points, a reef 

extends out for a distance of a mile and a quarter. 
There is a good passage between Santa Cruz and Santa Rosa, with a width of five miles, and 

one between it and San Miguel of four miles. Both passages are frequently used by the 

California and Panama steamships. 
The soundings around the island do not show as deep water as around the others. On the 

northwest and northeast sides from fifteen to twenty fathoms are found two miles from shore, 

but on the southeast and southwest sides the water is much deeper. 
The outline of the island is bold, but not so high as Santa Cruz. The hills are rolling, and 

covered with coarse grass and bushes. No harbors exist around its shores, which are steep 
and broken. The relative position of Santa Rosa in the group of the Santa Barbara islands is 

shown on the reconnaissance chart of the Coast Survey published in 1852. 

The approximate geographical position of the south point of the island is-
0 

Latitude · · ....• • • . . . . . . . . . . . . . • . • . . . 33 53 north. 

Longitude : · · · · · • · · · · · . . . . . . . . . . . . . . . 120 04 west. 

For the western point we have-
0 

Latitude· · · . . . . . . . . . . . . . . . . . • . . . . . . . 33 58~ north. 

Longitude · · · · , · . . . . . . . . . . . . . . . . . . . . 120 12! west. 
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On some early Spanish charts the western two of the Santa Barbara islands are called San 
Miguel and Santa Rosa, (naming the western first,) and upon others Santa Barbara and San 
Miguel. The present names and order are those adopted by Vancouver in 1793. 

ISLAND OF SAN :MIGUEL. 

'fhis is tho western of the Santa Barbara Channel islands, its longer axu~ lying E. ~ N., 
and 7~ miles in length, with an average breadth of 2~ miles. The extent of shore-line is 21 
miles. Its western extremity is bold and narrow, gradually increasing in breadth until it 
attains 3~ miles. The eastern face is nearly straight for 2 miles ; the southern face is nearly 

straight along its whole length, with high, abrupt shores; and from 30 to 37 fathoms water are 
found close in shore. On the NE. side of the i;;lau<l is the small buy c:dled Cuyler' s harbor, off 
,vhich lies a rock or islet more than a fourth of a mile long, and several hundred feet high. 
From this islet to the deepest part of tho harbor tho distance is a mile and a quarter, and the 
course SW. Close under the western side of the harbor is anchorage in 6 fathoms, secure 
from every wind except the north, which rarely blows here. The eastern part of foe bay is 

full of rocks and reefs, and ought to be avoided. The reef in tho middle of tho bay bears SW. 
from the west end of the islet, and is distant half a mile. It is tho :;ame di:;ta11co from tho 
west point of tho bay, near the anchorage, and bears E. by S. 

A hydrographic sketch of Cuyler's harbor was published by the Coast Survey Office in 1852. 

SW. by S. ~ S. from the west end of the islet is a rock, with rocky bottom distant a third 
of a mile; and, on the same line, another half a mile distant. The southern part of the islet 
is about half a mile from the east shore of the bay. The bay shores am high, steep, and 
rolling, and covered with coarse grass and bushes. There is no water here in summer, but 
during the winter water drains down the gully at the beach in the middle and southern part of 
the harbor. 

The western point of the island bears S. by E. !- E., distant 25 miles from Point Conception, 
and SE. by S. ·~ S., distant 35 miles from Point Arguello. 

A 8eacoast light has been reported upon for this point of the island, and the subject referred 
to the Light-house Board. 

Sheep and some stock have been placed upon Sau Miguel, but the success of the experiment 

has been doubtful-certainly unremunerative. .A. peculiar bobtail fox is found here. 

The Coast Survey secondary astronomical station is on lhe SW. part of Cuyler' s harbor, 
«bout forty feet up, on the side-hill. Its geographical pmiition is-

0 II 

Latitude...... . . . . . . . . . . . . . . 34 03 00 north, (approximate.) 

Longitude •............ · ·... 120 20 27 west. 
h. m. s. 

Or, in time . . . . . . • . . . . . . . . . . 8 01 21. 8. 
Tides.-The corrected establishment or mean interval between the time of the moon's transit 

and. the time of high water is IXh. XXV m. The mean rise and fall of tides is 3. 7 feet; of 

epnng tides 5.1 feet; and of neap tides 2. 8 feet. 'l'hc mean duration of the flood is Gh. 13rn., 

Hnd of the ebb 6h. 5m. The average difference between the corrected establishment of the 
a. lll. and p. m. tides of the same day is lh. 40m. for high water, and llt. 9m. for low water. 
~he differencei;, when the moon's declination is greatest, arc 2h. 54m. and '2h. 12m., respectively. 

fi he average difference in height of these two tides is 1. G feet for the high waters, and 2. 5 feet 

oi· the low waters. When the moon's declination is greatest these differences are 2. G feet and 
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3. 6 feet, respectively. The average difference of the highest high and lowest low waters of the 
same day i;; 5. 8 feet, and when the moon's declination is greatest 6. 8 feet. The highest hign 

tide in the twenty-four hours occurR about Sh. 35m. after the moon's upper transit, (southing,) 
when the moon's declination is north, and about 3h. 51m. before when south. The lmvest of 
the low waters occurs about 7~ hours after the highest high tide. 

San Miguel was discovered by Cabrillo in 1542, and Cuyler's harbor is supposed by some to 
be the bay in which he ·wintered. He died January 5, 1543, having directed Bartolom~ Ferrelo, 
his pilot, to assume the command of the expedition and continue the exploration as far north 
as possible. Ferrelo afterwards named the island in whose harbor his commander had wintered 
J mm Rodriguez. 

Two roclc.s, showing themHelves well above water, lie NW. by W. from the western extremity 

of San :Miguel, the larger being distant 5 miles. It bears S. ! E., distant 22 miles, from Point 
Conception, and S. SE., distant 30 miles, from Point Arguello. Off the inner and smaHer rock 
a reef extends a short. distance to the southward and westward. Deep water is found around 
the rocks, and vessels may pass between them. The total extent of shore-line of the Santa 

Barbara islands is about 232 miles. 

FROM POINT CONCEPTION, NORTHWARD. 

The first headland to the northward of Point Conception is Point Arguello,* distant 12 
miles, and bearing NW. by W. ~ W. The shore is bold and compact, curving slightly to the 

eastward between the two points, and the mountains immediately behind are not less than 
3,000 feet in height. Two or three hundred yards off Point Arguello are some detached rocks, 
upon which the steamship Yankee Blade struck and was lost. Near the same locality the 

steamship Edith was previously wrecked. 
From this point the trend of the coast is NW. to Point Reyes, 240 miles distant, passing 

tangent to Point Sur in latitude 36° 19~' N., and inside the South Farallone Island light. 
Eight miles north of Point Arguello a small stream empties into the ocean. It was considered 

by Vancouver the largest he had seen south of the Columbia, but it is insignificant and unim· 

portant. He states that on the old Spanish charts it is called the Rio de San Balardo. On a 

recent Russian chart we find it called the river Benardo. On the Coast Survey charts it is 

designated La Purissima. 
The first point northward of Point Arguello is Point Purissima, off which makes a reef about 

a fourth of a mile to the S.SW. This is known on the coast as Point Pedernales, Bignifying 

Point of Flints, but generally and erroneously printed Pedro Nales. 
From Point Arguello N. by W. j W., and distant 19 mileB, is Point Sal,* which is marked 

by streaks of yellow sand, except at the extreme point. The extremity is formed by high, 
round, black rocks, off which are several sunken rocks, extending half a mile to the southward 
and westward. This stretch of the coast is very similar to that behind Conception and 
Arguello, but, after passing Point Sal, the mountains fall back, and the shore is formed of sand

hills. The general bend hence is north, until the shore commenCfJB sweeping westward to forrn 

the bay of San Luis Obispo, and the shores become high and abrupt. 
The line of equril magnetic variation of 14° east cuts the coast line in latitude 35° 01' N., and 

crosses the meridian of 121° 30' W. in latitude 33° 55~' N. It moves annually southward 
about a mile and a half. 

o So named by Vancouver in l 7'9S. 



 

THE lJWlTED STA.TES COAST 8VK9''Ef. 321 

SAN LUIS OBISPO. 

This bay is an open roadstead, exposed to the southward, and even during heavy northwest 
weather a bad swell rolls in, rendering it an uncomfortable anchorage. The landing is frequently 
very bad, and often impracticable, but the best place is in the mouth of the creek, keeping the 
rocks at its mouth on the starboard hand. Fresh water may be obtained at a small stream 

coming up on the beach half a mile west of the creek. In the coarse sandstone bluff between 
these two places are found gigantic fossil remains. 

Off Point San Luis, which forms the SW. part of the bay, are some rocks, and in making the 
anchorage vessels should give this point a berth of half a mile, passing in 6 to 8 fathoms; run 
on a N. by E. course, and anchor three-fourths of a mile from shore in 6 fathoms, sticky bottom; 
4 fathoms can be got about a fourth of a mile from the beach. In winter anchor far enough 
out to clear Point San Luis, if a southeaster should come up. During southerly weather landing 
is frequently effected at the watering place, when impracticable at the creek. 

A preliminary chart of the harbor of San Luis Obispo was issued from the Coast Survey 
Office in 1852. 

The distance from the rock off Point San Luis to the mouth of the creek is a mile and a half; 
from the same rock to a white rock bearing N. 70° E. the distance is two and a quarter miles; 
and a black rock lies halfway between the white rock and the mouth of the creek. 

The Coast Survey secondary astronomical station is on the bluff at the east side of the small 
fresh water stream, west of the creek, and its geographical position is-

Latitude · ... · · .... · · · ... · · .. 

Longitude· · · · · · · · • · · · · · · · · · · 

0 II 

35 10 37 & north. 
120 43 31 west. 

h. "'· 8. 

Or, in time .• · • . • . • · ... · · · · · 8 02 54.1. 

M11..gnetic variation 14° 1'1' east in February 1854; yearly increMe l'.4 
Tides.-The oorrectAm establishment or mean interval between the time of the moon's transit 

and the time of high water is Xh. VIIIm. The mean rise and fall of tides is 3. 6 feet; of spring 
tides 4.8 feet; and of neap tides 2.4 feet. The mean duration of the flood is 6h. 25m. and of the 
ebb 5h. 58m. The average difference between the corrected establishments of the am. and pm. 
tides of the same day is lh. 24m. for high water, and lk. Om. for low water. The differences.when 

~he moon's declination Ml greatest are 2h. Om. and lh. 28m., respectively. The averagedifierence 
in height of theee two tides is 1. 5 feet for the high waters, and 2. 0 feet for the low waters. When 
the moon's declination is greatest, those differences are 2. 0 feet and 3.1 feet, respectively. The 
average difference of the highest high and lowest low waters of the same day is 5.4 feet, and 

when the moon's declination is greatest 6.1 feet. The highest high tide in the twenty-four 
~ours occurs about 9h. 32m. after the moon's upper transit (southing) when the moon's declination 
18 north, and about 21t. 54m. before when south. The lowest of the low waters occurs about 7 
hours after the higheAt high tide. 

. The toVVn of San Luis Obi8po ii! not on the bay but is situated about ten miles in the interior, 
in. the tniddle m- a.n extensive and excellent grazing country. Communication is maintained 
with San F · · f ·1· k t ran0tsoo and other ports by regular steamers and Imes o sat mg pac e s. 

The bay w&S diseove~ by Cabrillo in 1542, and called by him Todos Santos. 

h
:o t~ northwest of the Bay of San Luis Obispo rises to a great height the MOnte de B'Willtm, 

W ICh 11! ~~· di . . . . -Y attnguaabed m commg frotn the northward or southward. 
41 e 
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We have been informed by old otter hnnters on this coast that there exists a sunken rock 
about 8 miles S.SW. from Point San Luis, and furthermore that they had found kelp upon it 
in 4 fathoms. On the old Spanish charts an island appears laid down in that direction, but 
distant about eight leagues. One of the Pacific mail steamships laid to in a southeast gafo 
and thick fog, off Point Conception, and drifting to the northward came unexpectedly upon a 
sunken rock, upon which the sea was breaking heavily. The commander supposed the vessel 
to be then off Point Sal, and had so plotted. the rock upon his chart, but upon being informed 
of the alleged existence of a rock off San Luis Obispo, he was satisfied that he had been near 
it, but unfortunately had no opportunity of determining his position. 

This locality demands a thorough examination, as it is in the direct track of the whole Cali
fornia trade from San Francisco. 

From Point San Luis the coast trends in a straight line W.NW., for a distance of 8 miles, 
and close along the shore of this stretch are several large rocks. Thence the coast trends 
abruptly to the north, running to the high conical rock called El Moro, distant 8 miles-these 
two shores forming the seaward base of Mount Buchan. 

From El Moro the shore line gradually trends to the west.ward, thus forming a deep indenta· 
tion or bay, called Los Esteros on the old Spanish charts, but designated as the Estero Bay on 
the Coast Survey chart. It was discovered by Cabrillo in 154.2, and here he obtained wood 
and water. Behind El Moro are several lagoons or streams, and the high land retreats for some 
distance, leaving the shore low and sandy, while the north shore is rugged, and guarded by 

rocks. The NW. point of the bay is called Punta de los Esteros on the old Spanish charts, 

and bears NW. ~ N. from the we:;t point of Mount Buchon, dist.ant 13 miles. .A. line joining 
these two points shows that the bay is about 5 miles deep. 

From I'oint Arguello, Punta de los Esteros bears NW. by N., distant 53 miles. 
From Point Los Esteros to the western point of the auchorage of San Simeon the coast runs 

nearly straight NW. by W. for a dist.ance of 15 miles. The shores are not so bold as to the 
southward or north·ward, and the mountains fall well back, leaving a fine rolling country of no 
great elevation, and well suited to agriculture. We have seen wild oats growing here over 
six feet in height-not one or two stalks, but in acres. 

BAY OF SAN SIMEON. 

This is a small exposed roadstead, but affords tolerably good anchorage during northwest 
winds. The southwest point of the bay bears NW. by W. from Point Esteros, and is distant 
15 miles. The indentation of the shore line forming the bay trends between N.NW. to N. for 
half a mile, and then sweeps away to the westward about a mile and a half, gradually taking a 
southeast direction. The land behind the bay is comparatively low and gently rolling, the 
high hills retiring well inland. 

Vessels coming from the northward may run boldly round the SW. point, within a few 

hundred yards of the shore in 8 or 9 fathoms, round up to north and anchor anywhere off the 
sand beach, in S fathoms hard bottom, and a little more than a quarter of a mile from shore. 

The beach is half a mile long, stretching well out, and rendering the landing disagreeable with 
any swell; but in such cases it is usual to land at the western part of the beach. Eastward of 
the sand beach the shore-line is bluff and guarded with rooks. Vessels from the southwar~ 
must make short tacks close in shore or they will assuredly miss it. The only sure marks for .

1 

are the Piedras Blancas, as will be hereafter shown. It was in this bay that the steamshiP 
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Pioneer put in in a leaky state; was driven or dragged upon the beach, and after being abandoned 
by the underwriters was got off and carried to San Francisco. The bay affords not the slightest 
refuge in southerly weather. A hydrographic sketch of it was published by the Coast Survey 
in 1852. 

In making this harbor from the northward vessels must sight the Piedras Blancwi, (White 

Rocks,) four miles W. i N. of the S\V. point of San Simeon. They are two large white sharp· 
topped rocks, and nothing else like them is found on this part of the coast. The geographical 
position of the outer and larger rock is, approximately: 

Latitude · · · · · · . · .. · .. · · · · · · · · · · . 35° 39' north. 
Longitude ........ - .. - - . - . . . . . . . 121° 15' west. 

From Point San Luis they bear NW. l W ., distant 38 miles. 
From Point Esteros they bear NW. by W. ! W., distant 18 miles. 
From Point Arguello the rocks bear NW. ! N .. distant 72 miles. 

The secondary astronomical station of the Coast Survey at San Simeon is on the rise just off 
the beach, and bearing N. 5° W. from the SW. point of the bay. Its geographical position is: 

0 11 

Latitude ........•.... · . · · . . . . 35 313 24.4 north. 

Longitude- ... · ...•..•.•....... 121 10 22 west: 
h. m. s. 

Or, in time ........... · .. ··... 8 4 41.5 

This bay is supposed by some to be the ''Bay of Sardines'' of Cabrillo, where he anchored 
and landed in 1542. 

From Piedras Blancas the coast trends NW. ! "\V. for a distance of 57 miles, in an almost per· 
fectly straight line. .A.t a rtistance of 18 miles from these rocks the above mentioned bearing 
cuts a bold bluff and rounded point called Punta Gorda, off which, and for two or three miles 
along the shore northward, there are many rocks. This point is the Cape San Martin of Ca
brillo. He placed it in latitude 37° 30' N.; but, applying the correction obtained from his 
erroneous determination of San Diego, we obtain 35° 50' N. as the position of San Martin, which 
is very nearly its proper latitude. 

Continuing on the same bearing, and at a distance of 49 miles from Piedras Blancas, is Point 
Sur, sometimes called Lobos, making out nearly half a mile. A..s seen from the north or south, 
at a distance of 10 miles, Point Sur appears as a high, large, round-topped island; but upon 
approaching it a low neck of land is seen, connecting it with the main. Its approximate geo
graphical position is: 

Latitude. . . . . . . ... · · · - . · · · · · · · · 36° 19' north. 
Longitude ... · · · · · · · · · · · · · · · · · · · · 121° 52' west. 

Yancon.ver, in passing down the coast in 1793, thought this ''small, high, rocky lump of land, 
lying nearly half a mile from the shore," was detached, and that it formed an island. 

Still continuing on the same bearing, 57 miles from Piedras Blancas and 7! miles from Point 
Sur, another slightly projecting point is passed, about a mile to the eastward of the course. 

Thence the coast trends more to the eastward, running N.~W. for eight miles, to Point Cypress, 
and passing Point Oarmd, the south point of Oarmd bay. 
~rom Point Arguell,o to Point Sur the bearing is N. 44° W., and the distance 120 miles. From 

Point Sur to Punta de las Reyes the bearing is N. 43° W., and distance 118 miles. 

The mountains, which have fallen back behind Los Esteros, gradually ap.pro~ch the sµ~re-Iine 
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north of San Simeon, and about 10 miles north of Piedras Blancas they eome down abrupt1y to 
the coast, and run parallel with it to Point Carmel, forming the boldest and most complete f'lhore 
that we have. yet passed, and attaining a uniform elevation of nearly 3, 000 feet. These mouu

tains were called by Cabrillo the ''Sierras Altas,'' but at present the range is known as the 
Sie:rra de Santa Lu<Ji'a. From their abrupt faces we have seen cascades falling down a 

height of forty or fifty feet directly into the sea. 

CARMEL BAY. 

Between Point Carmel and Point Cypress, which are about 3 miles apart, lies the small rocky 

and unsafe bay of Carmel. At the southern extremity is a small cove sufficiently land-locked 
and protected for small vessels. In the vicinity there is an extensive quarry of granite, and 
several small coasting vessels are employed fo1· its transportation to San Francisco; but there 
is so little space that they are compelled to warp in and out by buoys placed at the entrance. 
Point Cypress, the north point of the bay, is low an¢! covered with cypress to the water, and 
is the first wooded point met with in coming from the southward. The upper branches of 1he 

trees are spread out by the influence of the strong prevailing winds, aDd present a ffat or 

umbrella-like appearance. " The Mission del Carmelo is situated but a short distance from· the shores of the bay, and can 

be seen from the water in certain directions. After the abolishment of the Society of Jesus, in 
Lower California, by the emperor Charles III of Spain, with the transfer of the administration 
of the Missions to the Dominican monks, and of the property to the Franciscan order, tbe 
Visatador, Don Josef de Galves, of the latter order, in July, 1768, visited San Diego and 

Monterey, for the purpose of establishing Missions. In 1769 he founded that of San Carlos de 
Monterey, now usually called the Carmel Mission. 

The name Rio Carmel was applied to the small stream emptying into Carmel bay, by 

Vizcaino, in December, 1602. 
From Poi,nt Cypre,ss to Point Pinos the general direction of the shore is N. l E., and the 

distance four miles. 
Point Pinos makes out as a low rounding point, bringing the pines, with which it is covererl, 

within a quarter of a mile of the shore, off which the rocks make out a quarter of a mile, and 

the line of 3 fathoms nearly half a mile, when the depth suddenly increases to 10 or 15 fathoms, 
and at a mile reaches 40 or 45 fathoms. The 3-fathom line follows the shore within a third or 

half a mile into Monterey, whilst outside of that line the depth increases as suddenly as off the 
point. Vessels should always give Point Pinos a good birth, as a very heavy swell almost 

invariably sets upon it. This point is the northern termination of the long and elevated range 

called Sierra de Santa Lucia, extending southward and forming the bold rocky coast-line to S~n 
Luis Obispo. Upon the northwestern part of the point, at the face of the growth of pines, .18 

situated the Point Pinos light-nCYUse, The building is a grey granite dwelling one story in 

height, surmounted by a tower and lantern. The illuminating apparatus is of the third ~rder 
will ·n wrnate of Fresnel, and shows a fixed light qf the natural col.or from sunset to sunrise. It 1 u . 

ab011t four-fifths of the horizon, and is elevated fifty feet above the level of the sea. During 
ordinary clearness of the atmosphere. it can be seen from an elevation of-

10 feet, at the distance of 12 miles. 

20 feet, at the distance of 13 mileN. 
30 feet, at the distance of 14 miles. 
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Its geographical position, as determined by the triangulation of the Coast Survey, is: 
0 II 

Latitude ...... • ... · · · · . · · · · · · · · · 36 37 58.1 north. 
Longitude . · · · · · · · · · · · · · · · · · · · · · 121 55 00 west. 

h. m. 8. 

Or, in time · .. · · · · · · · · .. · · · · . .. . 8 07 40.0. 
The primary astronomical station of the Coast Survey is about half a mile eastward of the 

light, and has the following geographical position: 
0 II 

Latitude······ · · · · • · · ... · · · · 36 37 59.4 north. 

Longitude • · • · · · · · · · · · · · · · · · · · · · 121 54 25 west. 
h. m. •· 

Or, in time · · · · · · · · · ·. · · · · · · · · · · 8 07 37. 7. 
Magnetic variation, 14° 58'.3 east, in February 1851, with a yearly increase of 1'.4. 
A. topographical sketch of Point Pinos is given in the annual report of the Coast Survey 

for 1851. 

BAY OP MONTEREY. 

Point Pinos forms the southwest point of this bay, and Punta de la Santa Orm, west of the 
town and anchorage of Santa Cruz, the northwest point. .A. line joining these two points runs 
NW. by N. j N. 19 miles, and the greatest width of the bay, near the mouth of the Salinas 
river, nine miles. 

From Point Pinos to the anchorage oft' the fown of Monterey, the course is E. by S. ~ S., and 
the distance three miles. The shore towards the town is rugged, composed of granite, and 
covered with a heavy growth of fir; but to the eastward of the town is a long, sandy beach, 
hcked by sand dunes of slight elevation. Off this beach the line of three fathoms lies at a 
distance of about half a mile, the water deepening rapidly beyond that, and the bottom every· 
where hard. 

Vessels coming from the northward, bound to 'Monterey, follow the coatit from Point Ano 
Nuevo to Point Santa Cruz, then run well into the bay, but not too far, for fear of losing the 
wind, and to avoid the set of the heavy swell rolling towards the beach. Leaving Point Santa 

Cruz, run on a SE. by E. course about 14 miles; thence a S. course for 8 miles will bring 
vessels to the anchorage. These precautions are necessary, because Point Pinos, with the whole 

bay, is almost continually inveloped in a dense fog. Very frequently tho coasting steamers have 
to run for the beach, and then follow the route to the anchorage. 

When the California mail steamships stopped at Monterey they frequently ran outside of 
Point Pinos, or in very dangerous proximity to it. This led to their firing a gun when ap
proaching the harbor during foggy or dark weather, and upon the report being heard at the 
fort a gun was fired in answer, and the exchange kept up until the steamer was safe at her 
anchorage. We were encamped at Point Pinos when the steamship Carolina was brought in 
by.this means, after she had got .nearly as far down as Carmel bay. A direct course from 
Point A.no Nuevo to the anchorage is SE. ~ E., and the distance 36~ miles. From Point Pinos 

to ioint Ana. Nuevo the bearing is N. 47° W., and the distance 34 miles.. . 
Y anchoring well in at the western side of the anchorage vessels will avmd much of the 

~Well that comes in with the heavy northwest winds, but never sufficient to make any berth 
~here dangerous. . In heavy southerly weather Point Pinos breaks the swell, but the wind 

raws very strong over the anchorage. The water shoals from 15 to 3 fathoms in a distance of 
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300 yards, and the lead should be used to avoid running in too far. A chart of the bay was 
published by the Coast Survey office in 1857. 

The approximate geographical position of the end of the wharf, abreast of the custom-houRe 
at Monterey, is: 

0 II 

Latitude · · · · · · · · · · · · · · · · · · · · · · · . 36 36 17 north. 
Longitude · · · · · · · · · • · · · · · · . . . . . . 121 52 27 west. 

h. m. a. 

Or, in time · · · · · · · · · · · · · · ·. . . . . . 8 07 29.8 
Tides.-The corrected establishment or mean interval between the time of the moon';; transit 

and the time of high water is Xh. XIIm. The mean rise and fall of tides is 3.4 feet, of spring 
tides 4.3 feet, and of neap tides 2. 5 feet. The mean duration of the flood is 6h. 3lm., of the 
ebb 6h. 2m., and of the stand Oh. 35m. The average difference between the corrected estab· 
lishment of the a. m. and p. m. tides of the same day is lh. 44m. for high water, and Vi. 

2m. for low water. The differences, when the moon's declination is greatest, are 27,, 40m. 

and lh. ·28m., respectively. The average difference in height of these two tides is 1.4 f\,;et for 

the high waters, and 2.4 feet for the low waters. When the moon's declination is greatest 
these differences are 2.2 feet and 3. 7 feet, respectively. The average difference of the highest 
high and lowest low waters of the same day is 5.3 feet, and when the moon's declination is 
greatest 6.3 feet. The highest high tide in the twenty-four hours occurs about 9h. 36m. after 

the moon's upper transit, (southing,) when the moon's declination is north and about 271. 50m. 

before when south. The lowest of the low waters occurs about 7 hours' after the highest high 

tide. 
The town of Monterey presents a very pretty appearance as seen from the water. Imme· 

diately behind it the country rises in plateaux, diversi£.ed by hill and valley, and beautifully 

dotted by oak groves . 

.A Portuguese company has been formed here to engage in the whale fishery, and even with 

inadequate means it succeeded in obtaining over 16, 000 gallons of oil (which sold for $12,000) 

in less than a year. 
Regular communication is kept up with all parts of the coast by steamers and numerous 

sailing vessels. Stages communicate with Santa Cruz and aH the towns to San Francisco. 
The Bay of Monterey was discovered by Cabrillo in 1542, and called the Bay of Pines. It 

was surveyed by Sebastian Vizcaino in 1602, and the name was changed to Puerto de 

Monte-rey, in honor of the Spanish viceroy of Mexico, Don Gaspar de Zuniga, Count de 

Monte-rey, who despatched the expedition. 

Following the shore from the town of Monterey northward it presents a uniform sand beach 
running nearly north, backed by low dreary sand dunes, producing sparsely the coarsest 
grasses and bushes, and entirely destitute of fresh water. This waste extends to the Salina_s 
river, of which we reach the great bend at about 9! miles from Monterey. From Point Pio~s it 
bears N. 30° E., distant 8! miles. From this bend the river follows the line of the beach, J~st. 
inside of the low sand dunes,. for a distance of 4 miles, and then disembogues. From Pomt 
Pinos it bears N. 18° E., and is distant 12! miles. This river has been designated by a variety 
of names-as Buenaventura, Monterey, and Salinas; but it is now generally known by the latter. 
From its mouth to the entrance of the Rio de/, Pajaro, or San Antonio, is 2! miles, the s.hore 

trending to the N.NW., and the entrance to that river bearing N. 11° E. from Point Pmos, 
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distant 14 miles. From here the coast runs NW. nearly straight to Ortos creek, a distance of 

7 or 8 miles, and about 6 miles E. by N. of Santa Cruz, with the shore rocky and abrupt. 
Korth of the Salinas river commence rich meadow and table lands, affording to the settler 

t<pots unsurpassed for vroductiveness, even in the prolifo.: State of California. 

An extensive valley, called the Salinas plains, extends inland from the eastern part of 

:Monterey bay, nearly to the Mission of San Miguel, situated on a plateau of the San Bruno 

mountains. This valley is said to be nearly 90 miles in length, and in breadth varying from 
hrn to ten. It contains some 200, 000 ocres of good agricultural lands, and the remainder 

affords excellent pasturage for horned Rtock, horses, and sheep. 

Tho line of equal magnetic variation of 15° east cuts the coast line of Monterey bay in latitude 

:rn° 451 N., abo11t half way between the great bend and mouth of the Salinas river, and crosses 
the meridian of 123° 0' W., in latitude 36° 36' N. This line move,; annually southward about 

a mile and a half. 

SANTA CRUZ HARBOR. 

This harbor or anchorage is at the northwest part of the bay of Monterey, and is of very 
limited extent. It is protected from all the winds from the northward, but exposed to the 
full sweep of southerly gales, and many coasters have been driven ashore during the winter 
season. It is about three quarters of a mile in depth northward, by l~ mile cast and west. 

Vessels coming from the northward, after leaving Point Ano N uevo, follow the coast line on 
a general course E.SE. for about 18 miles. The shore for this distance is abrupt, jagged, and 

moderately elev~ted, with a range of high hills, or mountains, whose summits are almost con
timmlly enveloped in fog. Skirting the shore at a distance of half a mile a depth of 6 to IO 

fathoms can be carried, and upon making Point Santa Cruz, the top of which is moderately 
level for some distance back, 4 fathoms are obtained within a quarter of a mile of it; round up 
and run aiong in 5 fathoms until abreast of the beach, where good anchora.ge will be found half 
u mile from shore. 

Vessels from the south in summer keep well into Monterey bay, to escape the full force of 
the northwesters and the heavy head sea. 

During the winter months anchor well out, so as to be able to clear the shore westward of 
Point Santa Cruz in case a southeaster springs up. 

Landing on the beach is generally disagreeable, as it extends out some distance, but boats 
usually land at the Embarcadero, at the foot of the bluff in the NW. part of the harbor. 

!he beach is over half a mile in length, and between its eastern extremity and the bluff 
~mnt empties the San Lorenzo river, a small stream running past the town and mission, which 
18 situated a mile inland. 

A. hydrographic sketch of the harbor was published in the Coast Survey report for 1854. 
The country about Se.nta Cruz is exceedingly productive, and now thickly settled. A 

steamer runs regularly in the trade between this place and San Francisco, and numerous 
coasters find abundant freight from here and the Pajaro country to San Francisco. 

~egula.r stage communication is maintained with San Francisco and Monterey. 
E he secondary astronomical station of the Coast Survey was at the top of the bluff at the 

mharcadero Its h" 1 . . . · geograp ica position is-
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0 /I 

Latitude···· · · · · · · · · · · · · • · • · · · · 36 57 Z6.9 north. 
Longitude · · · · · · · · · · · · · · · · · • . · · 122 00 10 west. 

h. m. a. 

Or, in time · · · · · · · · · · ·. · · · ... · · 8 08 00. 7 
An examination for the location of a harbor light has been made, and tbe site recommended 

to the Light-house Board by the Superintendent of the Coast Survey. 
Tide$.-The correeted establishment or mean interval between the time of th~moon's transit 

and the time of high water is Xh. XVIIIm. The mean rise and fall of tides is 4.1 feet; of spring 

tides, 5.5 feet; and of neap tides, 2. 9 feet. The mean duration of the flood is 6h. 4 7 ni.; of the 
ebb, 5h. 45m.; and of the stand, Oh. 20m. The average difference between the corrected estab· 
lishment of the a. m. and p. m. tides of the same day is lli. 44m. for high water, and lh. 2m. for 
low water. The differences, when the moon's declination is greatest, are 2h. 40m. and lh. 28m., 

respectively. The average difference in height of these two tides is 1.4 feet for the high 
waters, and 2.4 feet for the low waters. When the moon's declination is greatest these differ_ 

ences are 2.2 feet and 3. 7 feet, respectively. The average difference of the highest high and 
lowest low waters of the same day is 6. 0 feet, and when the moon's declination is greatest, 7. ll 

feet. The highest high tide in the twenty-four hours occurs about 9h. 32m. after the moon's 

upper transit, (southing,) when the moon's declination is north, and about 2h. 54m. before, when 

south. The lowest of the low waters occurs about 7h. after the highest high tide. 
It was off Point Santa Cruz that Cabrillo is supposed to have anchored on the 17th of November, 

1542, upon his return from the northward. 
From Point Santa Cruz to Point Ano Nuevo the distance is 18 miles, and the general direc· 

tion W. by N. i N., at first curving to the southwestward of that course, and then to the north· 
ward until within 3 milBs of the rock of Point .Afio Nuevo, when the shore curves well to westward, 

(for the last mile to the southwest,) forming an anchorage protected somewhat against the 

heavy swell from the northwest, and having a depth of five fathoms within less than half a mile 
of the shore, and from I 0 to 15 fat.homs at the distance of a mile. 

At a quarter of a mile from the point lies a black jagged islet, consisting of a sloping ledge 

of rocks covered with a stratum of yellow clay about fom feet thick, and this again covered with 
a mound of sand about 3() feet high. Upon this t'he erection of a light-hOUIJe has been recom
mended. 'fhe point itself is composed of rolling hills of shifting sand, varying from 20 to lllO 

feet in height, while behind them rises the Santa Cruz range of mountains. The coast trail, 
which followed the beach from the south.ward, here strikes up the hills behind the sand dunes. 

A sketch of the point is given in the Coal'lt Survey report for 1854. 
Between Ano Nuevo and the valley of the Pescador, (a small stream running through a valley 

of inconsiderable extent,) the general formation of the seaboard is that of a table-land of three 
terraces, the lowest gl'!ldually sloping from the base of the second to the coast, which is exceed· 

ingly rocky and forbidding. The underlying stratum is sandstone. The countn• betwee~ ~be 
valley of the Pescador and that of the San Gregoria (another small stream) undergoes a striking 

change, both in the character of its topography and its geology. Instead of the table-land we 
meet with a spur of the coast hills, running into the sea, and he.'ring an elevation of 306 feet. 
The shore-line and the ~ountry generally present a. very broken and rugged appearance, 

occasioned by the deep gulches that cut through to the ocean. . 
From Point Aiio Nuevo to the Bell Boat, outside of the bar off the entrance to San Francisco 
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bay, the dista.nce is 40 miles, and the course NW. by N. Ten miles from the point this line 
passes tangent to Point MiramO'Ydes, the shore being compact and tolerably straight until it 
reaches Miramontes, where a contracted anchorage exists, called Half Moon bay, whence small 
coasters ca.rry the agricultural produce of the country to Sa.n Francisco. 

Continuing on this course (NW. by N.) 3-0 miles from Point Aiio Nuevo, the prominent 
headland called Point San Pedro is passed at a distance of two miles. This point is a black, 
abrupt, rocky promontory, over 500 feet high, having large, high, jagged rockli a.t the northern 
part, and is an excellent mark for making the entrance to San Francisco bay. .A.t the last 

position off San Pedro the bell boat on the bar is distant about 12 miles. From the bell boat, 
Fort Point (two miles inside the south hea.d formed by Point Lobos) is on with .A.katraz i.~land, 
inside of the harbor. Fort Point and Alcatraz island have Harbor .Lighia upon them, and are 
the fair way line for crossing the bar. The rock off San Pedro is nearly a hundred feet 
high. Its south face is white and shows the line of stratification plainly. From the west the 
ilip of the strata. shows about 60 degrees to the northward. It is connected with the main by 
some low rocks. Half a mile to the northeast of the point is the valley of San Pedro. 

The range of mountains forming the northeafltern shore of Monterey bay and ex.tending to 
Santa Cruz and Point Ano Nuevo is called Santc.t Cruz. Thence northward to the Golden Gate, 
and forming the peninsula of San Francisco by bounding the bay on the west, the mountains 
are known as the San Francisco or San Bruno raoge. 

The extent of shore-line from Point Conception to Point Boneta is about 286 miles. 

BAY OF SAN FR.A.NCISCO AND APPROACHES. 

This bay affords the finest and most commodious harbor on the Pacific coast of the United 
States. From its discovery it has commanded the admiration of navigators, and since the 
wonderful rise of California has well sustained its reputation. Its geographical position, its 
size and depth of water, its noble entrance and bold shores, the Sacramento and tributaries, 
draining the rich agricultural valleys and auriferous slopes of the Sierr~ Nevada, the magie 
city upon its shores, and the salubrity of its climate, have conspired to make it emphatically 
the port of the Pacific. 

The Gokkn Gate is the entrance to the bay, and presents the character of a great cleft or 
fissure in the sea coast range of mountains, thereby connecting the Bay of San Francisco with 
the Pacific Ocean. On approaching, it is difficult to imagine that a deep channel lies ahead, 
so clear is the atmosphere and so well defined the Contra Costa mountains behind the bay. 
~o:h shores are bold, broken into points, and rocky; k,t the northern is much the bolder, 
nsing almost perpendicularly from the water, attaining an elevation of about 1, 000 feet, but a 
short distance back, and in 7 miles rising to 2, 600 feet. On the south side, between the points, 
are stretches oflow beach; the hills are undulating and of moderate elevation, increasing very 
g~adually in altitude to the southward, and reaching a height of 1, 200 feet in about six or eight 
miles. The chart of San Francisco entrance, which accompanies the Annual Coast Survey 

~port for 1856, shows the bold and characteristic topography of the vicinity of the Golden 
ate. 

Poi'!lt Boneta.-The north head of the entrance is formed by this point; a narrow, precipitous, 
r'Ocky ca . . . h . 
SE P~, n~a.rl,y 800 feet high, and stretchmg from the Light House about alf a mile to the 
oft'. Be~d it the lllountains rise rapidly to an elevation of 1, 500 feet. There are no dangers 

the point, the line of 3 fathoms rarely extending 800 yards from any portion of it. When 
42 • 
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the clipper ship San Francisco was lost on this bead, we a.re told that she first struck the liujf' 

on the inside of the point, was ~arried by the currents around the point, a.nd then ca.st ashore 
on the outside. The reef, or line of sunken rocks, stretching out three-quarters of a mile upon 
some maps, has no existence, and only serves to mislead those unacquainted with the locality. 
From 5 to 6 fathoms can be found on every side of. it within a fifth of a mile. 

One mile and seven-eights NW. of the point the steamship Tennessee went ashore whilst 
endeavoring to £nd the entrance in a thick fog, (calm weather,) and was lost. The Gortez had 
got in just before her, and as the fog was shutting down over the entrance. 

Light-hou.se at Pmnt Boneta.-The building is situated nearly half a mile from the extremity 
of the point, and consists of a brick tower painted white, and surmounted by a lantern painted 

black. From seaward it is seen projected against the dark:, high hills behind it, and in clear 

weather is a very plain object. The illuminating apparatus is of the second order of the system 

of Fresnel, was first exhibited April 30, 1855, and shows a.fixed light of the natural, color from 
sunset to sunrise. It illuminates five sixths of the horizon, and is elevated about 306 feet above 

the level of the sea. During ordinary conditions of the atmosphere it can be seen from an 

elevation of-
Hl feet at a distance of 23.6 miles. 
20 feet at a distance of 25.1 miles. 
30 feet at a distance of 26. 3 miles. 

50 feet at a distance of 28. l miles. 

Its geographical position, as determined by the triangulation of the Coast Survey is-
0 If 

Latitude ..... ·. · · •. · · · · · · • ·• 37 49 10.0 north. 
Longitude • • • • · . • · • · • •. · • · . · . 122 30 50.3 west. 

h. m. •· 

Or, in time.·.· . · · · · • · · · · · · · · 8 10 03.4. 
Magnetic variation 15° 27' east in 1852. 
From the light at Point Boneta to that on Fort Point the distance is 2j miles, and bearing 

E. ! N. 
Fog-bell at Poi'lli Boneta.-The bell, with the machinery, is in a frame building, open in 

front, and placed on the bluff just in advance of the light-house tower, at an elevation of 270 
feet above the level of the sea. The bell weighs 1, 500 pounds, and during foggy and 
thick weather is struck six blows, at intervals of si~teen. seconds each, followed by a pause of 
forty-four seconds. 

The fog-gun at Point Boneta has been discontinued since the placing of the belJ,-lx;at out:side 
the bar, March 18, 1858. It may not, however, be amiss to st.ate here the design of the fog· 
gun. A twenty-four pounder was placed near the light-house, and during fogs or thick weather, 
either day or night, was fired at the hours and half hours of Sa.n Francisco mean time. It 
<'nabled vessels, before reaching the bar, to get the bearing of P(lint Boneta., and, by the 

. • d. tafiCC 
loudness of the report, or better, by the soundings, to form an estimate of their 18 

from it. 
We advocated this plan strongly 800n after.our arrival upon the coast, and it met with .the 

hearty supp-0rt and commendation of officers of the na.vy and commanders. of the steamships, 

clippers, and coasters. Continuing to nrge its adoption until the spring of 1855, we had the 
satisfaction of seeing it tried in August of that year. .We have since learned, by British n~ws· 
papers, that the Board of Trade and Liverpool Corporation have placed a. gun of large calibre 
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on Holyhead, to be fired during foggy weather, for the benefit of mail steamers passing up the 

Irish channel. 
Point Lobos.-The south head of the entrance to San Francisco bay is formed by this point, 

upon which Congress authorized the erection of a light-house, where a light has been regularly 
shown and a fog-bell kept in operation by private enterprize. Upon the round-topped hill 
behind the point is erected a large frame building for a telegraph station, whence the electric 
wires run to the city of San Francisco. Southward of the head the sand dunes are conspicuous 
and easily recognized features in approaching the entrance. The strong northwest summer 
winds, drawing in over the land, raise the white sand from the three miles of broad beach, and 
carrying it inland over the hill tops, bury grass, bushes, and scrub oak. The quantity of sand 
driven in from this beach is enormous, and its accumulation has greatly modified the topography 
of the peninsula. 

The geographical position of the site selected for the light-house, as determined by the 
triangulation of the Coast Survey, is-

0 If 

Latitude · · · · · · · . • . . . . . . . . . . . . . 37 46 56. 9 north. 
Longitude · · ·. ·. · . · . · ... · . . . . . 122 29 39.5 west. 

h. m. •· 

Or, in time · ·. ·. ·. ·. · · ·. • . • . . . 8 9 58.6 
This position is 32 foet north and 1,317 feet west of the outer telegraph station. 
Off the western face of Point Lobos lie a number of black jagged rocks about 50 feet high, 

but all within the 5-fathom line, and close in shore. They are called the Seal, rockJJ, and one 
of them shows a large arch from particular directions. The outer one bears from Point Boneta 
SE. by 8. ! S., and is distant 2i- miles. From it the general trend of the shore runs in a line 
to Fort Point for nearly a mile, to a short jutting high point, off which lie the Mile rock<J. 
From this point the shore runs well to the eastward for a mile, gradually trending to the north 
for a mi1e and a h!!lf to Fort Point. In the deepest part of this bend the shore is low, with 
small hillocks rising from the general surface and slope of the hills, and fronted by a long sand 
beach. 

Mile Rocks.-These two rocks lie off Point Lobos, a short distance within the limit of the 
entrance of the Golden Gate. They are small, near each other, and have a height of 15 feet 
above water, with a good depth of water all around and close to them; but the current swirls 
and eddies about them in such a manner •s to render a near approach anything but agreeable 
or safe with a light wind. The inner and smaller rock is one-third of a mile from the small 

?utting point inside of Point Lobos, and very nearly 2 miles from Fort Point. Vessels running 
IIl on the line Fort Point and Alcatraz island pass less than half a mile from the outer and 
larger rock. The rocks bear almost SE. from Boneta light. They were ca.lied "One Mile 
rocks" by Beechy in November, 1826. 

Fort Point.-This was formerly a bold, narrow, jutting promontory of bard serpentine rock, 
107 feet above high water, and surmounted by a. small Mexican fortification, called Fort Blanco. 
The view from the point was one of the finest in the harbor; hut the whole headland has been 
cut_ down to within a few feet of high water, and increased in area to form a large fortification, 
whi~h will be mounted with guns of the largest range and calibre. Upon the hill side rising 
~ehind it a.re houses for the accommodation of the commandant, officers, soldiers, and workmen. 

astwa.rd of the point is a long substantial wharf, constructed for receiving stores, ordnan.002 &c. 
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Several large vessels have been lost on Fort Point by venturing too close during light airs 
and strong irregular currents. 

The light-!wuse at Fort Point is a wooden building, painted white, and situated outside of 
the fortifications. The illuminating apparatus is of the fifth order of Fresnel, and shows a 

fixed li.gkt ef the natural, cdor from sunset to sunrise. It is 52 feet above the level of the sea, 

and, during ordinary states of the atmosphere, can be seen from an elevation of 15 feet at a 

distance of 12~ miles. The angle of visibility seaward is bounded by the extremity of Point 
Boneta, bearing W. i S., and Point Lobos, bearing SW. by S. ! S. ' 

The geographical position,· as determined by the triangulation of the Coast Survey, is-

0 " 

La.titude...... . . . . . . . .. . . . . . . . 37 48 37.4 north. 
Longitude ............ · · · · · · . . 122 27 37. 8 west. 

A. m. •· 

Or, in time · · • • • · · · · . · · ·. · · · · · 8 9 50.5 
The light-house first built upon the high point was taken down when the fortification opera· 

tions commenced. The light in the present one was first exhibited March 21, 1855. 
The South Farallone light is visible from a vessel's decks when abreast of Fort Point. 
Fog-bell at Fort Point.-The color of the structure is white, and may be seen at a distance 

of 12 nautical miles. Its height is 36 feet, and the elevation of the light (5th order) D2 feet 

above the sea level. The bell is struck by machinery, and the fog-horn sounds every five 
minutes. 

BELL·BO.A.T OUTSIDE OF BAN FRANCISCO BAR • 

.A bell-boat is placed just outside of the bar, in 15 fathoms at mean low water, on the range 
of the Fort Point and Alcatraz island light-houses. It is 30 feet long, painted red, and furnished 

with a day-mark of 3j feet by 4, elevated 8 feet above the water. The bell weighs 500 pounds, 
is elevated 15 feet above the water, is rung by the action of the sea, and under ordinary circum
stances of wind and sea should be heard from one to three miles. Mariners are cautioned not 
to run into or damage this aid to navigation. The fog·gun signal at Point Boneta was discon· 

tinned with the placing of this bell-boat, March 18, 1858, as already stated; and the bar buoy 

on the same range was also removed. 
The approximate geographical position of the bell-boat is-

0 

Latitude . . . . . . . . . . • . . • . . . . . . . • • . . 37 45! north. 
Longitude . . . . . . . . . . . . . • • • . • . . . . . 122 38! west. 

The bearings and distances of prominent objects from it are as follows: 
South Farallone Island light-house, SW. by W. i W., 161 miles. 
Punta de Los Reyeil, (light-house site,) NW. by W. I W., 221 miles. 
Duxbury Point, NW. by N. l N., 8l miles. 
Point Boneta. light-house, NE. l N., 71 miles. 

Fort Point light-house, NE. i E., 91 miles. 
Point Lobos telegraph station, NE. by E. ! E .• 71 miles. 
Point Sa.n Pedro, SE. l E., lll miles. . . . . be 
The course to enter the bay from it is NE. f E., a.nd it wil\ be seen that it Jiea ailinost m t 

line from tbe S. l'a.rallone light to the proposed Point Lobos Iigh1. 



 

Soo Fra~ bar.-The bar of!:' the entrance to 1be bay of San Francisco bas a depth of 5 
fathoms at the lowest tides. Its general form is that of a horBe-shoe, commencing~ 4: miles 
southward, stretching out gradually fo 6 miles abreast of Point Lobos; and when nearly up to 
the parallel of Point Boneta running inshore towards that point and forming the ''four-fathom 
bank,'' from a distance of 4 miles down to 1. The average breadth of the bar within the 
limits of the 6-fathom curve is about one mile. It falls off outside to 10 fathoms in half a mile. 
and deepens gradually inside. NQt lest than 5 fathoms exist over the bar when Point Boneta 
light bears between NE. by E. i E. and N. by W. ! W. 

No vessel should anchor upon the bar if she can possibly avoid it; frequently a heavy swell 
sets in without wind, and if the current is running strong ebb, it allows little chance of escaping 
from an uncomfortable berth. 

It has been given as a rule for steamers approaching in thick weather to run for the bar as 
nearly as they can estimate, keeping the lead going until they strike 5 fathoms, and run on 
until the depth is increased, when the armed lead should bring up gray sand with red specks, 
and they may conclude themselves within the bar. 

A line of large buoys, properly marked, outside the bar in 10 fathoms is the next best expe
dient after a large fog-gun. From them the position of the bell-boat could be known; and 
numbered buoys from it across the bar would enable steamers in thick weather to feel their 
way in and be independent of gueMsing about the velocity and direction of the current. 

The fog sometimes stands like a wall outside of a line from Fort Point across the entrance, 
while the bay inside is beautifully clear. After the greatest heat of the day is passed this 
fog creeps in and envelopes land and water. 

The shores ef the GOlden Gate.-On the north side of the Golden Gate the shores are very 
precipitous, with an occasional short stretch of sand beach at the base of the bluffs, affording a 
boat landing. Point Diablo is the first point inside Boneta, and bears NE. by E. i E. distant 
11 mile from it; between these the shore is indented about three-quarters of a mile, affording 
a boat landing for the light-house people. In the vicinity of Diablo the faces of the cliffs show 
of a reddish purple color. The rock is very hard and flinty, ''traversed by seams of quartz, 

and has a banded or belted structm:e, so that it resembles varieties of jasper. * * * * * 
It exhibits its stra.ti:fied character most distinctly. It is also found at the cinnabar mine of 
New Almaden." . 

The red specks found on the bar are doubtless derived from the disintegration of these 
reddish cliffs. 

From Diablo the shore is jagged and irregular to Lime Point Bluff, distant one mile, and 
bearing NE. l E. Oif thia point are several high rocks, but they are so close to the bluff as to 

~e distinguishable only from certain directions. From Lime .Point Bluff to Fort Point the distance 
is barely a mile, and the bearing S. by E. f E. This is the narrowest part of the Golden Gate. 
From thence the bay begins to open well to the northeast. 

On the soutb. side, eastward from Fort Point, the shore is low, flat and marshy to Poi11/. San 
J06e, distant 2i miles, and bearing E. by N. This p<:1int is moderately high, with a.few houses 

cluateri~ upon it. Off this reach l'ft.B the ''outer anchorage 1 ' of former navigators, a.nd the 
Presidio Qf San Fra.neisco is seen 3 short distance behind it. 
J "It is a. elirious and in~stmg fact that the sand beach. between Fort Point and Point San 

0
a;ef h&s heen thrown up by the surf upon an ex.tenaive alluvial deposit, whieh has th.e chancter 

a pea.t bog Ol' swamp. When the tide is very low the edge of this peat formation may 
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be seen. Large masses of the peat are also brokeu out during storms, and thrown up on the sand 

of the beach. This sand and all the loose round boulders, from three to eight inches or more in 

diameter, rest upon a foundation of the peat; and the continuation of the peat is found in the 
swamp or flat meadow land which lies inside the belt of sand, and between it and the base of 

the sandstone hills. It is very difficult to account for the formation of this swamp under con

ditions like those at present existing." 
''A strong current is constantly setting back and forth through the channel. and the action 

of the surf constantly undermines and encroaches upon the beach, so that the present action is 

destructive, and the swamp could not possibly have been formed while the Golden Gate was 

open as we now find it." These remarks are taken from a geological report of the coast uf 

California, by W. P. Blake, Esq.-(See Coast Survey Report for 1855, page 38g.) 
From Point San .Jose to Nmh Point, at the base of Telegraph Hill, the distance is one mile, 

and the bearing E. :f N. All this space forms part of the city of San Francisco, and is covered 

with houses. The shore-line is denominated the North Beach, and from about the middle of 
the lowest part projects a long wharf over the flats to 3 fathoms water. 

Tekgraph Hill rises to a height of 289 feet, and is covered with houses to its summit 

wherever building room can be obtained. The present plan of the city grades contemplates 
the entire removal of this hill. 

The geographical position of the triangulation station of the Coast Survey, upon its summit, is: 
0 II 

Latitude .......... • . · · · · ... · .. 37 48 06.4 north. 
Longitude .......... ·. · ... · ... 122 23 19.4 west. 

Or, in time 

.A.LC.A.TJUZ ISLAND. 

h 

8 
m. •· 
9 33.3 

This is the first island that is opened in entering the Golden Gate, and upon it is erected a 
light-house. The island is nearly 600 yards long, in a W.NW. direction, by ahont 260 in 
width, and rises to an elevation of 135 feet above high water. The summit is Hat, falling 
away gently on all sides for some distance, and then at the sides dropping perpendicularly. 
Upon the top exists a thin layer of earth, but the island is composed of a fine grained and 

'' very compact sandstone of a dark bluish green color. It is regularly stratified in beds of 
varying thickness, and often separated by thin layers of argillaceous shale. It appears to 
contain a large amount of protoxide of iron, which changes to the hydrous sesquioxide on 
exposure. 77 Deep water marks exist all round the island, and, with the exception of one or 
two places, the sides are so steep that a landing is effected with difficulty. Extensive fortifies· 
tions are now in course of construction upon it. At the SE. side a small pier has been built to 
receive stores, ordnance, and materials. Off the NW. part foul bottom· makes ont abont l!OO 
or 400 yards . 

.Akatraz Iiw:nd Li{/ht-houae is built on the summit of the island, and bears NW. from Tele· 
graph Hill, distant li mile; from Fort Point NE. 1 E. distance 23 miles. . 

l ·nu:rn1· 
The light is a fixed harbor li.ght of the natural color and of the third order of Fresne ' 1 

1 
nating the entire horizon, and exhibited from S'tlnset to sttnrise. It is 100 feet ttb<lve the Ieve 

• h at a 
of the sea, and should be seen from the sea, under ordinary states of the a.tmosp ere, 
distance of H miles, or outside the bell:·boa.t oft' the her. 
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Its geographical position is: 
0 II 

Latitude · · · · · · · · · ..... · · · · · · · 37 49 33. () north. 
Longitude· · · · · · · · . · ... · · · · · . · 122 24 18. 8 west. 

h. m. •· 

Or, in time···.·· ...... · · · · · · · 8 9 37.3 

No hidden dangers have been discovered in the entrance outside of the line from Fort Point 
to Lime Point Bluff, bot there are several inside. 

Presidio Blwal,, having 3! fathoms upon it, lies 1~ mile inside of Fort Point, and bears NE. 
by E. ! E. from it, or three-quarters of a point eastward of the line between the lights on Fort 
Point and .Alcatraz island. The shoal ie about 700 yards long within the 4-fathom curve, and 
over half a mile long within the 5-fathoro curve. It is very narrow, shows sandy bottom, and 
has deep water all round it. Its general direction is on the above mentioned bearing. 

From the shoalest part the Presidio flag-staff bears S. ! E., and we have ventured to distin
guish the shoal by that name. 

Anita Rock shows above water at low tides and is situated 1 ~ mile inside of Fort Point and 
bears E. by N. from it. It is only 300 yards from the low beach and has deep water close 
around it. 

"A. spar buoy, painted red, with even numbers, has been placed in 3 fathoms water, about 
half a cable's length due west from the shoalest part of Anita rock. Vessels should not 
approach this buoy within a cable's length, as a strong current sets across the rock.'' It was 
named after the United States Quartermaster's barque Anita, that struck upon it. 

Bird Rock shows above water at low tides, with deep water close to it on every side. It 
bears W. l S. from the light-house on Alcatraz island, and is distant seven-eighths of a mile. 

Shag Rock is a low white topped rock, about half a mile nearly N.NE. from Bird rock. From 
Alcatraz light it bears W. by N., distant 1 mile. For about 300 yards towards Alcatraz 
island the bottom is foul and irregular, but outside that limit IO fathoms are found. The rock 
shows about 4 feet above the higheist tides, being then not more than 8 or 10 feet in extent. 

Bl-Ossom, Rock is a ledge having 5 feet water upon it at the lowest tides, and within the 
3-fathom curve, is about 300 by 200 yards in extent, with deep water outside these limits. 

A spar buoy, painted with red and black horizontal stripes, has been placed in 4 fathoms water, 
about half a cable's length due south from the shoalest part of the ledge. Vessels should not 
approach this buoy from any direction nearer than a cable's length. 

This ledge bears E. by S. from Alcatraz light, and lk mile distant, being almost on the line 
joining the south points of .Alcatraz and Y erba. Buena islands. From the summit of Telegraph 
Hill it bears N. 6° W., dista.nt·l mile. 

It was disco-vered and named by Beechy, after his ship, in November 1826. 
Yerba Buena Itiland is the large high island opened to the east and south of Alcatraz after 

enteri:mg the Golden Gate. The western point of this island is 1! mile from Telegraph Hill, 
and t~e bearing NE. by E. Its peak is 343 feet high; the sides steep and irregular, and rising 
to a ridge · S F · "d h · rumung. nearly ea.st and west. On the western or an ranc1sco s1 e t e water is 
Yery deep close in shore, but from the NW. point a 3-fathom bank extends l} mile NW. by N., 
s~reading to the eastward for half a mile, and thence running to the NE. point. The wreck 
0 

.the ship Crown Princess lies in 6 fathoms on the western edge of this band, and a day-mark 
painted red, has been attached to her, consisting of a plank 7 inches by 3, 30 feet long, showin~ 
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15 feet above high water, with a board 5 feet long nailed acrou just below the top. The 
following bearing!! and distances give its position: 

Alcatraz island light-house, W. by 8., 2l miles. 
Telegraph Hi1I, SW. by S., IJ mile. 
West end of Yerba Buena island, SE. by S. j- S., ! mile. 
East end of Y erba Buena island, E. by S. !- S., 1 mile . 

.4ngel Iiland.-When p88t1ing through the narrowe5t part of the Golden Gate this l~rge island 
bears about N .NE., and is seen as an island for a very short time when in the narrowest part 
of the Goklen Gate. It baa an irregular and bold sh.ore-line of a.bout 5 miles, and an area of 
one square mile. It rises to a height of 771 feet, is covered with gr38B &nd bushes, and cut 

in every direction by deep gulleys. As seen from the southeastward it appears part of tb.e 
northern peninsula, but is divided from that in its NW. face by Raccoon straits, three quarters 
of a mile in width, having a depth of water ranging from 10 to 30 fathoms, &Dd a very strong 
current. .A. narrow high jutting point makes out from the SE. portion of the island, bearing 
N. £- W. from Alcatraz island light, and distant 1£ mile. From thia head the general trend of 
the southern face for over a mile is W. by S. toward Saucelito Point. 

Punta de los Oavallos is half a mile N.NW. from Lime Point bluff. The shore-line between 
them fa.Us slightly back, and a very small valley makes down from the high hills behind. 

P<Yi:n.t Saiu:elito.-From Point Cavallos the general trend of the shore is NW. by N. for 1! 
mile to Point Saucelito with nearly a straight shore-line. One mile from Point Cavallos is the 

.anchorage of Saucelito, where men-of-war and whalers formerly anchored. It lies abreast of a 

few houses forming the town of Saucelito, whence much of the wa.ter used i.n San Francisco is 
taken in steam water·boats. North of this anchorage is a large bay, with but a few feet water. 
From Saucelito Point to the western point of Angel .island the distance is Ii mile, and the 

bearing NE. by E. i E. 
To Peninsula Point, forming the southwestern part of Raccoon strait, the di.ate.nee ii; one 

mile, and bearing NE. i E. 
The following list of geographical positions in San Fran<iiliiCo bay is ta.ken from the published 

reports of the United States Coast Survey: 
" Outer telsgraph atation," on the summit of the hill behind Point Lobos. 

0 If 

Latitude · · • · · • ·.... · · · · ... · .. 37 46 56.6 north. 
Longitude · · · . · • · . · . · · .. · . . . . . . 122 29 23. 8 west. 

k. .... a. 

Or, in time .. · •. • ... · · · · · · ·. · . . 8 09 57.5. 
"~" near the Presidio of San Francisco. Primary astronomical sta.tion • 

0 

Latitude · • · · • • ... ·. · • ·. • . . . . . . 37 
Longitude · · · • · · • • · · • · · · · · • . . . . 122 

. f1 

47 S6.l north. 
26 15 .west. 

A. m. .. 
Or, in time . · · · ... • • •. • · · · · · · . . 8 09 45AO. 

Magnetic variation, 15° 27' east in Februa.l'Yt 185.2; yearly increase, l'.4. 
Tekgraph Hill, near the San Franciseo observa.tory. l>rhna.ry ~tro110mical ~~tion. 

0 II 

Latitude · · · · · ·...• . . . . . . . . . • . . g7 47 ·· 59.2 norib. · 
Longitude • • • • • • • • ·• · • ......... 12! 23 14t ·. ·~ 

i. .. .. 
Or, in time· · · · · · · · · .. · . . . . . . . . 8 09 32.5. 



 

THE UNITED STATES COAST SURVEY. 

The highest part of the bill is 301 feet above high water. 
Rincon, summit of the slight hill NE. of South Park. Secondary aRtronomical station. 

0 I II 

Latitude···· · · · · · · · · · · · · · · · · ·. 37 47 07.0 north. 
Longitude · · · · · · · · · · · · ·. · · · · · · . 122 22 32 west. 

h. m. •· 

Or, in time · · · · · · · · · · · · · · · · · · · · 8 09 30.1. 
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Tides.-A.s a general rule there is one large and one small tide during each day, the heights 
of two successive high waters occurring one, a. m., and the other, p. m. of the same twenty
four hours, and the intervals from the next preceding transit of the moon are very different. 
These inequalities depend upon the moon's declination. They disappear near the time of the 
moon's declination being nothing, and are greatest about the time of its being greatest. The 
inequalities for low water are not the same as for high, though they disappear and have the 
greatest value at nearly the same times. 

When the moon's decli.nation is north, the highest of the two high tides of the t\\'enty-four 
hours occurs at San Francisco about eleven and a half hours after the moon's transit; and when 
the declination is south, the lowest of the two high tides occurs at about that interval. The 
lowest of the two low waters of the day is the one which follows next the highest high water. 

Tables I and II give the number to be added to the time of moon's transit to find the time 
of high water. It is one of double entry, the time of transit being placed in the first column, 
and the number of days from the day at which the moon had the greatest declination being 
arranged at the top of the table. Entering the first column with the time of transit, and 
following the line horizontally until we come under the column containing the daJS from the 
greatest declination, we find the number to be added to the time of transit to give the time of 
high water. If the moon's declination is south, Table I is to he used; if north, Table II. 

TA.BLE I. 

80DTB DECLIMATlOKo-DA.YR FROM l!l[OON't:J CB.KA.TEST DECLJN.aTIO~. I 
Time orj------------------..,-----------------------

1
/Time of 

JnOQll~&: Befo.1'8-- Aftt':r- moon'a: 
lTansit/---.--~-------------l------·-c~--- ! transit. 

~ -;-1_11 4 --3 !_2 1_1 _o 1-1 1-SI ~1--3----.-_-4 --,---:~5 1=6 l-
o O 1!

0 ~~ I 1:· m; i:· ;; 1:· ';~ 1 l;· ?~ l~· ~ l~· ; ,, 1!· 76 I l~· 7~ I 1:· m~ l~· ;i i I:· ; \' I~· ;; 1' ~· "'~ 
O 3ll U 43 12 I 12 19 12 37 12 51 13 6 13 l4 13 10 13 4112 56 JJl 45 ! 12 3'.I 12 15 0 30 
I 0 u l17 11 5:> 12 13 12 31 12 45 13 0 13 8 13 4 12 58 12 50 12 39 12 26 12 9 I 1 0 
I 3ll 11 3l 11 41> 12 7 12 ~ 12 3!1 12 .'i4 13 2 12 58 12 52 12 44 12 33 12 SI(). ,. 12 3 I 30 
' 0 ll 2S 11 43 12 1 12 19 12 33 12 1s 12 56 12 52 , a 46 12 as 12 21 rn 14 

1 
u 57 2 11 

~ 31) I 11 21) 11 3S ll 56 151 14 12 ll8 12 43 12 5l 12 47 I 12 41 12 33 12 22 12 9 I 11 52 2 30 
3 0 [ n 17 11 35 II 53 12 11 12 25 ui 40 12 4B 12 44 I 12 Sil 12 30 12 19 12 B I u 49 :i o ! ~ 11 17 11 35 ll 53 12 11 12 ii:; 12 40 12 48 11! 44 . 12 38 12 30 12 19 12 6 i ll 49 3 30 

11 22 11 40 ll 58 1!I 16 12 30 12 45 12 53 12 49 I 12 43 12 35 12 24 12 II I u 54 4 0 
4 

3J 1! 3'.l ll 48 U! 6 12 24 12 3B HI S;! 13 I 13 ~7 i 12 51 12 43 12 3'i 12 19 ! 12 2 4 30 5 0 11 39 ll 57 12 Ill 12 ll3 12 47 13 II 13 10 13 6 I 13 0 12 52 12 41 12 118 12 11 5 0 5 
a.i 11 47 12 :; 11 ll3 lll 41 u1 55 1a lo 13 1a 13 H j 13 s 1a o 12 49 i2 :l6 12 19 5 :io 

6 
U 11 5S 12 13 12 31 12 49 13 3 13 lS 13 26 13 l!;J i 13 lt\ 13 6 12 57 12 44 12 27 6 0 

! ~ : ~ ~: : : ~= ~: ~ :: I~ ~: : ~: : ~! ~ ~~ ~ ~~ ~ ~: : ~: :: ~ : ~ 3: 
8 G 

12 13 12 31 12 411 13 1 13 !21 13 3S 13 44 13 4IJ 13 34 13 26 13 15 J:l 2 12 45 7 30 

8 a.i Ill 18 11 36 12 l54 u 111 13 25 13 41 13 49 13 45 ta 39 13 31 13 Ill 13 7 I 12 ro s 11 

: ~ ~: : !: : !: : !! !: ~: : ~: !! ~~ : :: !~ !: : ~~ ~ ~~ : ~~ l~ I !: : ! ~ 
10 0 ~ ~~ 12 36 12 54 13 12 13 llll 13 41 13 49 13 45 13 39 13 31 13 20 13 7 12 5() 9 30 
10 ~ ~ 12 32 12 51) 13 8 13 ~ 13 lJ7 13 45 13 41 13 35 )3 !27 13 16 13 3 12 46 10 0 

11 D ~ ~ !: : 12 44 13 2 \ 13 16 13 31 13 ll9 13 3S 13 211 13 21 13 10 HI fJ7 12 40 lll 30 

~ 11 sa lll 11 : : ~= ~ !: ~ !! : ~~ : ~: : ~! : :: 1

: ~~ ~ ~: : ~: : ~~ ~ 
I 

43 C> 
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TABLE II. 

NOR.TH DBCLUl..A..Tl011'.-Dj,_YR F'llOM MOox's GltEJ.T&8T DECLIN.&.TlOM. 

Time of) ITirue of 
moon's i Before- After- \ moon's 

transit. i 6 5 ' 4 3 ' 2 1 0 I l I 2 a 4 :; I 6 i tramit. 

-1-i-1-----'-/----. _' 
h. m. 1 h. m. I A. m. : h. m. 4. m. h. -m. A. m. &. m. A. m. I ''" m. A. m. b m. h. m. · Ji. m. n 
0 Q I J2 2) }2 3 J 11 45 ll 27 11 13 10 .!).8 10 50 JO .54 11 0 11 8 ll )9 11 32 11 49 0• m, 

0 3() I 12 15 11 57 I 11 39 lL 21 11 7 10 li2 10 44 JO 48 10 54 11 2 ll 13 l1 26 ll 43 0 30 
l () : 12 9 11 M I 11 33 lL l!i n l 10 46 10 38 10 42 10 48 10 56 11 7 11 2() 11 :n I 0 

I :l!l : 12 3 11 '4.5 I 11 117 II II IO 55 10 10 10 32 10 36 10 42 to 50 11 l 11 14 11 3L I 30 

2 0 i II f>7 11 39 I 11 21 11 3 10 49 10 34 10 !all LO 30 10 3Ci 10 44 18 00 11 8 ll 25 2 0 
2 :JO i IL 52 11 34, 11 16 !O 58 10 44 JO ~ lO !lt Jo 25 !O 31 10 39 lO 50 JI 3 !I 20 2 m 
3 0 ! 11 49 ll 31 I ll Ia 10 55 10 41 10 211 !() 18 JV 22 lO 28 10 36 10 47 I ll 0 11 17 3 

3 30 / 11 49 ll 31 ; 11 13 10 5S 10 41 10 S!6 10 18 10 22 10 28 JO 36 10 47 i 11 0 11 17 3 30 
4 0 I II :><! 11 36 i 11 18 ll 0 lU 46 10 :n 10 23 lO ll7 10 33 10 41 !O 52 ' 11 S II 2i 4 

4 30 / 12 2 ll 44 11 26 11 6 IO :><! IO ::19 LO 3L 10 35 10 41 JO 49 11 0 11 13 11 30 ·I 30 

5 0 J l!I 11 ll 53 11 :IS 11 17 11 3 10 46 10 40 10 4f 10 50 10 56 11 9 11 22 11 311 s o 
:; 30 I 12 ig 12 l 11 43 II 25 11 11 10 56 IO 48 10 W 10 ~ 11 6 11 17 11 3Q II 47 ; :Ki 

6 0 I 12 27 12 9 11 51 11 33 11 19 ll 4 10 56 ll 0 11 6 11 14 II !l5 11 38 I! 55 Ii 

6 30 12 32 12 14 H 56 11 as 11 24 II 9 11 1 11 5 11 II ll 19 11 lll) 11 43 12 O 6 3ll 

~ ~ I ~ : I ~= =~ ~= : ~~ :~ ~: ~ ~: ~ ~~ 1: !~ ~= ~! !: ~: : ~: : :: ~ !: 1; ; 3: 

: ~ I ~= : ~: : ~= ~~ I ~~ E ~: : :~ : :: : ~~ = ~~ : ~~ : ~: ~ :: : :~ :! : : 
9 30 I' 12 50 12 32 12 14 ll 56 II 42 II 2i lJ 19 11 23 ll 129 II 37 11 48 12 I 12 18 s 0 

10 0 Ill 46 l~ !18 12 JD 11 52 11 as 11 !1.1 ll 15 I! 19 l1 25 11 33 II 44 II 37 12 14 W 

10 30 i 12 tD 12 2l I 12 4 ll 46 11 32 11 l7 lL !I ll 13 ll 19 11 !17 U 38 11 51 12 8 i 10 :ll 

ll Cl : 12 33 12 )5 : Jl 57 Jl 39 Jl !IS J1 10 11 2 Jl 6 I 11 12 11 20 11 31 \1 44 12 l : ll 0 

11 :JO / 12 25 12 1 / 11 49 I 11 31 11 17 11 ~ i 10 M I 10 58 1 11 4 I ll 12 11 23 11 36 ll 58 11 30 

Example.-Required the time of high water at North Beach, San Francisco, on the 7th of 

February, 1853. 
1st. The time of the moon's transit at Greenwich, from the British Nautical Almanac, is 

11h. 41m.; the longitude of San Francisco, 8h. lOm.; requiring a correction of !Gm. to the 

time of transit at San Francisco, which is thus found to be llh. 57m. 
2d. The moon's declination is south, and at the timo of transit about two days aft.er the 

greatest. Entering Table I, we find 12h. (or Oh.) of transit, the nearest number to 11h. 57m. 

which the table gives; and following the line horizontally until we come to two days after the 

-greatest declination we find 13h. lOm. 
To 11h. 57m. time of transit of moon, February 7, San Francisco, 
Add 13 10 from column Oh. transit, and two days after greatest declination. 

The sum 25 7 or lh. 7m., February 8, is the time of high water c-0rresponding to 

the transit which we took of February 'l. If we desire the tide of February 7, we must go 
back to the moon's transit of the 6th. The example was purposely assumed to show this case. 

To llh. Im., time of transit, February 6, 1853, 
Add 13 28 number for 11k. transit, and one day from greatest declination. 

Sum 24 29, time of high water, Oh. 29m., a. m., February 7. 

The height of high water is obtained in a similar manner by the use of Table III and .IV, 
entering these in the same way with the time of transit and days from the greatest declination· 

Table Ill is for south declination, and Table IV for north. 
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TABLE III. 

BOUTR DECLIM'A.TION".-D.&.."'QI P'llOM: MOON'S GREATE.ST DECLINA.TIOM. . :!' 
= c I 0 

C • I 0 

E -~ ~ Before- After- ; :-~ 
~;I I O "' 

_§:01 6 s 4 3 2 I l {) l l 2 I 3 1 4 s 6 1f' 
:_I----- ------ ------ ' I 

I -1-1-,---1--
Hour.

1 

Feet. Feet. Feet. Feet. Feet. Feet. Feet. 
.... h•. I -· I ""· -· hd. ,,.,.. v 4.2 4.0 3.8 3,7 3.7 3.6 3.7 3.9 4,0 4.l I 4.3 4.6 4.8 · 0 

l 
1 

3,6 3,4 3.il 3. l :J.l 3,{) 3.J 3.3 I 3.4 3.5 J 3.7 4.0 4.2 I 1 

2 l :u 3.2 3.0 2,9 !l.9 2.8 2.9 3.1 3.2 3.3 i 3.S 3.8 4 O I 2 

:i I I 2.B 2.7 2.7 I 
I 

3.2 3.0 !l.7 2.6 2.9 3.0 3.1 3.3 2.6 3.8 i 3 

4 I 2.6 I 2.6 2.4 2,3 2,3 2.2 2.3 2.5 2.6 2.7 2.9 3.2 3.4 i 4 

" I 2.o 
\ 

2.3 2.1 2.0 2,0 1.9 2.0 2.2 2.3 2.4 2.6 2.9 3.1 
! 

s 
£ 2.4 2.2 2.0 l.9 1.9 1.8 l.9 2.1 2.2 2.3 2.5 2.8 3.0 6 
7 2.7 I 2.5 2.3 2.2 2.2 2.1 2.2 2.4 2.5 2.6 2.8 3.1 3.3 i 7 

I i 
8 3.1 2.9 2.7 2.6 f.l.6 f.l.5 2.6 ll.8 

I 

2.fl :J.O 3.2 

I 
3.5 3.7 i 8 

9 3.5 I 3.3 3.1 3 0 3.0 2.9 3.0 3.2 3.3 3.4 3.6 3.9 4.1 i g 

10 3.7 3.S 3.3 3.2 3.2 3.1 3.2 3.4 3.5 3.6 3.8 
I 

10 I 
I 

4.1 4.3 I 
11 I 3.9 ! 3.7 3.S 3.4 3.4 3.3 3.4 3.6 3.7 3.8 4.0 4.3 4.5 i 11 

I I I I : 
I I 

TABLE IV. 

:!- i J'feE.TU DECLlNA.TlON,-DJ..YS FR.OM MOON'S GILB.A.TE.BT DECLINATlON. :!' 
§ § s ~ s ~ 
.._ ~ Before- j After- ..._ ·~ 
e f: o ~ 

} ~ _6 _1_5 ___ 4_! __ a ___ 2_l __ 1 _ __ v_ --·-1--f.l- __ 3_1 __ 4_1 __ 5 __ 6_: f' 
Il•u-r I Feet. I Feet. Jo•et. I Fut. F<et. 1' .... t. j Feet. Feet. I Feet. Feet. Feet. I Feet. Feet. I Hour. 

l 4.2 4.4 4.6 4.7 4.7 4.8 4.7 4.5 4.4 4.3 4.1 I 3.8 3.6 I 
0 i 4.8 5.0 5.2 I li,3 5.3 5.4 I 5.3 5.1 5.0 4.9 4. 7 4.4 4.2 I' {l 

2 4.0 4.2 4.4 4.5 4.5 4.6 4.5 4.3 4.2 4.1 3.9 I 3.6 3.4 2 

3 I 3.8 ,,0 4.2 i 4.3 4.3 I 4.4 I 4.3 4.1 4.0 3.9 3.7 I 3.4 3.2 3 

4 ! 3.4 3.6 3.S I 3.11 3.9 4.{) II 3.!I 3. 7 3.6 :J.5 I 3.3 3.0 .9.8 4 
5 3.1 3.3 3.5 ,1 3.6 3.6 3.7 3.6 3.4 3.3 3.2 3.0 2.7 2.5 5 

6 3.0 3.2 3.4 3.5 3.5 3.6 3.5 3.3 3.2 3.1 2.9 2.6 2.4 6 
7 3.3 3,5 3.7 I 3.8 3.8 3.9 3.S 3.6 3.5 3.4 3.51 2.9 ll.7 7 

3.9 4.1 I 4.2 4.f.l 4.3 ii 4.2 
8 3.7 
9 4.1 4.3 4.5 4.6 4.6 4. 7 4.6 

-------~--3~ I __ ::: __ ::: ____ ::~ __ :_:~---'----'----'---~--------'-----
10 

' 4.3 
H 

i 4.5 

Example.-To obtain the height of the tide on February 7, 1853, the declination being south, 
we enter Table III, with Ok. of transit, and two days after greatest declination, and find that 
the tide will be 4.0 feet above the mean of the lowest low waters, or that 4.0 feet are to be 
added to the soundings of a chart reduced to the mean of the lowest low waters of each day. 
If the soundings of the chart were given for mean low water, then 1.2 feet ought to be sub
tracfod from the Tables III and IV; thus, in this example, it would be 2. 8 feet. 

The approximate times of the successive low and high waters of the day will be found by 
adding the numbers in Table V to the time of the first high water already determined. The 
table gives the numbers for the different days from the greatest declination. 
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TABLE V.-O:mtaininp number~ to beaacied to the lime of high water found from tabla I and IT, woblain lhe lllSCCUBive low and high watm. 

El..:. " 1' & ~ ·~ 
50lJTH DECLINATION. NORTII D.ECLIN4TI01f, 

f';, ~ ~ I Low water. II 

~ ~ ~ I (Small.) 

----1~-.-
I 5 48 
I 5 ii?5 

5 3 
4 45 

4 30 
4 18 

' l2 
4 24 
4 34 
4 49 
5 8 
5 24 
5 51 

High wa.ter. , Low water. , Low water. : High water. Low W1tter. 
(Large. (Large,) (Large.) ' (Small.) (Bmall.) 

I 

k. m. ,~-. -l-~1~-:---;::-;;;:-
l3 IJ 18 54 i 5 54 ll 57 17 45 

~~ : ~~ : I : ~ i ~~ ~ ~~ ~~ 
l l 16 18 13 I 6 57 I 13 44 18 29 

; 

il ~ I H I l ?: ; 11 i 
11 ~ I ll E I 1 E i ii ~ 

18 44 
19 0 
19 12 
ID 14 
19 14 
19 13 
19 8 
19 (} 
18 59 

G l 5 "' 4 ~. 

3 j ~, 
2 • 

l 
0 

~1~ 4 ~ 
5 
6 

The days from greatest declination are written in the first and last columns of the table. 
The second, third, and fourth columns refer to south declination, and the fifth, sixth, and 
seventh to north. The second column gives the number which is to be added according to 

the declination to the time of high water obtained by means of Tables I and II to give the 
next low water, which is a small low water. Tbe third contains the numbers to be added to 
the same to give the second or large high water. The fourth, the numbers to be added to the 
same to give the second or large low water. The succeeding columns give the numbers to be 

used in the same way for north declinations, to obtain the large low water, the small high 
water, and the small low water. 

The rise and fall of the same successive tides may be obtained by inspection from Table VI, 
in which the first column, at the side, contains the time of transit, and the successive columm 

the numbers corresponding to that time, and to the number of days from greatest declination. 
The arrangement of this table is like that already given. 

The numbers for the small ebb tide are first given ; then those for the rise from the small 
low water to the large high water; next the large ebb tide; and, lastly, the rise from the largo 
low water to the small high water. 

TABLE VI.-8/wwi119 the ri&e and fall of the 8ei>eral ti~ rorruponding to different hwr~ of tramif,, and day• jrcm the 9roomt dei:linobtJI' 
of the moon, at San FTanciuo, Oalifornia. 

·~ ;LAllOE EJID 'TtDll. 1 Olt ¥11.0ft'I LA.kQE lllGH WATER TO l..AILOE t.OW WAT£R.,c FR.OM LAJlQ~ LOW \VA.TER T() SMALL HIOU WATER.• u; 

= 1§ 
.S Days rrnm moon,s greatest declination. Daye from m()on's great()st declinatEon. :! 
"'m. ~ § 
§ 0 

~ i Before- I After- j Before- i After- I ~ 

j ;~- _s_i_4_ ~l_2_~'-~--1-~1~:~1_4_~_s_ -, j 'I • i 'i • i' t,_1_l~~~1~~,~ 
: n. Ft. i .Ft. .Ft. n. H .Ft.1 Ft. n.1 Fl 1.n. H . .n. i;i. ' Fr. I Ft. I n. .n. 1 n 1 n I Ft 

1
1 

.Fl. Pt Ft: l'l~ ~. 
i ' I ' I ' 3 2 3 3 3 _.. a 4• a ........ , o 

1 
4.6 4.o, s.3 2.s 2.4 2.0 1.9 2.0 2.3

1 

2.0 :i.o :i.7 4.:J :;.2 :;.c 4.7 4.4 4.o I 3.s
1 

3.5 . 
1 

• • ' 31 
l 4.0 3,41 2. 7 ;i.2 l.8 1.4, 1.3 J.4 J.7I !.l.o

1 
2.4 3 1 3.7 4.6 I 4.4 i 4.1 I 3.8 3.4 , a.~, 2.9 2.6

1 
2.1 2.s ~· 8J :·: 2:9 

2 3 8 J,2 2 5 2.0 l.6 1.2 I.I 1.2 l.5

1

1.8) 2.2 2.9 3.5 4.4 1 4.2 I 3.9 [ 3.6 3.2 i 3.0 2.7 2.4: 2.6 2.6 2 ·6i 0

5 
i.7 

3 3.6 3.0 I 2 3 l.8 1.4 1.0' 0.9 I.(} 1.3 1.6! 2.0 2.7 3.3, 4.2 4.0 I 3.7 3.4 3.0 I 2.8) 2.5 2.212.J 2.4 ~. 4 :·] 2.:1 
4 , 3.2 2.6 1.9 1.4 l.O 0.6 0.5 0.6 0.9 1.2 1.6 2.3 ii!.9 3.8 3.6 3.31 3.0 2.6 I 2.4 2.1 1.8 1.9 2.0 9·

0
. ·~ 

2 
u 

5 i 2.0 2.3 '[ 1.6 i.1 0.1 0.3
1 

0.2
1 

o.:.i o.s! o.9( 1.a 2.0 2.6', 3.5 :i.:i J.o, 2.1 2.a / 2.1
1

1 t.s i.5/ t.6 1.? 1.
7

1 ::
1 1:91 

6 i 2.B 2.2, 1.5 1.0 0.6 0.2: 0.1

1

0.2 o.51

1

o.8i1.2 1.9 2.5 3 4 :J 2 2.9 I 2 6 2.2 i 2.01 1.7 J.411.5 1.6 1·61 
0 2 2 

7 \ a.1 2.5 1 1.8 l.J 0.9 <J.510.4 ().5

1

0.8 1.1
1

1.5 2.2 2.8 3:7 :i:s 3.2
1 

2:9 2.5 2.312.0 1.71 1.8 .1.~ 1.
9

, :·
4 2:~ 

8' 3.5 I 2 ~I 2 2 1.7 1.3 0.9!' 0.8 0.9 I 21 1.5. 1.9 2.6 3.2 4.1 :J.9 3.6' 3.3 2.9 2.11 2.4 2.112.2, J.:J 
2

·
3.128 3.V,' g 

9 
\! 3.9 3.3 i 2.6 2.1 1.7 1.3! u111.;i11.e l.9112.3 3.() 3.6 4 5 I 4.3 4.0 3.7 3.3 3,1 !U Sl.5, 2.6 2.

7 :.~: 3:0 3.2; JO 
10 -4.l 3.5 i 2.8 2.3 l.9 l.5i 1.411.f>l l.B l!.I 3.5 3.2 3.8 4:7 I' 4.5: 4.2 3.9 3.6 3,3 3.0 2.1111.sl 2. 9 : 3 2 3.4i JI 
11 4 ·3 3.71 3.0 ~ 2.5 2.1 l.7f l.611.7 2.0t 2.3 2.7 3.4 4.o -t.9 4.7 I 4.4 4.1 3.713.6 3.2 2.9i 3.0

1 
3.I 

3 · 1~ 
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TABLE VL-Continued. 

I I 
...:': ILARGR E:DR TJDE, OR. FR.OM LARGE HlUH W.AT£R TO LARGB J,OW W.ATElt. FROM LARGE LOW WATER TO SMALL HH~H WATER. I . 

·~ J, ! ·1 
~ : Days from moon's greatest declination. j Dayi from moon's greatest decJiIIation. I ; 
§ ! 1 ] I g 
: I Before- I After- I llcfore- I I After- j ,: 

L 6 5 I 4 3 I' 2 ! l 0 I 1 2 I 3 415 61 615 4-1 3 2 l; 0 ;~1-;;---11-3 '--;10-1i 
_,---1--,-1--1----:--?---1---·-,-l---l-1-\-

' I I I I I • I I I j n. Ft. , Ft Ft i Ft. ; ?1 Ft 1 Fl. n Ft, n' .n. n_, n. n. Ft. , .Pt. ~t ;·· ~t Ft I ;i_1 Ft. Ft 1 Ft: ~· 
0 I 4.4 5.0 I 5.7 6.2 I 6.6 .j .. ol 7.1. 7.0 6.7. 6.1 6.U 5.3. 4,, 3.8 ,1 4.0 4.a I 4.6' ~-0 v.2 .,.5. 5.e, "·".· 5.6 5.61 5.5, 5."' 0 
1: 3.!! 4.4

1 

5.1 5.6 I 6.o: 6.4 6.5! 6.4 6.1 5.8 5.4: 4.7, 1.11 3.2 3.4 3.7. 4.o, 4.4 4.6 4.~ 1 5.2; s.1
1 

5.u, s."I 4.9' 1.•I 
2, 3.6 4.2 4.9 5.4 \ 5.8 i 6.2 6.:J1 6.2 5.9 5.6! 5.2, 4.5. 3.~\ 3.0 3.2 3.5 I 3.8 4.214.4 4.715.Ui 4.~1 4.1-i 4.ol 4."i

1 
4.5: 2 

3: 3.4 4.0 i 4.71 5.2 I 5.6 '6.01 6.11 6.0 5.7 5.4

1

1 5,0' 4.3 3.?j ~.6 3.0 j 3.3 
1 

3.6 4.0 4.2 4.51 4.E, 4.lj 4.6 4,fll 4.5, 4.3J 3 

4 I ;J,0 3.~ I 4.3 4.8 I ii.2 5.615.7·'.' 5.615.3 5.0. 4.6: 3.9 J.3'.· 2.4 2.6 ! 11.9 I 3.2 3.~ I ~-8. 4 Ij 4.4: 4.~.i u: :·2/ ~-1.' 3.911 4 
; 2.7 3.31 4.0 4.51 4.9 5.3 5.4, 5.3 5.0 4.7: 4.3, 3.6 3.0: 2.J :2.3 2.6 i 2.9 3 .. 1 ;J.5, 3.•, 4.1, 4.0i 3.9, 3.91 :J.~, 3.6 5 

u 2.6 3.2 · 3.9 4.4 
1 

4.8 5.2 s.Ji 5.2

1

4.! 4.6
1 

4.2; ~-s 2.9[ 2.0 2 2' 2.s' 2.a' 3.2

1

1 3.4 J.71 4.o :u11 3.8· a.ei s.1· :i.s. 6 

7 [ 2.9 3.5 ! 4.2 4.7

1 

s.1 5.5 5.6· 5.5 5.- 4.91 4.5. J.e 3.21 2.3 2.s 
3
2 .• 

2
s ,/ :i.1 3.5 3.?. 4,0, 4.3, 4.2J 4.1. 1.111.0. 3.e1 

B, 3.3 3.9 · 4.6 IU 5.5 5.~11 li.0:.:5.9

1
1 5.6 5.3·. 4.9· 4.2 3.6 .. ' 2.7 2.9 3.5. 3.914·~.· 4.4:.· 4.7,· 4.6i 4.>.; 4.5i 4.4· 4.2.i• 

9 3.7 4.3 ! 5.0 5.5; 5.9 6.3 6.4: 6.3 6.0, 5.7 5.3, 4,6 4.01 3.l 3.3 3.G i 3.9' 4.3 I 4 • ., 4.8· 5.1 5.01 4.9 4.914.B 4.6/ g 

10 i 3.9 4.51' 5.2 5.7 i 6.1 i 6.5\ 6.6[ 6.5 6.'2 5.9 5.5. 4.B 4.2; 3.3 3.5. 3.8 I 4.1 4.5 ! 4.7 s.o 5.3 5.2\ 5.1, s.1, 5.0, 4.B, 10 

!I; 4.1 4.7' 5.41 5.9 i 6.3 6.7[ 6.~, 6.716.4 6.1 5.7 5.0 4.4: 3.51 3.; 4.fl: 4.:i 4.7 f 4.9 5_2, 5.5 5.4; 5.3 5.3:1 5.2 5.01 11 
i I : ' I l I ' ' 

Example.-Thus, in the preceding example the high water of February 7 wai;; found to be 
2.8 feet above mean low water. The declination being south, this high water is the small one. 
To obtain the fall of the next low water or small low water, we enter taLle VI, with Oh. of 
moon's transit and two days after greatest declination, in tho first part of the table and find 
2.3 feet, which will be the difference in height of this high and low water. Entering with the 
same transit and day in the second part, we :find 3.3 feet, which is the ri1;;e of the large high 
water above the small low water ; the difference between 2. 3 feet and 3. 3 feet or 1. 0 foot is 
the difference of height of the two successive high waters. It is easy to see how, in this way, 
the soundings of a chart can be reduced to what they would be approximately at all the 
successive high and low waters. 

Sailing directions.-ln approaching the coast every opportunity should be seized for deter
mining the vessel's position, as fogs and thick weather preYail near the land. Vessels coming 
from the southward make the coast about Point Ano Nuevo, (lat. 37° Oi' N.,) and follow it at 
a distance of 4 or 5 miles up to the bar. Coming from the northward they make Punta de los 
~yes, in latitude 380 001 N., and run E. SE. to the bell-boat, 22 miles. Coming f1·om the 
westward they first sight the South Farallone island, (latitude 37° 421 N.,) having the light
house upon it, and keep upon either side of it; but it is preferable to go to the southward, as 
the vicinity of the island has not yet been surveyed in detail. From the South Farallone light
house the Point Boneta light bears NE. by E., 23j miles; and the bell-boat outside the bar 
b~~us NE. by E. :a E., 16~ miles. Coming from the northwe.stward they pass within 2 or 3 
irnles of Punta de los Reyes ; 15 fathoms being found within a quarter of a mile from it, but 
Ye~sels are apt to lose the wind by getting too close under it. From the western extremity of 
th'.s point the Point Boneta light bears E. ~ S., distant 25~ miles, the line passing over the 
fall of Duxbury reef, at a distance of 17 ! miles from Los Reyes. To the bell- boat off the bar 
the bearing is SE. by E. Q E., and distance 221; miles. 

The bell-boat, 1~ mile outside of the bar, is placed on the prolongation of the range from 
Alcatraz island to Fort Point giving a course NE . .a. E. for vessels entering the Golden Gate, 
and d . , 4 

esignated by Belcher the • • fair way line,'' and he calls the island and fort the ''fair way 
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marks." Bnt with a heavy swell on the bar this range should be used merely as a line of 
reference, because on the bar it passes over a small 5-fathom spot, while half a fathom more 
can be obtained for a distance of two miles both north and south of it. In clear weather and 

with a favorable wind a vessel can cross the bar in not less than 5 fathoms from the line, having 

the north end of Alcatraz island just open by Point Boneta (NE. by E. i E.) round to the shore 
south of Point Lobos, (N. by W. ! W.) Northward of the former line the four-fathom bank 
(having 3.f fathoms on it) commences one mile west of Boneta, and stretches out ov~r 3 miles, 
with a breadth of one mile. Upon this bank the clipper Golden Fleece struck in 1857, and 
came into port with 7 or 8 feet of water in her hold. She was the second of her name that 
was unfortunate in entering the harbor, the first having been totally lost on Fort Point. lnRide 

of this four-fat.horn bank the deepest water can be got for entering, but it would be dangerous 
for a sailing vessel to attempt it with a flood tide and light winds. While it is breaking on the 

bank only a heavy swell is found through this 8!-fathom channel, and small sailboats have 
passed in safety when they dared not try the bar. During clear, moderate weather any vessel 
can cross the bar within the limits we have mentioned, without running until she has got on 
the "fair way line," whereby she might lose her slant of wind. Should the wind fail, or be 
light, and the current adverse, anchor outside the bar in 15 fathoms, mud and fine sand; or, 
after cro9sing the bar, in 6 to 10 fathoms, :fine gray sand, with red specks in some places. Run 
in mid-channel between the heads, and between Fort Point and the opposite shore, taking 
special care not to approach Fort Point too close, because the currents set around it irregularly 

and with great rapidity, and the bottom is uneven and rocky. A depth of 69 fathoms is given 
in the centre of the channel. In the Golden Gate we have measured an ebb current running 
above 6 miles per hour. As a general rule, the winds increase within the heads, drawing in 
very strongly abreast of Fort Point. When off this point steer for Alcatraz light-house until 
the north point of Telegraph Hill bears E. by S., then steer to give it a berth of a quarter of 

a mile, running through among the shipping. 
In making the port a~ night it is customary to run for the bell-l9oat, and cross the bar with 

Fort Point light on with Alcatraz island light, or, better, the latter a little open to the north· 
ward. But this practice frequently involves much delay and annoyance when the wind will 
not permit a vessel to attain this position without a tack. With Boneta light bearing from N. 
by W. to NE. by E., a. vessel may boldly run on within those limits, and unless there is a heavy 
swell safely cross the four-fathom bank. Give Boneta a berth of a mile, and when within the 
heads, and Boneta abeam, gradually open Alcatraz light north of Fort Point, until abeam of 
the latter; then run for Alcatraz until the lights of the shipping show the vessel's position. 

Hauling up for them, anchor off the north beach in 10 fathoms, or off the northeast front of the 

city in 10 fathoms, soft mud. 
In coming upon the coast in thick foggy weather, sailing vessels should not run into less than 

50 fathoms, because the water around the South Farallone and off Point San Pedro and Punta de 

los Reyes is very bold. It is believed, however, that e. 30-fathom bank. exists a.t a. considerab~~ 
distance to the westward of the last. If the Fara.Hones a.re mad. e, a course can be easily Jallz 

· d if the be · for the bar, but it would be unadvisable to rnn into less than 20 fathoms, soft mu • 
b th b y are yet oat be not heard, as the set and strength of the currents otf the entrance to e 3 h 
undetermined. Belcher says that, being caught in a fog, he anchored in 15 fathoms, to the aout -
ward of the bar, and determined ''that southerly of the fair way line the ebb tide ·set N.NFJ., 

· the 
flood B.SW." We suppose he means from the N.NE., and from the S.SW. Dlll'mg 
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Mean monthly rain for July, .00 inches 

" " " August, .00 " 
" " " September, .18 " 
" " " October, .45 " 
" " " November, 2.08 " 
" " " December, 4.45 ,, 

Giving a yearly average of· · .. 21.17 inches. 
------

These figures show clearly what months constitute each of these two characteristic seasons. 
To follow the case a little further, we find that for seven years, from 185 0 to 1856, an average 

of 0.5 inch of rain fell during October; 2.1 inches in November; 1. 2 inch during the first half 
of December, and 3. 2 inches during the latter half of the month; 2. 3 inches during the first 
half of January, and 1. 2 during the last half; 0. 8 inch during the first half of February, 
and 2.3 inches during the last half; 1.8 inch during the first half of March, and 1.6 inch 
during the last half; 1. 5 inch during the first half of April, and I. 2 inch during the second; 
and about 0. 7 inch in May. 

The monthly means show that December is the rainiest month, and the last statement, that 
during the last half of December and the first half of January more than one-fourth of the 
average falls. There is a very notable abatement from the middle of January to the middle of 
February. In 1851 we noticed this particularly when stationed at Point Pinos, because the 
above period was much prolonged. Again, in 1852, while observing near the Presidio of San 
Francisco, we found this period to extend from the early part of January to near the end of 
J<'ehruary. During the latter part of March heavy rains occur, and about the middle of .April. 
The southerly winds generally bring the rain. During the seasons we passed about San Fran
cisco, we never heard thunder or saw lightning; and never but once saw snow fall, and then 
only at an elevation of 400 feet; the line being distinctly marked, and the elevation being well 

determined by a knowledge of the height of the hills. 
The following statement will give a general idea of the temperature of the sea-board. The 

interior is much warmer, but on account of the dryness of the atmosphere the effect is not so 
enervating to the system as a lower temperature on the Atlantic. 

44 Gt 
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Mean temperature at sunrise and noon for 6 years from 1851 to 1856, computed from the 
California State register for 1857: 

Sunrise. Noon. 

------------------1-----1-----

JanmH)' ------ -----· ------------------February _____________________________ _ 

M:arch -------------------------------
April - -- --- - --- - - --- -- -- - - --- -- - ·- --- -

May_ - - - --- - -------- -- --- • ------ -----

June ....•.. - --- -- ----- --- - ---- - --- ----
J uly •• _ •• __ • _ ••• _ •• __ • ______________ •. 
August _______________________________ _ 

September---------------------------

October------------------------------
November - -- • --- •• --· - ---· - -- -- - ••• - - -
December _______ ----- ----------------

Average .• -----------------------

Deu. Fahr. 
H.O 
46.9 
47.6 
49 3 

49.9 

51. 4 

52.6 

53.7 

54.0 

52.7 

49. 8 

45.2 

49.7 

Dt{J. Fahr. 
57.7 

60.5 

63. l 

65.6 

G<l. 5 

68. 1 

67.8 

68. 2 

69.9 

68.4 

61. 9 

55.1 

The lowest temperature experienced at San Francisco in the above 6 years was 25° Fah., in 

January, 1854. In 1852, '53, '56, the temperature was always above freezing; falling no lower 

than 40° in 1853. 
The highest temperature was 98°, in September, 1852, and that may be considered remarkably 

high; 90° having been reached but once. 

Stat-istios.-Previous to the discovery of gold in California, San Francisco bay furnished few 
inducements for traders or whalers to visit. Cattle were cheap, but about the only provisions 
to be obtained, and these were valuable solely for their hide and tallow; ''fine fat bullocks, 
weighing from 400 to 500 pounds, hide included, were purchased at $5 each, and sheep at$2."
(Belcher, Vol. 1, page 135.) ".All the forts were in ruins and not even a single gun mounted" 

at the time of his visit in 1837, and Wilkes' <!escription of the few miserable adobe buildings 
at Yorba Buena, the site of San Francisco, fully proves how fast the country was driving t-0 
wreck. In 1848 the resources, the population, and geography of the State were almost unknown; 

but since tl1en she has commanded the attention of the world. She stands alone as an example 
of all past time of a country emerging so suddenly from obscurity, and at one gigantic stride 
assuming the importance and complicated relations of a large empire. In less than ten years 
she has acquired a population of over half a million, and has developed the wonderful resources 

cm,.prised within her limited boundaries. On the site of half a dozen adobe buildings has 
risen a city of 75, 000 inhabitants, in whose streets are seen the dress and heard the tongue of 
every nation. Over 600 ships, under every known flag, have been anchored at one time in the 
harbor of San Francisco. The commercial enterprise developed ha.a given birth to a new era 
of naval architecture; the old fashioned full, clumsy bowed ships, that carried the eady adven· 
turers round Cape Horn, and made their passages in something less than a year, have played 
out their part, and have been succeeded by the famed clippers. A.t the close of 1857 Jess 
than ten of the old hulks disfigured the harbor. 
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In the first three quarters of 1849 no less than 509 large vessels entered the bay; at the end 
of August of that year there were 62, 000 tons of shipping at anchor, exclusive of vessels running 
on the Sacramento, San Joachim, the adjacent bays and in the coasting trade. On the 24th of 
September over 11, 000 tons of shipping entered the Golden Gate, and at the end of September, 
there were 04, 500 tons in the harbor. For a city one year old, and 17, 500 miles from the 
nearest eastern ports, this may well be viewed as marvellous. 

(flippe-r paesages.-The number of clippers arriving at San Francisco from New York during 
the 8 years 1850 to 1857, was 503, and the average length of the passage ~as 133 days. In 
the same years 296 arrived from Boston, and the average passage was 134 days. 

In 1850 six clippers arrived from New York averaging only 115 days; the Sea Witch being 

reported at 97 days, but her actual passage was 101. The average passage of all American 
vessels that arrived from Atlantic ports was 187 days. 

In 1851 only two clippers made the passage in less than 100 days-the Surprise in 96, and 
the Flying Cloud in 90, both from New York. 

In 1852 the Flying Fish made it in 98 days from Boston, and the Sword Fish in 93 from New 
York. 

In 1853 it was made by the Contest in 97 days, Flying Fish in 92, John Gilpin in 93, and the 
Oriental reported 100; all from New York. 

In 1854 the passage was made by the David Brown in 98 days, the Flying Cloud in 89, the 
HurricanE> in 99 , the Witchcraft in 97 fn>m New York; and by the Romance of the Seas in 96 

from Boston. 
In 1855 no vessel made it in 100 days, although the Herald of the Morning reported in 100, 

and Neptune's Car in 100 from .New York, and the Westward Ho in 100 from Boston. 
In 1856 the Antelope made it in 97 days, and the Sweepstakes in 94: from New York. 
In 1851 the Flying Dragon arrived in 98 days, and the Great Republic in 92 from New York. 

The Danish clipper Oimber made the trip from Liverpool in 106 days, the quickest on record. 
The shortest passage made from New York to San Francisco by steamship, via the Isthmus, 

WaB by the :Moses Taylor on the eastern side, and the Golden Age on the western; their actual 
running time 19 days 23 hours; total time from dock to wharf 21 days, 2 hours, 13 minutes, 

arriving at San Francisco ].'ebruary 26, 1858. 
The Northern Light, of Boston, is reported to have made the run from San Francisco to 

New York, in ballast, in 75! days, and the Trade Wind, with cargo, in 84 days . 
. The yea.r 1857 will very well represent the average length of passages from other ports, and 
lB herewith introduced. 

From Ohinu .32 ~el!Sels arrived, averaging 59 days; the quickest trip from Shanghai being 
34 days, by the 'i'ern Spray, and from Hong Kong in 35 days, by the schooner Giulietta. 

From Honolul,u 19 vessels arrived, averaging 19! days; the shortest trip being made by the 
barque Yankee, in 13 days. 

Fr<>m Valparaiso 17 vessels arrived, averaging 53 days; the shortest passage being made by 
the Da · h h' ms s ip Velox., in 37 days. 

8 
FTOm AU8tralia 13 vessels arrived, averaging 81! days; the shortest passage by the topsail 
c~oner Vaquero, in 6'T days. 

<m:riageof San .A-anciBco.-Atthe end of the fiscal year, June 30, 1855, there were registered, 
enrolled, a.nd licensed, a.t the c118tom-house of San Francisco, owned wholly or in part by citizens 
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of California, 702 steam and sailing vessels engaged in trade upon the Pacific, distributed under 

the following heads: 

Regi.ste:red tonnage. 

3 steamships ... · · · · · · · · · · · · · · · · · · · .........................•.. 

36 ships · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 
59 barques-······· · · · · · · · · · · · · · · · · ... · ....................... . 
50 brigs.··· · · · ... · · · · ....................................... . 
49 schooners ... · ..... · · ...................................... . 

1, 058 tons. 
14,428 tons. 
15, 999 tons. 
8,592 tons. 
5,887 tons. 

Total .. ·. · · ........ ·. 45,9G4 

&rolled tonnage. 

45 steamships . · · . · · · · · · . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ....... . 
1 ship.·· · · · ... · .. ·. · · ...................................... . 

17 barques.· ... · .. · · · · · · · · · ·. · · · · • . · .... · · .• · ............••... 

28 brigs · · · · •.. ·. · · · · • ·. · · · · · · · · · · · · .. ·. · · · · · · •.•..... · ...... . 
127 schooners .... · · · · · · ....... · ....... · .. · ................... . 

59 sloops········ · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · . · ............. . 

11, 223 tons. 
386 tons. 

3, 759 tons. 
4, 667 tons. 
8, 774 tons. 
2,137 tons. 

Total ..... · . · ... · .. · · · · · ... · ·. · . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30,94G 

In addition to the above, there were licensed at that time, as coasters, 228 schooners 
and sloops below 20 tons each, with an aggregate tonnage of . . . . . . . . • . . . • . . . . . . 2,399 

Making a total of permanent registered, enrolled, and licensed tonnage of 702 
vessels of .... · ......... · . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . 79, 309 

We have no means now at hand for ascertaining the increase up to 1857, but the following 
tables, exhibiting the tonnage entering and clearing the port of San Francisco, may not be 
without interest: 

Tonnage ef tke prm ef San Fra'llCisco. 

AIDUVAU!. DEPARrtJRBS. 

Yea.rs. America.n vessels Foreign vessels America.n vessels Foreign vessels to 

from America.n from foreign to America.n & foreign PorlB· 

& foreign port.s. port.s. foreign ports. 
-

.7bm. 2'bm • .1bna. Tatu-
1849. _____________________________________ 

lOB,644 65, 729 
} Boob of custoin-

house destroyed by 

1850---------·--------·---------·--------- 255,428 131,628 fire. 1851. _____________________________________ 
292,940 125,96li 

1852------------------·------------------· 268,737 132,0H 344,760 131, 111 
1853 _________________________________ . ----

404,220 124,874 601,229 131, no 
1854 -------------------------------------- 386,058 76,127 42{;,775 811,871 

1855 
---·-----------------------~---------- 325, 102 65,1{8 869,218 4S,32ll 

1856. _____________________________________ 
306,619 40,378 341,41>1 41, 809 

1857 ______________________________________ 
882,958 44,608 291,8'19 

,5, us 
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.A great number of vessels that arrived in 1849, '50, '51, began to clear in 1852, when 

seamen could be obtained. 
The following shows in more detail the shipping operations of the year 1857: 

Table showing the sltipping entered and cleared at the port if San Francisc.o for the year 185 7. 

Entered. Tons. 

No. of American vessels from American porta _________ l,328 291,561 
No. of American vessels from foreign ports------····· 13() 91,397 
No. of foreign vessels from foreign ports • ______ • _ •• _. 125 44, 608 

--
1,583 427,566 

Cleared. Tons. 

No. of American vessels for American ports •••••••••• 516 108, 538 
No. of American vessels for foreign ports. __ ..• _ ... __ . 203 183,341 
No. of foreign vessels for foreign porta .•............. 129 45,143 

848 337' 022 

The difference noticeable between the vessels entered from and cleared for American ports 
is owing to the fact that these vessels are not required to clear at the custom-house, and 
therefore many departures are not noticed. 

TaRe showing the total, tonnage ente'red from eastern States and from foreign ports, with the amount 
if freights paw upon the oar goes. 

~~~~~~~-ea-~~·~~~~~l~~-T-o-ns_·~~i~~Fr~ei-gh_t_·~-
~::~~~~ ~~~~~~ ~~~~ ====~=~~~~~~ :: ~ ~1' 1855. _____________________________ j 

1856 ••• - ---- ---- -- --------- --- -- - ·11 1857 _____________________________ _ 

I 

407,235 

254,714 
247,682 
236,389 
197, 814 

Ul,752,084 
5, 311, 612 

3,999,755 
4,a92,104 
2,842,671 

The steamship tonnage entered from Panama and San Juan del Sud, and the coasting tonnage 
entered, were as follows: 

Yea.rs. 

1853 ••••••••••••••••.••••••••• _. __ 

1854·-·------------------···-····-1855 ••• _. ________________________ _ 
1866 _____________________________ _ 
1857 _____________________________ _ 

Steamship. 

7bm. 
83,432 
So,735 
77,280 

65,477 

47,716 

Coasting. 

Tum. 
67,213 
59,23() 

146,495 

138, 149 
182,036 
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During the years 1856, 1857, the movements of the fillibusters retarded, and finally put a stop 
to all travel across the isthmus of Nicaragua, and the steamships were hauled off. 

Tahle of the 1Jmue of imports, free and otherwise, into the district of San Franci.sco. 

1854 .. ' .................•......... 
1855 ............................ '. 
1856 .................. '; ......... . 
1857 ............................. . 

$5,899,620 
7, 144,075 

9, 155,507 
6,397,354 

Tabl.e showing the value, of imports o/ certain articks, such as flour, grain, sal,t nieats, &c., now 

produced bi Oal,ifornia. 

1853 ........................•..... 
1854 ............................. . 
1855 ............................. . 
1856 ......••.•••.................. 
1857 ..........•......•............ 

$14,021, 940 
5,161,586 
2,444,626 
1,248,343 
1,631,467 

Tal>7,e showing the receipts of customs at the port qf San Francisco, and the expenditures. 

Year. Receipts. Expenditures. 

1848,1849------· $1, 581, 640 ----------------1850 ____________ 
1,908,220 $303,038 

1851 ____________ 
2,816,675 1,009,436 

1852 ____________ 
2,008,410 655,694 

1853 ____________ 2,589,406 684,114 
1854 ____________ 

1,563,103 646,288 
1855 ____________ 

1,804,904 488,684 
1856 ____ ---- - --- 1,713,408 4'1,GTB 
1857 ____________ 

Nea.rly 1,550,000 ----------··----

VaJ,ue o/ the exports o/ California prod.ucefrom San Fran.aUJoo. 

1855.............................................. $4,877,519 
1856.. . . . . . . . . . . • . . . . . •..... . . . . . . . • . . . . . . . . . . . . . . . . 4, 157' 265 
1857...... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4,493,845 

Of these amounts the following are the principal items : 

Year. Wheat, oats, 00.rley. Flour. 

ttl8,86l 

1855----·-··--·- 224,993 816,960 
1856____________ 91,016 7611,212 

1867 .. __ ; __ --- -- --- -- -- ---- --- -- --- •• ·- --- • -------

Qaieksllver. 

$6!8,SI7 

9'111,621 

833,185 

954,100 



 

8bl 

Tahle showing the passengers arrived by steamship and sailing vessels at the port cf San Frarwisro. 

Yea.r. 
I 
I 

------! 
1849 ___ ·--------1 
1350.-----------! 

i 
185L. - - - • -- - -- -1 
1852------------: 

1853------------1 1854 ____________ ! 

1855------------1 
1856 ________ ----\ 

185i ---- ---- ----i 
! 

Arrived. 

91,405 

36,462 
27,182 

66,988 

33,233 

47,531 

29,198 

28, 119 

24,759 

Departed. 

---·----------
--------------
--------------

22,946 

30,001 

23,508 

22, 898 

22,747 

16,906 

The following table will exhibit the tonnage movement of the principal citjes of the United 
States for the year 1856 : 

City. F..ntered. Clea.red_ 

----- ---------1------

New Y0rk--------------
Boston __ • - • - • - - - - - - - - - - -

New Orleans. -- -- • -- - -- - -

&w. Francisco •••• --------1 
Philadelphia._ - • -- - -· -·· - • 

1,681,659 

682, 165 

663, 067 

345,897 

173, 179 

1, 520, 623 

647,404 
773,162 

389, 260 

129,7311 

Total. 

3,202,282 

1,329,569 
1, 436, 229 

735, 157 

302, lll8 

It would be doing injustice to the State not to give a few facts relating to her principal 
mineral wealth. 

The average amount of gold taken from the country during the last seven years has been 

fnUy $55,000,000 per annum; the average value of the exported cotton crop of the United 

States for the same period was'$100, 000, 000; and of the breadstuffs and provisions $55, 5"f\O, 000. 

The following table exhibits the amount of gold shipped, per manifest, from San Francisco 
from 1849 to 1857: 

1849 •...•........••.•..•.•.• - ......•.... - .........•.••.... 

1850 ......•.............................•....... - .•....... 

1851 .... - ... - .... - .................................... - .. . 

1852 ..........•••.................... - .. - ... - ..... - ...... . 

1853 .........•................ - ............. - ............ . 

1854 . . . . . . . • • • • • . . . . . . . . . . . . . • . . . . . . . . . .. - . . . - . . . - . . . . • . . . 
1855 ...•...•...........•..•....... - ... - . - .... - - ... - ...... . 

1856 ...•...•.•..•.........•........................ - . . . .. 

1857 .......•. - .............. - ..... - . - .•...........•....•.. 

$4,921,250 

27,676,346 

42,582,695 

46,586, 134 

57,331,024 

51,328,653 
43,080,211 

48,887,543 

48,976, 207 

f
To the end of 1856 there was coined at the United States mint and branches $360, '144, Sl4 

<> Oaliforn· ld · 3 5 fi h · Ia go , but the amount mamfested was only $322,39 ,8 6 or t e same pBriod. 
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This shows that $38, 351, 058 had been carried to the United States mint by private hands, and, 
allowing that a large amount had likewise been carried to foreign countries, we may safely 
assume that five and a half millions are annaally carried out of the State by persons leaving 
it. Of the amount retained in the State for circulation we can form no fair estimate. 

The gold coinage of the branch mint at San Francisco has been as follows: 

I 
i 

W5L. ___ - -- --~~: _______________ l'--$4-~-0-:-.-2-07-1--::·. 151 

1855______________________________ 16,498,300 3,359,377 

1856------------------------------ 25,146,700 3,547,001 
18570 ---- ------------------------ ---------------- ----------------' 

I 

"'Sttspended operations aboat tive months. 

Total. 

$9,7lf>,358 

19,857,677 
28, 693, 701 
20,407,000 

The following figures will exhibit the marked influence which the gold product of California 

has had upon the coinage of the United States. Previous to 1850 the total coinage of the 

Mint, including the coinage of the hranch mints, from the commencement of their operations, 
was $85,349,201; silver coinage, $30,344,808. From 1850 there has been coined of gold, 
$370,889, 738, and of silver $75,581,465. The total coinage of gold, silver, and copper for the 

above respective periods was $150,017, 714, in 57 years; and $412, 746,812 in seven years. 
The entire deposit of domestic gold at the mint and branches, to the close of 1856 was 

$378,880, 713, of which $360, 744, 914 were from California: 
..4.grimilture.-The amount of land in California adapted to the purposes of agriculture is 

estimated at 41, 622, 400 acres, exclusive of the swamp and overflowed lands, estimated at 

5,000,000; which, when reclaimed, will produce every variety of crop. On the Sacramento 

the experiment is being successfully made to cultivate rice with Chinese labor. The amount 
of grazing land is estimated at 30, 000, 000 acres. The amount of land under cultivation in 
1856 was 578,963 acres; and of that enclosed for the purposes of agriculture about 120,000. 

The amount in wheat was 176, 869 acres, and the product 3, 979, 032 bushels; in barley 154,674 
acres, and the product 4,639,678 bushels; in oats 37,602 acres, and the product 1,263,359 

bushels. Part of this season was characterized by a severe drought. 
The president of the State Agricultural Society, in his address of 1856, says: "It is now a 

well ascertained fact, established by several years' experience, that California stands without .a 
rival in respect to her capacity for producing wheat and other small grains. She produces it 

in larger quantities to the acre, of better quality, with more certainty, and with less labor 

than any other country in the known world. 11 

Dr. Trask, in the "Geology of the State," says: "Toward the foot-hills of the mounmins 
on the west of the San Joachim valley, is a low table of the valley, apparently destitute of 
water, either for the support of vegetation or animal life; in some parts this land has a slight, 

gravelly appearance, but this is not general. On one rancho, situated on this plateau, .t~crde 
h . . . d d h n I vis1te ave been two full crops of barley harvested from the same piece of groun , an w e d 
this place, in October, the third crop was being then harrowed in, the whole having occurre 

within the term of 27 3 days." -(Page 54.) 
Th ,,. 11 . ·11 b t illustrate e io owmg extract from the report of the visiting committee for 1866 wt es . 

th t d. · f h · - · · 11 Near .A.lvi&o, e ex raor mary capacity o t e soll for the culture of this llliportant gram: 
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Santa Clara county, there is a field of barley, fifty acres in extent, which has averaged the 
present season forty-three bushels to the acre. This is the fifth crop from a single smving; it 
has received no special care, and may be regarded as a memorable example of a succession of 

volunteer crops. " 
The cultivation of the grape and its manufacture into wines and brandies is rapidly assuming 

a degree of importance, and increasing to such an extent that these products must Roon become 
one of the roost reliable and lucrative branches of the resources of the State. The experience 
of the last few years has proved conclusively that this country produces this fruit in the greatest 
variety and abundance; and in a few years will surpass the most extensive wine producing 
countries of the world. The number of vines in cultivation, in 185G, was 1, 532, 224, and the 

average yield over fifteen pounds of fruit. Tho number of all kinds of fruit trees that year 
was 1, 296, 783, and the fruit far superior to any on the Atlantic or Gulf seaboard. 

The two great staples, cotton and flax, will soon render the country independent of other 
places for her manufactures; whilst the production of silk bids fair to go hand in hand with 
hoth. The true wealth of the country has but commenced its development, and in a short 

period she will successfully compete ·with the Atlantic States and Europe for the markets of the 
Pacific. 

Regular mail communication is maintained by steamships with the Atlantic and the Gulf 
States twice a month ; crossing the Isthmus of Panama by 47 ~ mileR of railroad. The transit 
from steamer to steamer occupying four hours. For the year ending June 30, 1856, 

the number of letters conveyed by this route vrns 2, 365, 902, and newspapers 3, 463, 817; the 

number of letters and newspapers ex.changed between the United States and Great Britain, in 
British mails by the Collins, Cunard, Bremen, and Havre lines, for the Rame time, was 3, 909, 128 
(letters,) and 3, 196, 014 (newspapers.) The comparison speaks well for the modern EI Dorado. 

The entrance to San Francisco bay is supposed to have been first seen by Bartolome Ferrelo, 

pilot and successor to Juan Rodriguez Cabrillo, who, running down the coast with a gale strong 
from the north, on the 3d of March, 1543, descried what he supposed to be the mouth of a 

great river, having every appearance of draining a large extent of country; and steering SE. 
and E.SE. he soon after sighted Point Pinos, and on the 5th the port. in the Island of Juan 

Rodriguez, where CabrilJo is supposed to have died. If this account be correct, he was the 

first European that beheld the Golden Gate. 
Sir Francis Drake visited California, which he named New Albion, in 1579, and we are of 

opinion that in this bay he overhauled and repaired his vessel; ''it having pleased God to send 
him into a fair and good bay, with a good wind to enter the same." Curiously enough we find 
the statement that "there is no part of the earth here to be taken up wherein there is not 
some probable show of gold and silver." The bay in which he "trimmed" his ships was 
~ert~inly known before the time of Vizcaino, who having separated from his tender sought 
er m Port Francisco, and, according to Venega' s account, ''to see if anything was to be found 

~f the San Augustine, which, in the year 1595, had, by order of his majesty and the viceroy, 

/en ~ent from the Philippines by the governor to survey the coast of California, under the 
. ire~tion of Sebastian Rodriguez Cermei'i.on a pilot of known abilities; but was driven ashore 
in this ha b b , 

r or Y the violence of the wind; and amongst others on board the San Augustine 
;~ t~e pilot Francisco Volanos, who was also chief pilot of the squadron.'' Others suppose 

ZCamo to have ascended San Francisco bay as far as the present site of Benicia.. 

45 0 
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Vizcaino came to anchor in the Capitana, behind the high point of land, which he called La 
Punta de Los Reyes. 

A land discovery of t1ie bay was made in 1769 by Gaspar de Portola, who left San Diego to 

establish a Jesuit colony at Monterey, but by travelling along the eastern slope of the Coa8t 

mountains he passed :Monterey, and towards the close of October came unexpectedly upon tlrn 

shores of a great bay, which they supposed to be the Port St. Francisco of the old navigators. 
Having no supplies, the party returned to San Diego. . 

Vancouver visited the bay in 1792 and 1793, and gives a good general map of tl~e entrance. 
The first accurate hydrographic survey was made by Capt. Fred. W. Beechy, in the Blos· 

som, in Kovember, 1826, he carrying his work to the Strait of Karquines. 
In October, 1837, Capt. Sir Edward Belcher ascended the Sacramento with the boats of the 

Sulphur, and starting from the ''Fork" carried the survey down the river to connect with 
Beechy' s survey. The "Fork" he calls Point Victoria, and places in latitude 38° 461 47" [!n<l 

0° 47 1 31".5 east of the observatory on Yorba Euena. The river but a short distance ahovr, 
his starting point was fordable, and thence to its mouth traversed in its meanderings 150 , 
miles. 

The Coast Survey charts of 1857 furnish all that can be desired in regard to the lower part 
of the Lay of San Francisco, the upper bays, and the waters approaching the mouth of tho 
Sacramento. 

DUXBURY POINT AND REEF. 

From Point Boneta to Duxbury Point, forming the west side of Ballenas bay, ihe conrse Ii' 

W. by N. ! N., and the distance 9! miles, the shore-line at the base of the hills running 
nearly two points more to the northward to form Ballenas bay. The point is a table-land 
about 100 feet high, stretching along the coast for 2 or 3 miles, and gradually rising until it 
reaches the base of the mountains. The bay inside the point is at the foot of the mountain,:, 

and, except small crooked channels, is bare at low tides, and filled with small islets. Tlie 
south side of the bay is bounded by a long, narrow sand spit, stretching so nearly across it 

as to leave an entrance of but 100 yards wide at the south·west part of it. Only a few R!llall 

vessels run between this place and San Francisco. 
Duxbury reef makes out over a mile from the southwest part of the point, and stretcbe> 

directly towards Point Boneta, with 4 to 8 fathoms regular bottom of sand and mud between it 
and the shore to the eastward, affording safe anchorage in northerly weather. 

Quite close to Duxbury Point the steamship S. S. Lewis went ashore, April 9, 1853, in a 
thick fog and calm, while running at her ordinary speed. She was backed off and ran ashore 

again within a few hundred yards to the northward, and was tot.ally lost in the breakers. 

SIR FRANCIS DRAKE'S BA.Y. 

. • W :i N and From the tail of Duxbury reef to the west end of Los Reyes the course is · 4 ., 

distant 17! miles. To the east end the course is W. by N., distant 14t miles. From Duxb~ry 
the shore is bold and compact, running nearly NW. for about eight miles, then curvwg 
regularly to the westward until it reaches its greatest latitude at the Estero de Limantour, 
which bears N. by E. from the east end of Los Reyes, distant 3 miles; thence the line curves 
to th h ·gh 11arroW 

e southward and southwest, one mile west of the point, leaving a long, 1 ' . 

point stretching to the east, and off which the breakers extend half a mile. This curvrng 
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shore-line forms Sir Francis Drake's bay, which affords a large and admirable anchorage in 
heavy northwest weather ; and by anchoring close in under the north side of the point, in 
4 or 5 fathomfil, hard bottom, good but contracted anchorage is obtained in southeast gales, as 

the swell rolling in from the SW. is broken by the reef. 
Several esteros or lagoons open into the north side of the bay, but their entrances are very 

narrow and shoal. The largest is the Estero de Limantour, near which the Mexican vessel 
Ayachucho is reported to have been wrecked in 1841. 

The shore north of Boneta is bold and high, presenting a marked and peculiar undulating 
surface on the sea front. This characteristic is well delineated on the Coast Survey map of 
the approaches and entrance to San Francisco bay, published in 1857. 

North of Duxbury the hard rocky shore gradually merges into cliffs, consisting chiefly of 
yellowish clay and sand resting upon granite, and as the surface is regularly: undulating, with 
the direction of the alternate ridges and valleys at right angles to the shorn, the wearing 
action of the surf forms a continuous series of round topped, bright, vertical bluffs, averaging 
nearly 100 feet high, and presenting a very noticeable feature from the sea. Its resemblance 
to portions of the coast of England was one of the reasons which induced Drake to apply the 
name New A.lbion to the country. 

The mountains in the back ground rise over 2, 000 feet, and the ''Table Mountain'' of 
Beechy attains an elevation of 2, 570 feet, but many higher summits are found beyond. A 

few large red-wood trees are seen along the top of the ridge. 
From South Farallone light-house Table Mountain bears NE. ~ N., distant 24 miles; its 

geographical position is-
0 ,, 

Latitude .......•........ · .. . . . . . 37 55 43. 0 north. 
Longitude. • . • . . . ....... · . · · ·. · 122 33 38. 8 west. 

h. m. B. 

Or, in time.... . . . . • . • . . . . . . . . . 8 10 14.6. 

It was called Mount Palermo by the United States Exploring Expedition, but is known only 
1y the name here used. 

POINT REYES. 

This is the most prominent and remarkable headland north of Point Conception. It is 
distinctly visible from the entrance to San Francisco bay, and the summit of the ridge presents 
an irregular jagged outline, with the highest part about one-fourth of its length from the 
western extremity. Its south face is a precipitous wall of hard sienitic granite, rising boldly 
fro~ the ocean, attaining an elevation of 597 feet in 300 yards, and stretching nearly in a 
straight line E. by N. and W. by S. for 3 miles. This direction is peculiar on the coast, and 
would not be expected from a consideration of the trend of the coast mountains and of the 
Farallones, which are in line NW. and SE. On the north side the cape falls away regularly to 

~low undulating neck of land, cut up by esteros making in from Drake's bay, and from Tamales 
ay on the north. When made from the southward it is raised as a long, high island; but on 

approaching it from the westward it is projected upon the mountains running north from Table 

mountain, and its characteristics are not so readily recognized. Its base is very broken and 
rocky and b 
f; th ' ordered by crags and hundreds of rocks, but may be boldly approached, and 8 
aornshdb . f ' ar ottom, obtained within less than a quarter of a m1le. Off the eastern 
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extremity a reef makes out half a mile in continuation of the point. Upon this reef it breaks 
heavily in bad southerly weather, but 9 fathoms can be had close to the breakers. Off the 
western head a depth of 12 fathoms is found quite near to the rocks. 

Vessels bound to San Francisco from the northward always make Los Reyes, and, when up to 
it, sight two mountains on the southern peninsula of San Francisco as islands. One of these 

is Blue mountain, 1, 100 feet high, and the other nearly 1, 300 feet. 
Tke ligM-lwuse ef Punta de los Reyes is in course of construction on the western_hcad, about 

a quarter of a mile from the point. It will be elevated about 500 feet, and illumi~ate a sector 
of 255 degrees. The geographical position of the site selected is-

0 /I 

Latitude ...... · .... · ·. • ·. · · . 37 59 37.4 north . • Longitude .. · .. · · · · · · · · • · · · · · 123 00 16 west. 
h. m. B. 

Or, in time ...... · · · · · · ... · · · 8 12 01.1 
Magnetic variation 15° 45' E., in 1857, with a yearly increase of 1'.4. 
This headland was discovered by Cabrillo in 1542, and placed by him about the latitude of 

40°; but by applying the correction 1° 50', obtained from his erroneous latitudes of San Diego, 
Point Conception, (Cape Galera,) and Punta Gorda, (San Martin,) the latitude of 40° become> 
38 8 10', which is within ten miles of the Los Reyes. We believe he called it Cabo :Mondozino, 
in honor of the viceroy of Mexico who despatched him; but this name had been applied to 
every cape first made by the Spanish galleons on the passage from the Philippines to La 
Natividad, New Spain. In this region Cabrillo found the mountains covered with snow. There 
can be little doubt that he also saw the Farallones. 

The present name was given by Vizcaino in 1603. 
Los Farallones de los Frayles.-The southern and principal one of these seven small rocky 

islets lies off the Golden Gate, at a distance of 23k miles; the whole group being disposed in 

a nearly continuous line running NW. 
The South Farallone is the largest and highest, extending nearly a mile east and west, attaining 

an elevation of about 340 feet above the sea, and presenting to the eye a mass of broken, 
jagged rocks, upon which no vegetation exists, except a few stunted weeds. The rocks arc 

sharp, angular masses, which, becoming detached by the operations of natural causes, roll 

down upon the more level parts of the islet and cover it with irregular boulders. Notwith
standing that it is the outcrop of an immense dyke of granite, the condition of the superficial 

portion is such that it could be separated into small fragments by a pick or crowbar. A more 

desolate and barren place can hardly be imagined. From the hills about the Golden Gate the 

South Farallone is plainly visible, rising in regular pyramidal form. 
South Farallone light-house.-The tower stands on the highest peak of the principal island. 

It is built of brick, 17 feet in height, and is surmounted by a lantern and illuminating appa· 
ratus of the first order of the system of Fresnel. It is a revolving white light showing a prolongd 

.fto.8h ef 10 seoonds every minute throughout the horizon. It is elevated about 360 feet above 

the mean level of the sea, and should be visible, in a favorable state of the atmosphere, fro!ll 
a height of-

10 feet, at a distance of 25.4 miles. 
20 ··.-do ...... ·do ...... 26.9 '' 

30 ••••dO.•~••••dO.•••• 28.1 '' 
60 • · · ·do ....... do .•... SO. 7 '' 
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At near distances, under favorable circumstances, the light will not wholly disappear between 
the intervals of greatest brightness. 

The geographical position of the light-house, as given by the Coast Survey, is-
0 " 

Latitude ......... . .. .. .. . . . . . . . . . . 37 41 55.2 north. 
Longitude··· - . · · · · · · · - •. - ... 122 59 05 west. 

h. m. 8. 

Or, in time.····· ...... . . . . . . . . 8 11 5G.3. 
Magnetic variation 15° 40' east, in 1857, with a yearly increase of l'.4. 

The bearings and distances of prominent objects from it are-
North Farallone NW. by W. 7 to 10 miles. 
Western head of Los Reyes N. by W. i W. 17! miles. 
Point Boneta light-house NE. by E. 23k miles. 
Bell-boat off San Francisco bar NE. by E. ! E. 16! miles. 
Point San Pedro E. 23! miles. 
From abreast of Fort Point the light is just visible above the horizon. 

Vessels from the westward running for the Golden Gate should keep to the southward of the 
South Farallone, especially in thick weather. To the westward of it a depth of 50 fathoms is 
obtained at a distance of 3 miles, shoaling to 20 fathoms in 2 miles; whereas, inside of it, 
the bottom is very regular at 30 fathoms for ten miles, and then decreases regularly to the be11-
Loat. On the SE. side of the island there is said to be good holding ground in 15 fathoms. 

The San Francisco pilot boats cruise off the island. 
Tides.-The corrected establishment or mean interval between the time of the moon's transit 

and the time of high water is Xh. XXXVIIm., and the difference between the greatest and 
least intervals lh. 16m. The mean rise and fall of tides is 3. 6 feet; of spring tides 4.4 feet, 
and of neap tides 2. 8 feet. The mean duration of the flood is 6h. 18m., and of the ebb 6h. 09m. 

A.n extended and detailed examination around the island has not yet been made. 
The Middle Farallone lies N.NW. from the South Farallone, at an estimated distance of two 

miles. It is a single rock of small extent, and rises 20 or 30 feet above water. 
The North Farallones lie NW. by W. from the south, and distant, by estimation, from '1 to 

10 miles. They form a group of five small rocky islets, rising to a height of about 150 feet, 
and having a pyramidal appearance, as their name denotes. They bear about S. by V.. from 
Los Reyes, at an estimated distance of 114; miles. Their position has not yet been accurately 
determined, nor has any detailed hydrographic survey been made around them. 

To the southward and eastward from the North Farallone, at a distance of two miles, we are 
informed that a sunken rock exists, having 4 fathoms water upon it, with kelp around it, except 
when torn away by storms. In good weather the fishermen fish around it, but in bad weather 
the sea breaks upon it. We called attention to this several years ago, and since then have 
m:t with a Russian volume of charts, publishecl at New Archangel, in 1848, wherein a rock in 
this vicinity is marked "overflowed." For two miles W .NW. off these islets rocky bottom is 
found in 25 fathoms; thence to Los Reyes the depth increases to 50 fathoms about midway. 

The Farallones de los Frayles were discovered by Ferrelo in February, 1543, and he is stated 
to have seen six islands in this vicinity, one large and five very small, which Cabrillo had 
i~ssed on the previous voyage. The five small islands were doubtless the northern group, 

e large one the South Farallone, and the middle might very readily be missed on account of 
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its smallness. He states that for five days it was impossible to effect a landing upon them on 
account of the southwest winds and heavy sea. 

Sir Francis Drake is the first that specially mentions them, in 1579, as lying off the harbor 
or bay where he refitteJ. his ships. 

In some recent maps they are omitted. 
Point Tamales and Tomales bay.-Northward of Punta de las Reyes we find a long reach of 

broad white sand beach, backed by sand dunes, and extending in a N. ! E. directwn about 9 

miles, graduall.~r curving to the northwest, and changing to a high precipitous coast ~unning to 
Point 'I'omales, which bears N. by W. 14 miles from Los Reyes. Close to the point are several 
high rocky islets. "Vessels in thick weather should not approach this stretch of coast in less 
than 30 fathoms. The steep hills which commence from the sand dunes form a narrow ridge 
that attains an elevation of nearly 700 feet. This is about 1~ mile in width, and is bounded 
on the east by the bay of Tamales, which extends towards the southeast about 12 miles, and 
beyond the head of the Estero de Limantour, coming in from Sir Francis Drake's bay. The 
Bay of Tamales is narrow and very shoal, being nearly bare at low water, but having a small 
tortuous channel for a considerable distance up. The entrance is narrow and obstructed by a 
bar, having, it is reported, 18 feet water upon it at high tide. With the least swell from 
seaward it breaks all over the entrance. 

The ship Oxford, after getting ashore on the outside of the point, floated off, drifted into 
this bay over the bar, grounded on the flats, and at the next high water was floated off again. 
Small vessels carry the agricultural products of the immediate vicinity to San Francisco, and a 
considerable traffic is carried on in clams, crabs, and fish. 

In February, 1857, the waters of the bay changed to a deep purple color, and the fish died 
in such great numbers that the beaches and water were covered with them. 

This bay was known as Port Juan Francisco by the Spaniards when Vancouver visited tile 
coast in 1792. The present name was given to it on account of its peculiar shape. 

Belcher erroneously designates it as a part of Bodega bay. The topography of its entrance 
was executed by the Coast Survey in 1853. 

Bodega Head lies NW. by N. ! N. 18 miles from Los Reyes, and forms the northern point of 
Bodega bay, considering Tomales point the southern. The Head is two or three hundred feet 
high with a slightly rounding summit, and continues of nearly the same height for a mile or 
two northward, where it changes to a broad sand beach with low country near, but high hills 
in the back ground. The face of the land about here begins to change from its uniform want 
of trees to bills partially covered. It has been frequently held out as a warning not t-0 mistake 
Bodega Head for Punta de los Reyes, but there exists no reasonable ground for raising a question 
on this subject, although navigators, who have lost or jeopardized vessels, offer as an excuse 
the great similarity of the coast and headlands to those near the Golden Gate. Wei have never 
been able to detect it. 

BODEGA BAY. 

From Tamales bay to Bodega Head the course is NW. by W. t W., and distance 5 miles; 
while the average depth of the bay to the eastward of this line is I! mile. Eastward of 
Point Tomales the bay or roadstead acquires its full width at once by the shore running well 
east from the opposite side of the entrance to Tomales bay. .A.t Bodega Head the shore runs 
northward to the entrance of the shallow lagoon for nearly a mile, then curves to the ea.stward 
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along a low narrow sand spit for over a mile; thence southeastward in a line parallel to the two 
headlands. The shore about the middle of the bay becomes high, abrupt, and guarded by 

numerous high rocks. Inside of the low sand spit is an extensive lagoon, having small intricate 
channels, but almost destitute of water at low tides. The produce of the country is placed in 

lighters at the "port," or embarcadero, about one mile within the lagoon, and floated with 
the currents to the anchorage, which is about half a mile off the entrance in 5 or 6 fathoms, 
(hard bottom, of coarse sand and small patches of clay,) somewhat protected by Bodega Head 
and a rocky islet and reef extending about three·quarters of a mile off its southwest face from 

the full force of the northwest swell, which generally rolls in disagreeably. The reef off the 
Head is densely covered with kelp. During the winter season it is necessary to anchor well 
out to be ready to slip and run, as the sea room is very contracted and the swell heavy. 

Vessels in beating out must keep clear of the reef, the outline of which is well marked by the 
kelp. Some vessels have ridden out very heavy southeasters, but several bave been lost. 

The country in the vicinity of the bay is very productive, both in the valleys and upon the 
hills. A :fine tract of agricultural country stretches behind the coast hills, extending from 
Russian river to Petaluma creek, by which channel the produce of this region £nds its way to 
Sau Francisco. 

The secondary astronomical station of the Coast Survey was upon the western eud of the 
sand spit; its geographical position is: 

0 II 

Latitude· · · · · · · · · · · · · · · · · · · · 38 18 10. 3, north. 

Longitude · · · · · · · · · · · · . · · · · • 123 02 29, -..vest. 
k. rn. •· 

Or, in time . · . • · · · · · · · · . · · . · · 8 12 09. 9 
P.ides.-The corrected establishment or mean interYal between the time of the moon's transit 

and the tirue of high water is X!Ji. XVIIm.; arnl the difference between the greatest and least 
intervals is lh. 54m. The moan rise and fall of tides is 3.6 foet; of spring tides 4. 7 feet; and of 
neap tides 2. 7 feet. The mean direction of the flood is 671. 19m. and of tho ebb 5h. 59ni. 

Bodega bay was discovered by lleceta and Bodega in 1715, and placed in latitude 38° 18' 
north. It was partially examined by Mr. Puget, under Vancouver's direction, in 1792. 

In 1812, by permission of the Spanish governor of California., it was occupied by the Russian 
American Company, who afterwards refused to give it up, and retained possession until 1841. 
They erected two large wooden houses under the bluff, at tho entrance to the lagoon; but these 
buildings were in ruins at the time of our visit in 1853. A recent Russian work (1848) says: 
'?he bay of Bodega (Tuliatoalivo) was fully described in 1819 by Captain Hagemeister. It is 
stmilar to the port of Trinidad, in being convenient only during the summer, when the northwest 
winds blow along the coast; at any other season it is dangerous. Both its indentations within 

~he NW. and SE. headlands are sl1allow and contracted, and, therefore, it is necessary to anchor 
in the open roadstead.'' 

In 1839, under Belcher's orders, Kellett commenced the survey of Bodega, in the schooner 
Star1ing, and was soon after joined by the Sulphur. 

The line of equal magnetic variatio·n of 160 east crosses the coast line of Bodega bay in latitude 
380 15'; and in latitude 330 06' crosses the 124th degree of longitude. This is for January, 
lSS!.l. The line moves southward about a mile and a half annually. 

R Fo:t .z:oss.-The rocky, contracted, and unsafe anchorage off this place is NW.! N. from Los 
Rye~; distance 32 miles, and 15 miles from Bodega Head. 'l'he large white buildings of the 
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Russians on the rising ground, and about 100 feet above the sea, are the only marks for making 
it, and the shore is so steep and guarded by rocks and reefs as to render approach dangerous. 

No trade is now carried on here. 
The approximate geographical position is: 

0 

Latitude .•....•....... ·. · · · · · ..... . 38 30 north. 
Longitude ........ ·. · ... ·. ·. • .•... · 123 13 west. . 

On some charts it is erroneously placed in Bodega bay, with a large river running from the 

northward into the bay. Belcher states it to be 30 miles north of Bodega. 
The shore between Bodega and Fort Ross curves slightly eastward, and for several miles 

north of Bodega Head is bounded by a broad sand beach. Halfway towards Ross the ''Russian 

river'' empties into the sea, coming through a broad valley, northward of which and some 
distance inland commence the high hills, covered with timber, which gradually approach th~ 
coast until only a narrow space of open rolling land is found at Fort Ross; and the Russian 

vessels formerly used this as the distinctive mark of its position. The coast and coast hills to 

the northward are mostly covered with dense forests of immense trees \na thick undergrowth. 
From Fort Iioss to Punta de ..Arena tlie coast is almost straight, running NW. by W. !- W. 

for 37 miles. It is compact and abrupt the whole distance; covered with trees to the water's 
edge, and backed by an unbroken ridge of bills about 2, 000 feet high, and wooded to t.beir 

summits. 
Haven's Anclwrage.-About 24 miles northwestward along the coast from Fort Ross is a eon· 

tracted anchorage under high precipitous rocky islets, with a short stretch of beach on the 

main affording a boat landing. There is a protection, when anchored close in, against heaV}' 

northwest weather; but it would be very difficult to recognize the locality unless the position 
of a vessel approaching it were accurately determined. 

On the top of the bluff, at the north side of a small gulley, a secondary astronomical station 

5 of the Coast Survey was established in 1853. Its geographical position is: 
0 /} 

Latitude ... · ... · · · ... · · · · · · · · .. • 38 47 58.0 north. 
Longitude . · ... · . · · .... · . · .. ·. . . . 123 34 00. 8 west. 

h. m. .a. 

Or,intime ................... ~.. 8 14 16.0 

Northward of this anchorage high, bold rocks Iino the coast for four or five miles. 
Punta de Arena.-This is the first prominent headland north of Los Reyes, from which it 

bears NW. !- W., distant 67 miles. Approached either from the northward or southward, ~t 
presents a long level plateau, stretching out about two miles west of the high lands, and ternu· 

nating in a perpendicular bluff that averages about 200 feet in height, except the e:Ktreme 

northwest part, which is comparatively low, partially covered with sand, and destitute of tree;; 

for some distance inland. When seen from the southward, with the sun shining upon the face 

of the bluff, it shows remarkably white for the length of two miles. In fact, no point upon the 

coast presents such a bright appearance, or such uniform vertical bluffs, composed of h~rd 
rocks, twisted and distorted into many plications. Bold water is found clost:\ off the po.int 

outside the kelp, which, stretching strongly to the southward, shows the set and comparative 
strength of the current. In October, 1857, we judged it to be running at the rate of not ~ess 
than two mileR an hour. In July, 1853, the computed distances between the astronomical 
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station11 oompared with the indications of Massey' a patent log, showed· a current of from one or 
two miles, rnnning along the eoaat to the southward • 

.A.bout two miles southward of the point a email contracted valley opens upon the shore and 
off it is an anchorage for small vessels, moderately well protected from the northwest swell, 
but open to the wuthwest. 8e-veral schooners have gone a.shore here. A large bed of kelp 
lies off the anchorage • 

.A.bout a mile and a ha.If N. by W. from the point a.re several rooks showing just above 
water, and upon which the lea.at swell breaks. These were noticed by Vancouver in October, 
1793. When one mile broad oft' Arena, a high, shsrp pinnacle rook sho"Vn! well out from the shore 
on the horizon to the southward, with some rocky islets inside, and breakers well out beyond 
the pinnacle rock, yet northward of it; but their distances frDm shore are not probably as much 
as a mile. 

The approxim&te geographical position of Punta de Arena is--
0 

Latitude .. · .... • · ..•. · · · •.•.... • ·... 38 57 north. 

Longitude · · · · · · · · · · . · . · · · · · . · · · • · · · · 123 45 west. 
A recommendation ha.a been ma.de for a light-house upon this point, which is much needed by 

the me.il and ooaating steamers a.nd sailing vessels. 
The appearance of this a.nd adjacent parts of the coast induced Sir Francis Drake to call the 

land New Albion, whilst the same appearance and· sandy line to the northward of it doubtles11 
led the Spa.niards to designate it La Punta de Arena. It suggests an inquiry concerning the 
numerous Cape Blancos that a.re found in their voyages and maps. 

Allnon river.-From Point Arena the first point to the northwestward is 24 miles distant, and 
hearing NW. by N. j N. After passing Arena the coast falls to the eastward of north, and for 
six miles presents a. low shore-line with sand beach, changing suddenly to a straight, high, bluif 
shore with a. f~w trees, and backed within half a mile by hills of 2, 000 feet, covered to their 
BllllUnits with wood. Si&teen and a. half miles from Arena is the mouth of the .Albion river, a ., 
very small stream, with the barest apology for a harbor at its mouth. A saw-mill upon this 
stream induces coasters to obtain freights here, but a great many of those trading have been lost. 
The Coast Surveying steamer Active passed. in, but broke her anchor on the rocky bottom. 

Mendocino bay.-Twenty and a half miles from Arena, and four above Albion river, is a 
contracted indentation called Mendocino ooy, available for a few vessels in sum.mer, but 
dangerous in winter. The northern and southern points are about three-quart.en of a mile 
ape.rt, and the eastern shore retreats nearly half a mile. .A.t the southern head are several 
small roob and one large islet surrounded by rocks, oft' which are heavy breakers. Midway 
between the head3 is a •mall reef upon which the sea breaks heavily, with very little swell. 
Deep Water is found close a.round thie reef. Off the northern heMI is very bold water close to 

it. Into the noriheast part of the ba.y enters the river Nqgon or Rio Grande, between two an« 
three hundred yards wide, with a good channel on the southern side, a broad sand fiat on the 
northern, &nd a bar at.the mouth with but & few feet of water, and upon which it always 
breab, The .eastern ehore is: 1'<sld a.nd rocky. In the southeMtem part ia a. sand' beach, with 
a reef El2teitding from its O&D.tre. 

'l'h~ bay form. ncb a alight*indentatfun in the coast-line that it is difficult tO find, without 
:~~~ with ita. mmu~lt peettlia.rities, as there are . n~ prominent ~b by which to 

l'Dline it. The north lie.id ia a. ~ble bluft" about 60 f'eet h1gh1 and destitute Of tl'ees to the 
~6. 
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northward and some distance inshore. The south bluff is likewise destitute of trees, but m-0re 
irregular in outline than the other. Vessels bound for it in summer work a. little to windward, 

then nm boldly in towards the north point Upon which the houses become recognized; keep 
close as possible along tho shore, gradually decreasing the distance to 100 yards just off the 
south end of the point in 6 fathoms; run on about 150 yards past the point; head up hand
somely and anchor in 5 or 6 fathoms hard bottom. It is a bad berth in summer; and in winter 
a vessel must anchor far enough out to be able to slip her cable and go to sea upon the first 
appearance of a southeaister. Several vessels have been driven ashore here. 

An extensive saw-mill is located on the north eide of the river some distance up; formerly 
(1853) it was on the north head, and a stationary engine was placed near the mouth of the 
river to draw loaded cars up the inclined plane, whence they were drawn to the mill. The 
lumber was slid down shutes into large scows. 

The place is now sometimes called Meiggsville; formerly it was Mendocino City. 
The secondary astronomical station of the Coast Survey is on the north head, and its 

geographical position-
0 " 

Latitude·........................ 39 18 06.1 north. 
Longitude • . • • . . . . . . . . . . . . . . . . . . . 123 4 7 25. 6 west. 

1&. m. •· 
Or, in time···· · · · · ....... · · ... · ·. 8 15 09. 7. 

:Magnetic variation, 16° 35' E., July, 1857; increasing about 1'.4 yearly. 
From the point just north of Mendocino bay, (the :first one made from Arena,) the shore runs 

nearly straight for 28 miles N. by W. j- w:, being low and bounded by rocks for 12 miles, 
when the back hills reach the water and present an almost vertical front 2, 000 feet in height. 

From the deepest part of the bight, the general trend of the coast t.o Oape Mendocino is 

NW. l W., and distatice 45 miles, and for the whole of this distance it is particularly bold and 
forbidding, the range of hills running parallel to the shore and rising directly from it. It has 
been found impossible to travel along this stretch of seaboard, and the trail turns well into the 

interior valleys. 
For .January, 1859, the line of equal magnetic variation of 17° east crosses the coast-line 

in latitude 39° 58'; and in latitude 39° 48' crosses the 125° of longitude. This line moves 

southward about a mile and a half annuaHy. 

SHELTER COVE. 

From the compact shore above described, a plateau", destitute of wood,· and being from. 60 

to 300 feet in height, makes square out just above latitude 40° N. for a distance of half a mile, 

affording an anchorage from northwest winds, and may, perhaps, be regarde.d as a harbor of 
· d' dare refuge for swall coasters which have experienced heavy weather off Cape Men ocrno, an 

short of wood and water, both of which may be obtained here from one or two gulches open· 

ing upon the sea. 
From Point Arena it bears NW. by N. l N., distant 65 miles, The whole sea-face of the 

bluff is bounded by thousands of rocks above and below water, and vessels comi~ :rom th; 

north for shelter muat give it a wide berth, rounding it within one-third of a mile, . ~n 
anchoring in 5 fatboms, hard bottom, about one-third of a mile f~om. shore. In this posltion 
ii h n . . . . te. d in 1853 a.t res water comes down a. ravine bearing about north, and an Indian vi age e,x1• 



 

the bottom of the wooded ravine a little further to the eastward. There is always a swell here, 
and boat landing ma.y not be very easy. 

The secondary astronomical station of the Coe.st Survey was on the southeast part of the bluff, 
about 60 feet above the sea.; its geographical position is: 

0 ,, 

Latitude· · · · · . · · · · . · . . . . . . . . . . . . . . 40 01 13. 7 north. 
Longitude • · · . . . · · · · . . · ... · · - . . . . . 124 03 02. 9 west. 

h. m. •. 

Or, in time··.··· · · · · ............ , . 8 16 12. 2. 
Magnetic variation, 17° 02' east, in July, 1857; increasing about 1'.4 yearly. 

Upon old Spanish charts, a point in this vicinity is designated Point Delgado, doubtless 
referring to it. 

A. hydrographic sketch of Shelter Cove accompanied the Coast Survey Report for 1854. 

PUNTA GORDA. 

Is 17 miles NW. by W. ~ W. from Shelter Cove, and, as its name implies, is a large, bold 
rounding point. Half a mile off it lies a large rocky islet with rocks close in shore north of the 
point. From Punta de Arena it bears NW. i- N., distant 81 miles, and the line passing tangent 
to Punta Gorda runs one mile outside of Cape Mendocino. 

CAPE MENDOCINO 

Is 93 miles NW. \ N. from Punta. de Arena. Here the range of coast hills from the south
ward appears to meet a range coming from the eastward, forming a mountainous headland of 
over 3, 000 feet high, which is the western limit of the northwest trend of this section of the 
coast. The approximate geographical position of the cape is: 

0 

Latitude . • . • . . . ............. · . · · . · 40 25 north. 

Longitude . . . . • . . . • . • • • · . • • · · · · · · · 124 22 west. 
About 3 miles broad off lies a reef, just under water, known as Blwnt' s rooks or reef, upon 

which th~ sea gen~rally breaks. This reef was noticed by Vancouver as being about one 
league off shore.-(Vol. 1, page 198.) Half way between it and the cape, and a little to the 
B011thward, is a sunken rock which ha.a been discovered within the last two or three years, but 
not yet accurately located. It is called Fauntleroy's rock. Steamers have passed dangerously 
near it, a.nd in 1857 it was distinctly seen almost under the wheel of the steamship Commodore. 
Vessels ca.n, perhaps, pass over it in smooth weather, but with ~ heavy sea the water must 
break . 

. To the south~~d, tm.d i.n;llnedia.tely otf the pitch of the cape, lie numerous rocks and rocky 
ISlets, the latter being Ia.rge and high, with a peculiar pyramidal or sugar loaf appeara.nce. 
None of them seem to be more than half a mile from the shore, which is almost perpendicular 
and destitute of a. beach. 

~he face of the cape is very steep, rocky, and worn. Above this the general appearance is 
r~Umg, &mi tl:te Jqll'- covered with timber. The pyramidal islet& off it are very readily 
distinguished in a.ppraaohing from the north or south. 

From. C$pe M.*ocin& the following are the boo.rings and distau.ces to headlands to the 
northward: 

Trini<ltid Read, north, st) .. miles. 
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R.edding's rock, N. t W., 56 miles. 
Crescent City light-house, N. by W., 79l miles 
Cape Blanco or Orford, N. by W. j W., 145 miles. 
The extent of shore-line from Point Boneta to this cape is about 224 miles. 
It is generally stated that Juan Rodriguez Cabrillo named Cape Mendocino in honor of Don 

Antonio de Mendoza, the viceroy of Mexico; but the highest latitude he reached was Punta de 
los Reyes, to which he in reality applied that name. It is quite probable that under the lee 
of the rocks off this cape Ferrelo, the pilot and successor of Cabrillo, anchored on 'the last of 
February, 1543, and named it Caho de Fortunas, (Cape of Perils,) although he places his 

position in latitude 43°. The next day he may have been off Trinidad Head, and experiencing 
heavy northerly weather, his observations might have placed him in latitude 44:0

, but with his 
vessels, adverse currents, and a dead beat to windward, he could not have made a degree of 

latitude in a day~ Here he turned back, passed the Golden Gate on March 3, and reached 
the island of Santa Cruz on the 5th. It is utterly impossible that with his small crazy vessels 
he could make 800 miles (the distance from latitude 44° to Santa Cruz) in four days. 

FALSE XENDOCINO, Olt CAPE FORTUNA.S 

Lies northward of Cape Mendocino, distant 5 or 6 miles, and is another bold spur of moun

tainous headland, similar and almost as high as that cape. Between the two the shore recedes 
slightly, is depressed, and forms a beach receiving a small stream called Bear, or McDonald's 
creek, coming down through a narrow valley or gulch. Off this cape lie several rocky islets 
presenting the same peculiarities as those off Mendocino. There is no beach at the base of the 
almost perpendicular sea-face. 

The vicinity of these headlands certainly deserves a detailed hydrographic and topographical 
survey. It is reported that soundings have been obtained well to the westward of the cape; 
should such prove ·correct, the fact will be of importance to vessels, especially steamers, bound 
north or south, when near the coast and enveloped in fog, as it would enable them to judge of 

their position and change their course. 
We have ventured to call this headland Cape Fortune.a, to avoid the repetition of Mendocino, 

and to commemorate Ferrelo' s discoveries. 
After pas111ing it the shore changes to a straight, low, sandy beach, with valleys running 

some distance inland. 
Ea BiveT is a small stream withe. bar at its mouth, and distant 14 miles from Cape :Men· 

docino. It is very contracted and crooked, receiving the waters of a great msny sloughs near 
its month, and draining a. most fertile valley, which is rapidly filling up with settlers. . 

The first and only vessel that entered it was a schooner in the spring of 1860, when searchtn~ 
for Humbol<lt Bay. She thumped over the bar, which is ea.id to have 9 feet of water upon it 
at high tide. The Indian name for the river is W e~-ot. 

HUlCBOLDT 'BAY. 

The entrance to this bay lies 21 mi.lea from the sugar loaf islet eft" Cape )[endooino, and the 
bar N. by E. 22~ miles from Blunt' s rocks. The bay is situated immediately behind the ~ow 
sand beach and dunes, and extends 9 miles north and 4 miles sou.th of 'the entrs.nce; being 
contracted to leas than half a. mile in width abreast of the north end of the sou.th spit. It 
then expands to nearly three miles, and runs a mile and a half~ to the east,..ard of Table Bluff. 
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The single channel running into this portion divides into two crooked ones, which contain from 
one to three fathoms of water, all the rest show a. bare mud fla.t at low tides. .A.breast of the 
entrance it is nearly a. mile in width; with extensive sands bare at low tides, lying midway 
between the opposite shores, a.nd running nearly parallel with them. To the northward its 
average width is ha.If & mile for a. distance of 3i miles. It then expands into a. large shallow 
sheet of water, having two or three crooked channels through it, but the greater part being 
bare at low tides, showing extensive mud fl.a.ts, bordered by a grassy flat nearly a mile in width. 
In the channel way close to the north spit, not less than 3 fathoms may be carried, increasing 
for three miles to 61 fathoms. One mile north of the entrance, and on the eastern side, enters 
a small stream called Elk river. Two miles north of the entrance, and on the east side, is 
situated the town of Bvcksport, off which a depth of 3i fathoms is found within 150 yards of 
the shore. Vessels a.re got alongside the saw-mill wharf here at high tide to load, at low tides 
they rest upon the muddy bottom. The military station of Fort Humboldt is on a reservation 
on the bluff about 100 feet high, and immediately behind the town. On the same side, and 4 
miles north of the entrance, is the town of Eureka, off which is a portion of the channel, having 
nearly 3 fathoms in it, but no channel reaching it having more than lk fathom. The town 

was laid out before this latter fact was discovered. V easels lie at the wharves, resting on the 
mud at low tide. .A.breast of Eureka lie several fow marshy islands cut up by sloughs 11.nd 
pouds. The largest, called Indian island, is a.bout a mile long (NE.) by half a. mile in width. 
It is marked by two hillocks, surmounted by clumps of trees, near which were (1854) several 
wretched Indian huts. The smaller islands lie between this and the eastern shore and parallel 
with it. Uniontoom is situated on the northeast shore of the bay, and can only be reached by 
boats at high tide. It is the starting point for the Trinity and Klamath mines. From it an 
extensive wha.rf stretches far out over the mud flat, which vessels can reach at kigh tides. 

The southern spit from the entrance to Table Bluif does not average one quarter of a mile 
in width; is formed of low sand dunes and grassy hillocks, and bordered cm the bay side by 
marsh. At the lower extremity rises T<ihk Bl1fif, which the name well describes, to a height 
of about 200 feet; its western point nearly reaching the sea beach, and forming a good land 
mark for makWg the bay. Five miles east of it the hills commence rising. Abreast of the 
north end of the south spit rises Bed Blvjf, presenting to the entrance a perpendicular face, 
composed of sa.nd and gravel colored by the decomposition of iron ore near its surface, which 
is 96 feet above high water, and destitute of tree or brush. The bay front of the bluff is about 
one-third of a mile long, gradually decreasing to the low, flat land to the north, and also falling 
away to the south a.nd east. On this bluff the pilots have a Hag-staff to range with known 
points of trees beyond, by which they cross the bar and keep the run of its changes. A.t the 
base of the highest part of this bluff we discovered, in 1854, a tooth and part of the tusk of the 
~ .Primigtmiw. The low land on the eastern shore above Red Bluff averages half a mile 
in 'Width, and runs as far e.s Eureka, gradually changing to marsh, and bounded by plateaux 
and hilla covered with wood. The north spit averages half a mile in width, and its southern 
e:tremity is composed of sand dunes and grassy hillocks disposed in a marked manner parallel 
'IVlth the direction of the northwest winds. Two miles from the entrance trees cover the 

hilloob and run northward one mile, when a space of a mile occurs without them. Mter that 
they t• con mue along the shore. 

Tiu! en.tt'Qt&ce.-The bar of Humboldt bay is situated about a mile and a quarter from the 
entrance, or two miles from the SW. and highest part of Red Bluff. It undergoes irregn.lar 



 

cha1lgefl!, depending much upon the prevalence, direction, and strength of the wind. Early in 
1851 it bore NW., distant two miles from Red Bluff and about half a mile from the beach of 
the north spit. Three and a half fathoms were found upon it, 'With a width of 250 yards 

between the three-fathom curves, retaining nearly the same width and running on a southeast 
course towards the bluff, but approaching closer to the north than to the south spit. When 
between the two, the depth of water was increased to 11 fathoms, suddenly shoaling to four 
fathoms inside. Vessels kept the north spit within 150 to 250 yards on the port h~nd for 2 or 
3 miles after entering. In the fall of 185:2 the bar was reported to have moved to the' nnrthward 

about its entire width, and the ranges for going in, as laid down by the survey of the previous 

year, were entirely useless. In the spring of 1854 it was more than its previous width to the 

southward of its position in 1851, and the depth of water had decreased, until in June of that 

year, when we crossed, it was over half a mile in extent, with only 16 feet water at high tide. 

A bare spot then showed at the lowest tides W.NW. of the end of the south spit. We saw in 
that year a strange brig thump over the north sands, while ~ the course prescribed by the 
sailing directions of 1851. In 1857 less than 13 feet at high tide could be found upon it, and 
its extent was very much increased. Eventually a deep and narrow cfi.annel will be cut through. 
About 1852 a steam-tug was placed upon the bay, and has rendered the most efficient service 
in determining the changes of the bar. When vessels are seen approaching the bar a flag is 
hoisted on Red Bluff, and the tug goes out to take them in. If it is breaking 1:10 heavily on the 

bar that she cannot get through it, and it is yet practicable for the vessel to run in, she takes 
up a position and hoists her flag as a signal for the vessel to steer for her. She is invaluable in 
towing out the deeply laden lumber vessels, as the summer winds blow directly in the channel. 
In June, 1851, upon our first entering this bay, we found a brig, deeply laden with spars, 

waiting for an opportunity to get out. She had made several attempts to beat through the then 

narrow channel, but always failed, and had in this manner occupied 31 days. We have laid 

14 days off the entrance, and passed in when the water was breaking on the bar. .A. preliminary 
chart of the entrance to Humboldt bay was issued from the Coast Survey Office in 1851. 

The Hum1Jo1,dt, bay light-house is erected on the north spit, three quarters of a mile north of 
the entrance, and about midway between the bay and sea. shores. It oonsists of a keeper's 

dwelling, of one and a half story, with a tower rising 21 feet above the roof ftom the centre; 
both being plastered and whitewashed, and 1mrmonnted by an iron lantern painted red. The 
light is a fixed white light of the fourth order of the system of Fresnel, and illuminates the entire 
horizon. It is elevated 53 feet above high water spring tides, and should be seen in clear 

weather from a height of-
10 feet at a distance of 12 miles. 
20 feet at a distance of 13! miles. 
30 feet at a distance of 14i miles. 

Its geographical position, as determined by the Coast Survey, is: 
0 " 

Latitude .•••••••..•• • ~ ..•••... - . 40 46 ()S-6 north. 

Longitude .••.•••.••.•• .,. •.•.•. · 124 12 21 west. 
A. m. •· 

Or, in time ............ ·. · · .... · 8 16 49.4. 
Magnetic variation, 17° 06' east, in July, 1853, increasing about 1'.4 yea.rJy. 
The light was first exhibited December ~0, 1856, a.nd shows from s:u.nset to sunrise. 
A light on Red Bluff, which is nearly 100 feet high, would a.lways serve as a leading range, 
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as the Hag-staff and ensign placed there are now thus used by the pilots. The light would be 
distinguiahable readily at sea., when the present one might be obscured by the mist hanging 
over the surf on the beach. During the day the white buildings would be a capital mark 
against the green hills and trees in the back ground. This view, now and formerly expressed, 
has been repeatedly and earnestly urged upon our attention by many captains, merchants, and 
the pilots of Humboldt bay. 

Tides.-The corrected establishment or mean interval between the time of the moon's transit 
and the time of high water is XIP nm, and the difference between the greatest and least intervals 
is lh. llm. The mean rise and fall of tides is 4.4 feet; of spring tides, 5.5 feet; and of neap 
tides, 3.5 feet. The mean duration of the flood is 6h. 19m.; and of the ebb, 6h. OOm. 

From experiments made in 1854, we found the ebb current to run 3 miles per hour, with a 
maximum velocity of between 4 and 5 miles. 

The primary astronomical station of the Coast Survey was on the southwest part of Red 
Bluff. Its geographical position is: latitude 40° 44' 4011.2 north; longitude 124° 12' west; or, 
in time, Sh. 16m. 48s. Magnetic variation, 17° 04' east, in .April, 1854. 

A. secondary astronomical station was occupied in the reconnaissance of 1853 on the beach 
at Bucksport. Its geographical position is: latitude 40° 46' 371'.1 north; longitude 1240 10' 44'1 

west; or, in time, Sh. 16m. 42.9s. Magnetic variation, l'T0 06', in July, 1853. 
We have already mentioned the situations of three of the towns on Humboldt ba.y. Hum

boldt, the fourth town, is located on the south side of Red Bluff. It had eight or ten houses in 
1854, and was going backward. Bucksport has a goodly number of houses and one saw-mill, 
formed by hauling the steamer Commodore Preble on the beach, and using her engines for 
motive power. Eureka has eight saw-mills and a grist-mill, and presents a thriving appear
ance; one of the saw-mills is formed by the steamboat Santa Clara. Uniontown has one saw· 
mill. In 1854 ·we obtained a statement. of the commerce of the bay for a period of eleven 
months, ending May 31 of that year; from which it appeared that 143 vessels, ranging from 

71 to 540 tons, with an aggregate of 22, 060 tons, had brought to the bay 3, 089 tons of mer
chandise and 562 passengers, and taken away 18,1)32, 000 feet of lumber. Since that time 
other mills have been added, with increased power, and at a low estimate we may safely say 
that all can turn out an average of 120,000 feet per day. Many of the vessels trading to this 
bay were ill adapted to contend against the summer winds. The average time of the above 
vessels from San Francisco was a trifle under 12 days. Some beat up in 6 days; others 
required over 20; all, however, are in very light ballast trim. With vessels adapted to the 
trade, the average time up should not exceed 8 days, and the passage to leeward would 
average about 4. The average tonnage had regularly increased, and there had been a decrease 
in the average length of the passage to the windward. 

It_ has been erroneously asserted that this bay was discovered from sea in April, 1850, and 
by land in 1849; but the following account from a recent Russian work, (1848,) with an accom
panying chart, settles that question : 

"About Si miles from the port of Trinidad is situated the entrance to the Bay of Indians, 
called entrance of Rezanof. By the colonial documents of the Russian-American Company, it 
appears that it was discovered by citizens of the United States. In 1806 there was in it, (on 
au American vessel,) under commanll. of Vintep, [Ven tep} s beaver party of Aleutians, under 
the d~rection of Slabotchikoff, which was met by the Indians inimically. This bay is not fully 
desenbedi but it is known that it is very large; ilomewhat resembles the bay of San Francisco, 



 

only tb.e 9trance to it for vessels of large elus ia not convenient, a.nd with strong 1ff>llthwest 
winds it ia even impossible with any ve88eL The depth at the entrance is two sajhen, (14 
feet,) and then it breaks on the bar." 

The present name was given to the bay in 1850. 
M.tMJ, f'i'fJer is said to empty into the sea. about a mile north of Humboldt bay. It averages 

about 100 yards in width, with a bar at its entrance that prevent& egress; bnt the vast a.mount 
of timber in the valley mnst eventually find a passage through a canal t.o the nort~west point 
of Humboldt bay. A deep slough from the latter is said to approach quite close to Mad river, 
thus favoring the &xecution of sueh a projoot. 

Trinidad Head lies N. AW. 171 miles from the bar of Humboldt bay, e.nd north 39 miles 
from Cape Mendocino. The low sand beach off Humboldt continues past Mad river to within 
a couple of miles of Trinidad bay, when it changes to a bluft', guarded by innumerable rocks. 
For the entire distance of the low beach a. depth of from 10 to 15 fathoms may be found one 
mile from the shore. 

The bay or roadstead of Trinidad iB very contracted; but having deep water, and all 
dangers visible, forms a moderately good summer anchorage. The " Bead" forming the 
western shore of the roadetead, and a prominent mark when seen from close in, is about 3'15 
feet high, covered with a low, thick nndergr<J1Wth of scrub bushes; has very steep sides, and 
8 fathoms close to it8 southern base. Off the we.stern face, for nea.rly half a. mile out, lie several 
high rocky islets, with one half a mile south of it, but having 9 fathoms close to it. From the 
south face eastward to the 3-fathom curve the distance is one mile, and the depth of the bight 
to the northward of this line is about half a mile, with half a dozen rocb lying outside the 
3-fathom line, but well above water. In the northern part of the bay there is a sand beach 

extending a.bout half a. mile; thence ea.atward the shore is very rocky, the bluff being a.bout 
300 feet high, and covered with a heavy growth of timber. The town, formerly a place of 
some promise, frontl'I on the northwest pa.rt of the roadstead, and the boat Ja.nding is on the 
north side of a round knoll making out about 100 yards from the low neck running to the 

'' Heacl." .A. very considerable qaantity of sea weed lies off here. 
A hydrographie sketch of the bay and view of Trinidad Bead accompanied the CoMt Survey 

Report for 1851. ·. 
In working into the anchorage beat in boldly past the outerm08t rock until the rock just off 

the ea.stern side of the Head is in range with the knoll (having a few trees upon it) between the 
town and the Head, with the south face of the Head bearing W. by N., a.nd anohor in seven 
fathoms, hard bottom, within one-third of a mile of the rock and Bead, having the neck visible 
to the westward of the knoll, and a stlgar loaf rock beyond the neck showing over it. A. SW'e~ 
will generally be fodd setting in. In winter it is a ~ngerous anchorage, and if a vessel is 
unluckily caught, her chances of riding out a southeaster ve very few. Several Spanish ~e!s 
were wrecked here' when it was ~ited by them. and a nabet:' or veuels ~ve been lost within 

the last eight yea.rs. , , 



 

called Smith's river. The entrauce to this river we looked for in vain from ilttl deck of the 

steamer, although scarcely two miles off shore, but were able to form a good estimate as to where 
it should open by the. peculiarities of the northern bank, which wa.s a low perpendicular bluff. 
Its approximate geographical position iB: 

0 

Latitude ... · ...... · .•......... 41 54 north. 

Longitude· • · · · · . · · · · .. · · · . · · . · 124 11 west. 
The "Smith's river" of recent maps and descriptions is a myth. North of this sma.Il stream 

the coast acquires an elevation of about one or two hundred feet for a short distance inland, 
and is bounded by high mountains. 

COAST OF OREGON. 

About three miles by the shore to the northward from the deepest part of St. George's 
bay, the boundary line of California and Oregon, of 42° N. latitude, strikes the coast near a 

noticeable high pyramidal mound, rising abruptly from the pla.t'><l.u, which is destitute of timber. 

CHEKTO RrVER. 

Five miles from the deepest part of St. George's bay, and in latitude 42° 01' N., longitude 
124° 15' W., (both approximate,r ~pties a stream which is from 50 to 60 yards wide 
at its mouth, with ba~ks about 100 feet high, and bounded half a mile inshore by very high 
hills. It appears deep and sluggish, and in August, 1853, was completely closed at the 
mouth by a heavy gravel beach. The anchorage off it is open and exposed from west to south, 
with several reefs in and around it. No survey or reconnaissance has been made. We found 
Indian huts in great numbers upon both banks, but most of the Indians were engaged higher 
up the stream in taking salmon. 

On the Coast Survey charts of 1853 this stream was marked Illinois river. 
From Point St. George to an arched rock about 40 feet high, in latitude 42°11', the course is 

NW. by N. 27 miles. The coast between the Chekto and the point within a mile of the arch 
is high, bold, compact, and bordered by vast nwnbers of rocks, with very deep water close 
inshore. From this the shore runs nearly NW. by N. ~ N. for 40 miles to Cape Orford, making 
a long gentle curve of 4 miles to the eastward, and being in general high, abrupt, and rocky. 

BOGUE' 8 RIVER. 

Within the long stretch just referred to is found the entrance of Rogue's river, in latitude 
420 25' N. and longitude 124° 22' W., both approximate, having a long, low, sandy point on 
the south side, and a high, steep hill, with two large rocks off its base at the north side. It 
comes from t:he interior between high mountains, and it is next to m;possible to travel along its 
course. J11St within the entrance and on the north side were large Indian villages in 1853. 
When passing it in moderate northwe~t weather the sea was breaking heavily across the bar, 

and this is reported to be generally the case. It bas not been examined or surveyed, and the 
depth of wateron the bar is variously reported from 10 to 18 feet; the former, doubtless, nearer 

the truth. llcArthur reports ten feet on the bar, but that the channel is too narrow for 
sailing vusels to turn in. In the spring of 1850 the New York pilot boat W. G. Hagstail' 
entered. the»n:Yer, and we believe wBB attacked by the Indians, deserted, plundered, and burnt • 

. TLe n~ veiiaet·ib~t entered was the scho~ner Sam. Roberts, in July of the same year, which 
got out s&rely. . 1t e kno-\v of no of her vessels ever having made the attempt. . 



 

Near the entr-aace commences the detached deposits of amifemus sand and gravel, which are 
found northward along the coast to the Cpquille 1·iver. 

The name of the river was suggested by the dishonest propensities of the natives in its 
vicinity. On the maps it is called Toutounis, and the Too-too-tut-na or Klamet. These names, 
we judge, have arisen from misapprehension, because the Indians hereabouts when asked a 
quel'tion which they do not understand, answered too-ta, too-ta, too-ta, signifying negation, 
and rendered more empha.tic by repetition. Or the name may be derived from the-, Too-too-tan 
village, some distance up the river. That existing (1853) on the north head of the mouth of 

the river is Tar-shoots. Several campaigns have been made against the Rogue River Indians, 
and they have been found a warlike and troublesome race; but the manner in which they were 

treated by some of the early settlers was well calculated to rouse them to a war of retaliation. 

ROGUE'S RIVER REEF. 

The rocky islet.s composing this reef are not so large as the Dragon rocks, and run more 

nearly parallel with the coast line. The southern group of rocks lies W. l N., about four 

miles from the north head of the entrance to Rogue's river, and stretches northward three 
miles, where a gap occurs between them, and another cluster lying a mile and a half off shore. 
Off this inner group lie several dangerous sunken rock~,_ which must be sharply watched from 

aloft when the sea is not heavy enough to break upon them. As seen from the southward, the 

inside rock of the outer group shows a perpendicular face eastward, and sloping back to the 
west. The channel through this reef is perhaps a mile wide, but more dangerous than any 
other on the coast. No hydrographic survey has been made of it, and it is never used by the 
coasting steamers . 

.Abreast of the northern part of this reef is a five-mile stretch of low sand beach, backed by 
high, rugged, wooded hills, when the shore changes to an abrupt and precipitous face to Port 

Orford. Many rocks closely border the shore, and five miles south of Port Orford a high 
rocky islet lies nearly a mile off the base of a hill about 1, 000 feet high. 

PORT ORFORD. 

This is by far the best sllDlmer roadstead on the coast between Los Reyes and the Strait of 

Juan de Fuca. From the extremity of the SW. point eastward to the main shore the distance 
is two miles, and from this line to the grea.test bend of the shore northward the distance is one 
mile. The soundings within this space range from 16 fathoms close to Tichenor's Rock, forming 

the SW. point of the bay, to 3 fathoms within one-quarter of a mile of the beach on the north· 
east side; with 5 fathoms at the base of the rocky points on the northwest side towards 

Tichenor' s Rock, one mile off the shores of the bay, the average depth is about 14 fathoms, 
regularly decreasing inshore. 

The point forming the western part of the bay presents a very rugged, precipitous outline, 
and attains an elevation of 350 feet. Its surface is covered with excellent soil and with a sparse 
growth of fir. From this point the shore becomes depressed to about 60 feet at the northern 
or middle part of the shore of the bay where the town is located. The hills behind are 

covered with a thick growth of fir and cedar. . 
The anchorage is usually made with the eastern end of the town bearing nor~h, being Just 

open to the ea.st of a high rock on the beach in 6 fathoms water hard bottom; having a sharp, 
· · . ' ' h town high pomt bearing NW. by W. one-quarter of a mile distant, the bee.ch in front of t e 
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distant a quarter of a. mile; and three rocks just in the three-fathom line E. by N., distant he.If 
a mile. Steamers anchor a little to the eastward of this position, and closer to t.he town, in 4 
fathoms. Coasters from the south in summer beat up dose inshore, stretching inside of the 
outlying islets to avoid the heavy swell outside. Coming from the northward they keep just 
outside of a high rock one-third of a mile off the western head, and round Tichenor' s Rock 
within half a mile. In winter anchor far enough out to be ready to put to eea when a south
easter comes up. During a. protracted gale in December, 1851, a terrible sea rolled in that no 
vessel could have ridden out. The old steamer Sea Gull was driven northward, and lost two 
weeks in regaining her position, and the mail steamer Columbia hardly held her own for many 
hours off the Orford reef. 

The nsual landing is between the rock called Battle Rock, north of the anchorage, and the 
point of rock close on its west side. A road is cut from here up to the town, which consists of 
but a few houses. Sometimes a landing is made on the rocky beach a quarter of a mile west
ward of Battle Rock, in the bight where a. sloping grassy bluff comes to the water; but this 
landing is over a. rocky hott-om. A road is cut up the slope to the site of the military post of 
Port Orford, which is now abandoned. 

From ''Battle Rock'' the shore eastward is skirted by sand beach for ll mile to a rough, 
rocky point called Coal Point. About midway in this distance empties a small creek, whose 
banks are composed of a deposit of auriferous sand and gravel, the same as found in front of 
t.he town abreast of Battle Rock, and which has yielded as high as $30 to $40 per diem to each 
miner. 

Several attempts have been made to open a road from this place to the mines about 60 or 70 
miles eastward, but thus far without success. Several parties have gone through, but could 
find no direct available route for pack animals. Upon the opening of such a road it would 
become a large depot of supply for the interior. In the neighborhood of Port Orford are found 
immense quantities of th0 largest and finest white cedar on the coast, and for some years a. 
saw-mill has been in operation, affording a small supply for the San Francisco market of this 
lumber, unapproachable in quality by any on the Atlantic coast. 

The primary astronomical station of the Coast Survey, estabfahed here in 1851, is on the 
top of the ridge just west of the town, at a height of 262 feet above the sea, and within a fow 
yards of the western edge of the bluff. Its geographical position is: 

0 ,, 

Latitude .••...•.......••........ · 42 44 21. 7 north. 
Longitude •................. · · .. · 124 28 4 7 west. 

h. .... •. 

Or, in time ........... • ......... · 8 17 55.~ 

Magnetic variation 18° 29' east, in November, 1851, with a yearly increase of about 11.4. 
From this sta.tion Tichenor's Rock bears S. by W., three quarters of a mile distant. 

_The secondary astronomical station (1853) is in front of the town, north of Battle Rock, and 
within 50 yards of the edge of the bluff. Its geographical position is: 

0 II 

Latitude . . • • . . . • . . . . . . • . . . . . . • . . . 42 44 28. 2 north. 
Longitude • . . . • • . . • . . . . . . . . . . . . . · 124 28 13 we.st. 

A. ""' a. 
Qr., in time .....•.•....•......... · 8 17 52.8 

1'icl&.-Th.e cor~ct est;abli.shment or m~B.ll interval between the time of the moon's iiranait 
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and the time of high water is XIh. XXVIm. The mean rise and fall of tides is 5.1 feet; of 
spring tides 6. 8 feet, and of neap tides 3. 7 feet. The mean duration of the flood is 6h. 19m., 

of the ebb, 6h. 7m., and of the stand Ok. 39m. The average difference between the corrected 
establishment of the a. m. and p. m. tides of the same day is lh. 22m. for high water and 
Oh. 40m. for low water. The differences when the moon's declination is greatest are 2h. 12m. 
and lh. 28m., respectively. The average difference in height of those two tides is 1.4 foot for 
the high waters, and 2. 6 feet for the low waters. When the moon's declinatio11- is greatest 
those differences are 2.3 feet and 3.9 feet, respectively. The average difference of the highest 
high and lowest low waters of the same day is 7 .1 feet, and when the moon's declination is 
greatest 8. 2 feet. The highest high water in the twenty-four hours occurs about lOk. 45m. 

after the moon's upper transit, (southing,) when the moon's declination is north, and about 

lh. 14m. before when south. The lowest of the low waters occurs about 7 hours after the 

highest high water. 
This bay was called Ewing Harbor in 1850 by McArthur, but is now known by no other 

name than Port Orford, from its proximity to Cape Orford. .A sketch of it was published by 

the Coast Survey Office in 1854. 
From the western extremity of Port Orford, Cape Orford or Blanco bears NW. k N., dii;tant 

6 miles, the shore line between them curving eastward about a mile. Immediately north of 

Port Orford it is composed of a very broad, loose sand beach, backed by a long uniform sand 

ridge of 100 feet height, covered with grass, fern, sallal bushes, and a few firs; while behind 
this the ground falls and forms lagoons and marshes. This ridge extend;; aearly to the mouth 

of a stream called Elk river, 34 miles from Tichenor' s Rock. This narrow stream, fordable at its 
mouth at low tides, comes for miles through broad marshes covered with fir and white cedar, 

and an almost impenetrable undergrowth. The south side at the mouth is low, sandy, and flat; 
the north side, a slope rising from the marsh inshore and terminating on the beach in a perpen
dicular blu:lf, averaging 100 feet high, covered with timber to its very edge for a couple of 

miles, when the timber retreats some distance inland. The face of this bluff exhibits vast 
numbers of fossil shells in the sandstone. .At its base a sand beach exists which may be 
travelled at low water. 

CAPE ORFORD, OR BLANCO. 

In making this cape from the northward or southward it presents a great similarity to Point 
Conception; appearing first as an island, because the neck connecting it with the main is 
comparatively low, flat, and destitute of trees, with which the cape is heavily covered to the 

edge of the cliff. It is, perhaps, over 200 feet high, but the trees upon it make it appear at 

least 100 feet more. Thesidesare very steep, and worn away by the action of the sea, showing 
a dull whitish appearance usually, but bright when the sun is shining upon them. Atthe base 
are many black rocks and ledges stretching out to form the inner part of Orford reef. ID the 
bend, southeast of the cape, rises a large, high, single rock, about 100 yards from the beach. 

The approximate geographical position of the cape is: 
0 

Latitude · • · . . . • . . . . . . • • . . . . . . . . . • . • . . 42 5-0 north. 
Longitude·· .. ·• . ·. · . • . . . . . . . . . . • . . • . . 124 30 west. 

Being thus the most western part of the ma.in land until we reach latitude 4: 7° 50'. 
From it Cape Mendocino bears S. by E. i E., distant 146 miles; Cape Disappointmentligb~ 

at the north head of the entrance to the Columbia, N. by W. ! W., distant 2-07 miles; an 
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Tatoosh island light, off Cape Flattery, N.NW., 332 miles. From the line joining Blanco and 
Cape Disappointment the coast does not, in any place, leave it more than 12 miles . 

.A. light of the first order is required upon this cape, or upon one of the rocky islets of the 

outlying reef. 
Upon old Spanish maps a cape near this latitude has been called Blanco, from the assertion 

that Antonio Flores discovered and so named it in 1603. He says that from this cape the coast 
trends northwest, and near it he found a large river whicb he tried to enter, but could not on 
account of the strong current running out. 

At that time the magnetic declination must have been about zero, and perhaps several 
degrees west. Assuming it as zero, the coast thence northward for nearly 100 miles trended 

• N. by E. ! E. In a translation of Russian voyages to the northwest coast, published in 1761, 
we find a cape laid down in latitude 42~ 0 called C. Blanco de San Sebastian, thus combining 
Yizc~ino' s dirnovery and his pilot' s.-{See remarks upon Point St. George.) 

The name Orford was given by Vancouver, in 1792, and placed by him in latitude 42° 52'. 
On the western coast this name is now almost invariably used. 

ORFORD REEF. 

About 4 miles off the coast, between Port and Cape Orford, lies a group of rocky islets and 
sunken rocks. There are seven large, high ones within an area of one square mile, with small 
ones that are just awash, and others upon which the sea only breaks in very heavy weather. 

The southeastern rock is called the ''Fin rock,'' and has a perpendicular face to tho south
west, with a sloping surface to the northeast. Near it are several low, black rocks. The Fin 
rock lies W. ~ N., distant 4j miles from the western point of Port Orford, but the general direction 
of the other six is N.NW. from Fin rock. West from Port Orford, and distant 4~ miles, is a 
small, black rock, and near it a smaller one, upon which the sea breaks only occasionally. W. 
by N. ~ N., distant 4i miles from Port Orford, lies the largest of the seven islets, rising up with 
high and nearly perpendicular sides. On the same course, and a mile and a quarter further 
out, is a small rock, and half way between them a rock awash. This is the northern limit of 
the group. 

Stretching S.SW. for a mile and a third from Cape Orford are numerous rocky islets and 
sunken rocks, with large fields of kelp; but ceasing at that distance, a passage is left one and a 
half mile wide between them and the northern islets of the outer group. The course through 
the middle of the passage, clearing the rock called Klooqueh, off the western point of Port 
Orford, is NW. by W., with ten fathoms rocky bottom on the shoalest part of that line. 

This passage is in constant use by mail and coasting steamers, but the hydrography of the 
reef has not yet been executed, and only a preliminary examination of the position of the outer 
rocks. Although the general trend of the southern group is N.NW., it is very probable that 
they are a continuation of the reef making out from the -cape. 

One mile north of Cape Orford empties a small stream having a great number of rocks off its 
mouth. In 1851 it was usually called Sikhs river, the ''jargon'' name for friend. On some 
~.aps we find a stream near this locality called the Sequalchin river. The vi1lage upon the 
:Sikhs is called Te-cheh·quut. 

b ~rom Point Boneta to Cape Orford the extent of shore line is 388 miles; Boneta to Mendocino 
e1ng 223 miles. 

Generm/eature.tJ.-From Cape Mendocino the hills upon the seaboard range about 3, 000 feet 
48 e 
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high, running parallel with the coast at a distance of from 3 to 5 miles; receding somewhat at 
the Eel river valley and Point St. George; and at other points coming abruptly to the ocean. 
The whole face of the country is covered with dense forests. and offers almost insurmountable 
obstacles to the opening of roads intended to strike the trail leading along the valleys of the 
Sacramento and W allamut. 

Northward of Cape Orford the appearance and nature of the coast assumes a marked 
change. Long reaches of low white sand beach occur, and sand dunes, broken by ~old rocky 
headlands, and backed by high irregular ridges of mountains. On the sea-face and southern 
sides of many of these prominent points no timber grows, and they present a bright lively 
green of fern, grass, and bushes. The general altitude of the mountains appears the same a~ 
to the southward. 

COQUILLE RIVER. 

From Cape Orford to the mouth of the Coquille, in latitude 43° '1', the coast runs exactly 
north, with a slight curve of a mile and a half eastward, and a short distapce north of Orford 

consists of a low sand beach, immediately behind which are long shallow lagoons receiving the 
water from the mountains, but having no visible outlet to the sea. Along this shore the 
soundings range from 7 to 15 fathoms at a distance of a mile. 

The south point of the entrance to this river is a high bluff headland, whilst the north point 
is a long, low, narrow spit of sand, overlapping, as it were, the southern head, so that the 
channel runs parallel with and close under it, (1851.) A short distance off it lie several rocks, 
but not of sufficient size to lessen the western swell which breaks continually across the bar. 
The widest part of the month is less than 100 yards, after which the river spreads out into a 
large sheet of shallow water, about two miles long by three-quarters of a mile broad, and 
bounded by low ground. Into the northeast part of this lagoon enters the river, which has 
been followed a distance of about 30 miles in a northeasterly direction, and having a depth 
throughout of not less than 15 feet, and an average width of 40 yards. It drains a very fertile 
region, densely covered with many varieties of wood. Numerous Indian encampments were 
fou1Hl along its banks from the mouth, and quite extensive fish weirs were discovered and 
destroyed. 

When off the entrance, in 1854, we saw about a dozen houses which had been built by the 
miners engaged in washing the auriferous sand and gravel at the back of the beach. In 
approaching this coast we encountered a very heavy swell, with the water changing to a dark 
brown color, and after passing through it tacked off shore, hove to, and sounded near its outer 
limit, but found no bottom with 84 fathoms of line. 

The alleged depredations of the Indians in this section led to a campaign against them in 
1851. 

Some recent maps have a river here, called the Soquils, and one within a short distance 

called the Cotamyts, but no such stream exists in thi~ vicinity. 

CA.PE GREGORY. 

Between the Coquille river and this headland we find another low sand beach for ten miles 
to the south part of Gregory, which rises up very precipitously; the hill attaining per~aps 
2, 0()() feet elevation two miles back, runs in ll. straight line northward for three or four miles, 

and bounded by many rocks, slopes to the northward to a perpendicular point, about 60 feet 
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high, and peculiarly cut and worn by the action of the sea. Thence it takes a sharp turn to 
the E.NE. for two miles, to the bar off the entrance to Koos bay. 'l'he cape, as seen from the 
southward, shows a couple of rocks a short distance from its western point. Along the low 
shore soundings in 10 fathoms are found one mile off. We have been informed that vessels 
anchoring close under the north face of the cape may ride out heavy southeast gales. If so, it 
is very important, no other place between Sir Francis Drake's and Nee-ah bay, except, 
perhaps, under Destruction island, affording that protection. If a southeaster should haul to 
the SW., and then NW., as they usually do, the chances of getting out would be very few. 

The approximate geographical position of the NW. point of the cape is: 
0 

Latitude ......•...... · ..... · . . . . . . 43 20 north. 
Longitude . . . . . . . . • . . . . . . . . . • . . . . . 124 20 west. 

And it bears north 30 miles from Cape Orford. 
It was named by Captain Cook, who placed it by bearings in latitude 43° 30', and is 

described by him as follows: "This point is rendered remarkable by the land of it rising 
immediately from the sea to a tolerable height, and that on each side of it is very low." 
Vancouver placed it in 43° 23'. 

It is sometimes called by the recent appellation of Arago, which has been adopted on the 
Coast Survey charts. It is known by both on the weiltern coast. 

KOOS BAY. 

Nearly 3 miles E.NE. of the northern extremity of Cape Gregory is the wide and well 
marked entrance to Koos bay. The south head is high and bold, being the base of the hills 
forming the cape, whilst the north point is low and sandy, with small sand dunes. We cannot 
state their distance apart. On the bar, extending some distan?e out, a depth of only 9 to 9! 
foet of water is found, but several small coasting steamers pass over, and not unfrequently 
thump upon it. The bay presents the appearance of a long lagoon having two branches, one 
stretching southeast from the entrance, and the other following the trend of the coast north
ward. Traffic is drawn hither by the mining of the coal (lignite) which is carried to the San 
Francisco market, but is found unfit for steamship consumption. The geology of the country 
does not give promise of coal. 

We have seen the sea breaking completely across the entrance in moderate northwest 
weather, and know that the mail steamer has tried to enter, but upon seeing the danger would 
not take the risk. 

The name Koos is that approaching nearest the Indian pronunciation of the word. On some 
maps we find a small stream called Cahoos, disemboguing just south of Cape Gregory. The 
name on the Coast Survey charts is Kowes, being that used on the first reconnaissance. 

The word Koos signifies, in the Too-too-tan language, a lake, lagoon, or lal!d-locked bay. 
Duflot de Mofras translates it R. des Vacbes. 
~n January, 1859, the line of e,qual 11iagnetic variatwn of 19° east crosses the coast-line in 

latitude 43° 391
, and in latitude 430 291 crosses the 125° of longitude. This line moves 

annually southward about It mile. ' 

UMPQUAH RIVER. 

North of Koos bay to the Umpquah river is another straight, low sand beach, with sand 
dunes, backed by a high ridge of hills densely timbered. The shore runs nearly north, pre-
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senting a very white appearance when the sun shines upon it, and having from 10 to 15 
fathoms of water one mile off the beach. The southern point of the entrance to the river is 
a marked spur of the mountains from the southeast, and is bordered by sand dunes. The north 

side of the entrance is a long range of white shifting sand hills, running with the coast for two 

miles, and suddenly changing to high, rocky hills covered with wood. The river is the largest 
stream entering the Pacific between the Sacramento and the Columbia rivers. It is 51 miles 
N. j W. from Cape Orford, and 21 miles north of Cape Gregory. The entrance i~ long and 
narrow, running nearly north for 5 miles; bordered on the south side by a rocky, wooded 
shore; on the north, for two miles, by loose sand hills, changing, after the first mile, to sand 
sparsely covered with coarse grass, bushes, and fir, and in 4 miles to steep, high, rocky banks, 

covered with large trees. An immense flat, mostly bare at low water, stretches south from 

the north point to within 300 yards of the south side of the entrance, through which narrow 
space runs the channel, having (1853) a bar with only f3 feet upon it, and less than 100 yards 
wide. From the bar the point of bluff, just inside the entrance, bears NE. by E., and is 

distant ll mile. About 1851 or 1852, two range marks were placed on the south shore for 
running in by, and they are frequently referred to as data by which to trace the changes of 
the bar ; but the captain who erected them has assured us that the bar waR not on their range, 
but to the southward of it. 

Buoys for crossing the bar.-In January, 1858, it was announced that the bar had been 

marked by buoys. 'l'wo third class nun-buoys, painted white with white and black perpen· 

dicular stripes, are placed in line with the ]igLt-house, which bears from them E. by K. i N. 
The inner buoy is just within the bar, and in 3~ fathoms at mean low water, and can be passed 
on either hand, but only close to it. The outer buoy is just outside the bar in 10 fathoms at 
the same stage of the tide, and can also be passed on either hand. Keeping the two buoys in 
range with the light-house, 14 feet may be carried over the bar at mean low water. 

The above directions show that the bar of the river has moved about 400 yards to the 
northward of its position, as determined by the hydrographic survey of 1853, 0~ri has, more· 
over, deepened. In light weather it can be readily determined by the breakers on each side, 

but with a heavy swell the sea is terrific. In October, 1852, the Coast Surveyirg steamer 
Active lay off the bar two days trying to get in, but found it impracticable. Several steamers 

have thumped heavily on the bar, one nearly carrying away her sternpost, and in 1858 the 

mail steamship Columbia in coming out had her decks swept fore and half by the huge combers 
rolling in like high walls. Several vessels have been lost at its entrance, and within a very 
recent period no pilots belonged to the river, because the trade was too small to pay. 

During the early part of November, 1858, the bar at the entrance to the Umpquah changed 
greatly, and the depth of water upon it was so much decreased that the steamship Columbia, 
which thumped over it, could not leave the river for several weeks. Upon sounding at the 
entrance it was found that the channel across the bar had moved about half a mile northward 

of its former position. 

U1£PQUAH RIVER LIGHT-HOUSE. 

The light-house is erected on the south side of the entrance, close to the beach, which is of 

shifting sand. The structure consists of a keeper's dwelling of stone, with a whitewas~ed 
tower of brick rising above it, and surmounted by an iron lantern painted red; the e~tire 
height being 92 feet, and the height of the light 100 f'6et above the mean sea level. The Itght 
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is a fixed white light of the third order of the system of Fresnel. It was first ex.hibited October 
10, 1857, and shows every night from sunset to sunrise. In an ordinary state of the atmo
sphere it should be seen from a height of 10 feet at a distance of 15 miles ; 20 feet at a distance 
of 16k miles; 30 feet at a distance of 17l miles. 

In the day time the town will show projected against the dark green fir on the hills behtnd 
it, and with the sand dunes to the north, be a capital mark for making the river. 

The geographical position of the light, as determined by the Coast Survey, is: 
0 I/ 

Latitude · ....... ·. · . . . . • . . . . . 43 40 18.5 north. 

Longitude · · · · · . · · . · .. · · ... · .. 124 11 0. 3 west. 
h. "'· •. 

Or, in time . . . . . . . . . . . . . . . . .. . 8 16 44.2. 

Magnetic variation 18° 55' east, in .July, 1851, with a yearly increase of 1'.4. 

From the bar the light bears E. by N. ! N., distant about a mile, (1858.) After crossing the 
bar the channel, when approaching the light-house, runs close to the south shore, and increases 
in depth from 3!- fathoms to 13 off the point of bluff. Abreast of the meeting of the sand 
beach and bluff, and on the south side, lies a rock, visible at extreme low tide, upon the three
fathom curve. It is not laid down on any chart. From the point of bluff vessels steer across 
the river to strike the east side of the north point, about one-third of a mile from its extremity; 
then haul across E.NE. to the other shore, close along which the channel runs; this course 

takes them clear of a fl.at and rocks in mid-river, and bearing E.NE. from the south end of the 
north point. The small indentation of the shore line on the right, after making the first 
stretch from the point of bluff, is called Winchester bay, having no water, and being but an 
extensive mud flat; three miles inside the light-house the river continues half a mile wide, 
then expands to a mile, and is filled with numerous extensive sand and mud flats. Five miles 
from the light-house it bends sharply to the eastward. 

A prelimin~ry Ghart of the entrance to Umpquah river was issued from the Coast Survey 
Office in l 8v±." 

The secondary astronomical station of the Coast Survey was on the west side of the river 
on the edge of the first grove of fir, and one mile from the end of the north point. Its 
geographical position is : 

0 

Latitude .................. · · · 43 41 453. north. 
Longitude ................ · · · -124 09 57.0 west. 

h. m. a. 

Or, in time •..... ·. · ..... · .. · · 8 16 39.8. 
This river is said to drain an extremely fertile region abounding in prairie la.nd well adapted 

to agriculture and grazing. Ross Cox mentions a pine tree discovered in the Umpquah valley 
measuring 216 feet t.o its lowest branches, and being 57 feet in circumference. 

The Indian name for the river below the rapids is Kah-la-wat-set, and to the upper part 
they apply the name Umpt'quah. 

T~e first vessel we know of entering it was the schooner Sam Roberts, .August 4, 1850, after 
connng out of Rogue's river. 

This river is sometimes supposed to be the river discovered by Flores in 1603, and after
wards referred to as the "River of the West." 

Frolll. the Umpqua.b the coast runs in a remarkably straight line N. by W. i W. to the south 
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point of the entrance to the Columbia river, in no case varying more than 3 miles inside the 
line joining these two places. 

Bank.-NW. by N., distant 66 miles from Cape Orford, is the southern end of a bank ex"tending 
parallel with the coast for 30 miles, and about the same distance from it. The least depth yet 

discovered upon it is 43 fathoms, and the nature of the bottom very variable, there being blue 

mud, coarse blue sand, coral, pebbles, gravel, mud, and shells. Coasting vessels have often 
reported passing over localities having a heavy swell upon them, and one frequently so 
reported near the Umpquah led to the examination which discovered this. When Heceta was 
upon this coast, and in this vicinity, he said: "On Sunday I found great differences [of depth;] 
at 7 leagues I got bottom at 80 fathoms; and nearer the coast I sometimes found no bottom." 
Should a thorough examination of his discoveries here satisfactorily show that he did really 
cross this or any yet undiscovered adjacent bank, it would be a tribute to his explorations on 
this coast to apply his name to it. ,. 

CA.PE PERPETUA. 

After leaving the Umpquah 2 or 3 miles a bold rocky coast, with high steep hills covered 
with timber, runs straight for about 8 miles, changing t.o low .sandy beach with sand dunes, 
backed by a high ridge of hills. This continues for 15 miles, when the hills stretch out to the 
shore, and crowd upon to end abruptly in steep bluffs forming Cape Perpetua, which is 39 
miles N. by W. -! W. from Umpquah light, with an approximate geographical position of 
latitude 44° 19', longitude 124° 06'. The face of the cape is·nearly 5 miles long, with very 
slight projection from the straight trend of the shore. It is very high, and has a regular 
although steep descent to the shore, bringing the trees to its very edge. 

From the Umpquah to Perpetua, at a distance of a mile from the shore, soundings are laid 
down from 8 to 14 fathoms. 

This cape was named by Cook in 1778, and by bearings placed in latitude 44° 061
• Vancouver, 

in 1792, gave its position in latitude 44° 12'. 
In recent maps we find a small stream opening south of Cape Perpetua, called the Sciisteuro 

river. We could not detect it in 1853 from the distance of a mile, but believe there is a creek, 
with the name of Scius-clan, in this locality. 

To the northward of Perpetua the coast range of hills is cut by numerous valleys, through 
which flow many small streams to the ocean. 

YAQUINNAH RIVER. 

Nine miles north of Perpetua is the mouth of a stream believed to be the Yaquinnah. It is 
said to expand into a bay, 3 miles long by lj :wide, running nearly east, and very much con· 
tracted at the middle, where a small islet exists. The south head to the entrance is formed by 
a spur of the hills from Perpetua. The north point has likewise a. bold head with a low sand 

spit stretching south half a mile. The entrance is in latitude 44° 27' north, (approximate.) 
Recent maps place the .A.lciyco river about this latitude. No name is given in the last Coast 

Survey reconnaissance, and it was not seen at all by McArthur in 1850. 
The names of the streams hence to the northward a.re very conflicting, and will continue so 

until a land exploration is made a.long the seaboard for determining their peculiarities and the 
latitudes of their mouths. 
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CELETSE RIVER. 

North of Perpetna the shore continues straight, high and bold for 5 miles, when a cluster of 
rocks occur, and the bluff changes to low sand beach, running nearly to the mouth of a small 
stream, about 5 miles south of Cape Foulweather, called the A.lseya on the Coast Survey recon
mtissance of 1850, and the Celetse in 1853. This name is the proper one. The north head, 
which is bold, has a rock close under it. Thence the shore is low and sandy to Foulweather. 

CAPE FOULWEATHER. 

From Perpetua to this cape the soundings range from 7 to 12 fathoms about a mile from 
shore. The cape is in latitude 44° 45' north, and longitude 124° 04' west, and forms a high, 
bold headland, half a mile in width, jutting out about half a mile from the low beach and backed 
b~· high mountains. It is covered with wood, and has several small rocks on its southwest face, 
with one rocky islet a mile from it. To the northward of the cape are three rocky islets standing 
a short distance from the low beach, and readily distinguished by being projected against. it. 
In August, 1853, the astronomical party of the survey was very desirous of effecting a landing 
on or near this cape, but the sea was rolling in too heavily to warrant the attempt. There was 

no 1~ppearance of a landing being at all feasible except in remarkably quiet weather. 
This cape was named by Cook on the day he made the coast, March 6, 1778, but the poiut 

of the headland, so called on the Coast Survey reconnaissance of 1853, is not that referred to 
by him. A.t noon he was in latitude 44° 33', and the land extended from NE. ~ N. to SE. by 
S. about 8 leagues distant. In this situation he had 73 fathoms over a muddy bot.tom, and 90 
fathoms a league further off shore. The land he describes of moderate height, diversified by 
hills and valleys, and principa1ly covered with wood. No striking object presenting itself 
except a high hill with a :fiat summit, which bore east from him at noon. This must have been 

what he subsequently called Cape Perpetua. At the northern extreme the land formed a point, 
which he named Cape Foulweather, from the exceeding bad weather he met with soon after. 
The expression "northern extreme" has led some geographers to place the cape as high as 

latitude 4:5~0 , but he judgeq,,the Foulweather be named to be in 44° 55'. Being here driven 
off the coast by continued bad weather be had no opportunity to verify his position, and did 
not sight the land again until in latitude 47° 05'; thus passing by the entrance to the Columbia. 
Vancouver places it in latitude 44° 49'. Both of these determinations evidently refer tc the 
northern part of the high land. 

_Neka,s ·river.-Soon after passing Foulweather the shore becomes abrupt and moderately high, 
~ith an increased depth of water immediately off it. Four miles south of the Nekas, which is 
in latitude 44° 56', it changes to low sand dunes stretching into a narrow point, forming the 
south point of the stream, while the north point is a low bluff. The entrance is very narrow 
and shoal, and inside the river is reported to spread out into a bay of about a mile in extent, 
and receiv· th . . . f d ing e waters of o, stream drammg a valley cororng rom the eastwar . 

The name is that used on the Coast Survey charts of 1850 and 1853. Previous maps have a 
small st.rearn . . . 

F emptying near thus, called the Cowes nver. 
a roin the Nekas to Cape Lookout the distance is 24 miles, and course N. by W. ~ W., -w-ith 

1 ;~ore:line broken by several small streams, amongst which are the Nedtemie (reconnaissance, 
l-t~S,) in latitude 45° 02', with rocks in the entrance; the Nestuggah (reconnaissance, 1853,) in 
a itude 450 "'"'' -n - . • . . uv, Cl:U.led Vaqumna m reconnaissance of 1850, and havmg a large rock off its 
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mouth; the Nawuggah (reconnaissance, 1853,) in latitude 45° 141
, and on the south side of 

whose entrance is a single rocky islet, hereafter referred to. 

CAPE LOOKOUT. 

The soundings from Foulweather to this cape show from 13 to 31 fathoms of water at a 
distance of a mile from the shore, increasing from 18 fathoms north of latitude 45° N. 

This cape is situated in latitude 45° 20', longitude 124° 00'. It projects some'Yhat sharply 

into the sea for half a mile, and as seen from the south the top is tolerably :flat and regular, and 

at the highest part we judge it to attain an elevation of 3, 000 feet. The face directly toward 

the ocean is perpendicular, high, and toward the ~outh destitute of trees. About 8 miles 
southward of jt is a large single rock off the N awuggah, estimated to be 250 feet high, and 

standing well out from the low sand beach behind it. No rocks lie off this cape, but one 
appears very close in shore about a mile to the northward of it. 

This name is that used on the Coast Survey charts of 1850 and 1853, and is intended to 
apply to the cape mentioned and fully described in July, 1778, by Meares, whose description 
has been corroborated by Vancouver and incidentally by ourselves. 

For January, 1859, the line of equal magnetic variation of 20° east crosses the coast-line in 
latitude 45° 231

, and in latitude 45° 13' crosses the 125° of longitude. This line annually 
mo\7es about 1 mile southward. 

CAPE YEAR.ES. 

Two or three miles after leaving Cape Lookout the land falls to a low sand beach, behind 
which is a Jong lagoon, called the Nat-a-hats, stretching northward, and having an opening 

under the south head of the well marked Point North, which is the termination of a spur or 

ridge running from the southeastward, presenting an abrupt front to the ocean for about two 
miles, and being part of the western boundary of Tillamook bay. In coming down this coast 

in the fall of 1857 we made a few notes upou some objects, and find the following memorandum 
made whilst near this point: ''three high rocks (one arch) off point south of False Tillamook; 

one more on the north side.'' Not being then aware of any doubtJ-s to the name of the cape, 

no other particulars were noted. Four rocks are laid down off the southwest face on the Coast 
Survey reconnaissance of 1850, and one on the north. Three large rocks and one small one 
are laid down off the southwest face in the original sheets of the reconnaissance of 1853, tbe 

most distant being one mile from shore, with several small ones between them ans the shore; 

and two or three others off the northwest face. 
In 1775 Heceta placed La Mesa, the Table, in latitude 45° 281-a flat-topped mountain, seen 

at a great distance. 
In July, 1788, Meares, in "the Felice, after passing False Tillamook, says: "The dist~t 

southerly headland we called Cape Lookout. This cape is very high and bluff, and termi· 

nates abruptly in the sea. At about the distance of two miles from it there rose three large 
rocks, which are very remarkable for the great resemblance they bear each other. ':he 

. h' h e plamtv middle one has an archway, peferated, as it were, in its centre, through w 1C w · 
d . . . . had UOt 

iscovered the distant sea. T ey more part1cula.rly attracted our. notice as we . d 
b b . . ly &1tuate o served etween Kmg George's sound and this place any rooks so consp10uous 

·1 d we gave 
near the laud; their distance from each other might be one-quarter of a. nu e, an 4 
th h 'th'n 3 or em t e name of the 'Three Brothers.' By eight in the evening we were wi 1 
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leagues of Cape Lookout, which we judged to lie in latitude 45° 30' north, longitude 2350 50' 

east." 
In 1792 Vancouver described it as a small projecting point, yet remarkable for the four 

rocks which lie off it, one of which is perforated as described by Meares. He places it in 
latitude 45° 32'. 

Tb is cape is very frequently, but erroneously, stated to be the " Clarke's Point of View," 
as described by Clarke in the winter of 1805-'6. 

In the Coast Survey reconnaissance of 1853 the northern part of this cape is placed in 
latitude 45° 301

, longitude 123° 58', and stretching southward two miles to the cluster of rocks 
above described. 

TILLAMOOK BAY. 

On the Coast Survey reconnaissance of 1853 the entrance to this bay is placed in latitude 
!5° 34', fonr miles north of Cape Meares. The southern point is low and the termination of 
a spur from the crest of the cape, whilst tho north head is high and bluff. The entrance is 
very narrow, and reported to ha.ve very little water upon the bar; inside it expands into a 
long wide bay, stretching to the S.SE. behind Cape Meares. No survey has yet been made of 
it, and some doubts are expressed about the enlarging of the river to form a bay. Two miles 
northward of the northern head stands a couple of large rocks; thence the coast runs nearly 
straight to False Tillamook, receiving a considerable stream, called the Nell.01,em, in latitude 
45° 41'. Clarke, when about five miles south of Tillamook Head, says that ''the principal 
town of the Killamucks is situated 20 miles lower (south) at the entrance to a creek called 
Nielee, expanding into a bay, which he named Killamucks bay. Upon this bay were several 
Killamuck towns. Killamuck river is at the head of the bay, 100 yards wide, and very rapid; 
but having no perpendicular fall, is a great avenue for trade. There are two small villages of 
K.illamucks settled above its mouth, and the whole trading rortion of the tribe ascend it till by 
a short portage they carry their canoes to th~ Columbia -.alley, and descend the Multn-0mah to 
W appatoo island. n 'this informl)tion he obtained from Indians and traders. On this short 

expedition he made ell his distanoos from Cape Disappointment and Point A.dams too great, 
and reducing the forementioned 20 miles by the proper proportion, it would give us 13 miles 
as about the position of the Nehalem. His name seems to agree with this, but the deaci:-iption 
applies to what is gen~rally known e.s Tillamook bay. 

The shore about the Nehalem is low and sandy, with: sand dunes backed by high wooded hills, 
and cut up by many "Valleys. It was here that Meares stood in for an anchorage (July 1788) 

until he found bottom in 10 fathoms, but hauled out again and named the place Quicksand bay, 
and the adjoining headland north, Cape Grenville. 

CAPE FALCON OR FALSE TILLAMOOK. 

The northern part of this headland lies in latitude 45° 471• Longitude 123° 58'. Upon passing 
c}ose by it in 1857, we judged it to be not less than 3,000 feet high, with the sea-face coming 
precipitously to the otean; and oif it are lying two promillltnt rocky islets. As seen from the 
~thward the top is irregulaT, whilst the hille in shore fall away. Like some other points in 
this latitude, the southern face of the cape is destitute of trees, but covered with a thick growth 

of grass, bushes and fern. Two miles south of it is a stretch of sand beach and sand dunes. 

49 ~ 
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From Cape Lookout to this headland a depth of 20 fathoms may generally be found a mile 

from shore, but, as upon the whole coast, a heavy regular swell always rolls in from the west. 

In 1775 Heceta placed a headland in latitude 45° 43', to which he gave the appellation Cape 
Falcon. According to bis description it had a rocky islet lying off it. This name would be far 
better than applying the term ''false" to capes, bays, &c., of the names of which we were not 

at first certain. 
In 1788 Meares called this Cape Grenville. 
The Indian name for the head is Ne-a-kah-nie. 

TILLAMOOK HEAD. 

This prominent cape, in latitude 45° 58', is 12 miles N.NW. from Cape Falcon, and 19 miles 
SE. by lS. 4 S. from Cape Disappointment. The coast from Cape Falcon curves two miles east· 
ward; is bold and rugged, guarded by many high rocky islets and 1·eef.s; and in several places 
bordered by a low sand beach at the base of the cliffs. Two miles south of the head, Clarke 
(1805-'6) locates a creek 80 yards wide at its mouth, which he calls Ecola, or whale creek. 
From the south bar of the Columbia river the summit of Tillamook appears flat for some distance 
back, and has an estimated height of 2, 500 feet. Off the face of the cape, which is very steep, 
lie several rocky islets; one of them is high and rugged, and stands out about a mile from the 
southwest faoo. .A.round it the water is believed to be deep, as we have seen a steamer come 
almost upon it in a thick fog; but inside of it lie several high rocks. From the bar two roeks 
can be distinctly seen, the inner being the larger, and its apparent distance from the head about 
half the apparent height of the cape. Whether the smaller is the one off Cape Falcon we did 
not determine. .A.s seen from the southward the large rock has a perpendicular face to the 

westward, and slopes to the east. It is the resort of thousands of seals. 
This cape is a good landmark for making the month of the Columbia. river, no such high 

headland occurring on the coast northward of it for over 70 miles; and before being up with it 
the moderately high land of Cape Disappointment is seen and made as two islands. 

The face of the cape is much broken and formed principally of yellow clay, presenting a 
bright appearance in the sunlight. Clarke says that 1, 200 feet above the ocean occurs a stratum 
of white earth, then (1805-' 6) used by the Indians a.s paint; and that the hill sides slip away in 

masses of 50 to 100 acres at a time. 
Upon the top of the cape Clarke says he found good, sound solid trees growing to a height 

of 210 feet, and acquiring a diameter from 8 to 12 feet. 
From TillamOQk head southward many miles was the country of the .Killamuck Indians, then 

estimated to number 1, 000 people, and having 60 houses. 
This is the head which is properly called "Clarke's point of View." 
The coast from Point Orford to Tillamook Head is well diversified by high hills and valley~, 

presenting a country well watered by numerous small streams emptying into the ocean. It 
15 

densely covered with various woods, and fOI" a few miles inle.nd looks favorably from the. dee~ 
of a vessel. Some distance in the interior ranges of mountains occur, the general direction ° 
which appears to be parallel with tae coast line, which attained its gree.test elevation and com· 
pactness between Cape Falcon and Tilla.mook Head; after which a sudden and marked change 

·1 orth· 
takes place, and a stretch of low saudy coast commences and runs for nearly 100 mi es n 
war~, only broken by Cape Disappointment. 
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COLUMBIA RIVER. 

POINT ADAMS. 

Two miles northward of Tillamook Head commences a peculiar line of low sandy ridges, run
ning parallel to the beach towards Point Adams, and appearing like huge sand waves covered 
with grass and fern. Between some of them run small creeks, whilst behind the country is 
low, swampy and covered with wood and an almost impenetrable undergrowth. Aoout three 
miles north of the head, Clarke says, a beautiful stream empties with a strong rapid current; it 
is 85 yards wide, and has 3 feet at its shallowest crossing. 

Point Adams is low and sandy, covered with bushes and trees to the line of sand beach and 
low dunes; and although it is reported to have washed away over half a mile since 1841, we 
find comparatively small changes since the survey of Broughton in 1792. 

The geographical position of the triangulation station of the Coast Survey on the point is: 
o n 

Latitude .... · .• · .... · ·. · . • . . .. . 46 12 30.4 north. 

Longitude .. · · . · · · · . · · .. · · · • · · · . 123 56 55. B west. 
I&. .... 8. 

Or, in time······ • · · · · • · · · · · · · · · 8 15 47. 7 
This station is on the inside of the point, and almost half a mile from it. 

No light-house exists here, but the necessity for one has been so repeatedly urged that we 
cannot refrain from calling attention to a few facts bearing upon the question. Off this point, 
SW. by S. 3! miles, lies (1852) the bar of the south channel, through which the far greater 
portion of the trade has passed; and all vessels use this point as a standard point for their 
ranges. During the early part of the evening dense fogs, formed over the waters of Gray's 
and Shoalwater bays, are brought southward by the summer winds, and roll over Disappoint
ment, which they completely shut in before reaching across the river, so that a vessel might 
make a light on Point .A.dams when the other cape was invisible; but by seeing both lights a 

Vessel could hold any required position at night near either bar, and run in or take a pilot upon 
the first opportunity; for it would be assuming too great a risk to enter the river at night, or 
without a pilot. 

This point was called Cape Frondoso by Heceta, who discovered, but did not enter, thio river 
in August, 1775, and named .A.dams' Point by Captain Gray, in 1792. The Indian name of the 
point is Klaat-sop. 

The beach around Point .A.dams and to the southward some distance is usually called Clatsop 
?each. Upon it, many years ago, before the whites occupied the country, a Chinese or Japanese 
JUnk, with many hands and a cargo of beeswax, was cast ashore and went to pieces; but the 
crew were saved. In support of this Indian tradition, there are occasionally, after great 
storms, pieees of this wax thrown ashore, coated with sand and bleached nearly white. 
Fonnerly a great deal was found, but now it is rarely met with. Belcher mentions having a. 
specimen. Many people on the Columbia possess them, and we have seen several pieces. In 
a late Work this wreck has been confounded with another that took place near Cape Flattery. 
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COAST AND SHORES OF WASHINGTON TERRITORY AND OPPOSITE SHORE OF 
VANCOUVER ISLAND. ... 

CAPE DISAPPOINTMENT. 

The north side of the Columbia river forms part of Washington Territory. 

This cape is the only headland from Tillamook t;o latitude 4 'f0 20' that breaks the low line of 
shore. It presents a geological formation not before met with on the seaboard, being composed 
of horizontal columnar basalt, rising to an elevation of 287 feet, disposed ·in a succession of huge 
round hills, broken on the sea front by short strips of sand beach, and covering an irregular 
area of about three miles by one. The sea-faces of all the hills and irregularly projecting 
knobs rise perpendicularly for many feet, then slope slightly inshore to narrow ridges; aro 
destitute of trees, but covered with grass, fern, and bushes, and have an excellent though thin 
soil. Inland of their crests the trees commence, and their tops reaching above the summits of 
the hills increase their apparent height. The inshore slope of the hills is more gentle, so that 
paths can be easily carried to their tops. In 1851 we opened an ox-team road to the summit 
of the cape. When the evening fogs from the northern bays do not cover the cape, we have 
sometimes experienced a dense fog rolling down the river about sunrise, enveloping everything 
below the top of the cape upon which we· have stood, when it looked like an iHland less than a 
hundred yards in extent, and surrounded by the river fog, that must be felt to be appreciated. 

We were 35 days on this cape before obtaining a single night's observations . 
.As seen from the southward, when off Tillamook Head, Cape Disappointment is made as two 

round-topped islands; approached from the northwest it rises in a similar manner; from the 

west and southwest it appears projected upon the mountains inland, but the slightest haziness 

in the atmosphere b~ngs it out in sharp relief. 
This cape being basaltic, and showing an almost iron front to the river and sea, it is impro· 

bable that, ''in the memory of many, Cape Disappointment has been worn away some hundred 
feet by the sea and strong currents that run by it.'' 

On the first landing beach on the inside of the cape we found a deposit of auriferous and 

ferruginous "black sand, 11 the flakes of gold being very small and scarce. This ferruginous 
deposit-the "black sand 71 of the California gold digger-ca.used a local disturbance in the 
magnetic variation, amounting to 261• 2, being that quantity less than the declination found 

upon the summit of the cape. 

CAPE DISAPPOIN'rMENT LIGBT·HOUSE. 

The light-house is not upon the top of the cape, but upon a spur a little to the west of the 
southeast point, and about 95 feet below the highest part. The tower is whitewashed, placed 
192 feet above the level of the sea, and being 40 feet in height and projected against 3 dark 

green background shows well in daylight. 
5 

The light is a fixed white light, of the first order of Fresnel; was firt1t exhibited October \d. 
1856, and shows from sunset to sunrise. Under a favorable state of the atmosphere it shou 

be seen from a height of-
10 feet at a dist.ance of 21 miles. 

20 " " 22! .. 
30 

60 
" 
" 

" 
" 
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]ts geographical position, as determined by the Coast Survey, is: 
0 II 

Latitude···· · · · · . ·. · . ·.. . . . . 46 16 32. 7 north. 
Longitude • • · · • · · · · · · · . . . . . . 124- 02 13 west. 

h. m. a. 

Or, iu time · · · · · · · · · · · ·• ·... 8 16 08.9 
:Magnetic variation 20° 45' east, in July, 1851, with a yearly increase of 1' .4. 
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Counting round seaward from the south, it commands a horizon of about 135 degrees, that 
is, from S.SE. to W.NW.; so that vessels coming from the northward cannot see the light until 
nearly in the latitude of the river. Placed on the top of the cape, it could have been easily 
made to show over the northwest part of it, and would also have commanded the entire river 

and Baker's bay. 
:From Cape Disappointment we have the following bearings and distances of objects to the 

northward: 
Point Grenville.·····.·· ... NW. by N. -a N., 62 miles. 
Destruction island···· . · .... NW. by N., 84 " 
.Flattery rocks· .. · .. · .. · - · ... -NW. ~ N., 118 " 

The last line passes tangent to the coast in latitude 4 P 58', where there are two well marked 

rocks, which will be hereafter described. 

Fog-bell at Cape Disappointment. 

A. fog-bell of 1, 600 pounds has been placed on the bluff in advance of the light-\ower, and will 
he sounded during foggy or other thick weather night and day. The distinctive mode of striking 
we have not yet found published. The machinery is on a level with the ground, in a frame 
building, whitewashed, and with the front open to receive the bell. 

The primary astronomical stntion of the Coast Survey is on the highes't part of the southern 

extremity of the cape. Its geographical position is: 
0 ,, 

Latitude.···· .. ············· 

Longitude .. · · · · · · · · · · . • - · · · 

46 16 35. 2 north. 
124 02 01 west. 

k. m. II. 

Or, in time · ·. · . . . . . . . . . . . . . 8 lG 08.1 
From Cape Blanco to Cape Disappointment the extent of ocean shore line is not 1e.ss than 

285 miles. 

In August, 1775, this cape was placed by Heceta in latitude 46° 17', and called Cape San 
Roque, 

In July, 1788, it was called Cape Disappointment by Meares, and placed in latitude 46° IO' 
"by an in<lifferent observation.' 1 It was called Cape Hancock by Gray, in 1792, and the 
entrance placed in latitude 4so 11'; be, however, changed this name to Disappointment upon 
h~aring that Meares had so named it. 

In 1792 it was placed in latitude 46° 19' by Vancouver. 
On the Pacific ooa.et it is and has been known by no other name than Cape Disappointment. 

The Indian name for the cape is Kah-eese. 

THE BNTlU.liCE TO THE COLUllBIA RIVER. 

The entraTtce to this, the great river of the Pacific coast, is 5 miles wide between the nearest 
part~ of Cap n· . . o W · e isappomtment and Point AdamB, beanng S. 5~! 0 E. and N. 58! . from each 
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other; but the passage is badly obstructed by shifting shoals that lie 2 or 3 miles outside of the 
line joining the points. Tlie numerous surveys that have been made of this river prove 80 

conclusively the great changes which the channels through the shoals undergo that we shall 
not attempt to give any directions concerning the present north and south channels. The best 
advice we can offer is, when up with the bar, wait for a pi"lot. The mail and coasting steamers 
enter the south channel (October, 1857,) parallel and close to the beach south of Point A.dams, 
but with a heavy swell from the westward they roll very much after rounding th~ point. In 
heavy weather some of them prefer entering the north channel, although it gives a detour of 
some miles, but the bar has, and always has had, more water upon it than that at the south 
channel, and does not change its position as much, from the unwearing nature of the cape. 
Sailing vessels cannot beat into the south channel against the summer winds blowing from the 
northwest, but almost invariably come out through it. The heavily laden vessels of the Hudson 
Bay Company have al ways used the north channel. 

During heavy weather, and especially in winter, the sea breaks with terrine fury from north· 
west of Cape Disappointment well to the southward of Point A.dams; and we remember the 

mail steamer trying for 60 hours to :6nd the smallest show of an opening to get in. Sailing 
vessels have laid off the entrance 6 weeks, waiting for a fair opportunity to enter, and many lie 
inside for weeks trying to get out. The mail steamer, meanwhile exerting all her power, would 
drive through tbe combers, having her deck swept fore and aft by every sea. Few places 

present a scene of more wildness than this bar during a southeast gale, contrasting strongly 
with many times during the summer, when not a breaker is seen to mark the outline of the 
shoalest spot. From the summit of Cape Disappointment we have often watched the bar in 
varied states of wind and weather, and crossed it when calm and breaking. What is most 

needed here is a powerful propeller tug, which the amount of trade would assuredly warrant, 
when we know that the much smaller trade of Humboldt bay supports handsomely a tug for 

that bar. In bad weather the pilot boats cannot venture out, but a steamer might; and the 

mail steamers, to avoid delay, now regularly carry a bar pilot with them. 
During the season of freshets, about June, the pilots say that the river brings down such a 

vast body of water that they can frequently take up for use fresh water upon the bar. 
When off the entrance in fine, clear weather, the beautiful snow p~ak of Mount St. Helens* 

shows over the lowest part of the land inside, and apparently in the middle of the river valley. 
It is very regular in outli.ne, and presents a pyramidal appearance, having a base equal to either 
side. It is over 75 miles eastward from the entrance to the river, and attains an estimated 
elevation of 12, 000 feet. It is volcanic, and occasionally discharges volumes of smoke. 

On October 22, 17 92, V aucouver reported having seen several water spouts off the entrance, 

and that some of them passed quite near his ships. 
The current.-In October, 1851, whilst lying at anchor in the south channel off Sandy island, 

we measured the strength of the ebb current, and found it to be nearly 5! miles per hour. 
Tiiles.-At Astoria the corrected establishment or mean interval between the time of the 

moon's transit and the time of high water is XIIh. XLIIm. The mean rise and fall of tides is 6'. 
1 

feet; of spring tides, 7.4 feet; and of neap tides, 4.6 feet. The mean duration of the tlood 
13 

6h. 3m.; of the ebb, 6k. 28m.; a.nd of the stand, Oh. 33m. The average difference betw~e~ 
the corrected establishments of the a. m. and p. m. tides of the same day is lh. 02m. for big 
water and Oh. 52m. for low water. The differences when the moon's declination is greate~t 

-:>Na.med h;v Vauoonver in 1792. 
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are lh. 38m. and lh. 15m. respectively. The average difference in height of those two tides is 
1.4 foot for the high waters and 2. 3 feet for the low waters. When the moon's declination is 
greatest those differences are 1.9 foot and 3. 7 feet respectively. The average difference of 
the highest high and lowest low waters of the same day is 7. 9 feet, and when the moon's decli· 
nation is greatest, 8. 9 feet. The highest high tide in the twenty-four hours occurs about 
12h. llm. after the moon's upper transit, (southing,) when the moon's declination is north, and 
itbout Oh. 15m. before, when south. The lowest of the low waters occurs about 7! hours after 
the highest high water. .At Cape Disappointment it is high or low water about 40m. earlier 
than at Astoria. 

The dilloove,ry ef the rive:r <md changes in the ckannel.-'rhe discoverer of this river was Bruno 
Heceta, commanding the Spanish ship Santiago. On the 15th of August, 177 5, he was off the 
entrance of a great river or inlet, which he called Ensenada de Asuncion, (Assumption inlet;) 
but in the charts afterwards published in Mexico it was denominated Ensefiada de Heceta and 
the Rio de San Roque. 

In July, 1788, Meares sought an anchorage under Cape San Roque, and finding the breakers 
barring his progress, applied the name Deception bay to the mouth of the river; and, doubtless 
to vent his pique upon the Spaniards for the ill treatment he had I"eceived at their hands, 
wrote: ''We can now safely assert that there is no such stream as that of Saint Roe existing, 
as laid down in the Spanish charts; to those of Maurello we made continual references, but 
without receiving any information or assistance from them.'' 

In April, 1792, Vancouver sought for this river, but finding a great line of breakers before 
him, very wisely did not attempt to pass through them. On the 29th of that month he spoke 
the Columbia of Boston, commanded by Captain Gray, who informed him that he had laid off 
the mouth of a river in latitude 46° 10', where the outset or reflux was 80 strong that for nine 
days he was prevented from entering; whereas Vancouver, having passed this position on the 
2.'1th, wrote on that day •'that if any inlet or river should be found, it must- be a very intricate 
one, and inaccessible to vessels of our burden, owing to the reefs and broken water." 

Ou the 11th of May, 1792, about noon, Captain Gray's log states, that "being a little to the 
windward of the entrance into the harbor, bore away and run in E.NE. between the breakers, 
having from 5 to 7 fatho~s water. When we came over the bar we found this to be a large 
river of fresh water, up which we steered." Without knowing of any ieliable chart by him, 
we are of opinion that then there was but one channel, and that to the north of what is now 
Sandy island. He evidently came upon the entrance after very favorable weather, because he 
not only passed over the bar between the breakers with all sail set, but had only made 6 leagues 
between daylight and noon. He remained 8 or 9 days in the river, made a rough sketch as far 
a~ Tongue Point or Gray's bay, and named the river after his ship, calling it the "Columbia's 
nver." 

In October, 1792, Vancouver tried to enter the river with the Discovery, but failing, on 
~ccount of the bad state of the bar, he ordered Lieut. Broughton, in the armed tender Chat-

am, t-0 enter, which he did three days afterwards, and then commenced a survey of the river, 
:arrying it fon."&rd in boats to Point Vancouver, in latitude 45° 27', and returning to his vessel 
~n ten days. He considered the widest part of the river for 25 miles as an inlet. This is the 

b
r.st reliable survey we have of the river. Gray's eve sketch, which extended to about Gray's 
~ h • 
f
.' 8 owed 36 miles from Cape Disappointment, whereas it is only 16, following the course 

0 the north h · h ern c annel by the most recent surveys. After crossmg t e bar th.e Chatham 



 

39:2 RBPO:RT OF THE SUPEJUNTDDENT OF 

anchored in 4 fathoms, 1! mile E. by S. l- S. from the eastern part of Cape Disappointment. 
Within a cable's length of the ship the sea broke very heavily on the western end of a shoal 
called the Spit Bank, the southern edge of which stretched about E. by N. in a direct line to 
Chinook PO'int, * behind which rises Scarborough hil.lt destitute of trees and covered with fern· 
Well up in Baker's bay, t north of the cape, be gives soundings in 3, 5, and 7 fathoms within 
less than a mile from the shore. From Cape Disappointment the southern edge of an outside 
shoal extended about 1! mile SW. by 8., stretched W.SW. nearly 2 miles, th.en trended 
N.NW. parallel to the outer beach. A great shoal occupied the whole middle part of the 
river east of Point Adams. Its northern edge ran parallel with and half a mile from the shore 
between Gray's Point and Ellis' Point,§ there being from 7 to 14 fathoms in the channel 
between it and the shore. From Ellis' Point it then stretched in nearly a straight line to 
within a mile of Point Adams, where the tail of it had but 2 fathoms; thence curved to the 
SE. abont a mile, and stretched in a long curve to TongU£ Point, II keeping about three-quarters 
of a mile from the shore abreast of Point George, 5 miles from Point Adams; and in the channel 
between it and the shore he gives from 3 to 7 fathoms. Starting half a mile insid~ of Point 
Adams and stretching over to the tail of the above shoal was a ba.r, having but 3 fathoms 
upon it. 

From Point Adams the northern edge of the breakers stretched "'eaward, first, W. k N. 
about Si- miles; next, SW. by W. ~ W. about 5 miles; then took a rounding course to the 
southward, extending along the coast at a distance of nearly 8 miles. From thiti point of 

view (Adams) the north and south breakers were so shut in with each other as to present an 

entire line of heavy broken water across the channel, which was about ll mile wide at the 
narrowest part, and having not le11S in any place than 4 fathoms. The outer line of 5 fathoms 

off the bar bore SW. by W. 5! miles from Cape Disappointment. 
This channel permitted the heavy western swell to roll in over the bar, and break upon the 

shoal stretching b6'tween Point Adams and Point Ellis. The directions given by Broughton 
for entering are: to bring Tongue Point, which looks like an island near the southern shore 
of the river, to bear about E. by N. and then .steer for it; crossing the bar in 4 and 5 fathoms. 

In stating the distances above, we should mention that Broughton gives the course from 
Disappointment to Adams as SE. by E. and the distance about 4 miles, whereas it is really fl 

miles. Making this change in his base, and all other positions in proportion, we find that Tongue 
Point comes within half a mile of the determination by the triangulation of the survey; proving 

Broughton's work right but the base wrong. 
From the foregoing description we deduce the following facts: That but one channel existed 

at the entranoe to the Columbia. river in 1792; its general direction across the bar was E. by 

N. l N. passing 1! mile south of Cape Disa.ppointment; it was 6 miles long from the oute: 
5 

fathoms curve to a line joining Point Adams and the cape; it was J! mile wide, and havi~g 
not less than 4 fathoms in it: That the Spit bank stretched nearly straight from a.bout a uule 

0 Its preeent name, but c:alled Village Point by Brought.on, 1Jecanse he here fomi4 a large ~ 'fillllge. Re •JS the 

nativea called it Chenoke. h 

t Named after a employ~ of the Hudson Bay Oempa.ny, who lived here aa.d llded as piloi on ilall Jfvei: At 11o11d sinctJ t 
6 

time of the United States Exploring Expedition. · 
• • h ., und at 1111cbor her< t Named by Broughton aft.er Mr. James Baker, commanding the schooner Jenny, of Bnatol, which e •O 

upon entering. 

§ So named on Belcher's survey of 18119 ; sublreqnent 11t1rnys call It Point Ellice. 
, fl So named by Broughton. 
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east of the Cape to Chinook Point. In the space bounded by the 3 lines joining cape Disap
pointment, Chinook Point, and Point Adam8, 5 fathoms water was the least found. The deepest 
channel after getting in was close under the north side of the river eastward of Chinook Point, 
and that, between the river side of Point Adams and the shoal stretching from Gray's Point 
towards it, a narrow channel existed with 3 fathoms in it. 

Broughton says: "The discovery of this river, we were given to understand, is claimed by the 
Spaniards, who call it Entrado de Ceta, after the commander of the vessel, who is said to be 
its first discoverer, but who never entered it; he places it in ~is0." 

After completing the survey he could not get out for several days, and the Jenny had been 
unable to cross the bar, during the entire time he was up the river. 

In 1813, when the English sloop-of-war Raccoon arrived in the Columbia she found the shoals 
off the entrance had considerably changed in extent and position from the time of Broughton. 

Briti.sh Admiralty Survey in 1839.-In 1839 the entrance was surveyed by Sir Edward Belcher, 
in the Sulphur, and remarkable changes had taken pla:.,,~. Between Cape Disappointment and 
Point .Adams a large middle bank had formed, and near its eastern extremity a sandy island, 
with a bank J.J; mile in extent, visible at low water and full of snags and trees. Its northwestern 

point bore E.SE. 21- miles from Cape Disappointment, stretching on this course 1~ mile further, 
so that its eastern extremity, off which was deep water, bore N. 1 W. q. mile from Point 
Adams. This island and the bank naturally divided the waters of the river, the greater volume 
running to the northward of the bank, through Belcl1er' s channel, with 7 fathoms in it, and being 
a mile wide within the limits of the 3-fathom curves until it approached the cape, where it was 
contracted to less than half a mile on a line E.SE. from the cape, but having increased its 
depth to 16 fathoms. This channel had cut away the western end of Spit bank as laid down 
by Broughton. From the cape, which it washed, this channel ran south for 2! miles with an 
average depth of 7 fathoms, and being a mile wide within the 3-fathom curves; then it ran 

SW. ~ W. for 2! miles to the bar, expanding jn width and decreasing in depth, but in no place 
giving less than 4! fathoms upon the bar, which bore S.SW. from the cape, distant 4 miles, 
and from Point Adams W. ! S., distant 6 miles. In the northern angle. where the channel made 
the east turn, he has laid down a spot bare at low water with 7 fathoms close under jt. From 
the cape it bears S. by W. 2! miles. 

The main channel eastward of Sandy island was under Chinook and Ellis Points, having 
deep water oft' them, but becoming shoaler a.nd intricate beyond them. 

Between this channel and the south shores lay the great shoal existing in 1792, not very 
much changed in features, with a narrow channel running from Point Adams to Tongue Point, 
having from 4l to 9 fathoms. 

The west end of this shoal stretched out to the line joining Chinook Point with Point Adams, 
about a mile from the latter, whilst between the tail of Sandy island and this shoal was a 
ch~nnel half a mile wide, and having from 3~ to 4~ fathoms. Between Sandy island and 
Pmnt. ~dams ran Queen's channel*, contracting to half a mile wide within the 3-fathom curves, 
;ne m:le from Point Adams, gradually expanding and running in a general direction W. hy S. 
or 3~ miles, when it divided into two--one running into the north channel through a narrow 4-
~ath.om cut, and the other continuing south, forming a south channel one-third of a mile wide, and 
aving 3} and 34 fathoms upon it. From Cape Disappointment it bore S. ! E., distant 4 mileP., 

and from p . t Ad . . om ams W. by S. & S., 4 miles. Between the two bars, about 2 miles apart, lay 

so e 
"Na.med \>y Belcher in 18:19. 
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an irregular shoal of small extent, having 2~ fathoms upon it. The joining of the north and 
Queen's channels enabled a vessel to have a 4-fathom channel south of Sandy island, with a 
leading wind in summer time, while the north was a beating channel. 

A spot, bare at low water, existed ll- mile from Point Adams; its northern extremity close 

to Queen's channel, and bearing west from Point Adams. It stretched south half a mile, and 
was nearly a quarter of a mile in width. 

It, may not be out of place here to note that the channel on the south side of the river, east 

of Tongue Point, now known as the Woody island channel, and claimed as a recent discovery, j,, 

clearly indicated by the soundings of Belcher. 
By a comparison with the partial survey of 1792 very remarkable changes will be seen to 

have taken place. The first is the formation of the great Middle Bank*, covering an extent of 4 

square miles within the three-fathom curves, and part formed into an island occupying the track 
which Broughton, and doubtless Gray and Baker, sailed over with five fathoms; the formation 
of two channels: the bank on the SW. face of Cape Disappointment, stretching 1! mile south· 

ward of its old limit, and almost crossing the only channel of 1792; the existence of the Middle 
Bank, within half a mile of the cape, and having but one fathom upon its northwest point, where 

the Sulphur grounded, when Broughton states that he anchored I! mile E. by S. i S. from the 
inner part of the cape, there being deep water between him and the cape, whilst the Spit bank, 

which was within a cable's length of his anchorage, and stretching to Chinook Point, had been 

cut away by the broad Belcher channel; the cutting away of three miles of the western part of 

ilrn shoal off Point Adams, and the opening of the channel along the Clatsop beach and south 

shore, past Point St. George and Tongue Point. 
Belcher calls the bank S.SW. of the cape the Spit bank; and where Broughton's Spit bank 

joins Chinook Point, he designates it Chehalis spit. 
In his narrative be remarks that ''the shoals in the entrance to this river have most materially 

changed their features within the last two years."-(Vol. 1, p. 288.) 
Survey qf the United State.r; Expl.oring Expedition, 1841.-In this survey we find but one opening 

to the ocean with the north and south channels passing through it. The bar had 5 fathoms 

upon it, and was nearly two square miles in extent, the water deepening and the channel 

contracting after passing it. 
From Cape Disappointment the bar bore SW. by S. i S., die.tant 4! miles; from Point.A.dam~ 

W. by S., distant 6! miles; with the north shoal stretching south 2! miles from the cape, and 
the great south shoal nearly W.SW., 5 miles from Point Adams, having at the narrowest part. 

of the single entrance a breadth of a mile. 
From the bar the course in for the north channel was E.NE. 2i miles; then N. & W. 31 

miles to the inside of Cape Disappointment, after passing which the channel was wide, regular, 

and deep for 4 miles, about E.SE., passing close by the north side of Sandy island. . 
From the bar ihe course for the south channel was E. by N. ~ N. for 6t miles, ruonmg 

within three-quarters of a mile of Point Adams; thence along the Clatsop beach in a good, 

wide channel. 
The Middle Bank was nearly triangular, with one point abreast of Cape Disappointment; the 

second ll mile north of Point Adams; and the third at the meeting of the channels inside the 
bar. Each side was three miles long; Sandy island was then composed of two, the eastern end 
of the larger and southern one bearing N.NW. Ii mile from Point Adams. 

o Named l>y Belcher in 1839. 
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The western tail of the great middle shoal, east of Point .Adams, bore from that point about 
N.NE., a little over a mile distant, and in range to Chinook Point. 

The reduced map of the survey of the United States Exploring Expedition, on an English 

chart, shows the distance from Cape Disappointment to Point Adams as only 4~ miles, with the 
bearing SE. by E. !- E. Our measuremeuts above are made upon a scale representing that distance 
as almost 5 miles, according to a recent triangulation. 

The changes that bad taken place since Belcher' s survey, 2 years previous, were: that the 
south sands had stretched westward ove1· the entrance of Queen's or south channel; and that 
channel had joined with the north and emptied over one bar, which was almost identical in 
position and extent with the survey of 1839. It had, however, moved about a third of a mile 

to the southward. 
The north channel was, therefore, little changed; its general direction was the same; it had at 

least a fathom more than the south channel, and retained the same shape and direction after 
passing inside the cape. 

The contour and position of the Middle Bank was nearly the same, but its eastern point had 

moved nearly half a mile to the NW., giving deep water where Belcher placed the eastern part 
of Sandy island, whilst the western islet occupied nearly the same position as formerly. 

The western extremity of the great middle shoal, east of Point Adams, was hardly changed. 
The course in over the bar, and through Queen's or the south channel, was straight for over 

6 miles to abreast of Point .Adams, and then ran in the same direction as in 1839. 

The United States !"loop-of-war Peacock was lost on the north shoals, under Cape Disappoint
ment. 

SURVEY OF 1850. 

This, the first examination by the Coast Survey, was undertaken under peculiar difficulties, 

which were successfully overcome. 
In this survey we find the formation of a new south entrance, but evideutly of so recent date 

that the bar at the entrance cannot be said to have over 16 feet upou it, although two very 

narrow passages on either side of the middle ground of the bar give 3 fathoms. From Point 

A.dams this bar bore SW., distant 3£ miles, being S.SE. 5t miles from Cape Disap.pointment 
light-ho11He. Inside the entrance, within the 3-fathom. curve, the width of the channel was 
half a mile, increasing to over a mile, and the depth of water regularly increasing to 14 fathoms 
off Clatsop i;pit, I~ mile from Point Adams, on a line to Cape Disappointment. The direction 

of the channel was straight, N. by E. ft E. to Sandy island, rounding Clatsop spit, and running 

dose to and parallel with the beach east of Point Adams, with a depth of from 4 to 8 fathoms. 

From the outside of the bar the south edge of the tiouth shoal stretched toward the rihore, the 

hottoll:l changing from hard sand to soft mud in approaching the beach. 
The extent of the north bar had 80 much increased that it is difficult to describe, for it had 

an area of over two square miles, with from 4 to 5& fathoms upon it, and the bottom varying 
from ha.rd sand to soft mud. The middle of it lay south 3! miles from the highest part of the 
cape. Within the 3-fa.thom curve the entrance was 1~ mile wide, and in ordinary weather 

Was marked by a line of breakers on either side. The course was nearly straight to the inner 
point of the cape, with the depth of water increasing to 11 fathoms abreast of it, where the 
channel w 1· h - h 'd P · as a 1ttle over a third of a mile wide, with the Stilp ur spit on t e east si e. assmg 
the cape, and turning eastward and then E.SE. the 3-fathom channel waR crooked, and in one 
place only 400 yards wide. . ' 
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The t.wo bars bore from each other SE. by E. and NW. by W., and their distance apart was 
2! miles, with the seaward extremity of the Middle Bank in line between them. 

The Middle Bank between the north and south channel was about a mile wide, and regular 

up to the cape, except the off-shoot to connect with Sandy island, which bore E. by S. ~ S. 3~ 
miles fr(lm Disappointment, and NW.~ N., two miles from Adams. N.NE. from it the Chinook 
shoal stretched southward within less than a mile. 

The western tail of the great Middle Bank, east of Point Adams, lay NE. £- N. It mile from 

that point. 
T.he channels north and south of this bank had changed very much, but to them we shall not 

again refer. 
We note the following changeB since the survey of 1841 : 
That the south sands, then stretching 6 miles westward from Point Adams, had been cut 

through at a point half their distance out by a wide channel, with deep water, running S. by W. 
from Sandy island, but the bar of this channel was not yet fairly cut through, having less than 
3 fathoms upon it. This channel was therefore running at right angles to the one of 1841, and 
over the very spot marked bare in 1839. 

That the north channel retained the same general features, but had moved to the southward; 
its southern part cutting away over a mile of the west end of the south sands of 1841. It still 
had over a fathom more water than the south channel. Inside of Cape Disappointment it 
retained the same general direction as in 1839 and 1841, but was more contracted. 

That the Middle Bank was much changed, but its northern portion similar to that of the two 

previous surveys. The eastern point had moved N.NW. three-quarters of a mile since 1841. 
Sandy island had much increased in size, and apparently moved with it. 

-That a long sand bank had made out over a mile NW. from Point Adams, and was called the 
Clatsop spit. 

That the western tail of the great Middle .Bank, east of Point Adams, had been cut away 

three-quarters of a mile. 

SURVEY OF 1852. 

This w~ the second examination by the United States Coast Survey, founded upon a complete 

triangulation and the topography of Point Adams, Sandy island, and Cape Disappointment. 
Two channels remained as in 1850. The south had become more defined, having 3~ fathoms 

across the bar, which was three-quarters of a mile wide, and the general direction of the 
channel N. ~ W. From Point Adams it bore SW. ~ S., distant 3!- miles, and from Cape 
Disappointment S. SE., 5! mi1es. It was 2~ miles distant from the beach south of Point 

Adams. 
The north channel was S. ! W., 3 miles from the cape, and W. i S., 4! miles from Point 

Adams; it had 4~ fathoms upon it toward the southern side, and its width was three-quarters 
of a mile. The midchannel course for 1! mile was NE. by N., then N. by W. towards the 
cape, turning to the east half a mile before reaching it, and after a mile on this courBe 
running E. SE. past the north side of Sandy island ; or, continuing pa.st the cape within a 
quarter of a mile, then steering E.NE. one mile, in from 8 to 5 fathoms, changing to SE. by 

E. through a 3·fathom channel, past the NE. side of Sandy island. The old Spit. bank of 1792 

had made out half a mile nearer the cape than then existing, but having a 8-fathom channel 
across it. 
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The north and south bars bore from each other SE. and NW., distant 3~ miles apart, with 
the seaward face of the Middle Bank making a direct line on that course. This bank had 
change<l its contour and was very irregular. 

W.SW. of Sulphur spit a 3-fathom channel had nearly cut through the north sands. Should 
a channel open here it would doubtless remain a reliable one. From Cape Disappointment it 
bore SW. -4 W., 1-4 mile distant. 

Sandy island bore E. by S. i S., 3 miles from the cape, and NW. ! N. 2 miles from Point 
Adams. 

'fhe western tail of the great Middle Bank bore NE. by N. ~ N., a mile from Point Adams. 
At the time of this survey the channels were buoyed out, but subsequent gales have dis

placed the buoys. 

We note the following changes since the survey of 1850, a little over two years: 
That the new south channel had been developed, and the bar moved three-quarters of a 

mile eastward, with half a fathom more water and the entrance wider. 
That the north channel had contracted to half its width at the bar, with its northern line 

upon the line of 1850; the depth of water not quite as great, but having still a fathom more 
than the south bar; the channel not as straight, and the formation of a swash channel SW. of 
the cape across the north sands. 

That the Spit bank of 1792 was being redeveloped. 
That the Middle Bank had increased in size, and Sandy island moved ovec a quarter of a 

mile W.NW., giving 8 fathoms of water where the beacon of 1850 stood, and the bifurcation 
of the bank, bare at low water, west of it. Compared with the surveys of 1839 and 1841, we 
fiud that one part of Sandy island has retained the same position, but that a mile, stretching 
E. by S. ~ S., has been completely cut away, and is now crossed by the south channel. 

That the Clatsop spit has changed.its shape, trending more to the westward. 
And that the western tail of the great Middle Bank, east of Point Adams, occupies the 

position of 1839 and 1841. 
No survey has been made subsequent to that of 1852, but we can state, from personal 

observation, that in October, 1857, the south bar was within less than a mile of the beach 
south of Point Adams, and that the channel ran nearly parallel with, and not distant more 
than three-quarters of a mile from the shore. It was unavailable with a very heavy sea on, 

as a vessel had to run it in the trough of the sea, and for sailing with a NW. wind it was a 
dead beat. We entered the north channel in May, 1857, and found it wide and straight. It 
was reported to have one fathom more water on the bar than the south. Those of the 
old buoys that remained were of no use, on account of having been carried from their proper 
stations. 

0ondu.%ons.-From all these examinations, aided by plotting the outlines upon the same sheet 
and to the same scale, from corroborative evidence, and from personal observation, we find 
that the south point of the north sands stretching out from Cape Disappointment has remained 
nea~ly the same since 1839, bearing S. l W. from the light-house, distant 2! miles ; has not 
vaned its position half a mile · has never reached the southern shoal of 1792 ; and that the bar 

~as never had less than 4 fat~oms upon it, thereby indicating that this entrance and channel 
18 the less changeable and has a fathom more water than the other, and that, with well 
appointed buoys off i~ entrance and range beacons on Sandy island and Chinook Point or 

Scarborough Hi11, it will always prove· the safer and better for the interests of the country. 
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The position of the south entrance is continually changing, and the same causes that closed 

it between 1839 and 1841 will again close it. · 
The formation of Sandy island precludes the probability of the channel returning to the 

capacity which existed at the period of Broughton's survey in 1792. 
The great Middle Bank, stretching from Point Ellis nearly to Point Adams, remains almost the 

same since its first determination. 
Hydrographic sketches of the entrance to the Columbia river were issued fro~1 the Coast 

Survey Office in 1850 and 1851. 

POINTS INSIDE OF OOLU'MBIA RIVER ENTRANCE. 

Sandy Island, (1851.) It is about one-third of a mile long, E.NE. and W.SW., by 250 yards 

in width, and consists of loose sand raised a few feet above the river, and covered with drift 

logs, trees, &c. 
at low water. 

To the westward of it extend two sand bars nearly a mile in length, and bare 

The surveys of 1839, '41, '50, and '52 show that this part of the Middle Bank 
has occupied one position, and will doubtless retain it. In 1792 the main channel of tlrn river 

passed over this position, and a line of soundings in 5 fathoms ran across it. Considering the 

immense amount of huge trees coming yearly down the river, we can readily imagine a theory 
for its formation. A large beacon erected upon it, distinguishable outside the bar, and ranging 
with another on Scarborough Hill, would serve to denote the position of the north channel. 

From Cape Disappointment light-house it bears E. by S. ft S., distant 3t miles. 

It received its present name from Belcher in 1839. On tho Coast Survey charts it is called 

Sand island. 
Chinook Point lies N. by E. 2! miles from Point .A.dams, and E. } N. 4! miles from Cape 

Disappointment. It is a long, low sand strip at the base of the high wooded hills behind it. 

One of the hills, called Scarborough, is readily recognized by a great part of its southern slope 

being destitute of trees and covered with fern i no other hill near this vicinity possesses this 

peculiar feature . 
.A. number of fishing and Indian huts are situated upon the Chinook beach, the people being 

engaged in catching and curing salmon, with which the waters abound. The mode of catching 
them is by means of nets; those of Indian construction being made of twine spun from the 

fibres of the spruce roots, and sometimes from a peculiar grass obtained from northern coast 
Indians. The mode of curing is very rude and inefficient, and thousands of barrels that have 

been shipped have proved worthless. There is no reason why this should not become a large 

and profitable branch of business. The fish are the largest on the coast, often exceeding SO 

pounds weight. We have purchased them weighing between 50 and 60, caught upon the beach at 

the sea base of Cape Disappointment. They commence to run about the end of May, and 
become remarkably plentiful by the third week in June. The Indians suppose that the salmon, 
coming directly from the ocean, linger about the entrance several weeks before starting up the 

river, because they require time to become accustomed to the fresh water; attributing to a 

wrong cause this normal habit of the salmon. 
Chinook Point was the special location of the once powerful tribe of Chinook Indians, and 

here the celebrated one-eyed chief, Concomly, held sway. The tribe has dwindled to less than 
a hundred persons--men, women, and children-and they are poor, miserable, drunken, diseased 
wretches. 

The point was called Village Point by Broughton in 1792. 



 

THE UNITED STATES CO.AST SURVEY. 399 

In 1839 it was called Chenoke Point by Belcher. The Indian name is N6se-to-ilse. 

Point .Elli8 is 21 miles, nearly, east of Chinook Point; the sand beach between the two being 
in some places nearly a mile wide, running at the base of the hilli::l and surrounding a large 
lagoon near Chinook. From Point Adams it bears NE., distant 4~ miles. 

Behind Point Ellis rise two hills, the southern of which is used as a range with Pcint Adams 

for denoting the entrance to the south channel, but of course the relative positions vary with 

every change of the bar. 
It was called Ellis Point by Belcher in 1839, and Point Ellice by the United States Exploring 

Expedition in 1841, and this spelling is found upon all recent maps. 
The Indian name is N o-wehtl-kai-ilse. 
Astor Point lies E. i N., distant 5!- miles from Point Adams. It is low at the river bank, 

but has moderately high wooded land behind it. ThP. southern channel passes close to it. The 
name is derived from a Coast Survey triangulation and secondary astronomical station upon it, 
but it is in reality a part of Point George. 

Tbe geographical position of the station, which is about a quarter of a mile westward of the 
bay, in front of the town, is-

0 ,, 

Latitude.· .. 46 11 27.6 north. 

Longitude · · . · · · · · · · · · · . · .. · · . · 123 49 32 west. 
h. m. •· 

Or, in time ·. · · · · · · · · · · .... · · · · 8 15 18.1. • 
Point Grorge is the first point made after passing eastward of Clatsop beach. Immediately be

hind it the land is high and densely wooded; and around its southern face opens Young's river. 
It was called "Point George" by Broughton in 1192; '•George Point" by Belcher in 1839; 

''Young's Point'' by the United States Exploring Expedition in 1841; ''Smith's Point'' by the 
Coast Survey, in the triangulation of 1852; but it is, we believe, generally known as Young' B Point. 

Tongue PO'int bears E. NE. 8l miles from Point Adams, and NE. j E., 3~ miles from 
Astor Point. It is a high, bold bluff covered u:ith trees, and connected with the main by a 

moderately low, narrow, strip of land. As first made, off the entrance, it appears like a low 
wooded island. Close to it. runs the Woody Island channel, which is plainly foreshadowed in 
Beleher's survey of the river. Between the last two points lie the rival villages of Upper and 
Lower Astoria. The lower is the most western, and on the location established by the Pacific 
Fur Company in 1811, and to which was given the name of Astoria. .A. large saw-mill is in 
operation here, and a military post was established but abandoned a. few years since. The 
place contains less than :fifty houses, and at one time, as a landing place, had an unenviable 
reputation OR account of the character of the '' beach combers.'' 

The name of the place was changed to Fort George in 1813, on being taken by the sloop-of
war Raccoon. The original name was restored in 1818. 

A.t Upper Astoria is located the custom-house, off which is the rendezvous of the United 
States revenue cutter. .A large saw-mill is built here; and a government military road is being 
opened to Salem, on the Willamette river. Between the village and Tongue Point lies the 
wreck of the Silvie de Grace. 

Cape Broug1it<m is on the north side of the river, N. NW. 3i miles from 'l'ongue Point, and 
NE. l E. 5! miles from Ellis Point. · 

It was named by Belcher in 1839 but was called Gray's Point by the United States Exploring 
Expedition. This last designation ~as a1so applied by the CoaBt Survey in 1852. 
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The head between Ellis Point and Cape Broughton was named Chatham Head in 1839. 
Gray's Bay lies to the NE. of Cape Broughton, and was named, in 1792, in honor of Captain 

Gray. 
Young's Bay lies between the eastern part of the Clatsop beach (called Tansey Point) and 

Point George. Into it empty Young's river, discovered, examined, and named by Broughton; 
Lewis and Clarke's river, examined by them in 1805; and one or two small streams or sloughs. 

Baker's Bay lies between Cape Disappointment and Chinook Point. It runs 2~ .miles to the 
northward of the cape, and receives the waters of the small streams which head to~ard Shoal. 
water bay, and connect with it by a smal} portage. The western and largest stream is the 

Wal-la-khut; the eastern, half-way between the cape and Chinook Point, is the Wap-pa-loo· 
che. 

Two or three houses on the shore of the bay, and a saw-mill, are all that remain of the set· 
tlement once designated as "Pacific City." The bay was named in honor of Captain Baker, 
whom Broughton found anchored here in the schooner Jenny, of Bristol, when he entered. 

The Columbia river was called the '' Oregon'' on the strength of the accounts of Carver in 
1766. Much doubt exists as to the origin of the name last mentioned. 

In 177 5 it was called " Assumption Inlet" by Heceta, but afterwards the Rio de San Roque, 
from his naming the northern cape San Roque; and also the Enseiiada de Heceta. 

In 1789 Meares called it "Deception Bay." 
In 1792 it wa§ named the "Cofambia's river" by Gray. 
Clarke says that, in 1805, the Indians knew it as the Shocatilcum, and another name obtained 

from another body of the natives was Chockalilum; the two being evidently the same word 
differently pronounced; the accent should be on the penult. 

When the name given by Gray was first changed we cannot state. It was, perhaps, done b)' 
Vancouver or Broughton. 

Lewis and Clarke, in noticing the growth of trees on the Columbia, mention a fir near Asto
ria that was 230 feet high, and 120 feet of that height without a branch. Its circumference 
was 27 feet. This same tree is doubtless referred to in the narrative of the United States Ex
ploring Expedition, where the dimensions are given as follows : 39~ feet in circumference at 8 
feet above the ground; bark 11 inches thick; height of the tree 250 feet and perfectly straight. 

Visiters used to be shown "the big tree" as one of the notable sights of the locality. 
Belcher says that '' the timber of the Columbia, either for spars or plank, cannot be compared 

to that of higher latitudes; for topmasts and topgallant masts it is prnbably as tough, but 
heavier. * * * * Probably no part of Western America can produce timber 
of the dimensions grown in the regions of the Columbia and the northern confines of Califor· 

ma. Amongst the drift trees, on the banks of the Columbia, we measured one 174: feet long 
by 20 feet in circumference, and many 150 feet by 13 to 18. These, of course, were washed 
from the banks, and therefor1:1 not the largest, which grow invariably in the thickest part of the 

wood. 11 -(Vol. 1, p. 300.) 
In Baker's bay, in 1851, we measured a drift tree which had been thrown upon the beach. 

It was 267 feet long, 27 feet in circumference with the bark peeled off, a.nd where broken at 
the small end 2() inches in diameter. Very frequently, when trees are felled for cutting into 
lumber, the first 30 or 40 feet of the trunks are found too large for the saw-mill, and have to 
be cut off and left on the ground. 
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GENERAL COURSE OF THE COLL'MBIA RIVER. 

From the entrance to the mouth of the Cowlitz river the general course of the Columbia is 
E. by N ., and the distance in a straight line 4:6 miles from the bar, and by the windings of the 
river about 52 miles. The Cowlitz runs N.NW., and is navigated by canoes about 15 miles to 
the Cowlitz Landing. At this place travellers take mules or horses to go through to Puget's 

Sound, a trip of 50 miles. On the west bank of the Cowlitz are a few small houses, locally 
known as the town of Monticello. On the south bank of the Columbia, opposite the Cowlitz, 
is ii,nother small settlement, called Rainier. 

From the Cowlitz the next course of the Columbia is SE. -i 8. for 27 miles to the mouth of 
the Willamette river,* about 16 miles above the Cowlitz. The Warrior branch or slough of the 
river makes in from the west side and runs around Multnomah island, coming into the Willa

mette two miles above its mouth. The Willamette continues the same general course of the 
Columbia for 16 miles to the falls, where is situated the town of ''Oregon City,'' destined to 
become a place of importance, on account of the extensive water power; the river there falling 
perpendicularly 38 or 40 feet. Six miles lower down on the Willamette is the rapidly improving 
town of Portland, situated at the head of ship navigation, with a population of nearly 5, 000. 
The valley of the Willamette is well settled, contains several thriving towns, and is remarkably 
productive. The course of the river is southward, gradually approaching the coast within 25 
miles, in the latitude of Cape Perpetua. In latitude 44° it runs eastward to.the base of the 

Cascade range, which rises between the snow peaks of Mount Jefferson and Mount McLaughlin. 

From the mouth of the Willamette the general course of the Columbia to Fort Walla-Walla 
is NE. by E. ! E., 170 miles. 

Five miles above tbe Willamette, on the north side, is the military post of Fort Vancouver, 
which, with the town of Vancouver, covers part of the grounds formerly occupied by the 
Hudson Bay Company as a mercantile station, but then designated as Fort Vancouver. The 

Hudson Bay Company still have a trading station here, but their farms and grazing lands have 

been occupied by settlers. The site for a town is one of the most beautiful on the river, and 
capitally located for increasing trade. 

About 30 miles further up the river we reach the foot of the Cascades, which are a series of 
rapids 4 miles long, where the river bursts through the eastern part of the Cascade range of 

mountains, whose basaltic walls rise precipitously over 3, 000 feet on either side, presenting a 
magnificent sight. Below the rapids the current rushes by with great velocity and depth, but 
small steamboats ply regularly from Portland and Vancouver to the foot of the rapids; thence 
passengers are carried by stages to the head, where one or two fine steamboats convey them 
50 miles to the Dalles. The Hudson Bay Company carried their large trading boats up the 

rapids by a system called cordelling. Steamboats have gone up one or two miles, and, in one 
instance, a brig, with every sail set and a moderate gale astern, was carried safely to the foot of 
the railroad, which runs from the-head to within a mile and a half of the lower end. .A.teach 
extremity of the rapids are small military posts. 

The snow peaks of the volcanic Mt. St. Helens and :Mt. Hood lie exactly in line with the 

Cascades, the former ~W. ! N., 35 miles distant; the latter SE.! S., 28 miles distant . 
. At the Dalles the river is contracted between narrow perpendicular walls, and during freshets 

rlSe~ l{)O feet above its ordinary level. 

•A. tlO!T\lptloo. of the 111di.an Dallle. This stream ls the Multnomah of Ll-wil! a.nd (;'lark. 

51 e 
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West of the Cascades the forests cease, and above the Dalles stands the only tree in a stretch 
of 60 miles beyond Walla-Walla, where the river makes a great bend to the northward, in the 
direction of its source at the base of the Rocky mountains. 

On the lower part of the Columbia and Willamette many saw-mills have been erected since 
the gold discovery in California, and a large trade was carried on in lumber. Between San 
Francisco and Portland a very large and increasing general trade exists. 

The weather off the Columbia entrance is cold and wet with occasional thunder storms, but 
these are rare. Vancouver says he saw several water spouts off it in October, 1192, some of 
them were quite near his vessel. 

SHOALW.ATER B.AY. 

The bold cliffs of Cape Disappointment, after extending about. three miles northward, change 
suddenly to a low, broad, sandy beach, running N. by W. ~ W. 18 miles, in nearly a straight 
line to the southern point of the entrance to Shoalwater bay. A mile and a quarter behind 
this beach lies the southern arm of the bay. Its waters reach within a mile or two of the north 
side of the cape, and the portage from them to the W appalooche, emptying into Baker's bay, 

is said to be about a mile long, and always used by the Indians and settlers. The peninsula 
thus formed is covered with trees and a dense undergrowth of bushes. Within half a mile of 
its extremity it becomes very low and sandy, and has a covering of coarse grass but no trees. 
This point was called Low Point by Meares in July, 1788. On the recent Coast Survey charts 

it is named Leadbetter Point. The Indian designation is Chik-lis-ilh. Its approximate geo· 
graphical position, as given by the Coast Survey, is: 

0 II 

Latitude· · .. · · · · · · . · · · · · · · · · · . 46 36 45 north. 
Longitude ... ·. · ...... · · · · · · ·. 124 00 45 west. 

h. m. a. 

Or, in time.··. · · .. · ... · · · ·. ·. 8 16 0.3. 
Magnetic variation 20° 35' east, July, 1851, with a yearly increase of 1'.4. 

CAPE SHOALW ATER. 

From Leadbetter Point the north point bears NW. by N. f N., 5j miles distant. Half a mile 
of the point is low, sandy and destitute of trees, but some tolerably high land covered with 
wood rises immediately behind it, being the only elevated ground between Cape Disappoint· 
ment and Point Grenville that approaches the shore-line. On account of this formation of the 
point it has been said that the entrance resembles that of Columbia river. We have been 
unable to detect any resemblance after passing near to it several times. The isolated posit~on 
of Cape Disappointment and the seaward face of its bold cliffs without trees form a peculiar 
feature. This, with Scarborough Hill, partly bare, lying 5 or 6 miles east of it, the high moun
tains inland, and in clear weather the beautiful snow peak of Mount St. Helens, have no coun
terparts at Cape Shoalwater, and, without mentioning the light-house, should remove all doubt 
in regard to genera.I resemblance. 

The point was named Cape Shoa.lwater and placed approxima.tely in latitude 4.6° 4 7' by ::Mea.res 

in July, 1788. In 1792 Vancouver assigned the latitude of 46° 40'. It was viewed from the 
north side of Cape Disappointment by Lewis and Clarke in 1805, and called Point Lewis, b~t 
is now frequently known as Toke Point, from the name of an old Indian chief living here 

10 

1854. The Indian name of the point is Quahpt-sum ... 
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THE ENTRANCE. 

There having been no survey of Shoalwater bay previous to the preliminary one of the Coast 
Survey in 1852, and the completion of it in 1855, it is impossible to state what changes have 
taken place. Judging by the changes of the Humboldt, Umpquah and Columbia bars, we 

8hould conclude that similar effects take place here. In less heavy weather than would cause 
the sea to break on the Columbia river bars, it breaks here with fury quite across the entrance. 
This description applies to 1852. Charts have been published by the Coast Survey of the 
respective dates already mentioned. 

Four miles off the entrance a depth of 10 fathoms is found, and when well off shore a high 
double peaked mountain shows to the eastward, well inland; Meares noticed it and placed it in 
latitude 46° 30', quite close to the coast, designating it as Saddle Mountain, a name it still retains 
although one of the same name is found SE. of Point Adams. 

At the present time there are two channels, denominated from their position, the wrtli and 
south Channds, with a large shoal called the middle sands lying between them, and partly outside 

of the line joining the two points. 
The bar at the south channel, has 4 fathoms of water upon it, is a mile wide, and lies two miles 

off the beach south of Leadbetter Point, with the northernmost trees bearing NE. by E. Run
ning in on this line a vessel shoals her water from 10 fathoms three miles off shore to 4 fathoms 
two miles off; then gradually deepens it to 5 fathoms, when she should haul close up under the 
point of breakers northward of her and about half a mile distant; run along in from 6 to 7 
fathoms until abreast of the low grassy point, when the course of the channel will be N. by W. 
~ W. for 1§ mile, with from 8 to 10 fathoms, hard bottom, its outline being well marked by the 
breakers outside. From thence a course NE. by N. for two miles will lead to 18 fathoms, and 
over a mile inside of the line joining Leadbetter Point and Cape Shoalwater, the western trees 

on Leadbetter point bearing S. § E., 3l; miles distant. If the tide is low, sand bars and flats 
will show on both hands, one directly ahead; the broad deep channel to the SE. distinctly 

marked by hare patches on either side; and a narrow, deep channel to the northwest running 

into the north channel. From the last position the western trees on Leadbetter Point bear 

south, distant 4 miles. The greater body of water passes through this channel, and the current 

runs very strong. In summer, with a northwester blowing, it is a dead beat after passing the bar. 

and in some places the channel is less than half a mile wide between the 3-fathom curves. Coasters 

do not enter it except with a southerly wind, and always pick out the channel from aloft. In 

summer they have a leading wind out, and start on the first of the ebb. 

The bar at the north cltannel has about 3:1- fathoms upon it, and bears SW. by S. l S. three 

miles from the southern extremity of Cape Shoalwater. It is about a mile in extent within the 
3-fathom curve. 

· In making the bay from the southward in summer work to the northward of Cape Shoal

water, then run in and follow the shore outside of the breakers in 6 or 7 fathoms, gradually 

approaching them and decreasing the depth to 4! and 4 fathoms, when the southern side of the 

elevated ground of the cape bears NE. by N. ! N. Then head up as near that course as possible, 

cro~siug the bar ixr 3l fathoms, and continuing in that depth for at least a mile and a quarter, 

taking care not to decrease it on either hand. Keep under the breakers on the north side in 

from 5 to 7 fa.thoms, ha.rd bottom, and increase the depth to twelve well in.si4e Qf the point, 
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when its southern extremity should bear NW. kW., distant 1-A mile. If it !slow water, sand 

banks will show in different directions, and the channels will be tolerably well marked. 

The present invariable practice of vessels entering is to seek out the channel from the mast 
head. In calm weather the channels must be known or a pilot employed, if one is to be found. 

The north bar bears NW. by N. i N., distant 5 miles. 
The middk sands lie between the two channels. The southern tail is SW. l! mile from 

Leadbetter Point; runs NW. by N. j N. for 2i miles; then N.NE. 2! miles; and E.;i~R !! mile, 
with an average width of l! mile. One mile outside of it soundings are found in 7 fathoms. 

This bay, as its name implies, is so full of shoals that at low tides about one-half of ite area 

is laid bare. Good but narrow channels are found thoughout its extent, but no direction can 

be given for running them. Without a knowledge of them, or without a pilot, follow them 
only at low water. The currents then run with great velocity, and it is very difficult and 
frequently impossible to keep a course against them. The arm stretching southward toward 

Baker's bay is 15 miles long from Leadbetter Point, with an average width of not less than 31: 
whilst the upper portion stretches to the NE. for 9 miles to the north of the Whilapah rim·, 
reckoning from the middle of the line joining Cape Shoalwater and Leadbetter Point. 

The principal stream emptying into the bay is the Whil-a-pah, at its northeast part. At 
about 9 miles from Cape Shoalwater it is less than a quarter. of a mile wide, with ]ow swampy 
banks and steep bluffs on each side about a mile and a half apart. 

The mouth of the Pal:ux, or Copalux, lies 5 miles NE. ! E. from Leadbetter Point. It is 
half a mile wide at its mouth; contracts very much in two miles, and is bordered by marshes 

with numerous sloughs running through them. 
The Ncisal enters about 11 miles south from the Palux, and abreast of the middle of Long 

island. It has over 20 feet water at its mouth, with bluff banks for some distance until it 

begins to expand, when it is bordered by flats. 
Several streams open from the north side of t11e bay. One of these, the Necomanche, near 

the Whilapah, has 6 feet in the main channel, and shows 1! mile wide at high tide. 
There are three islands in the bay. Pine iswi1ul, about 1! mile NW. by N. off the mouth of 

the Palux, is a small sand islet of only four or five acres in extent, and occupied by oystermen. 
It is near the channel and oyster beds, which stretch for a couple of miles to the N.NE. of it. 

The north end of Long iswmd is 8 miles from Leadbetter Point. This island runs irregularly 

about SE. for 6 miles, and has an average width of lk mile. It is eovBred with a dense forest 
of fir and undergrowth. One mile S. SE. of Long island is a very small islet called Round 
isl,and, of only a few acres in extent, covered witli wood and bushes. The shores of the bay, 
except on the peninsula, are mostly composed of perpendicular cliffs of a. sandy clay, in which 

are strata of recent fossil shells and the remains of trees. Where the faces of the cliffs are 

not washed by the waters of the bay they slope gently and have a small grassy shore at their 
base. 

NE. l N., distant 6 miles from Leadbetter Point, is a sharp narrow cliff, {jO feet high, making 
out into the bay, which is wearing it a.way, and has exposed many large basaltic boulders. 

No other place on the bay presents this geological feature. 
1 

The peni718ula is a long, flat, marshy, and sandy plain, elevated but a fe'Y feet above the Iev~ 
of the sea, and covered, like the entire surface of this country, with a dense growth of gigantic 
forest trees, principally spruce, fir, and cedar, with a few specimens of maple, a.sh, and black 
alder. The spruce frequently attains a diameter of 8 feet. 
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The shoals are covered with shell fish, among which the oyster is the most abundant, and 
the principal article of export. They are small and have a coppery taste. Codfish and halibut 
abound; sturgeon, said to be of good quality, are plenty; and salmon of several varieties and 
excellent flavor exist in infinite numbers. In spring vast shoals of a small herring enter the 
bay. In winter wild fowl are innumerable, but these have been made shy by the bad 4}looting 
of the Indians. Black and white swan, geese, mallards, canvass backs, &c., always reward the 

experienced sportsman. 
The yearly shipment of oysters is about 30, 000 bushels, and of piles and spars about 30, 000 

feet. The average valuation of exports is $120, 000. The number of vessels entering yearly 
is about 25, nearly all of which are schooners, counting an aggregate of 2, 500 tons. In 1855 
the popnl~ion on the bay was 190 males and 60 females. 

This bay was discovered by Lieut. John Meares, July 5, 1788, in the Felice, when proceeding 
in search of the Rio de San Roque of Heceta. He approached it until the water shoaled to 8 
fathoms, when the breakers ahead warned him to haul off. "From the mast-head it was 
observed that this bay extended a considerable way inland, spreading into several arms or 
branches to the northward and eastward, and the mountainous land behind it was at a great 

distance from us." He saw "what appeared a ndrrow entrance at the northwest part of the 
bay," but it was too remote for him to discover whether it really was so or only low land. 
"From under the [low] point a canoe came out, containing a man and boy," &c. Unsettled 
weather prevented his sending in the long boat to sound near the shoals, in order to discover 
whether there was any channel. He called it Shoalwater bay. 

Vancouver endeavored to enter in 1792, but, as it was breaking across the whole entrance, 
he considered it inaccessible to his vessels. He says ''the sandy beach was bordered by 

breakers extending three or four miles into the sea, and seemed to be completely inaccessible 
until 4 p. m., when the appearance of a tolerably good bay presented itself," and the point to 
the north "somewhat more elevated than the rest of the coast," and in latitude 46° 40'. 

It is asserted by settlers here that boats, canoes, &c., which have broken adrift and gone 
out of the bay, have, in every instance, been found on the beach north of the entrance, and 
generally between it and Gray's harbor. 

The light-howre at Cape Skoalwater, at the north point of the entrance to Shoalwa.ter bay, is a 
structure consisting of a keeper's dwelling, with a tower rising through it and surmounted by 

an iron lantern, painted red. Its height is 41i feet above the ground and about 87 feet above 
the mean level of the Bea. The dwelling and tower are plastered and whitewashed, and situated 
abont a mile from the extremity of the cape. The illuminating apparatus is of the fourth order 
of Fresnel, shows a .fi;ud white light variR.d by jlashe,s, and should be seen from a height of-

10 fuet at a distance of 141- miles. 
20 feet at a. distance of 16 miles. 

30 feet at a. distance of 17 miles. 
It was first exhibited on the 1st of October, 1858, and shows from sunset to sunrise. The 

approximate geographical position of the light, as determined by the Coast Survey, is : 

0 If 

Latitude . . . . . . • • . . . . . . . • . . • . . . . . 46 44 11 north. 
Longitude • • . • . . . . . . . . . • . . • . . . . . 124 02 24 west. 

A. tn. •· 

Or, in time ....•.•............ · · 8 16 09.6. 
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GRAY'S HARBOR. 

From Cape Shoalwater a fine, hard, low sand beach runs N.NW., nearly straight, 13 miles to 
Point Hamon, the southern point of the entrance to Gray's harbor. The country behind this 
beach is low, flat, and densely covered with trees. Near the extr~ity of the point is a slight 

rise in the ground. 
In giving a description of the bay we can state nothing from personal experience. The onlv 

preliminary surveys made are those of Vancouver's expedition in 1792, and of the tlnited Stat~s 
Exploring Expedition in 1841. No survey has yet been made by the Coast Survey, except the 
approximate determination of the entrance in the reconnaissance of 1852. 

From the southern point of the entrance Point Brown, on the north side, bears NW. !- W., 
nearly 2! miles distant. Inside of these points the bay spreads, out suddenly, and contracts at 
the mouth of the Chehalis river. This gives it a heart-shaped or triangular form, with the base 
of the triangle towards the Pacific, and the apex at the Chehalis. The shores are low, except 
in two places, and the whole northern portion of the bay is an extensive flat, bare at low water. 

Point Brown is the commencement of a large sand waste, stretching towards the Copalis 
river. It is covered with coarse beach grass and stunted lupin bushes, and is cut up with the 
tracks of bears, cougars, elk, wolves, &c. The peninsula of Point Brown extends NW. by N. 

for 8 miles, with an average width of 2~ miles. 
At the time of Whidbey's survey, under the orders of Vancouver, a bar existed off tho 

entrance, having the following position: From Point Hanson, SW. by w.· ~ W., 3~ miles distant, 
and from Point Brown, SW. by S. ! S., 4 miles distant. He does not give the depth of water 

on the bar in his chart, but in the narrative states it to be 3 fathoms. From this bar the 

channel was a mile wide, and straight to the entrance between the points; was well marked by 

the breakers; had from 4 to 10 fathoms in it until nearly abreast of the points, where it was 
contracted to half a mile and the depth increased to 14 fathoms. Then it opened suddenly to 
both points with from 3 to 6 fathoms between them. The course in, over the bar and through 
mid-channel, was NE. ! N., for 3l miles to between the points, with two low sand islands in 
range on the course, and 6! miles from the bar. A narrow channel existed on either side of 

these islands towards the Chehalis; the southern channel having from 3 to 4 fathoms, and that 

on the north side 5 or 6. 
In the indentation SE. of Point Hanson lay an island with a channel on either side, but that 

on the west was the better. Both led to the mouth of a small stream coming in from the east. 
He also gives a 4-fathom channel on the east side of Point Brown peninsula, and surveyed two 

miles up. 
From Point Brown he states Point New to be N. 65° E., (tr11e,) 41 miles distant, and mar~s 

the point on the chart with two rocks off it; but it is not on the proper bearing mentioned in 

the narrative, unless he took his bearing from the astronomical station. That part of the bay 

shore near Point New is composed of cliffs for 2 or 3 miles. 
The mouth of the Chehalis, which he does not show, is placed NE. by E. i E., 8! miles frorn 

Point Brown, the line passing over the centre of the island which lies in the middle of the bay, 

and is 2! miles from the point. . 
That the bar and general features of the sands have changed much since that time we pro· 

U •t d States 
pose to show from a.n examination of a reduced copy of the survey by the ni e t 

Exploring Expedition in 1841. Here we find no island in the middle of the bay, nor any eas 
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of Point Hanson, but a large one 1! mile long by half a mile wide in the middle of the entrance, 
and c-0nnected by a shoal with Point Brown, whilst the channel then ran between this island 
and the southern point. The bar bore SW. 2!- miles from Point Brown, and west 2§ miles from 
Point Hanson, with a depth of about 3 fathoms. This position shows that the bar had moved 
to the N. by E. no less than two miles. 

From Point Brown a small bluff on the east side of the bay bears E. ~ N., 6k miles distant, 
with a high hill behind it in range. FTom Point Hanson this bluff bears E.NE., 51 miles distant. 
From Point Brown the mouth of the Chehalis bears NE. by E. i E., distant 12 miles, differing 
considerably from Whidbey's determination; and Point New, from the same point, bears NE. 
k N., distant 5A miles. 

The next survey will prove what recent changes have taken place, and whether the directions 
of one season can be relied upon for the next. We have been off the bar but never saw a 
fair chance for entering. According to the charts of the United States Exploring Expedition 
the course for crossing it was to bring Point Hanson to bear east and run for it, the channel 
being straight. 

In the winter of 1852-'53 the brig Willimantic was driven ashore upon the island at the 
entrance, having mistaken this for Shoalwater bay. After vainly attempting to launch her 
toward the sea she was dragged across the island and launched on the bay side. Then the 
island was a mere bank of sand, bare at all tides, and covered with logs and drift wood. 

It is stated that close under Point Brown a swash channel exists, which the Indians always 

use to save crossing the bar. 
The bay was discovered by Gray in ::May, 1792, and named Bulfincq harbor, after one of the 

owners of his vessel. He placed it in latitude 46° 58' north. 
It was surveyed by Lieutenant Whidbey, in the storeship Dredalus, October, 1792, under the 

directions of Vancouver. He first sent in his boats, and then crossed the bar in three fathoms, 
with the ebb current running so strong that, although the ship was making nearly five knQts an 

hour, little actual progress was made. He applied the present name, Gray's harbor, in com
pliment to its discoverer. On some old maps we have found it called Whidbey' s harbor. He 
named Point Hanson after the commander of the Dredalus, and the northern point he called 

Point Brown, placing it in latitude 46° 59!' north. 
The southern point was called Point Chickeeles, and the same name was applied to the river. 
In the recent maps of the Coast Survey, Point Brown is plotted in latitude 4:6° 57', longitude 

124° 04', and the southern is termed Point Harrison. .Among the few settlers in this region it 
is called Point Armstrong. 

The name of the river is derived from the Indian tribe inhabiting the bay and river. They 
pronounce it Tche·h.B.·lis. 

The country ~hind the bay is low a.nd fiat, receiving the waters of the Chehalis from the 
e!llltward. This river is said to be navigable for boats for a distance of 60 miles, and to drain 
a timbered, well watered country, abounding in many small prairies. 
~or January, 1859, the line of &J.ua}, magnetic variation of 21° east crosses the coast line in 

latitude 47° 08', and in latitude 460 58' it crosses the 125° of longitude. This line moves 

annually a mile and e. half to the southward. 

COP ALIS RIVER. 

th
We know nothing of tliis stream except from settlers who have passed it in travelling along 

· e shore. 



 

408 BEPO.RT OF TaE SUPElllNTENP.ENT OF 

From Point Brown the shore-line trends a.bout NW. by W. for 5 miles; then N. by W. i w. 
for the same distance to the mouth of the Copalis. The barren waste of Point Brown con· 
tiuueli along this shore, commencing with a width of nearly two miles, stretching from the 
ocean to a dense forest of fir, and growing narrower as it approaches the Oopalis, where the 
timber comes to the water's edge. 

This stream is about 100 yards wide, but the mouth is almost closed by a bar. Upon its 
banks reside. the Copalis tribe of Indians, from whom the river derives its name. Like all the 
streams on this coast it abounds in salmon, but those caught here are celebrated fot their succu

lent richness of flavor. Their general appearance is similar to those of the Columbia river, 

but this variety rarely exceeds two feet in length. They weigh· from :five to ten pounds. 
In or about October, 1854, there was discovered, one mile north of the Copalis, the whole 

stern frame of the propeller General Warren, which had been wrecked on Clatsop spit, at the 
mouth of the Columbia river, more than two years previously, having thus been carried by 
currents at least 60 miles from its original position. When the hydrographic survey of the 

entrance to the Columbia was made by the Coast Survey parties in 1852 this Wrtlck was fouod 

and its position determined. From Cape Disappointment it bore SE. by E., almost 4 miles 

distant, and was consequently little more than a mile from Point .A.dams. It then rested on 
the north edge of the Clatsop spit. This shows a direction of the current corroboratiog 
Vancouver's account when anchored off Destruction island. 

POINT GRENVILLE. 

From the Copalis to this point the shore runs NW. ! N. about 16 miles, and continues low, 
nearly straight, and bordered by sand beach, which changes to shingle, disposed in long rows 
parallel to the coast. These ridges of shingle dam the mouths of many small streams and 

form ponds, abounding in trout, and well stocked with beaver and otter, according to the 
accounts of the Indians. The high land also approaches much nearer the beach and forms 

sandstone cliffs, with rocky ledges projecting into the ocean. 
Point Gr-enville is a bluff, rocky promontory, stretching wes.tward ab-out a mile, aind then 

southward about a quarter, forming a very eontracted a.nd exposed roadstead; with the 

3-fathom curve extending half a mile from the beach, compelling vessels, except of very light 
draught, to anchor so far out tha.t the point and the rocks o:tf it afford but little protection from 
the northwest winds. It is useless during the winter months. The point has high hills lying 
behind it, and many rocks immediately off it; two of these, about 15 feet high, lie E. by S. 
400 yards distant; another lies SW. !- S. half a mile distant. This, we believe, is the one which 
shows a Jarge perforation through it when viewed from the eoutheast or northwest. It bas 5 

and 6 fathoms all around it. Others stretch along the coast to the northwest, one of them 
showing from the south as a leg-of-mutton sail. The bluff' itself is oompoeed of fine sa.ndston~, 
is very s~p, and may be ascended by a dilicult trail, which is used by the Jadia,na. It is 831d 

to be a great resort for sea otters, whieh are hltDted hy tile nativ.s. 
Its approxima.te geographical poeition ill: 

G 

Latitude··. - · ....... · · - · . . . . • .. . • . . 4l .2() .ne.rt.ll. 
Longitude •................. , • • • . . 124: 14: west. 

0 .... :_. . . 
r, l.ll ""-We ........................ , • 

"· Ill. ... 

8 16 56 
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From Oape Disappointment light it bears NW. by N. ,\ N. distant 62 miles, and from the 
cripe soundings may be had in from 8 to 15 fathoms, 3 or 4 miles from the shore. 

This point is said to be the Punta de Martires of Heceta and Bodega, because in latitude 
470 20' seven of the crew of Bodega's vessel, the Senora, were massacred by the natives. 

It received its present name in 1792, from Vancouver, who placed it in latitude 4 7° 22', and 
describes as lying off it "three rocky islets, one of which, like that at Cape Lookout, is 

perforated.'' 
North of Grenville to Cape Flattery the shore is bold and rocky, with occasional short 

reaches of sand beach. The timber comes down to the water; moderately high hills approach 
the coast, through which empty numerous small streams, whilst the irregular Olympus range 
rises far in the interior. In winter these mountains are covered with snow, which lies in the 
gorges and valleys nearly the whole summer. Mount Olympus is the highest peak of the range. 
It attains an elevation of 8, 138 feet, according to determinations made in 1841, which also 
place it in latitude 4 7° 45' N. and longitude 122° 37' W. 

It is said to have been first seen by Perez, in 1774, who placed it in 4 7° 4 7' N., and called 
it La Sierra Santa Rosalia, but the account of his voyage was not published until many years 
after that date. 

It was next described by Meares, in 1788, and placed in latitude 4 7° 10', the error arising 
from its bearing, and ho supposing it much nearer the coast-line than it actually is. In his 
sketch it is marked quite close to the shore, in latitude 47° 151 N. He called it Mount 
Olympus, the only name by which it is now known. 

In 1792 Vancouver determined its position approximately, and gave the latitude as 
470 50' N. 

Que-ni-ult River.-The mouth of this small stream is between three and four miles NW. by 
W. from Point Grenville, and is almost closed by the shingle and gravel thrown up by the 
surf, which leave, however, a contracted opening for the passage of canoes in calm weather. 
The closing of the entrance has so dammed the river as to form a small lake inside, upon the 
banks of which is situated a village of the Queniults, a race of Indians hostile to all other 
tribes. Combined with others to the northward they have ever been notorious for their 
hostility and vindictiveness to the whites. Several Spanish, English, and Russian vessels and 
their crews were, in former times, taken and destroyed. Hence we meet with the names 
Destruction Island, Isla de Dolores, Punta de Martires, &c., in this immediate vicinity. The 

river is said to head in a lake at the foot of the mountains . 
. The name of this river is usually known by the old settlers as Que·noith, but the Indians are 

said to pronounce it as if spelled Que-ni-ult, accenting the first syllable strongly, and the last 
so softly that many persons consider they call thcmseh-es simply Que-nai. A tribe liltill further 
north is called the Que-nait'-sath. 

These Indians, when travelling by canoes along the low sandy beach south of Point Grenville, 
pnsh out into the rollers, keep between the line of two seas that have broken, and pole the 
canoe through the surf. This peculiar mode is rather apt to excite the fears of those ignorant 
of what · a canoe can be made to do when skilfully handled. 

For four miles above the Queniult the coast trends in the same direct.ion, NW. by W., is 

composed of sandstone cliffs and bounded by many precipitous rocks, ihe height and direction 
0~ which a.re generally that' of the cliff. In the Coast Survey reconnaissance of 1852, one is 
paced 2A miles oif shore in latitude 4 70 27', and the vessel's track is laid down inside of it. .A. 

52 • 
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great many large rocky islets lie close in shore in this vicinity, but northward the coast is 
nearly clear to Destruction island. It makes a slight curve eastward, and alternates with bold 
yellow cliffs and low shores. 

DESTRUCTION ISLAND. 

This island is the only one found deserving the appellation after leaving the Farallones. It 
is about 150 feet high, quite flat on the top, covered with grass but destitute of tr,ees, and has 
high perpendicular sides of the same height as the cliff;s on the main. It is said that there are 

some remarkable perforations through a rock near it, but these are, doubtless, only seen in 
particular directions, for, in passing close to it, we have never noticed them. On the eastern 
end were formerly some rude Indian huts. In Vancouver's time he found two or three dwarf 

trees at either end. 
In running along the coast, 10 miles off, it is very difficult to make out this island, because 

being within 1! mile of the main it is projected against the coast cliffs and cannot be diRtin
gnished from t,hem until close upon it. It is narrow, but about lk mile long in a N.NW. direr· 
tion running parallel with the coast; has rocks for a mile off its southern end. A reef and sand 

bank is represented as stretching thence W. NW. 3 miles to broken water, and from there 
running nearly straight to the northern end. A detailed examination of this locality might 
prove that good refuge could be had under the island during heavy southeast and southwest 
weather. 

Between it and the main the soundings range from 7 to 12 fathoms, and to the northward 
from 10 to 14. 

The approximate geographical position of the north end is: 
0 

Latitude • · · · · · . · · · · · · · · · . · ... · . . . . . . 4 7 41 north. 

Longitude···· · · · · · · ·. · · · · . · · · • · .... 124 25 west. 
From Cape Disappointment it bears NW. by N. 84 miles. 
This island is called Isla de Dolores upon old Spanish maps. It received its present name, 

by which it is only known on the coast, in 1787, from Captain Berkely, who sent a long-boat 
from King George's Sound to explore as for south as latitude 47°. The crew of a smaller boat 

entered a shallow river and rowed up some distance, where they were attacked and murdered 
by the Indians. 

In April, 1792, while Vancouver was at anchor in 21 fathoms, 3! miles S.SW. of this island, 
he "had calms, and found a constant current, without intermission, setting in the Li.,ne of the 
coast to the northward." After passing Cape Orford he had been regularly thus affected, and 

carried to the north 10 to 12 miles per day further than was expected. He gives the latitude 

of the island as 47° 37' north. 
W. by N., dil!tant 16 miles from Point Grenville, we discovered, in June, 1855, a ban: 

having 15 fathoms upon it, with very soft mud bottom; at 21 miles distance, 17 fathoms; ~D 
at 29 miles, 36 fathoms; and 3 miles S.SE. of the first position we struck 16A fathoms, with 
the same bottom, in all the soundings; but had not time to make an extended examination. . In 
April, 1856, we found 45 fathoms in latitude 46° 541 N., longitude 125° OS' W., being 16 nnles 
broad off shore. The soundings of 17, 18, and 19 fathoms, one mile from shore, would indicate 

a greater depth than we obtained. Vancouver has 50 fathoms inside of our first soundings· 
From Destruction island northward the shore is composed of cliffs which form a regular 
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curve to a point bearing NW. ft W. from the north end of the island, and 11 miles distant; 
thence the shore runs nearly straight on that course for 10 miles to two high bluffs and well 
marked rocks, standing a mile from shore. The outer one is bold and covered with tall 
trees, but the inner one is bare. They are in latitude 4 7° 58', longitude 124° 40'. Many 
others, but smaller, lie inside of them, and 19 fathoms are found close outside. Along this 
stretch the shore is irregular and bluff with many high rocky islets off it. A stream opens 
about midway in the stretch. 

In the indentation northward of Destruction island, and about 4 miles from it, empties a 
small stream, which we believe is called Hooch by the Indians. 

FLATTERY ROCKS. 

From the two rocks just mentioned to Cape Flattery, in 48° 23', the course is almost N.NW., 
passing through a group of high, well marked, rocky islets, in latitude 48° 12' N., called the 
Flattery Rocks. Before reaching these the coast line curves about a mile eastward, with a bluff 
shore nearly free from rocks for about 8 miles, when a large white rock half a mile out looms up 
prominently, and is distinctly seen against the main land. 

Flattery Rocks extend between two and three miles from shore; the outer ledge is awash 
with one islet in it, and the track of the coast surveying steamer is laid down inside of it, with 
soundings in 9 to 20 fathoms. High abrupt timbered islets lie inside, with their ocean faces 
nearly perpendicular, about 150 feet high, and sloping landward. Where destitute of trees, 
these are covered with grass, bushes, &c. The latitude of the rocks is 48° 12' north. 

ln March 1778, Cook, having been driven seaward by heavy gales off Cape Perpetua, made the 
land about the latitude of 4 7° 35', and 4 leagues from shore, as he says, when he was in hopes 
of finding a harbor to the northward under a small round hill which appeared to be an island, 
but on approaching it he became almost convinced that the opening was closed by low lands, 
and being thus disappointed, he named the point of land to the north of it Cape Flattery, and 
placed it in latitude 48° 151 N. On recent English charts the cape is placed in the position of 
the Flattery Rocks, although Vancouver adopted the present usage on this coast. From an 
examination of Cook's account, with a knowledge of the coast and the currents here, we are 
satisfied that he was further north than he estimated on the morniug of March 22, for he says 
the small round hill like an island bore N. !- E., (true,) distant 6 or 7 leagues, while the coast 
extended from N. to SE., (true.) These facts convince us that his position was in latitude 
41° 50', longitude 124° 46'; from this situation the Flattery Rocks aro distant 7 leagues, bearing 
N. ! E., (true;) the extremity of Cape Flattery bearing nearly N., (true;) the distance to the 
nearest point of land a little more than 3 leagues; and the coast northward of Point Grenville 
bearing SE., (true.) The point of land northward of the Flattery Rocks was, therefore, his 
Cape Flattery, and his estimated latitude of it 8 miles too small. Before next day he had a 
very hard gale from the SW., accompanied with rain, and he did not see land again until he 
reached latitude 49!0 • He arrived at the conclusion that between 47° and 48° there existed 
no inlet, as had been asserted. 

From Flattery Rocks we find a high rocky coast, bordered by outlying rocks for 8 miles, when 
a low sand beach occurs receiving a small stream which runs E.NE. and finally north, behind 
t~e mountain constituti~g Cape Flattery, to within 200 yards of the beach in Nee-ah bay. A 
rise of 20 or 30 feet of the sea would make Cape Flattery an island, extending 5 miles {W .NW.) 
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by 3 miles in breadth. This creek is used by the outer coast Indians during the prevalence of 
heavy winter gales, when the passage outside the cape would be impracticable. 

From Point Grenville to Cape Flattery the hills rising from the coast are about 2, 000 feet 
high, densely covered with trees, and cut up by innumerable- valleys. The shore is inhabited 
by numerous tribes of Indians, accustomed to war and bitterly hostile to the whites. They are 
far superior to the Indians found along the southern coast. Their villages are heavily stockaded, 
and the houses made of cedar boards, which they have cut with great industry frC?m the tree. 

We have measured and found some of these boards to be over 4 feet wide and 20 feet long; the 
outside edges being about an inch thick and three inches in the middle. Their houses are very 
large and partitioned off into stalls for each family. The numerous streams emptying upon the 
coast afford them a never failing supply of the finest salmon; and to obtain means of barter 
with white traders they fearlessly attack and capture the different species of whale on the coast. 

TATOOSH ISLAND. 

This island lies W.NW. half a mile from the point of Cape Flattery. It is composed of small 

islets connected by reefs, is quite flat-topped, and without trees. The surface is 100 feet above 

high water, and the sides are perpendicular; the entire mass being composed of coarse sand
stone conglomerate with an outcrop of basalt on one of the reefs. There is a depth of two or 
three feet of soil upon the top, which was formerly cultivated by the Indians, who resorted 
here in summer about 150 strong, and had several houses near the only boat landing on the 

inside of the island, (1852.) A reef extends a quarter of a mile off the west side of the island, 

and the whole extent of the island and reef is only half a mile W.NW. by a third of a mile. 

Deep water is found upon all sides, except between it and the cape, where a reef exists upon 

which it breaks very heavily in bad weather. We are informed that small vessels have gone 

through when jammed by an unfavorable wind. In so doing great risk must have been 

incurred, as the currents in the vicinity run very irregularly and strong. 
From the top of the island a leaning rocky column, about 75 feet high and one-third of that 

in diameter, is seen to the southeastward close under the face of the cape. It is sometimes 

called Fuca' s pillar. 

T..lTOOSH ISLAND LIGHT-HOUSE. 

This structure is erected on the highest part of the island, and consists of a keeper's dwelling 
of stone, with a tower of brick, whitewashed, rising above it and surmounted by an iron lantern 
painted red, its height being 66 feet above the top of the island. The light was first exhibited 

December 28, 1857, and shows every night, from sunset to sunrise, afixe.d white light of the first 

order of Fresnel, which is elevated 162 feet above the mean sea level, and in clear weather 

should be seen from a height of-

10 feet at a distance of 18.2 miles; 
20 feet at a distance of 19. 7 miles; 

30 feet at a distance of 20. 9 miles; 
60 feet at a distance of 23. 5 miles; 

so that a vesRel from the southward will make it before being up with the Flattery Rocks. 
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The geographical position of the light, as determined by the Coast Survey, is: 
0 fl 

Latitude· .............. ·... . . . . . . 48 23 15.5 north. 

Longitude .. · · . · .. · · · · · · · . · . . . . . . 124 43 50. 0 west. 
h. m. •· 

Or, in time · · .......... · ·. · .. · .. . 8 18 55.3. 

Magnetic variation, 21° 46' east, in August, 1855, with a yearly increase of 11.4. 
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The angle of visibility from the land southward, round by the west to the extreme western 

visible point of Vancouver island, is 131°, and from the same starting point round by the 

west, up the strait of Juan de Fuca. 2ml 0 • 

This island, with its outlying reef, is the most western portion of the United States. 

The present name is that given to us by the Indian tribe (Muk-kaw) inhabiting the cape and 

outer part of the strait. Their word to designate an island is opichuk't. 

On June 29, 1788, Meares, passing the entrance to the strait, hove to off this island, was 

visited by the Indians, and sent an officer to examine it, who reported that it was a "solid rock 

covered with little verdure, and surrounded by breakers in every direction.'' They also ''saw 

a very remarkable rock that wore the appearance of an obelisk, and stood at some distance 

from the island." To this rock he gave the name of Pinnacle Rock. It is the columnar leaning 

rock already described. He says ''the island itself appeared to be a barren rock, almost inac

cessible, and of no great extent; but the surface of it, as far as we could see, was covered with 

inhabitants, who were gazing at the ship." "The chief of this spot, whose name is Tatooche, 

did us the favor of a visit, and so surly and forbidding a character we had not yet seen." The 

Indians evidently gave him the name of the island, which he mistook for that of the chief. 

And here we may be permitted to remark that from this place to Cape Lookout the des~rip

tions of Meares confirm our own observations, 

ROCK DUNCAN. 

This is a small low black rock rising above the highest tides, but always washed by the 

western swell, which breaks over it. Deep water is found close around it. From Tatoosh 

island light it bears .N". 33° W ., distant 2, 07 8 yards, or mo1·e than a mile, and many vessels 

pass between them, as the chart shows 25 fathoms; but a rock has been reported in the <'hannel, 

and it would be well to avoid it until the doubt is set at rest. Vancouver's i:essels passed 

between them. The rock was first noticed by Mr. Duncan, and placed in latitude 48° 37' N., 

which Vancouver, who gave it the present name, considered a typographical error. 

DUN'IZE ROCK. 

Nearly a quarter of a mile off Rock Duncan, on the line from Tatoosh island, Kellet places a 

rock having three fathoms water upon it, and to which he gave this name. 

With no wind, a heavy swell to the west., ebb current and proximit.y to these outlying rocks 

and island, a vessel's position is unsafe. and great caution should be exercised in navigating 
th' . 18 

part of the entrance to the Strait of Fuca. 
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CAPE FLATTERY. 

This cape forms the southern head of the entrance of the Strait of Juan de Fuca; it has a 
bold, wild, jagged sea-face, about 100 feet high, much disintegrated by the wearing action of 

the ocean; rises in a mile to an irregular hill of 1,500 or 2,000 feet in height; is cut up by 
gorges and covered with a dense growth of fir and almost impenetrable underbrush from the 

edge of the cliffs to tho summit. The shore-line round to Nee-ah bay is of the salI\e forbidding 
character, bordered by reefs, and having but one short stretch of beach at the foot of the hills, 
upon which is situated (or was, in 1852,) Clisseet's village. The soundings half a mile from 
shore are deep and irregular, reaching 68 fathoms. The current runs as much as three miles 
per hour, and during tho ebb sets irregularly round the cape, Tatoosh island, and Rock Duncan. 
When seen from the southwestward, Cape Flattery looks like an 'island, on account of the valley 

three or four miles eastward. The best position for seeing this is when a single rock off the 

cape shows itself detached. From this direction the high mountains on Vancouver's island 
loom up and stretch far away to the northwest and to the east. 

The extent of ocean shore-line from Cape Disappointment to Cape Flattery is 148 miles. 
The name adopted is that which Cook gave to this headland in 1778. It has been called 

Cape Martinez by the Spaniards, from its asserted discovery, in 177 4, by Martinez, pilot to 
Perez, who announced many years afterward that he remembered to have observed a wide 

opening in the land between 48° and 49° north latitude. 
On recent English charts it is called Cape Classet, because, in 1792, Vancouver stated that 

as the name given by the Indians to distinguish it, but in a marginal note it is called "Cape 
Flattery." In 1852 we found that the then head chief of the Muk·kaws, a powerful man, about 
40 or 45 years of age, called himself, and was called by the tribe, Clisseet! but we could not 

ascertain whether this was or was not a hereditary title. 
On the western coast it is universally known as Cape Flat• _ i·. 
It was near this cape that a Japanese junk was wrecked in 1833, accounts of which will Le 

found in Belcher's narrative, and in that of the United States Exploring Expedition. 

BANK OFF CAPE FLATTERY. 

At the entrance to the Strait of Juan de Fuca, 15 miles, by estimation, W.NW. from Cape 
Flattery, we have been informed that a bank exists having 18 fathoms upon it, and, moreover, 

that during a calm our informant fished upon it and caught a large number of codfish. H.is 
attention was called to it by a number of canoes fishing. While encamped in Nee-ah bay, 10 

1852, the Indians frequently went out upon some bank off the strait to fish for cod, but ~e 
looked upon their assertions with distrust, and believed they caught the fish inside of the strait. 

Each season in passing, as we wished incidentally to seek for this bank, we encountered south· 

east gales, which rendered the examination impracticable. 

STRAIT OF JUAN DE FUCA. 

The entrance to this strait from the Pacific lies between Cape Flattery and Cape Bonilla, on 
Vancouver island, which forms the northern shores. Its width is about 14 miles, and. the 

bearing from Flattery to Bonilla NW. ! N. From this line the strait runs east for 40 miles, 
with a uniform width of 11 miles. It gradually contracts to 8 miles between Beachy Head, on 
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the north, and Striped Peak, on the south; changes its direction to E. by N. i N. for 15 miles; 
then expands to the northward. attaining a width of 18 to 20 miles, and divides into two ship 
channels, the Canal de Haro and Rosario Strait, leading through the Archipelago de Haro, north
ward, to the Gulf of Georgia. It is terminated on the east by Whidbey island; at the sonthea8t 
it passes into Admiralty Inlet; and it is bounded on the south by the main land of Washington 
Territory, which forms the entire southern shore of the strait. From the ocean to Whidbey 
island tbe mid-channel distance is 84 miles. The depth of water throughout the strait is 
remarkably great, no bottom being found in its deepest parts with 150 fathoms of line. It is 
the main artery for the waters of Admiralty Inlet, Puget's Sound, Possession Sound, Hood' A 

Canal, Canal de Haro, Rosario Strait, Bellingham Bay, and the vast Gulf of Georgia, extending 
between Vancouver island and New Caledonia for 120 miles, with an average width of 20. 
Its currents run with an average velocity of not less than three miles per hour, and off the Race 
islands and Beechy Head over 6 miles an hour. Its shores are bold, abrupt, and covered with 
a heavy growth of varied timber and dense underbrush. On the north the mountains rise 
rapidly from the water, and many attain an elevation of not less than 6,000 or 7,000 feet. 
These are covered with fir to their summits. On the south, for 30 miles from the entrance, the 
shore is bounded by hills of 2, 000 feet height, backed by the jagged Olympus range of 8, 200 

foet. For the next 50 miles the shore is generally a steep cliff, from 50 to 200 feet high, with 
a fiat country extending nearly to the foot hills of Ol~'mpus, and stretching further south as we 
move eastward. On the east the face of Whidbey island is very steep; it is about 250 feet 

high aud appears flat, as does the whole country eastward to the sharp-cut outline of the Cas
cade range, stretching its serrated ridge northward where the snow-peak of Mount Baker* is 
distinctly seen; and to the southward where the higher peak of Mount Rainier* attracts the eye. 

At the time of our first visit the southern shore of the strait was inhabited by large numbers 
of Indians, living in heavily stockaded villages. They ·were tolerably expert in the use of ffre

arms, of which they seemed to 1.. '\Ve a good supply. They lived mostly by fishing, but raised 
a fair supply of remarkably good potatoes from the stock seed of the Hudson Bay Company. 

During dry summers the Indians and settlers set fire to the forests in every direction, and the 
country soon becomes enveloped in a~ '.mse smoke that lasts for two or three months. At such 

times it is frequently impossible to make out the shore ut half a mile dil:ltance; the strong 
westerly winds coming up the strait disperse it for a while, but only to fan the fires and give 
them renewed force and activity. 

In summer the preYailing wind draws into the strait, increasing towards evening, and frequently 
blowing a. ten-knot breeze before midnight; but unless the wind is strong outside little will be 
felt in the strait, and very frequently vessels will be a week from Cape Flattery to Admiralty 
Inlet, or vice verBa. In winter the southeast winds draw directly out, and create a very heavy 
cross sea off the entrance the great southwest swell meeting that rolling out. In such cases 
trading vessels try to gain' Nee-ah bay or San Juan harbor, and remain at anchor until the wind 
changes. In beating in or out vessels may run as close under either shore as wind and currents 

:arrant, as no hidden dangers have been found half a mile off shore, except at the west side of 
t e s.rnall indentation called Crescent bay, near Striped Peak, 44 miles inside of Rock Duncan • 

. At the entrance the currents acquire, during the ''large tide'' of each day, a velocity of 4 
rndes per h . . our, and, after strong northwest wmds, a very large, short, but regular swell is 
encountered west of Nee-ah bay during the ebb current. If the wind is light and no steerage 

o Named by Vancouver, 1792. 
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way on the vessel the feeling is decidedly disagreeable, especially as the current seems 
constantly to set close around Rock Duncan and Tatoosh island. If a vessel falls into tlie 
trough of this swell she is bound to fetch away something. 

Settlers are gradually advancing from Puget's Sound and Admiralty Inlet along the strait 
westward, and seem destined to meet those coming up the coast from Gray's harbor and Shoal· 

water bay. 
Washington Territory has a climate excelled only by that of California. We know not where 

to point to such a ramification of inland navigation, save in the British possessions to the north· 
ward. For depth of water, boldness of approaches, freedom from hidden dangers, and the 
imrueasurable sea of gigantic timber coming down to the very shores, these waters are 
unsurpassed, unapproachable. 

The Strait of Juan de Fuca was discovered by the long boat of the Imperial Eagle, under the 
command of Berkely, in 1787. 

In June, 1788, it was examined by Meares, in the Felice, he having obtained information of 
its existence from Berkely. At the entrance it "appeared to be 12 or 14 leagues broad. From 

the mast-head it was observed to stretch to the E. by N., and a clear unbounded horizon was 
seen in that direction as far as the eye could reach." He frequently sounded "but could 
procure no bottom with 100 fathoms of line." He afterwards sent a party to explore the strait, 
who went up about 50 miles, determining the harbor of San Juan. He first applied the name 
''John de Fuca '' to the strait. 

After the expedition of 1775 several Spanish expeditions were fitted out for exploration in 
these latitudes, but we are not sufficiently acquainted with their results to state their claims 
and merits. Quimper was in the strait in 1790, and Galiano and Valdez in 1791 and 1792. 

Gray entered the strait in 1792, penetrated 50 miles in an E. SE. direction, and found the 
passage 5 leagues wide. He gives the latitude of Tatoosh island, or Cape Flattery, 48° 24'. 
The extracts from his log-book, stating particulars of this and the Columbia river exploration, 
were not made public until 1816. .All of Gray's latitudes, distances, and courses, are very 
good and trustworthy. 

Vancouver entered the strait in 1792, and gave to the world the first detailed and authentic 

account of it. 

THE SOUTHERN SHORE OF THE STRAIT OF JU.AN DE FUCA. 

NEE-AH BAY. 

Koitlah Point, the western boundary of this bay, is 4 miles E. by N. l N. from the light· 
house on Tatoosh island. From Cape Flattery the shore is nearly straight, high, and rugged, 
backed by hills about 1,500 or 2,0(){) feet high and covered with timber. Deep water is found 
within a third of a mile of the bluffs, and, at a distance of half a mile, a depth of 20 fathoms 
is obtained. Within a mile of Koitlah Point was a large village of the Mukkaws. 

The bay is about a mile and a quarter long S. SE., and the same in width at the entrance. 

The western side is high, precipitous, and bordered by craggy, outcropping rocks 300 or 
4~ 

yards from the shore. The 3-fathom curve ranges about 600 yards from the foot of the blu · 
The general direction of this side is SE. for one mile, when the hills suddenly cease and a lo'IV 
h . E fi mile and a s ore, with sand beach backed by woods, curves gradually to the NE. by or a 

quarter to Ba-ad-dah Point, formed by a spur of the hills. . l1 
.'.!'he east side of the bay i~ formed by W aa.ddah island, the northern end of which hes 

11 
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mile from Koitlah E. by N. ~ N. This island is a narrow, high ridge, about 250 yards wide 

and half a mile long, covered with trees, and having a direction SE. ! E. pointing toward 
Ba-ad-dah Point, and presenting the appearance of a continuation of that spur, but separated 
from it by a 4-fathom channel 500 yards wide. Off the southwest part rocks extend for 250 
yards, and the 3-fathom curve is 600 yards distant. Along the sand beach the 3-fathom curve 
is within 200 yards of the shore, the depth increasing to 7 fathoms, then decreasing to 5 in the 

middle of the bay, and again increasing to 10 on the outer line of the bay. Much kelp abounds 
in this harbor, even in deep wa.ter; the lower and thinnest portion being used by the Indians 
for fishing lines. When coiled away and dry they break like glass, but soaking them in salt 
water renews the~r elasticity and strength. 

The best anchorage is in the south part of the bay, in a.bout 5 fathoms, being then off the 
:imall stream. which comes in at the eastern foot of the hills. No direction can be given about 
anchoring off any particular village, as the Indians change their location so frequently; but 
near this stream will generally be found some houses, with an abundance of fresh water. 
During southerly weather little swell is felt here, and the wind can do no harm, but when a 
large westerly swell is coming up the strait it reaches here, and a vessel rolls uncomfortably 
unless she rides head to it. 

The primary astronomical station of the Coast Survey was just back of the beach, about 400 
yards east of the small stream before referred to. Its geographical position is: 

0 II 

Latitude ........ · .. · ..... · . · · · 48 21 48. 8 north. 

Longitude · · .... · .. · · ...... · · . 124 37 12.0 west. 
h. m. •· 

Or, in time· .. ··. · · · · .. ·. · · · · · · 8 18 28.8. 
Magnetic variation 21° 301 east, in August, 1852, with a yearly increase of l'.4. 
From the NW. end of Waaddah island it bears S. by W. ~ W., distant 1~ mile. 
Tidffl.-The corrected establishment or mean interval between the time of the moon's 

transit and the time of higb water is XIIh. XXXIIIm. The mean rise and fall of tides is 5. 6 
feet; of spring tides 7.4 feet, and of neap tides 4,. 8 feet. The mean duration of the flood is 6h. 
20m., and of the ebb 6h. 6m. The average difference between the corrected establishments of 
the a. m. and p. m. tides of the same day is lh. l8m. for high water and Iii. 2m. for low water. 

The differences when the moon's declination is greatest are 'Jh. 20m. and lh. 5Gm., respectively. 
The average difference in height of those two tides is J. 7 foot for the high waters and B.5 feet 
for the low waters. When the moon's declination is greatest those differences are 2. 8 feet and 
5.o feet, res}>eetively. The average differenc«" of the highest high and lowest low waters of 
the same day is 8.2 feet, and when the moon's declination is greatest 9.5 feet. The highest 
high water in the twe·nty-fonr hours occurs about llk. 54m. after the moon's upper transit, 
(southing,) wb&n the moon's declination is. north, and about 32m. before, when south. The 
lowest low water occurs about 7k. after the highest high water. 

This bay was kn&wn 38 Poverty cove by the early fur traders on the coast; next as Port 
:unez Gaona, by Quintpt;r, in 1790. In 1792 the Spaniards, then establishing themselves at 

ootka SOttnd, &ttempted to found a colony here, and as late e.e 1847 bricks were fonnd neat" 

the SlnMl 'Stream .abreast· of the anchorage. We searched for vestiges of the settlement as late 
as l852, but found nothing. Vanc~nver noted the indentation of the coast here in 1792.. It 
was ne:tt call~<l. "Searborough ha.rbor,1' by the United States Exploring Expedition in 1841. 
The Indititi •arne is that now adopted, and the only one by which it is known on the coast . .,3 • 
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In 1852 the Mukkaws about Flattery could muster 300 or 400 warriors, mostly armed with 
muskets and knives. They had several large stockaded villages and hundreds of canoes. We 
have counted over 70 at one time :fishing for salmon in the bay. They were brave and fearless; 
made voyages to Nitinat, Clayoquot, and Nootka Sounds, and pursued the whale and black :fish 

successfully. In three months they sold over 1,500 gallons of oil to the traders. They main

tain trade with the Indians on the west of Vancouver, forcing them to dispose of their oil and 
skins to themselves directly, and not to the traders. By this means they make a large profit 
as intermediate traders. They estimate their wealth by the number of slaves ·and blankets, 
and the quantity of oil they possess. In the fall of 1852 the smallpox was introduced among 
them, and nearly swept off the tribe-more than two-thirds falling victims to the disease
among them the principal chief, Clisseet, and the second chief, Flattery Jack. 

'.l'wo miles east of Waaddah island, and within the limits of the kelp, is a rock 150 feet high, 
called Sail Rock by the United States Exploring Expedition, and by Kellet, Klaholoh, (seals.) 

The Indian name is Saelok. Behind it enters a small stream called the Okho on the Admiralty 
charts, but this is not the Indian name. 

CALLAM BAY. 

From the eastern point of Nee-ah bay to Sekon Point, the western part of Callam bay, the 
course is E. ! S., and distance 13! miles. The shore-line is nearly straight, bluff, and 
bordered by rocks, with an occasional stretch of sandy beach. One mile off shore the average 
depth of water is 20 fathoms. The bay is at the western termination of a high, bold, wooded 
ridge, running parallel to the shore, with an almost perpendicular water face, and falling away 
rapidly inshore. This easily recognized ridge is about I, 000 feet high and 7 miles long. The 

western extremity lies E. ! S. from W aaddah island, is distant 16 miles, and called Slip Pointj 
the eastern is designated as Pi7lar Point. The width of the bay from Sekon Point to Slip Point 

is 2 miles, and the bearing E. by N. ! N. Outside these limits 15 fathoms water may be 
struck. The form of the bay is nearly semi·circular, and the dopth of the curve nearly a mile, 
with 6 fathoms about the middle. Into it empties a small stream from the southeast, having 
low land on its eastern side, and a small rise on the west. Some sunken rocks are said to lie 
off Slip Point. 

The water along the face of the ridge is very deep, and the bottom rocky and irregular. 
About half way along it is the entrance to a vein of lignite, which has been worked, but it is 
not fit for steamship consumption. Ofr this mine, at the distance of a cable's length, a depth 
of 35 fathoms is found, with a swell upon the rocks sufficient to destroy any boat loading there. 

The so-called coal is very easily broken, and crumbles by exposure to the weather. We saw 
it fairly tried upon a steamer, and it did not answer. An analysis of some of the best speci
mens yielded 68 per cent. of carbon, and we judge it to be bitumen. The geological formation 
of the whole region is opposed to the existence of coal. Among the bituminous shales we 
searched in vain for any specimens of fossil impressions. 

Pi71ar Point is nearly E. ~ S. from the north end of W aaddah island, and distant 28 miles. 
Its latitude is 48° 13' N. The peak ii! slightly separated from the main ridge by a depression. 
From this point the shore trends S.SE . .a.bout ~ mile, and receives a; stream oomiug from the 
westward, called Carril river. An Indian village exists her~. The Indian name of the stream 
is Pisht-st. 

From Pillar Point the next 
E. by N., and distant 17 miles. 

prominent object is a wooded hill called SWiped Peo.lc, bea.~ng 
The shore retree.ta to the ~outbward.0 ef thie!line .aboat '3 miles, 
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having alternate bluff and low shores, with many little streams opening upon them, and at the 
distance of 11 or 12 miles from Pillar Point, Low Point makes out at the mouth of a stream 
called the Lyre. Rocks abound close along the shore. The kelp generally extends out to 5 
fathoms, and the average depth of water, a mile off, is 10 fathoms. One mile before reaching 
the western part of Striped Peak is a sunken rock, upon which the sea breaks at low water . 
.A_ slight indentation of the shore here has received the name of Crescent bay. 

Striped Peak is several hundred feet high, and wooded; and was doubtless named from a 

well marked line upon its water side, occasioned by a land slide from its summit. This mark 
is being rapidly obliterated by the growth of vegetation. The base of the hill towards the 
water presents a straight line, running E. by N. for 3 miles, with deep water off it. 

Freshwater bay.-The eastern part of Striped Peak, with several rocks off it, is called 
Observatory Point on the Admiralty charts, and forms the western boundary of Freshwater 
bay. The eastern side is the low delta called Angelos Point, at the mouth of the river Elwha, 
and the line joining the two runs E. by N. j N. 3 miles across. Inside of this line the depth 
of the curve is about l! mile, with water ranging from l 6 fathoms to 4 and 5 close in shore. 

The western shore of the bay is bluff, the eastern low, with bluff in the rear. The waters of 
the Elwha bring down such quantities of earth that we find only 10 fathoms water at a distance 
of three-quarters of a mile off its mouth. 

PORT .ANGELES OR F .ALSE Dt;NGENESS. 

Four miles east of the Elwha commences a long, low, very narrow sand spit, stretching out 

from the bluff in a general E.NE. direction for 3 miles, to tho point called Ediz Hook, which lies 
1~ mile off the main shore, thus forming an excellent and extensive harbor, with deep water of 
25 to 30 fa.thorns, sandy bottom, close under the inside of the sand spit, almost to the head of 
the bay. Through the centre of the bay we found a line of 15 fathoms, sticky bottom, and 
between that and the main it shoals very regularly with the same kind of bottom. On the 
outside of the spit very deep water is found close to it, and the hook may be rounded within a 
cable' B length in 25 fathoms. In the indentation between Angelos Point and the head of the 

bay the water is shoal, 10 fathoms being found 2 miles from shore. 
The Hook is covered with coarse grass, and in many places with driftwood, showing that the 

sea sometimes washes over it. .Although it lies well out of the line of vessels bound either in 
or out of the strait, it would be advisable to mark it with large, easily recognized be::i.cons, or 
to plant trees a.long part of it, as it cannot now be distinguished, even in good weather, until 
a vessel is close upon it. From the middle of the strait it cannot be made out unless the 
appearance of the bluff beyond is known. At the head of the bay is a large salt water lagoon. 
Fresh water is found on the south shore is several places, but the extensive flats render it hard 
to obtain. The blutf, 70 feet high, comes directly to the high water line, and is covered with 
trees. Three Indian villages of the Clallums existed on its shores in 1852, when a secondary 
astronomical station of the Cos.st Survey was established near the Indian graveyard at the 

head ofthe harbor. It geographical position is: 
0 II 

Latitude •••............. · .. · · 48 07 52.0 north. 
Longitude •••.•............. · 123 27 21 west; 

h.. m. •· 

Or, in time •...•.••.•... · · · · · · 8 13 49.4. 
From this station the extremity of Ediz Hook bears NE. by E., distant 21 miles. 
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The bay was first discovered by the Spaniards, and by them made known to Vancouver in 
179:.l. We first beard of its present name, False Dungeness, in 1852, when at Capo Flattery, 
from traders there. A preliminary chart of False Dungeness was published by the Coast 
Survey in 1853, and a second edition in 1856. 

NEW DUNGENESS BAY. 

The shore from Point Angeles gradually curves to the northeast, and about 8 or ~ miles from 
Ediz Hook another long, low, narrow sand spit, covered with grass, leaves the blu![ shore and 
stretches in a general N.NE. direction for si miles, forming the northwestern side of the road

stead of New Dungeness. On the inside, one mile from the eastern extremity, another 
narrow sand spit makes lj mile southward towards the main shore, forming a large inner shoal 
bay, with a narrow opening, through which the water passes ,as over a rapid at low tide. 
Abreast of this point is a small stream, affording an abundance of fresh water, but boats must 

obtain their supply at low tide, and come out when the tide has sufficiently risen. The 
western side of this stream is a bluff 60 feet high, and upon it is a large village of the Clallums. 
The eastern shore of the stream is low, swampy, and covered with trees and brush. It forms 

the southern or main shore of the roadstead, and off it lie extensive mud flats, which are bare 
at low water for five-eighths of a mile, and run as far as Washington, or Budd's harbor. Shoal 
water exists some distance outside of these flats. About 20 fathoms are found a quarter of a 

mile south of the Light-house Point, the depth regularly decreasing across the bay, with a soft, 
tenacious, muddy bottom. The usual and best anchorage is to bring the light-house to bear 

about N. by E. ! E., half a mile distant, when 10 fathoms are found one-third of a mile, broad off 

the beach. With the light-house bearing NW. by N. three-quarters of a mile distant the same 

depth and bottom are found. The nearest shore will bear south I! mile, and the mud flat 
three-quarters of a mile in the same direction. A southeast wind drawing out of the strait 

blows directly into this harbor, but the bottom will hold any vessel with good ground tackle. 
The only difficulty will be to get the anchors out of the mud after riding a. couple of days to a 

gale. In the last position a vessel can readily get under weigh and clear the point. 
This point is so low that vessels bound in or out, before the erection of the light-house, 

were upon it before they were aware of their danger. Several had run ashore on the outside 

beach, and in 1855, while we were anchored close in, with the weather thick and hazy, a vessel 

from Admiralty Inlet had been set out of her course by the currents, and came driving in with 
studding sails out, and only saw her mistake and danger when the black hull of our yessel 

attracted her attention. 
A shoal with 2j fathoms makes out N.NE. from the end of the point for half a mile, and a 

heavy tide-rip runs over it at the change of the currents. 
A hydrographic sketch of New Dungeness was issued from the Coaet Survey office in 1856· 

LIGHT-HOUSE AT NEW DUNGENESS. 

The structure is about one-sixth of a mile from the outer end of the point, and consists of 
11 

keeper's dwelling of stone, with a tower of brick i the upper half being a dark lead color, , the 
lower half white. The tower is surmounted by an iron lantern painted red; the entire height 

being 92 feet, and its elevation above the mean sea-level 100 feet. 
The light was first exhibited December 14, 1857, and shows every night, from sunset to sun· 

rise, a fixed white ligld of the third ord~r of Fresnel, which should be seen from a height of: 



 

IO feet at a dista11ce of 1.5 miles. 

20 " " 16~ " 
30 " 171- " 

Its geographical position, as determined by the United States Coast Survey, is: 
0 fl 

Latitude.· .. . . . . ......... 0- ...... 48 10 59 north. 
Longitnde .... . . . . . . . . . . . . . .. 123 06 07 west . 

Ii. m. 8. 

Or, in time.·· ......... ·. . . . . 8 12 24.5 

M~etic variation 21° 43' east, in August, 1856, with a yearly increase of 1'. 4. 

From it we have the following bearings and distances : 

Striped Peak SW. by W. ~ W., distant 21 miles. 
Race islands west, " 18 " 

Victoria Harbor NW. byW. i W., " 17£- " 
Smith's island NE. by .N. %- N., " 13 " 
Point Wilson E. by N., " 14l " 
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Fog-bell at New Dungene.ss.-Upon the outer extremity of the point a fog-bell of l, 100 pounds 
weight has been placed, and will be sounded every ten seconds during foggy or other thick 
weather day and night. ''The striking machinery is in a frame building, with the front open, 
to receive the bell, painted black, raised 30 feet above the ground on an open structure, white· 
washed.'' 

Tides.-The approximate corrected establishment is IIIh. IIIm. and the approximate mean 
rise and fall of tides 5. 0 feet. 

Our experience in these waters suggests that the light-house building should be painted 
black, or a color most readily made out in foggy or smoky weather. Several years since we 
urged the advantage of planting trees along the spit to afford large dark masses, that a lookout 
might see the danger before being upon it. .A.. few settlers are now located about the bay. 

This harbor was first examined and made known by Vancouver, who applied the present 
name, in 1792. It is known by no other. 

Eastward of Dungeness the shore is indented by Washington harbor, Port Discovery, and 
Admiralty Inlet, the northwest point of the entrance to which is Point Wilson. 

W ABBINGTON, OR BUDD'S H.A..KBOR. 

From New Dnngeness roadstead to the entrance to this harbor the immediate shore is low, 
fl~t, coveri!id with trees, and bordered by an extensive mud flat; but behind it, at a very short 
distance, rises a. level plateau. The bluff at the NE. point of t.he harbor is seen from Dunge
~ess Point. The entrance of the harbor is nearly closed by a low sand spit stretching across 
it from the east, almost to the western part, where a narrow channel way exists having two 
fathoms through it. This cannot be seen from Dungeness Point, which is 6! miles NW., on 

aceount of the outward curving of the iutermediate shore. Inside of the harbor we found 17 
:thoU:S- Its width Ui a little over a mile, and regular, its length about 3 miles, and the genera.l 
de7cti~n SE. ?Y S. One mile outside of the san~ spit a depth of 10 and 12 fathoms exists, 

penuig rapidly to 30 and 35, with a bottom of stdf mud. 

h. This harbor was surveyed first by the United States Exploring Expedition, and called Budd's 
&rbor, hqt there being a eheet of water in Puget's Sound bearing a similar name, we have 



 

adopted Kellett' s appellation. The Indian name of the bay is S'quim, by which it is generally 
known to the settlers. 

Quimper, in 1790, explored the harbors about here, as did Galiano and Valdes in 1791. 

PROTECTION ISLAND. 

The western extremity of this island lies E. j S., distant 7 ~ miles from Dungeness light· 
house, and extends a little over a mile E. NE., being narrow, curved outward to the strait, and 
having a low point at each end, with shoal water stretching from the western. Its sides are 

very steep, and about 200 feet high, the seaward part covered with timber, and that towards 
Port Discovery undulating and covered with fern. It lies two miles directly off (NW.) the 

entrance to Port Discovery. On the inside is found very deep water, but upon the outside a 

line of kelp, about half a mile out, marks the 4-fathom curve, and from this a bank runs out 

N.NW. for three miles, having from 5 to 15 fathoms upon it, with a shoal spot of 3 and 4 
fathoms two miles from the island. It affords a good anchorage with light airs and strong 
adverse currents. The bottom is irregular and falls off sudfl.enly. 

This island, with Port Angeles and New Dungeness, afford the first examples of the peculiar 

feature of low sandy and gravelly points covered with coarse grass and bushes, making out from 

the high cliffs, where the tendency of strong currents would seem to be to cut them off. 
It was called Protection island by Vancouver in 1792, and on account of its position in 

relation to Port Discovery, is very aptly named. 

PORT DISCOVERY. 

From Dungeness light the west side of the entrance to Port Discovery, called Challam Point, 

bears E. by S. t S. distant 9 miles. From Washington harbor the distance is 4 miles. The 

intermediate shore is composed of high steep cliffs. Cape George, the eastern point of the 

entrance, bears NE. about 1~ mile from Challam Point, and this is nearly the uniform width of 
the bay for its entire length of 9 miles. It makes three or four couri>es from the entrance to 

the head, as follows: 2 miles S. i E., 3 miles E. by S. ~ S., 2 miles S. by E. ~ E., and 2 miles 
SW. £- W. These data and the names of points are taken from tho Admiralty chart, as we have 

not the map or notes of our survey before us. The shores are abrupt and covered with wood to 

their edges, and the projecting parts are all terminated by low points stretching out short 

distl!-nces. On the second point on the eastern side were (1856) the remains of an extensive 

stockaded village of the Clallums. Mount Chatham lies off the southwestern part of the bay, 

and reaches a height of 2,000 feet. 
When well in this bay Protection island so completely shuts up the entrance as to make. it 

appear as a large lake. The great drawback to this port is its depth of water, which in nnd· 

channel is not less in any place than 25 fathoms, and in some is 40. Under the second Jow 

point on the east we could not £.nd less than 25 fathoms a few ship's lengths from the beach• 

but found good anchorage in 20 fathoms, soft bottom, on the western shore 2 miles S.SE. fro~ 
Challam Point, and abreast of a low swampy beach. At the head of the ·iiay it contracts 

10 

width, the water shoals, a large mud flat exists for the last mile, and too shores become higher, 

but in places the hills retreat and give a soa.nty space for a. few settlers' cabin11. For 8 few 

years after the settling of San Francisco many veSBels came here for piles and spars. . 
It was discovered in 1790 by Quimper, and called port Qu.adra. In 1'19l'the Spanish dJS· 
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covery brig Sutil, Senor Don D. Galiano, and the schooner Mexicana, Senor Don C. Valdez, 

refitted their ships he:i:e. 
It was first surveyed and made known by Vancouver in 1792, who refitted his ships and estab

lished an observatory at the second low point on the western shore. He gave it the present 

name, after one of his ships, and it is known by no other. 

In 1856 we found on the bluff back of Challam Point great numbers of trees that had been 

twisted off and uprooted by a tornado from the southeastward. The prostrated trees were 

plainly visible on the sloping hill side from the bay. 

Point Wilson is the western point of the entrance to Admiralty Inlet. From Dungeness light 

it bears E. by N., distant nearly 15 miles; this course passing over the outer edge of the 3-

fathom shoal off Protection island. The extremity of the point is composed of low sandy hil

locks covered with coarse grass; but west of it the hill rises 200 or 300 feet, and again fal!f; in

shore. This appearance is well seen in approaching it from the strait, and is a good ma.rk. 

Between the point and Port Di'"covery the shore is high with steep yellow cliffs, and about 

midway a slightly projecting angle is formed, called Middle Point. To the northwest of the 

point 15 fathoms can be obtained a mile from the shore, but the water shoals suddenly, and in 

running in a fog the lead must be kept going. Off the eastern end of the point 20 fathoms 
can be got a ship's length from shore. During ebb tides a very strong eddy current sets east
ward along shore between Discovery and Point Wilson. In 1855, when coming out of the inlet 

on the large ebb, with scarcely any wind, we kept outside of the rip showing the line of the 

eddy. A vessel two or three miles ahead was in the eddy at the same time. We were carried 

past Protection island, but she was drifted b;1ck to Point Wilson. The Indians when bound to 

Dungeness keep well out in the ebb. 

A light-house has been recommended for this point, as it presents many advantages over the 

ht>ad on the opposite side of the inlet. 

When we were last there (1857) a small unfinished log hut, called Fort Mason, stood upon it. 

It received its present name from Vancouver in 17 92. 

VANCOUVER ISLAND. 

NORTH SHORE OF THE STRAIT OF JU.AN DE FUCA. 

From Point Bonilla. to Owen Point, forming the western head of the entrance to Port Sa.n 
Juan, the shore runs 13 miles E. j- N. It is nearly straight, rocky and bluff, with high moun~ 
tains rising immediately behind it, and all heavily wooded. From 10 to 20 fathoms are found 

within half a mile from the shore. Vessels are apt to lose much of the wind when close under 

either shore, and at present it is impossible to say where the strongest currents run. 

PORT SAN JUAN. 

The eastern head of the entrance is formed by several large rocks called Observatory Rocks 
0~ the Admiralty chart of 1847. From Tatoosh island light they bear NE. by N. :! N., 14: 
nules distant. The width of the bay is 1~ mile from point to point, and their bearing E. ! S. 

;d W. i N. from each other. The length of the bay is 3k miles on a general course NE. \ 

".and the width almost uniform at lt mile to the very head, where several streams enter, amongst 

which a.re Cooper iJ>clet at the northeast, and the river Gordon at the north, where stands a, 
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large Indian village, called Onismah. .A.cross the entrance a depth of 10 fathoms is found, 

except near Observatory Rocks, where 17 exists close to them. Outside we find froml5to20; 

and inside the bottom is very regular in 7 to 10 fathoms, up to the head, where it decreases 
evenly to 4 within half a mile of the shore. The eastern side has the least number of tocks 

and a mid-channel course clears every thing well. In heavy southerly weather a swell rolls 

straight in, but by anchoring well up on either side vessels avoid it. The sides arc steep, 

high, and backed by heavily timbered hills and mountains. At a distance in very ttlear weather 

it is difficult to distinguish the entrance unless one is acquainted with the locality, but in mode

rately hazy weather the indentation is readily made out. 

The approximate position of Observafory Rocks is: 

Latitude . · · .................. . 

Longitude · · · · - - · - . - .. · - ...... . 

0 ,, 

48 31- 30 north. 

124: 28 15 west. 

Meares first noted this bay in his map, and called the western point Point Hawksbury. He 

called Bonilla Point Point Duffire, after his first officer. It was afterwards examined by the 

Spaniards, and Vancouver stretched over to this shore and plotted it on his chart. It was 

surveyed by the United States Exploring Expedition in 1841, and by Kellett in 1847. 
From Observatory Rocks the shore preserves the same features, running east in a straight 

line to Sheringham Point 23! miles, with soundings in from 6 to 20 fathoms a mile from shore, and 

in some places 10 fathoms at least 2 miles off, then suddenly dropping into 50 and 60 fathoms. 

From Sheringham on an E. ~ N. course to Otter Point the distance is 4~ miles, with a curve in 

the shore of one mile, but the shore is generally so uniform in its character that it is hard to 
recognize these points in sailing close abreast of them. 

SOOKE INLET. 

From Sheringham Point to Beechy Hood the distance is 1 q miles, and course E. i N. The 

shore is varied by an indentation one mile deep, called Sooke bay, and at a distance of 4 miles 
from Otter Point is broken ~by a very narrow, crooked entrance, which is Sooke inlet. This 
leads to a large sheet of water 3 miles inland, called Sooke basin. One mile east of this inlet 

is a large islet called Secretary island, and on the western side is a bright yellow bluff, from 

which makes out a low sand .spit, NE. for half a mile across the entrance. To the eastward of 
this spit is the passage, only 100 or 200 yards wide, with an irregular and rocky bottom and 
some sunken rocks. The currents run through with great velocity, and a thorough knowledge 

of these and the channel is necessary to. enter this place. When a depth of 10 fathoms is 
struck off the entrance a high hill called Mount Maguire will bear about NE. It is partially 
covered with trees, but the bare rock shows distinctly in many places, and this feature now 
commences to distinguish this part of V anc6nver island round its southeast portion. The 
shore in many places is bare and rocky, with patches of )and covered with fern and destitute of 

trees, and the houses of settlers begin to appear. . 
Off Beechy Head the water is very deep and the currents go by with a rush. In this 

vicinity we recollect the instance of a cutter striking the bold shore with her :8.ying jib-booro, 

and only striking her forefoot after the j~b-boom had been carried away. 
The approximate geographical position of Beechy Head is: 

I.a.titude • · . . . . • . . . . . . . . . . . . ....• 
Longitude •................••..•. 

0 II 

48 18 30 north. 
123 39 27 west. 
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The pronunciation of Sooke is exactly like that of the English word "soak." The Indian 

word is T'sok. 
Beecher bay lies to the eastward of Beechy Head. Its general direction is north for about 

a mile and a half; width about the same, and the bottom is rocky and irregular, with deep 
water. Many rocky islets are found upon the eastern side of the bay, and two large ones at 
the northern part. · The channel runs between these with about 20 fathoms, and with from 
1to10 fathoms beyond the eastern one. The eastern head is formed by Oape Church. This 
bay is enclosed by high, rocky hills. 

RA.CE ISLANDS. 

"From Beechy Head the outermost of thei:<e islets bears E. by N., distant 5 miles, and its 
distance from Bentinck island, close under the main shore, is one mile. This cluster of islets 
numbers about ten principal ones, which cover an area of not less than half a mile square. 
Tlley are low, and the larger ones are covered with grass, but are without trees or bushes. 
Stretching SE. for half a mile, the bottom is irregular, with points of rock in 5 fathoms. The 
currents :rush by with great velocity and irregularity, attaining a rate of 6 miles per hour. This 
is a hard place for sailing vessels when the airs are light. 

The approximate geographical position of the eastern islet is: 
Latitude .......... ·. · ......... · · · .. · 48° 17~' north. 

. Longitude . · . · · · · · · · · · .... · ... · · · · · · 123° 32' west. 
It is of the utmost importance that a light-house should be established here at an early day . 

.A. glance at the map will demonstrate this without calling in the aid of local knowledge on the 
~ubject. 

From Race islands the strait opens to the northward, and we have the following bearings 
and dist~nces to several important positions: 

Entrance of Esquimault harbor, north. · · · · · · · · · · · · · · · · · · · · .. · · · · · 8~ miles. 
Entrance of Victoria harbor, N. by E. ! E · · · · · · · · · · · · · · · · · · · · · · · · 9 " 

Trial islands, NE. by N ..•.... · . . . . . · . · . · · · · · · · · · · · · · · · · .. · · · I 0! " 
Discovery island, NE. by N ............... · · · •. · · · · · · · · · · · · · · · · 15 '' 

New Dungeness light, east·· .. · · · .. · · .. · .. · · .. · · · · · · · · · · · · · · .. · 18 " 
From Race islands the shore is very much broken to Esquimault harbor, first by a narrow, 

deep indentation called Pedder bay, its northern point called William Head ; then Parry bay 
and Albert Head, and just before reaching Esquimault a long, low spit with a salt lagoon 
behind it. .Along this shore the ebb current runs with great strength, the water being from 
40 to 50 fathoms deep, and the general set on the Race islands. 

Esquimault harbor is the bay where all the British men-of-war lie. It is in the deepest 

part of the large indentation called Royal bay. The entrance is a quarter of a mile wide, and 
has two rocky heads on either hand, the western having Fishguard island off it, and the eastern 
outlying sunken rocks south of it, with several islets. From the entrance the general direction 
of the bay is N.NW., and the extreme length two miles. After passing the heads the harbor 
opens to the east, forming a beautiful small bay, where men·of-war anchor in an uniform depth 
of 6 fathoms. In the entrance are 7 and 8 fa.thomB, and the approaches for a mile give from 
lO to 13 fathoms. 

The approximate geographical position of Fishguard island is: 
Latitude. . . . . . . . . . . . . . . . . . . . . . . . 48° 25' 38" north. 
Longitude.. . . . . . . . . . . . . . . . . . . . . . 123 27 10 west. 

54 $ 



 

426 REPORT OF THE SUPERINTENDENT OF 

At the head of the harbor is Mount Seymour. 
Five miles west of the bead of Esquimault bay is the head of a large bay coming from the 

north, and opening into the inside channel to the N ahny1moh coal mmes. 

VICTORIA HARBOR. 

The entrance to this harbor is 2:! miles east of Esquimault. As the channel is very con

tracted, crooked, and obstructed with a 10-feet bar, vessels usually anchor outsidl:l in 10 or 15 
fathoms, taking care to avoid Brotchy ledge, with only 7 feet water upon it, lying about half a 

mile S.SE. of the eastern head and SW. i W. from Mount Beacon, upon which was a range 

with one on the shore. We believe, however, that the ledge has been marked by a spar butiy 

since our visit there. The channel inside is well marked out by buoys, but a pilot is necessary 

to carry a vessel in. The whole length of the harbor is about· 3 or 4 miles, with an average 

width of one-fifth of a mile. It is very tortuous, and the head stretches west nearly to the 

head of Esquiroault bay, where a portage exists. 
The approaches to the harbor are deep outside of Brotchy ledge, and from 20 to 10 fathoms 

are found inside of it. 

The approximate geographical position of Mount Beacon is: 
0 

Latitude· .. ·.· · · · · · · ·. · · · · · · · · 48 24! north. 
Longitude ......... · . . . · . · ... · 123 22:! west. 

The Hudson Bay Company have a flourishing settlement and trading establishment a mile 
and a half within the entrance, and much of the surrounding country is well cultivated, but 
the settlement hereabout must spread toward Esquimault, or upon that harbor, not only on 

account of its superior excellence, but because fresh water is scarce about Victoria. 
The shores are comparatively low, but rocky, and covered in part by trees, reminding one of 

the rocky parts of the coast of :Massachusetts and New Hampshire, 

TRI.AL ISLANDS. 

These islands lie 4 miles E. SE. from the entrance of Victoria harbor, with a rocky, 
irregular, and moderately low shore. The islands are small in extent, and the cnrrrents set by 
them with great velocity. 

DISCOVERY AND CHATHAM ISLANDS. 

The former of these two islands lies 2! miles off the southea.st point of Vancouver isla~d. 
It is about a mile in extent, 230 feet high, partialJy covered with trees, and consists of gramte 

rock, which shows in places without a particle of vegetation. 
Northwest of it and separated by a narrow and intricate channel full of rocks lies Chatham 

island, (composed of several small islets,) somewhat smaller in extent, and not so high as 

Discovery island, but similar in appearance and formation. Between these two islands and 
Vancouver lies an extensive bay nearly filled with rocks and reefs, the main body being called 
the Chain islands. Close around the western side of Discovery and Chti.tham is a channel~ 
having from 7 to 17 fathoms; but it is only fit for small craft. From the western part 

0 

Chatham to Codboro' Point the distance is about three-quarters of a mile. Numerous rocks 
show close to the point. 
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'fhe approximate geographical position of the centre of the island is: 
0 

Latitude ... ·· ...... · ......... . 48 26 north. 

Longitude··· · · · · · · · · ·. · · · · · · · 123 14A west. 
A light-house is much needed upon Discovery island, as marking the southwest point of the 

southern entrance to the Canal de Haro. 
The islands were named by Kellett after Vancouver's two ships. 

ARCHIPELAGO DE HA.RO. 

C.A.N.A.L DE H.A.RO. 

The southern entrance to this strait may be said to lie between Discovery island and the 
point of Bellevue or San Juan Island, nearly northeast and 7 miles distant. Starting from this 
line and about three miles from Discovery, a course NW. by N. for 16 miles will run through 
the first stretch of the strait; thence an abrupt turn is made towards the eastward, and the 
way out can be readily seen between the islands. The next course is NE. k E. for 11 miles; 

finally, N.NW. 2~ miles, and a run of 7 miles on that course will carry a vessel into the middle 
of the Gulf of Georgia. 

Commencing at the starting point, ·we have Bellevue island on the eastward and pass it at 
the distance of l~ mile. Its mountains rise to 1, 070 feet, and some of them are only partially 
covered with wood. The bluffs are very precipitous and inaccessible, and the depth of water 
close to them is as much as 150 fathoms. The greater extent of the strait is t.o the westward, 
stretching off into bays and passages among the islands. Cordova bay is the only available 
anchorage about this entrance. It commences at Gordon Head, 5~ miles NW. by W. ! W. 
from Discovery island; then stretches westward for 2 miles, and gradually curves to the N.NW., 

with a long high bluff, broken and bright, at Oowichin Head.* Back of the southwest part of 
the bay rises a bold rocky-topped hill, (called Mount Douglas by the Coast Survey parties,) 
which reaches a height of 690 feet. Fresh water is obtainable on the southern shores of the 

bay. The northern limit of the bay is Darcy i.sland, N. ! W. 4 miles from Gordon Head, and 
on this course and I! miles from the Head is Zero Rock, a small white rock, showing a few feet 
above water, with plenty of water around it, but foul bottom and a patch of kelp a few hundred 
yards N.NW. of it. .A. mile and a quarter west of it is a sunken rock. In the bay a depth of 
not over 20 fathoms is found, decreasing irregularly in advancing, but in the southern purtion 
affording capital holding ground in 10 fathoms. A. mile and a half E.SE. from Gordon Head are 
patches of kelp and foul bottom 

When 8! miles within the entrance the width of the strait decreases to 3J; miles, having 
Darcy island (low and wooded) on the west, with a Rmall islet off its NE. face, and very large 
fi:lds of kelp stretching far off the southeast point into the Canal. In one of these fields we 
discovered in 1853 a sharp pointed rock, which bas been called Unit Rock, lying N. 72° E. from 

the SE. point of Darcy island, and distant from it three-quarters of a mile. The small sharp 
apex of this rock rises about three feet above the very lowest tides. In the most recent charts 
de~p water is placed around it, and when the coast surveying brig beat through the field the 
existence of this danger was unknown. Near mid-channel a depth of 155 fathoms is found. 

o The Indian name for tbe tribe in this vicinity. 



 

428 REPORT OF THE SUPERINTENDENT 01' 

The island to the eastward, nearly abreast of Darcy, with a ;;mall cove at its southern end, is 
Henry island* having a high, rocky precipitous front, and a swirling current around it. 
Further on and to the westward is the southeast end of Sidney island, lft mile northward of 

Darcy with the Dot Rocks between them but nearer Sidney. This island is not high like those 
on the other side of the channel, and a landing is easily made at any point. The channel here, 
10 miles from the entrance, is 2! miles wide. To the eastward it opens beyond the north end 
of Henry island, with high mountainous islands bounding the view. To the westward lie a 

couple of long narrow islands a mile from Sidney, and between them and the latter is good 

anchorage and capital fishing ground for halibut. The moderately low wooded islands 3 or 4 

miles ahead, and on the western side of the channel, have not been named. Between them 
runs the inside channel for steamers to the Nahnymoh coal mines. The background of the 
view is occupied by wooded islands, overlapping each other and appearing like a continuous 
shore. The large high island on the eastern side, 15 miles from the entrance is Stuart island,;; 

and the Canal is here contracted to a breadth of only two .niles, this being the narrowest 

part. In this pass no bottom was found with 165 fathoms of line. Stuart island in many places 
is very high and precipitous, and covered with timber, but in some parts sparsely. Near itE 
southwest head a perpendicular wall of rock serves also to distinguish it. .After passing the 
western end of this island at the distance of a mile, the channel takes an abrupt turn to the 
eastward, and the Gulf of Georgia is seen. The course now is NE. ~ E. for 11 miles, having 

on the northwest side Saturna island, which rises into mountains. J~va Head,* near its 

eastern extremity, stands up perpendicularly many hundred feet, but the extreme part, called 

East Point,* is a long sloping point, in many places destitute of trees. The small island 
lying off its north shore is Turnbo.* 

On the east side the waters open well to the southeast, and the islands rise in high hills and 
mountains. The large island abreast of Java Head is Waldron,* which has good anchorage 

off its southwest side, where the shore-line cunes well in. The western point is low and sandy: 

the southern, called Point Disney,* is perpendicular, high and rocky. Off its northern face 

lie two islets, called Skim·ack iBlands. * The western one is about a mile from Waldron, 

moderately high, and wooded; the eastern is smaller, about 40 feet high, destitute of trees, 
but covered with g;ass, and lies a mile east of the former. Between these lies a sunken rock 

and the current rushes by with great velocity. 
On some recent maps two islands, called .Adolphus and George, are laid down close to the 

Skipjacks, but in 1853 we examined the vicinity and satisfied ourselves that they did not then 

exist. 
When East Point bears NW. by W. !- W. 2 miles distant, the west end of Patos i.~7,and, twill 

bear N.NE. 2i miles, and the west 'end of the Sucia Group,t E.NE. Sl miles; the course o~t 
lying N.NW. between Patos and East Point, which are 21 miles apart. Seven miles on thi~ 
course carries to the middle of the Gulf of Georgia.+ Close off East Point is found a d~pth 0~ 
120 fathoms, and off Patos island 170 fathoms. All these islands are moderately high an 

d . . d gloroerate, covere with wood. They are rugged and irregular, composed of sandstone an con 
11 

upheaved until the strata are nearly perpendicular in some piaces, and interspersed with sina 
veins of lignite. 

0 Na.med by the United Sta.tee Exploring Expedition, 1841. 
t Old Spanish wunt:. 
l Named by Vancouver in 1711ll. 
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'rhe approximate geographical position of two or three points will serve to check the courses 

above given: 
East point of Discovery island-latitude 48° 25' N., longitude 123° 14, W. 
West point of Stuart island-latitude 48° 41' 17".5 N., longitude 123° 14' 29".6 W. 
West point of Patos island-latitude 48° 47' 03" N., longitude 122° 571 31".2 W. 

The number of islands and the intricate channels lying between the two straits we shall not 

attempt to describe. .A. proper appreciation of them can only be obtained from the chart. 
The position of the islands are shown on sketches issued from the Coast Survey Office in 1854 

and 1858. 
Returning to the Strait of Fuca to enter the Rosario strait, we notice, first, Smith's island, 

lying at the eastern termination of the Strait of Juan de Fuca, within 6 miles of Whidbey island 
and 7 miles broad off the southern entrance to the Rosario strait. It is quite small, not 
occupying half a square mile, and rises regularly from the eastern to the western extremity, 
where it attains a height of about 55 feet, with an almost perpendicular cliff of clay and gravel. 
It sustains a few dreary looking trees, but none of great thickness or height, and the surface 
is covered with a growth of bushes ten or twelve feet high. There is no fresh water to be found 

on the island, and two or three feet below the surface is a stratum of hard dry clay with pebbles . 
.A. very small, low islet called Minor, exists one mile northeast of Smith's island, and at very 

low tides is connected with it by a narrow ridge of boulders and rocks. .A. field of kelp extends 
to the westward for l ! mile, and has a width of a mile. In sailing through this field we found 
the depth of water very uniform at 6-§ fathoms, and in no place did we get less. The bottom 

is hard and sandy. Another smaller field is seen to the westward of the one just mentioned. 
Good anchorage is found on the north side of the island, east of the kelp, in from 10 to 5 

fathoms, and on the south side, east of the kelp, in from 10 to 8 fathoms, hard bottom. We 
parted our cable here in a southeast gale, but the smooth sandy bottom enabled us afterwards 
to secure the anchor. Off the eastern end of the small islet very deep water is found close 
to it. 

The light-howre on Smith's is"land is a structure consisting of a keeper's dwelling, with a 

tower rising through it, and surmounted by an iron lantern painted red. Its height is 41-§ feet 
above the surface of the ground and about 90 feet above the mean level of the sea. The 

dwelling and tower are plastered and whitewashed, and situated on the highest part of the 
island, near the southwest point. All the trees have been cut down, to afford a clear 1orizon 
in every direction. The illuminating apparatus is of the fourth order of Fresnel, shows a 
revolving white light, with a flash every half rninute, and should be seen from a height of-

10 feet at a distance of 14! miles. 

20 " " 16 " 
30 " " 17 " 

It was :first exhibited on the 18th of October, 1858, aud shows from sunset to sunrise. 

The approximate geographical position of the light, as determined by the Coast Survey, is: 
0 /I 

Latitude . • . . . . . . . . . . • . . . . . . . 48 19 11 north. 
Longitude . . . . . . . . . . . . . . . . . . 122 5(l 01 west. 

h. m. •· 
Or, in time·................. 8 11 20.1 

The light shows into the entrances of Canal de Haro, Rosario strait, and Admiralty Inlet, 
and. out into the Strait of Juan de Fuca. 
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The following bearings and distances will show the relative position of Smith's island: 
From Discovery island it lies· · · · · · · · · · · · · · · · · · .. · · · · . ·East 16! miles. 
From New Dungeness light-house·· .................... NE. by N. 13j " 

From Point Wilson· · · · · · · · · · · · · · · .. · ................ NW. ! N. 11 " 
From southwest point of the entrance to Rosario strait · .. · S. -f E. 6} '' 

On the maps of the United States Exploring Expedition it is called Blunt' s island; but it j, 

now known by the name we have used, which is also that given on the Admiralty'charts. 
Fiekk o/ kelp.-Three miles S. l E. of Smith's island is a field of kelp over a mile long 

by a mile wide. Through it the soundings range from 6 to 12 fathoms, and the bank stretchc" 
off to the E.SE. for two miles, with 10 and 12 fathoms upon it. This locality requires sounding 
out, as it would prove a great advantage for vessels drifting at the mercy of the currents tu 

know of· the existence of such anchoring grounds. The detailed hydrography of all this she~t 
of water eastward of the Race islands will develop many interesting features of bottom. 

Bearing W. -! S. from Smith's island, and eight miles distant, is another field of kelp nearly a 

mile in extent. We came unexpectedly upon it at night, in 1854, during a heavy blow, with 
rain. It was not then marked on any chart. Next morning we sounded through it, and found 
the depth of water very uniform at 5 fathoms. 

The field laid down on the Admiralty chart-nearly on this course, and four miles from 
Smith's island, having only 2 fathoms marked upon it-has been sought fOT, but not found. 

One mile south of the southeastern point of Bellevue island, and 8i miles NW. by W. i W. 
from Smith's island, lies a small field of kelp about half a mile square, with 3 fathoms marked 
upon it; but we have been informed that the Hudson Bay Company's steamer Otter found as 

little as 6 feet of water with its limits. 
All these fields and patches of kelp should be avoided, as they denote rocky bottom; and 

isolated points of rocks frequently exist among them and escape even a very scrutinizing 
survey. 

Shoals.-E. by N. 5! miles from Discovery island, and S. by W. !- W. 4! miles from the 
Hudson Bay Company's settlement on Bellevue island, is an 11-fathom shoal a mile or two in 
extent; but the very few soundings upon it leave the precise extent and smallest depth of water 

doubtful. 
NE. ! N. 7! miles from Race islands, and SE. by S. 4 miles from the entrance to Victoria 

harbor, a.re a couple of spots showing 13 and 14 fathoms. 
Off Point Partridge* (the western head of Whidbey island) is a 10-fathom bank, with muddy 

bottom. We have run across it and found this depth, but the locality has not been sounded out. 

ROS.ARIO STR.AIT. 

This is the eastern of the two principal channels running through the Archipelago de B~ro, 
between Vancouver island and the main. Its southern entrance lies N. by E., distant 7 wileE 

from Smith's island, and is 41· miles wide. The western point of the entrance is formed by ~ 
point running out from Watmough Hea.d, t which is 450 feet high and on the southeast part. 

0 

Lopez island. Off this point lie several rocky islets, with deep water among them and a ~ush:~ 
current. The outer, or southeast island, is about 50 feet high, rocky, flat-topped, destitu; 
bush or tree, narrow, and about one-third of a mile in length, east and west. S. 83° E. roIJ.1 

o Named by V&llCOUver, 1792. 

t Named by the United 8t&tee Exploring Expedition, 1841. 
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it, at a distance of half a mile, lies Entrance Rock, possibly bare at the lowest tides. A patch 
of kelp exists upon and aTound it, but the kelp is generally run under the surface of the water 
bv the strength of the current. We discovered this rock in 1854. 
·The whole southern face of Lopez island is guarded by rocks and reefs. The island itself is 

very rocky and moderately low. 
On the eastern side of the entrance is a small wooded islet called Deception island, at the 

mouth of Deception pass;* an intricate and very narrow 3-fathom channel, 3 miles long, running 
between the north end of Whidbey island and the south end of Fidalgo island. In 1841 the 

United States brig Bainbridge passed through it from the eastward. It :is the Boca de Flon of 
Quimper, 1790, but is now known only by the apt designation given above. 

In the middle of the entrance to Rosario strait Vancouver anchored in 37 fathoms, black 

muddy bottom, in 1792. 
When at the entrance, and ll mile from the western side, a line will pass clear of everything 

from one end of the strait to the other. This course is N. by W. ~ W., distant l9l miles to 

the north entrance. It passes between Bird and Belle Rocks, and almost tangent to Point 
Lawrence, on Orcas island. Taking the courses through the mid-channel we should have the 
following: NW. by N. i N. for 11! miles; N. by E. £. E. for 3{- miles; and NW. ! W. for 6! 
miles-making a total of 20! miles. 

The first two miles on the western side is moderately high, declining to a point, a quarter of 
a mile off which lies Kellett' s ledge, bare at the lowest tides, and having deep water all around 

it. The ledge is marked by a mass of kelp. Thence the shore makes a deep bend for a mile 
to the westward, with a low beach and marsh, over which Lopez bay can be seen. This bend 
is called Shoal bigld, and has from 6 to 10 fathoms for a mile out, with level sandy bottom. In 
mid-channel rise the Bird Rocks,* about 40 feet high, consisting of three small rocky islets very 

close together, and running in a north direction. They are somewhat pyramidal in form, aad 

during the summer show yellowish, on account of the parched grass and the color of the rocks • 
.A.breast of them, on the western side, is a narrow opening between two low rocky heads of 
Lopez and Decatur islands.* Inside is a line of islets ranging from the north head, and making 
the channel run towards the south. This barrier is called the Lopez Chain, aud the entrance 

the Lopez Pass. Several large islands are found inside. Vancouver's boats evidently were in 

this bay, as his chart gives a good general idea of it. The anchorage of Shoal bight continues 
&ome distance northward of this opening, and abreast of some moderately high white bluffs. 
N.NE. three-quarters of a mile from Bird Rocks lies Belk Rook, t directly in mid-channel, 
making a very daugerous position. It shows 4 feet above the very lowest tides, and is covered 

by a patch of kelp, which is, however, generally run under by the strength of the currents. 
The rip upon it can sometimes be seen when the water is smooth, but with light winds and 
high tides its existence would not be suspected. On all sides of it the water is very deep. 

The extent of rock above water is about 20 feet square. We discovered this danger in 1854, 

and while placing a signal upon it noticed that the tide rose nearly lA foot while the current 

was yet running ebb at the rate of 3 miles an hour. Between it and the Bird Rocks there is a. 
submarine ridge with plenty of water, but marked by strong eddies. The steamship Republic 
lately ran h' . p upon t is rock, and more recently the pilot-boat otter. 

After p . D . l . l d . assmg eception island on the east the face of Fida go 1s an 1s high, precipitous, 

o Named by the United States &ploring Expedition. 

t Named by the United States CoMt Survey, 1854. 
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and bare for two or three miles in a northwest direction. This is called Sares Head.* It then 
sweeps to the north, changing to the westward until abreast of and two miles from Belle Rock. 
In this deep bay, and lying well off shore, are, first, WiJJ,iamson' s RockR, * a cluster of rocky 
islets about 40 feet high, with deep water close around them. From Deception island they 
bear NW. j W. 3 miles distant, and from Southeast island off Watmough Head, NE. 5 miles. 
Half a mile northward of them is Allan is'land, *which is about three-quarters of a mile in extent, 
and about 200 feet high, with its southern face partly bare. .A quarter of a mil:e off its SW. 
face lies the .Denis Rock.* This is never bare, but its position is marked by a pat~h of kelp. 

North of Allan island, and separated from it by a channel a quarter of a mile wide, is 
Burrow' 8 isl.and,* 1! mile long SE. and NW. by half a mile in width. The island is several 
hundred feet high and has a remarkably flat top, is wooded, and may be seen from the Strait of 
Fuca. .At the eastern end of the passage, between the last two islands, is a small one called 
Young isl.and.* Through all the channels formed by these islands a good depth of water exists, 
and no dangers have been discovered. 

The breadth of Rosario strait at Belle Rock is 3~ miles; but. it is soon contracted by James' 

island* on the western side, and opens into a channel N.NE. called the Billingham chanriti,+ 

which is about 2 miles wide at its entrance. .A. small channel runs from it more to the eastward 
along the north shore of Fidalgo island, and leads into Padilla bay. Upon Fidalgo rises Mount 
Erie* to a height of 1, 250 feet, covered with woods, and presenting a flat appearance from 

certain directions. Jam es' island consists of two heads a mile apart and 250 feet high, but. 
connected by a narrow ridge. The southern head is the higher, and not very heavily tim
bered. Close to the west of the ridge lies another head, connected w-ith Decatur island by a 
low sand beach. 

Just beyond James' island is an opening on the west between Decatur island and Blakely 

island,* and on the east half, a mile up the strait, appears the SW. point of Cypress island,* 

off which lie rocks and foul bottom for half a mile on a line to Burrow's island. .A.round this 

locality extends a large body of kelp. The southern face of Cypress island consists of alternate 
perpendicular white cliffs, and sloping ground covered with fern or trees. On its western side, 

and 1! mile from the southwest point is found a snug little harbor called Strawberry bay,+ which 

is formed by the retreating of the shore-line, and an outlying rocky islet called Strawberry or 

Hautboy island.* In this bay excellent anchorage is found in from 6 to 10 fathoms, muddy 

bottom. Good fresh water is plenty here. A high white cliff is seen to the south of the 

harbor, from the shores of which rise rapidly the Lake mountains,§ to an elevation of 1,525 feet, 

and among whose peaks we found two large sheets of fresh water. These peaks are very 

noticeable from the Strait of Fuca, and being connected by comparatively low ridges with other 

hills on the island they present a saddle-like appearance from the southward and westward . 
.Abreast of Strawberry island the channel contracts to a width of Ii mile, where the bold 

rocky face of Blakely island rises to a height of between 900 and 1, 000 feet. Nearly half a. 

mile SE. from its east face Jies a very small low rock called Black Rock, and half way betwee~ 
it and the south end of the island is a white rock, a quarter of a mile from the shore. In th~ 
narrow part of the strait the depth of water is about 60 fathoms, and the current goes throng 

o Named by the United States Exploring Expedition, 184'1. 
t The Indian name iB Tut-segh. 
t Named by Vancouver, 1793. The Indian name ls Tutl-ke-teh-nua. 
§Named by the United Sta.tea Coast Survey, 1854. 
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with a roar like the sound of a gale of wind through a forest. When at anchor in 10 fathoms, 
under the low point 1~ mile north of Strawberry island, we found the current 4 miles per hour, 
and swirling so much that the vessel had to be steered to prevent her breaking her sheer. 
Thence on the strait widens upward, and at the north end of Blakely, 2 miles above Strawberry 
island, two channels lead to the westward around Obstruction island,* which lies between 
Blakely and Orcas islands. Both are narrow, and off the entrance to the south lie some sunken 
rocks, and others above water. Blakely island and Orcas island are three-quarters of a mile 
apart. 

When in the narrowest part of Rosario strait, a very marked perpendicular rocky peak is 
seen to the north over the low point of Cypress, and soon shows rising abruptly from the 
wator' s edge to a height of 7 50 feet. It is called Bald Peak. t Abrea;;t of it the channel 
takes the first turn, changing its course to N. by E. !- E., for 3!- miles. Half a mile off the 
north end of Cypress island is a small islet covered with trees ar.;d called Rock island.:j: NW. 
of it are some sunken rocks, but their exact position is not accurately known. The compara
tively low island half a mile N.NE. of Cypress is Sinclair island,* the highest part of which is 
towards the eastern end. Off the northwest face of Sinclair island, and stretching half a mile, 
is Boulder Reef, t visible at extreme low tides. It is covered with kelp, which is, however, 
generally kept under the surface of the water by strong currents. A huge erratic granite 
boulder is seen at ordinary tides inside of the outer point of the reef, and bears from it S. 70° 
E., distant 500 yards. From the western point of the island the reef bears exactly north, 
distant three-quarters of a mile. The revenue cutter Jefferson Davis and the steamship 
Panama have been upon it since we discovered it in 1854. On the north side of the island is 
anchorage in 10 to 15 fathoms half a mile off shore. 

Three miles from Sinclair island lies Orcas, on the northwest side of the strait. It is a large 
island, with a mountain 1, 120 feet high near its southern end. The point stretching furthest 
and coming down to the water is Point Lawrence,* and the low, treeless islets and reef passed 
lk mile before reaching this point, and lying over half a mile off shore, are the Peapods. * 
Deep water is found close to them. When upon this same mid-channel course, the ii,;land ahead 
is Lummi iBland.§ Its southern half is very much higher than the northern, and attains an 
elevation of 1,560 feet. The rock nearly 100 feet high off the highest part of the ridge, and 

a third of a mile from shore, is the Lummi Rock, :t and a capital boat harbor is found on its 

northwest side. A. mile off its south end are the Viti Rocks,* about 25 feet high, with plenty 
of water around them. 

Abreast of Point Lawrence the channel is over 3 miles wide, and it there changes to NW. ! 
W. for 6! miles to a line joining the Matia group with the north end of Lummi island. From 
Point Lawrence, along the north face of Orcas, the shore is rocky and precipitous, and rises by 
t~o or three plateaux to Mount Constitution,* which is less than a mile in-shore, and 2, 397 feet 
high. The course out passes on the west some small rocky islets called Tlw Sisters,* marked 
by one or two stunted fir trees· then Clark's island* and Barn~vl island,* close under its western 

Eide, leaving a channel a. mile 'wide between it and the north shore of Orcas, with very deep 
•N 

atned by the United States Exploring Expedition, 18U. 
t Rained by the 

Th Coe.a\ Survey in 185&. The Indian name for 
lllldet bird. 

Ba.Id Peak la Sheh-ung-tlh, signifying the home of the 

lNatned by the Ooaet Survey in 185&. 

§ Named Ly the UuiW Sta~ <Jout SuTVey, 1853. 
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water and no anchorage. A.breast of Clark's island, or Lummi island, isa contracted anchorage 

and shelter from northerly winds nuder a low point called Village Point.* The anchorage is 

in 10 to 15 fathoms, but there is no fresh water, and the large Indian village is now deserted. 

After passing this point, anchorage may be obtained half a mile from shore in from 8 to 15 

fathoms. Close to Clark's and Barnes' islands the depth is 50 and 60 fathoms, and a very 

strong current runs near them. The channel between Village Point and these _islands is two 
miles wide. 

W. SW. of the north end of Lummi island, and 4 miles distant, are three islands very ck>~e 
together, called the lJfatia group. A mile and a half to the westward of them lies the Sucia 
group, consisting of one la1·ge and six small islands, with a reef off the north side of the group, 

and a beautiful harbor a mile long and half a mile wide, opening to the east, and carrying from 
10 to 15 fathoms sticky mud bottom. t To the westward of this group lies Patos island, and a 

much smaller one close to its SW. point. The eastern poinw of Patos island bears W. l S., 9 

miles from the north end of Lummi. Two or three miles N.NE. of Lummi island opens a shoal 

bay, backed by low marshy ground which is covered with trees and swamp undergrowth. Into 
it empties one or two mouths of the Lummi river. The main entrance of that stream is at the 

north part of the bay, and can be reached with boats only at high tide. The NW. boundary 
of the bay is a low grassy point with a few bushes upon it, called Sandy Point.t From the 

north point of Lummi iiiland it bears N. by W. ~ W., distant 2f miles. Between these two points 

anchorage is had in from 4 to 6 fathoms, but the south end of Sandy Point should not be 
approached within less than half a mile. Down the east side of Lummi island, which is about 
a mile in breadth, runs Hale's Passage, t three quarters of a mile wide. It leads from Bellingham 
bay. In this passage 1! mlle, and hearing E. by S. ~ S. from the north end of Lummi island, 
is a low sandy point, upon which was established in 1853 a secondary astronomical station of the 

United States Coast Survey. Its geographical position is-
0 fl 

Latitude · .. · · · .... · · ........ · . 48 44 01. 7 north. 
Longitude.· ........ · .... · ..... 122 40 36. 9 west. 

h. m. •· 
Or, in time.··· ... ·. . .. .. . . . . . . 8 10 42.5. 

This would place the north end of Lummi island in-

0 " 

Latitude ·..... . . .. . . . . . . . . . . . . 48 44 53.2 north. 
Longitude ............. · ....... 122 42 11.9 west. 

The following geographical positions will serve to check the courses and distances we have 
given: 

Matia island, east, latitude 48° 44' 36".8 north. 

" " longitude 122° 48' 28".6 west. 
South end of Strawberry island, latitude 48° 33' 34''.3 north. 

" " " longitude 122° 431 26". 7 west. 
SE. island, off Lopez island, latitude 48° 24' 53".3 north. 

" " longitude 122° 48' 33".9 west. N 
Skcxil.-From the north point of Lummi an extensive 5-fathom shoal bears W. by N. l · 

•Named by the United States C0611t Survey, 1864. 
t PBrtlally ~umined by a Coaat Survey party in 1858. 

+Named by the United States Exploring Expedition, 18U. 
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5j miles, and NW. by N. ! N. 3k miles from the eastern of the Matia group. It lies upon the 
last direct course out of the strait, but has not been completely sounded out. Within the 
15-fathom curve it is at least two miles square, and may be used when a vessel loses the wind 
and has a Eltrong adverse current; but the swirls and eddies upon and around it will be very 

apt to foul any anchor. 
From about its middle part we have the following bearings of prominent objects: 
Eastern of Matia group, SE. by S. -A- S. 3! miles. 
North point of Lummi island, E. by S. ! S. 5l miles. 
NW. point of Sucia group, with the wooded island of the Skipjacks just open, SW. ,! S. 4 

miles. 
This position will bring the west side of Clark's island just on with Point Lawrence. 
The shoal was discovernd by the United States Coast Survey in 1853. 
In 1857 we att.empted to reach this bank four or five times, from an anchorage off Hale's 

Passage, with light airs, but the currents invariably swept us away from it. Recently it has 

been anchored upon by the United States Coast Surveying brig. 
Once in the Gulf of Georgia, through either channel, the three-mile face and t.imber-covered 

bluffs of Point Roberts* (showing almost as an island) is seen to the northwest. On the west 
the mountains of Vancouver and its bordering islands rise up precipitously, and on the eastern 
or main !!hore a serie8 of wooded cliff!! 200 feet high. Far to the eastward the Cascade Range 
is seen rising above intermediate ridges, with the snow-covered summit of Mount Baker, t which 

bears its head 10,500 feet above the level of the sea. To the W.NW. stretch the waters of 

the Gulf of Georgia, 9 miles wide, abreast of Point Roberts, where it is narrowest, but spreading 
oat to 20 miles and having a length of 120. A short distance above the 49th parallel it receives 
Fraser's river, (the third great stream of the northwest coast,) the branches of which spread 
towards the Cascade Range of mountains. 

GULF OF GEORGrA..t 

If bound up the Gulf, hold well to the eastern shore to avoid the rushing currents, and to take 
the chances of an anchorage if the wind fails. 

From Sandy Point to Point Wliilekorn* the general trend of the shore is NW. k W., and the 
distance 'T miles. The shore is a steep bluff, about 150 feet high, and covered with wood. At 
Whitehorn the face of the point is worn away by the actiou of the sea, and shows bright, with 
rocks at. its base. 

BIRCH BAY. 

The southern poin~ of this fine bay is Point Whitehorn, and the northwest shore is formed 
by a long rounding high bluff, bearing about NW. from Whitehorn, and distant 3 miles. The 
bay runs N.NE. 2~ miles, with a width of 1~. The bottom is very uniform, with capital holding 
g~ound of soft mud in from 4 to 10 fathoms. Inside the immediate shores are low, and edged 
with marshy patches, thick undergrowth, and heavy wood. No directions are necessary for 
~ntering, as there is a depth of 15 to 20 fathoms a mile outside, and 10 fathoms water on the 
me of the entrance. During the heaviest southeast weather no swell is felt here in a. 
~~operly.selected anchorage. We searched for fresh water, but found none in the space of more 

an a nule along its son th eastern side. 

0 Named by the United States Exploring Expedition, 1841. 

t Named by Vancouver, 1792. 
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The approximate geographical position of Point Whitehorn is
o 

Latitude · · · · · · · · · · · · · · · · · · · · · · · · · · · · 48 53£ north. 
Longitude· ·. · ·. · .. · · · · · · ·. · · . · ·. · · .. 122 47£ west. 

It received its present name in 1792 from Vancouver, who placed it in latitude 48° 53~'.
(See Vol. 1, pp. 315, 316.) 

This is tlrn furthest point northward to which onr personal examinations have extended. 
Passing the bluff NW. of Birch bay the shore trends about N.NE. for nearly 3 miles, and 

terminates in a long, low, sandy point, behind which lies a small land-locked harbor, having a 
depth of 10 fathoms inside. The approaches to it, however, do not show over 5 fathoms at a 

distance of a mile from the shore, and the same depth is found on gradually nearing the end of 
the low point. The southeast shore of the harbor is fiat and marshy, and is not separated by 
much more than a mile from Birch bay. 

In this harbor the United States and British steamers attached to the Northwestern Bound· 
ary Survey were accustomed to anchor (1857.) The American commissioner encamped on the 
bluff about a mile. north of the boundary, th~ site having been selected on account of fresh 
water, but it has an extensive flat in front. 

Stretching to the northwest is a large shallow marshy bay, fringed with trees and bushes. 
From its northern shore low land extends. as far back as Fraser's ri vor. The western boundary 

of the bay is formed by the eastern shore of Point Roberts. 

POINT ROBERTS • 

• 
The southwestern extremity of this point is low, and bears west 12 or 13 miles from Point 

Whitehorn. Its approximate position is consequently-
0 

Latitude · · · · · · · · · · · · · .. · · . · ·. · · . . . . . . 48 58 north; 

Longitude · · · · · · · · · · • · • · · · · · •. · · · · .. ·. 123 05 west, 
or about two miles below the boundary of the United States. 

On the outer or Gulf of Georgia side of Point Roberts the shore runs about NW. 9 or 10 

miles to the southern and principal mouth of Fraser's river. The south front runs E.NE. 3 
miles, and presents for nearly the entire distance ~ bold bluff about 250 feet high, and covered 

with wood. Half a mile off t.ltis shore anchorage may be bad in from 10 to 15 fathoms, but in 
southerly weather it must be avoided. The eastern shore of the point runs nearly parallel with 

the western for 4 or 5 miles. 
A. coast survey hydrographic re~onnaissance was made of this vicinity in 1857. 

BRITISH COLUMBIA.. 

Flt.A.SER' 8 RIVER. 

. h t · n t partially After leavmg the shores of the Gulf the channel passes throug an ex enrnve ua • 
bare at low water, and stretching 5 or 6 miles off shore. The channel is very crooked, and uo 
b . . d. t t to be of use, uoys mark its course. Practicable ranges and marks, moreover, are too is an 

d h . . . . teamers now an ence the lead must be relied upon entirely. Two or three American river 8 

ply upon the river. Its current is said to have a velocity of from 5 to 8 miles per hour. 
792

) 
The river was discovered by the Spaniards in 1790; and Galiano informed Vancouver (l 
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that it was called the Rio Blancho, in honor of the then prime minister of Spain, but that it 
bad been searched for in vain. It receives its present name from its explorer. 

'fhe shoaf off it Vancouver called Sturgeon Bank. 

N.A..N.A..IMO BAY. 

This bay lies on Vancouver island beyond the 49th parallel, and we refer to it because sup· 
plies of coal (lignite) are there obtained by many steamers. 

The outer entrance to the harbor is in latitude 49° 12' north, longitude 123° 51' west, and 
bears W. !- N. 33 miles from Point Roberts. From the entrance the mid-channel course runs 
S. ~ W. 5 miles, passing a small island on the northwest at the distance of a mile, and a large 
island, with islets off its north point, three-quarters of a mi.le on the east. This course gradually 
approaches Douglas island on the ·west, abreast of a wide channel to the east, and is rounded 
quite close. The mines will then lie about W.SW. a mile distant, with a small islet in front of 
them. The bottom is uneven; some sunken rocks occur, and the anchorage near the rivers is 
so contracted that vessels must moor. Pilots will be found here to take vessels in. 

The price of the coal per ton is about six dollars, but it is light; occupies one-fifth more space 
than Welsh coal; burns rapidly with flame and much smoke; disengages a great deal of gas, and 
produces clinker in abundance. It is, however, superior to the coal of Bellingham bay. 

The usual spelling of this name is Nanaimo, but that best representing the sound is Nah-ny'· 
moh. 

Of the western shores of the Gulf of Georgia we can say but little. The currents rush past 
its precipitous shores with great velocity, and quite recently tllla coast surveying brig drifted, 
with 38 fathoms of chain at her bows, in a calm, for miles along and within 80 yarJs of the 
rocks before she brought up. In one or two instances preceding this the lead indicated bottom 
in 10 fathoms, the next cast showing 40 or 50 fathoms. 

ARCHIPELAGO DE HARO. 

THE TWO STRAITS. 

The experience of three season's surveying in this immediate locality has not increased our 
relish for navigating these channels in sailing vessels. · With plenty of wind no navigation could 
be better, but in a calm vessels will frequently be jammed close to rocks, with only a few 
fathoms inside of their positions, but 40 or 50 outside, and a swirling current that renders 
towing with boats utterly impossible. l!,requently, too, boats have been nearly swamped by 
the tide rips that exist through them. Off East Point, as an instance, a five-oared whale boat 
entirely failed in trying to hold her own against the current, which we judged to be rushing 
(the only term applicable) at the rate of 'T miles per hour. Throughout the Canal de Haro the 
roar of the conflicting currents can be heard for miles, and the main current runs frequently 6 
miles per hour. No anchorages exist in this channel except at Cordova bay, but it is free of 
known hidden dangers except Unit Rock, off Darcy island. It is 10 miles longer than the 
Rosario Strait, and makes a right angle in its course, but is a mile wider. Rosario Strait is less 

curved, ha~ several anchorages and known dangerous rocks, and a current of about 1~ mile less 
per hour. For steamers either channel, or even some of the narrow intermediate channels may 
be used; but for a sailing vessel the Rosario Passage is preferable, although the total diistance 
from the middle of the Strait of Juan de Fuca to the middle of the Gulf of Georgia is 5 miles 
long(;r Th · d · · J f l ·1 · e wm s are apt to fail m both channc s, and during summer requent ca ms preva1 . 
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We never heard thunder in this Territory except in one instance, at Cypress island, in Rosario 
Strait. 

BELLINGHAM BAY, (WASHINGTON TERRITORY.). 

Before passing to a description of Admiralty Inlet we will notice this bay, as mmes of coal 
(lignite) have been opened upon its shores. 

After leaving Rosario Strait, the course upon entering the channel, two miles widr, opening 
south of Cypress island, is NE. for 2 miles. The width then decreases to a mile upon turning 

sharp around the SE. point of Cypress, and to the eastward are seen the bright bluffs of Guemes 

island. Between these two islands the channel runs about 3 miles on a N. by W. ! W. courst:. 

Abreast of the north end of Guemes, which is a steep bluff, and on the west side of the channel, 

are several small, high, wooded islets, called the Gone isla.nds. * The moderately low, wooded 
island facing the channel is Sinclair; vessels pass between the so·itheast point of it and the north 
end of Guemes. The island a couple of miles to the NE. is Vendovi;* pass north of it but 

south of the small islet, (off Eliza's island,) which is 2 miles NE. by N. from the NW. point of 

Vendovi, and the southern part of Bellingham bay opens to the southeast; its northern part 
opens to the N.NW. 

If the current is flood and the wind light keep close around Guemes and V endovi, so as not 
to be set pa.At Sinclair island. The low, bare, rocky islets, lk mile NW. of V endovi, are the 
Viti Rocks; and the point between them and Eliza's island is the southern extremity of Lummi 

island. From the islet last passed, a point on the eastern shore lies nearly north 5 or 6 miles 

distant. Run past this and follow the trend of the shore for 2 or 3 miles to the deepest part 

of that portion of the bay, when houses, &c., will denote the position of the mines and the 

villages of Se home and Whatcom. Half a mile from the shore is capital anchorage in 4 fathoms, 
soft bottom, and the bay there is very smooth. 

The general direction of Bellingham bay is SE. and NW.; its width 3 miles and length 14, 
extending from latitude 48° 33' to latitude 48° 48'. The depth of water ranges from 3 to 20 
fathoms, with good sticky bottom. 

A hydrographic sketch of the bay was published in the Coast Survey Report for 1856. 

We believe there are several companies mining here, but the amount of coal obtained iB not 

great. Its quality is not good, the furnaces producing sometimes as much clinker and ashes in 
bulk, and half the amount in weight of the coal put in. Deleterious gas is freely disengaged, 
and the combustion also evolves clouds of black smoke. In the experiment which we witnessed, 
in 1853, the steamer's furnaces could not, in two attempts, be kept up so as to produce a 

sufficiency of steam. 

A saw-mill is located upon the bay at one of the villages. 
Bellingham bay was first surveyed by Wbidbey, under Vancouver's orders, in 1792, and 

then received its present name. In some recent maps the northern portion is called G_asto_n 
bay, and for the southern part the original name is retained; but Vancouver's designatwn 18 

that universally adopted on the western coast. 
.A. military station is located at the upper part of the bay, opposite to the coal mines. 
The amount of shore-line in the Archipelago de Haro, Bellingham bay, Poseession sound, &c., 

is 627 miles. 
'°Named by the United Btatea kploring Expedition, 18'1. 
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ADllllRAI,TY INLET. 

General Features.-ThiR inlet may be deRcribed as a vast canal, commencing at the sirntheast 

extremity of the Strait of Juan de Fuca and running in a general SE. by S. direction for 60 

miles to the south end of Vashon' s island. It has for that length an average width of 3~ 

miles, and then branches into a multitude of arms, which cover an area of about 14 by 22 miles. 

Their general direction is SW. !- S., and they comprise what is called Pugef' s Sound. 
At 16 miles from the entrance to the inlet an arm called Hood' 8 canal opens upon the western 

side, and runs 60 miles S. by W., with an average width of 1~ mile. Twenty-five miles from 

the entrance of the inlet another arm opens on tho eastern side, runs north and northwest 
behind Whidbey island, forming Possession sound, ports Gardner and Susan, &c., and leads on 

kl the Strait of Juan de Fuca through Deception Pass, at the north end of Whidbey island. 

The shores are generally bluffs, ranging from 50 to 500 feet in height, with their sides kept 

bright by the gradual wearing action of the water, and their tops covered with trees and thick 

undergrowth to their very edges. There is so much sameness in the shores that it requires 

some acquaintance with the different points to recognize them by their trifling peculiarities. 
The depth of water in the channels is remarkably great, perhaps averaging 100 fathoms; and 

it is sometimes difficult to find anchorage sufficiently far from the shore to afford room for 

getting under way Many superior harbors are found in every direction, and small settle

ments are gradually springing up in favorable localities. 

Admiralty inlet, Hood's canal, and Puget's Sound, have an aggregate shore line of not less 
than 803 miles, yet the number of dangers kno-wn to exist in them is remarkably few. 

One of the inlets or arms of Puget's Sound reaches within two miles of the head of Hood's 

canal, and between them lies a large lake. The southern waters of this sound are also within 

55 miles, in a direct line, of the Columbia river, at the mouth of the Cowlitz, 46 miles from 
Capo Disappointment, and within 20 miles of the upper waters of the Chehalis river, which 
runs into Gray's bay. At prelilent the route travelled from the Columbia is by canoes, for less 

than 20 miles, up the Cowlitz to the settlement at " Cowlitz Landing," (or by horse over a 

%onuiwhat bad path,) and then by horses or mules to Olympia, over a tolerably level country, 

and by a road moderately good in summer but bad in winter. The distance can be made in 

one day with a good horse. From where the road strikes the Chehalis the river is said to be 
navigable for large boats to Gray's harbor. We judged the stream to be about 100 yards wide. 

It had apparently plenty of water, and a slow current. The Cowlitz has a rapid current, and 

at a low stage of the water canoes are poled up its channel; during freshets t.hey are dragged 

up, the crews clinging to the branches of the trees upon its banks. Two days of labor are 

then required for the trip, but in summer it is made in one. 

The importance of these close relations of the waters of the Columbia river, Pugeti s Sound, 

A.dm.~ralty inlet, Gray's harbor, and Shoalwater bay, in view of the prosperity of the two 
Terntories, must be manifest without entering into details of the feasibility of their connection 
hy :railr~ and canals. 

fir The inlet was discovered by Quimper, in 1790, and called the Canal de Caamano. It wa.s 

st explored and ma.de known, in 1792, by Vancouver, who applied the present name to it. 

A reconnaissance sketch of Admiralty Inlet was published by the Coast Survey in 1854. 
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We shaH not attempt to give in full and explicit detail all the peculiarities of this vast area 

of waters, bnt, fo1lowing the mid-channel courses, will only note generally the objects as they 

come under the eye of the navigator. 

The entrance to the inlet lies between Point Partridge, on Whidbey island, and Point Wilson, 

on the main, at the entrance to Port Townshend. The bearing of the latter point from the 

former is SE. by S. ft S., 4J miles; and tho bluff head lying 2 or 3 miles to the east of this 

line, and destitute of trees, is Admiralty Head,* around which the ebb current, a~d an ebb 

eddy on the flood, sweeps ·with force_ 

The first course inside of tho entrance of the inlet is E.SE. 6~ miles, passing Port Towushend 

on the south, Admiralty Head on the north, and changing the course abreast of Marrowstone 

Point on the W.SW. 

Point Partridge is the western point of Whidbey island, and Jirectly faces the Strait of Juan 

de Fuca. It is very steep and yellow, and fiat on the summit, which is covered with spruce, 

fir, and cedar. The point is so rounding that it is not easily recognized on coming from the 

west\v·ard, but from the south and north it is well marked and prominent. Its face is composed 

of loose sand, which, being blown up the hill by the strong west winds, has formed a very 

peculiar ridge on the outer face of the top. This is so narrow that it can hardly be travelled, 

and in many places it is 35 feet above the ground inside, yet, being overgrown with bushes, the 

ridge is now permanent. 

The highest part of the point is about 260 feet above low water. 
The triangulation of the Coast Survey was on the southern part of the point, and its approxi· 

mate geographical position is-

Latitude · • · • · · · · · · · · · · · · · · · · · · · · · 
Longitude · · · · · · · · · · · · · · · · · · · · · · · · 

From Point Wilson it bears NW. by N. -~ N., 4! miles. 
From Admiralty Head, NW. by W. ! W., 5! miles. 
J t received its present name from Vancouver in 1792. 

PORT TOWNSHEND. 

0 " 

48 12 59 north. 
122 45 07 west. 

This harbor is favorably situated at the termination of the Strait of Juan de Fuca, at the 
outlet of the waters of Admiralty Inlet, Puget's Sound, &c., and in proximity to the great inland 
waters of British Columbia. The entrance lies between Point Wilson* and Marrowstone Pointt, 

the latter bearing E.SE. 3G miles from the former. Upon this line, and even outside of it~ 
lies a bank extending two-thirds of the distance from Marrowstone, and having from 6 to l:.i 
fathoms, with hard, sandy bottom. Inside of Point Wilson, which is composed of low, sa~dy 
hillocks, as heretofore described, lies another low point called Point Hudson:):, distant 11 mile, 

SE. by S. ~ 8. 
Starting from the entrance line, about li mHe from Marrowstone, the mid·channel cou.rse of 

the bay is S.SW., 3 miles, with an average width of 2; thence SE. l S. for 3A miles, with a~ 
average width of 1!. The depth of water throughout is very regular, and ranges from 8 to 

1 

0 ReJ Bruff of the United States Exploring Expedition. It hBB now no marked oolor to auggeat the a.ppella.tion. . t ia 
t Na.med by Vanc..-ouver in 1792. On one edition of the m&IJll of the United States Explorlng Expediiion the l&~ter p<iI• 

called Point Carroll, and on another Point Ringgold. 

:j: Na.mod by the United States Exploring Expedition, l8U. 
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fathoms, with soft, muddy bottom inside of Point Hudson. Vessels coming from the strait steer 
for Point Hudson, as soon as it is opened by Point Wilson, passing the latter close, as 20 fathoms are 
found 100 or 200 yards off it. Upon approaching Point Hudson, and when ·within half a mile 
of it, gradually keep away about a quarter of a mile in from 5 to 10 fathoms, and, as it opens, 
run quite close, with the summer wind off shore, to save making a tack; keep along half a mile 
to the town situated under the Prairie Bluff, and anchor anywhere off the end of the wharf, in 
IO to 12 fathoms, about a quarter of a mile from shore. In winter anchor further out, to clear 
Point Hudson in getting under way with a southeaster. 

If coming down the inlet, bound into the bay, and the current is ebb, pass Marrowstone 
nearly three quarters of a mile before heading in for the town, and so avoid a very strong eddy 
which comes out of the bay along the bluff shore west of this point. If the wind is light and 
the current strong, pass the Point quite dose; run along the outside of the rip, and try to get 
upon the bank as soon as practicable. 

In summer vessels frequently drift about the entrance for days, without a breath of wind, 
and in very strong currents. 

A. preliminary ~hart of the locality appeared in the Coast Survey Report for 1854. 
The town numbers a few houses, and in the vicinity are some good farms. The place is noted 

for the rough character of its "beach combers." 
.A military post has been established on the bluff, 2A miles S. by W. from the town, and on 

a site which commands one of the most beautiful views in these waters, having the bluff and 

varied shores of the bay on either hand; Admiralty Head, 6 miles distant, in the middle ground; 
several distant, wooded ridges, and in the background the snow-covered, double summit of 
:Mount Baker, with the mouth of the crater distinctly visible between the peaks, and at times 
emitting vast volumes of smoke. 

On the east side of the bay, abreast of the town, lies a long sand spit, nearly closing the 
north. entrance to Kilisut harbor, which runs parallel to the inlet, and is separated by an island 
a mile wide and 6 miles long. At high tide this harbor communicates, by a crooked boat 
channel, with Oak Cove, at the south end . 

.A.t the head of Port Townshend is a narrow channel opening into a large flat, bounded by a 
low, sandy beach, separating it from Oak Cove. The Indians frequently use this as a portage. 

The shores are generally bluffs, about 120 feet high, and covered with wood, except hehind 
the town. Between the town and Fort Townshend are two low pieces of grass and sand beach, 
backed by marsh and ponds. The 5-fathom curve extends but a few hundred yards from any 
pa.rt of the shores. .A. small patch of kelp lies off the southern point of Prairie Bluff, and another 
olf the north face of Marrowstone Bluff. No fresh water is to be had at the town, but vessels 
c~~ obtain a small supply near the military post. Vegetables generally are plenty, and the 
prices moderate. 

Between Port Discovery and Port Townshend lies a peninsula 3 miles wide, offering great 
advantages as a location for a town. No name bas hitherto been applied to it, and we have 

ventured to designate it as the QumPER PENINSULA. 

56 G 
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The geographical position of the triangulation station of the Coast Survey, upon Point 

Wilson, is: 
0 II 

Latitude •.•......... · . · ........ · 48 08 42. 7 north. 
Longitude · ......... · .. · •.... ·. · 122 44 49.4 west. 

h. m. •· 

Or, in time· • · . · ..... · · ......... · 8 10 59. 6. 
The position of the triangulation station on the extremity of Point Hudson, computed from 

the secondary astronomical station near the town, is: 
0 JI 

Latitude· · · · · · . · · . · · · · · · · · . · . . . . 48 07 06. 7 north. 
Longitude.·.· .......... · ...... · 122 44 25.6 west. 

h. m. a. 

Or, in time .. ·· · · ... · ..... · · ·. · 8 10 57. 7. 
Magnetic variation 21° 40' east, in August, 1856, with a yearly increase of I'. 4. 

From the above it will be seen that Point Hudson is about Im. 25s. west of Telegraph 
hill, San Francisco. 

Tides.-The corrected establishment or mean interval between the time of the moon's transit 
and the time of high water is IIIh. XLIXm. The mean rise and fall of tides is 4.6 feet, of 

spring tides 5. 5 feet, and of neap tides 4. 0 feet. The mean duration of the flood is 6h. 34m., 
and of the ebb 5h. 52m. The mean difference between the corrected establishments of the 
a. m. and p. m. tides of the same day is 2h. 22m. for high water and Oh. 35m. for low water. 

When the moon's declination is greatest these differences are 4h. 38m. and Oh. 27m., respect
ively; l.Uld when the moon's declination is zero they are Oh. 40m. and Oh. 29m. The mean dif· 
ference in height of these two tides is 1.1 foot for the high waters, and 4. 6 feet for the low 
waters; when the moon's declination is the greatest they are 0. 6 foot and 7. 3 feet, and when 
the moon's declination is zero 1.4 foot and 1.4 foot. When the moon's declination is greatest, 
and north, the two high waters of the day foHow the moon's upper transit, respectively, by 

about 6h. Sm. and 13h. 56m., and when greatest, and south, by about lh. 30m. and I8h. 34m., 
the height of the two being about equal. When the moon's declination is zero, and passin;; 
from north to south, they follow the moon's transit by about 4h. 9m., and 15h. 55m., and the 
first rises about 1.4 foot higher than the second. When the moon's declination is zero, and 

passing from south to north, they fQllow the moon's transit by about 3h. 29m. and 16h. 35m., 
and the second rises higher than the first by the same quantity. When the moon's declination 

is greatest, north or south, the two low waters follow the moon's transit by about 9h. 4im. 

and 22h. 7m., but when north the second falls lower than the first by about 7.3 feet, and when 
south the first falls lower by that quantity. When the moon's declination is zero, the two ]ow 

waters fall nearly equally. The greatest difference observed between the heights of ~he 
two low waters of a day was 8.6 feet, and the greatest difference between the highest high 

and lowest low water of a day was 10.1 feet. 
h gave it 

Port Townshend was surveyed and first made known, in 1792, byVancouver, w 0 

the present name, by which it is always known. 
It was examined and named by Quimper in 1790. ,, 
In 1855-' 56, a law was passed appropriating a sum for building a light-house upon ''Red Bluff, 

hut the recommendations of tiea·faring men have fixed generally upon Point Wilson as the roost 
suitable location. Red Bluff or Admiralty Head has the advantage of being seen further u~ 
the inlet, but is shut out from Smith's Island light, while Point Wilson commands both it 
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and Dungeness light. Around Point Wilson all the navigation and commerce of the inlet and 
sound turn; and from it vessels take their departure when going out in foggy or smoky weather. 
A. vessel entering Port Townshend at night could easily know her position with the light on 
Point Wilson, and could enter it with certainty. Coming out of the inlet and bound into the 
bay she would have a good course to run by, when the light was opened by Marrowstone 

Point. 
jjfarrowstone Pmnt is a low sandy point stretching 300 yards eastward from the base of the 

bluff, and forming an indentation on its soutlrnrn face, where anchorage may be had in 12 
fathoms, with a current or eddy invariably running ebb. Small craft coming out of the inlet 
with a head wind can easily take advantage of this for 2 or 3 miles above the point. 

It received its present name from Vancouver in 1792. 
Admiralty Head, abreast of the entrance to Port 'l'ownshend, is a perpendicular cliff 80 feet 

high, falling on the eastern side to a low, pebbly shore, which runs 2 miles to the E.NE. and 
strikes tbe high cliffs on the eastern side of the inlet. Behind this beach is a large lagoon and 
off it is .Admiralty bay, with hard, sandy bottom, in irregular ridges, and a depth of 15 to 25 
fathoms of water. A strong current always makes out of the bay, as it is exposed to the full 
sweep of southeasters. The current is so strong that a vessel rides to it, and consequently 
lies in the trough of the sea. 

The geographical position of the triangulation station of the Coast Survey on the extremity 
of Admiralty Head is: 

0 fl 

Latitude ..•....•...•...... · · . · 48 09 21. 6 north. 
Longitude .......•...•. · . . . . . . 122 40 08. 0 west. 

h. m. s. 

Or, in time ......•.•... · •• · •. · 8 10 40.5. 
From Point Wilson it bears NE. by E., distant 3!- miles. 

From Marrowstone Point N. by W. t W., distant 3!- miles. 
Starting from the last course abreast of Marrowstone Point the mid-channel course runs SE. 

by S. i S. for 7 miles. The shores on either hand are bluffs of apparently uniform height, 
covered with trees. About 5 miles on this course is passed, on the eastern shore, a low point, 
with one or two clumps of trees and bushes, to which has been given the name Bush Point.* 
On the western shore is a rounding bluff point one mile north of the point, which forms the 
northeast part of Oak Cove. Off this point is good anchorage in 12 to 15 fathoms. The pecu
liar geological formations, found in the vicinity, suggested the designation NodUle Point, t which 

it now bears. The high bold headland, several miles directly ahead, is Foulweather Blufft; 

and that to the E. SE. destitute of trees, except one large clump, which marks it conspicuously 
from this direction, is Double Bluff t. The deep indentation between it and Bush Point, with 
low land in the rear, is Mutiny Bay, t in the northern part of which exists a narrow bank of 11 
fathoms, affording an excellent fishing ground. At the end of the course Oak Cove,§ opens to 

the Westward, and stretches towards the waters of Port Townshend. It has bluff shores nearly 
all around it, those on the southwest face being limestone, but Basalt Point, at the south, derives 

0 By the Coast Sarvey parties in 1855. 
t So named by Vancouver in 1792. The Indian name for Foulweather is Pitch-pal. 

t Named by the Cout Survey parties in 1865. 

§So C&lled by Vancouver in 1792. 
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its name from its geological structure. The depth of water is 5 to 15 fathoms, except N.NW. 
of Basalt Point, where it reaches 25 and 30 fathoms. The length of the bay is 3 miles and its 
average width about 14 mile. In beating out of the inlet, with a favorable current, vessels 
must not attempt to work to this bay for the sake of a long tack. 

Vancouver called it Oak Cove, his people having reported that oak trees stood upon its 

shores. We have traversed the greater part of the shores but found none. 
The opening west of Foulweatber Bluff is Hood's Canal. Vessels bound into it keep close to 

the western shore of the bluff, and pass two low points lying near together. The water off 

them is deep. Off the north face of Foulweather, for nearly a mile, less than 15 fathoms may 

be found. Kelp exists under the face of the bluff, and vessels may pass round it in 6 and T 
fathoms. The bottom along the edge of the kelp is rocky. On tbe west side of the entrance 
to Hood's Canal is Port Ludlow, which will be described hereafter. 

The next and third course is E.SE. for 10 miles, passing on the eastward Double Bluff, which 

stretches northeast for a mile, and rises 300 or 400 feet in height, having its top covered with 
wood. The bluff running also to the northward forms Usdess bay.* This has deep water 
over the greater portion of it, with a large shallow bay called IJeer Lagoont at its head. The 
high bluff forming the southern point of Useless bay is Saatchet Head.t A similar bluff lies 2 

miles E. by S. of it. These form the southern extremity of Whidbey island, in latitude 47° 
541 N., and are the turning points into Possession Sound. 

The two heads are about 300 feet high, covered with wood, and separated by a depreEsion, 
which is in part overflowed at high tide, and then presents the appearance of a small bay. 
From the eastern head round the western, and a mile toward Useless bay, the low water line 
makes out half a mile, the shore being bare where some recent maps have deep water. For 

nearly a mile south of both heads a depth of 8 and 10 fathoms and smooth sandy bottom can be 
found. We found, \vhen anchored for several days off the eastern head, a strong under current 
running into Possession Sound, and an outer current setting to the westward, at all tides. 
Vancouver makes mention of the shoal, and states that in beating into the inlet he stood on 

the bank until he got 5 fathoms, but want of time precluded his examining it. 
On the western side of the last mid·channel course we pass Foulweatker Bluff, which is 

perpendicular on its N.NW. face, and about 225 feet high, with heavy firs upon its summit. 
It slopes towards the east to a bluff 40 feet high, but is steep on the side next to Hood's Canal. 
The low pofot 4 miles east of it is Point No Point,§ making well out, and destitute of trees or 
bushes. Between it and Foulweather is a deep bight, and the distance across to Hood's Canal 
is only a quarter of a mile in one part, marked by the track of a recent tornado that b~s 
twisted off and uprooted firs of 3 and 4 feet diameter. On the south side of Point No Point is 

good anchorage in 10 fathoms, and thence onward the western shore rons nearly straight SE. 
by S. for 10 miles. 

At the end of the last course, which carried us 3 miles beyond Point No Point, the inle; 
expands to a width of 7 miles. A course E.NE. for 3i miles carries us to the entrance off 

Possession Sound, the first 6 miles of which run N. i W., with a width of 2 miles a.n~ bl~ 
shores. It then turns to the northwestward to Port Gardner. The water is deep lD t e 

0 Named by the United States Exploring Expedition, 1841. 
t Named by the Coast Survey parties, 1856. di ruune of the 
t Named by United States Exploring Expedition, 1841. The proper spelling ii Skadg'·lt, and the In a.n 

point, Skoolhka. 

§Named by 1Jnlted St.ates Exploring Expedition, 1841. The Indian name for the point is Hahd·11kus. 
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entrance, and affords no anchorage. The low point on the eastern shore, 4 miles after entering, 
is Point Elliott,* and the bay opening to the northeast receives the Sinahomis or Scaget river. 

The next, or fourth, mid-channel course up the inlet is S.SE. for 21 miles to Allen's Bank, 
''"hich lies a mile off the north end of Vashon' s island. Five miles on this course, or 7 from 
Point No Point, brings us to an excellent little harbor on the western side of the inlet, called 
Apple Tree Cove,* having a low point on the north side, with a soft mud flat extending several 
hundred yards up the inlet. From 5 to 12 fathoms water and sticky bottom are found off jt 
and in the cove. There is no fresh water in the vicinity, b11t very good timber may be pro· 
cured suitable for boat spars and booms. On the eastern shore of the inlet, abreast of this 
cove, are two low points, a mile apart, making out from the bluff. The indentation between 
them forms a good though small anchorage, and the chances are good for fresh watei· at high 
tide. The southern point is named Point Well~*, the northern Point Edmund.* The inlet is 
here only 3 miles wide, and continues so to Point JPjferson, 2 miles southward of Apple Tree 
cove. This is a moderately low straight bluff, with the ground rising behind it. Stretching 
broad off its eastern face for three-quarters of a mile we discovered, in 1856, a 9-fathom shmtl, 

which affords capital anchorage for vessels when drifting with light airs and adverse currents. 

PORT :MADISON. 

Point Jefferson is the northern side of the entrance to this port, which runs 3 miles W.SW., 
with an average width of 2 miles and a large depth of water, except under Point Jefferson, 
where anchorage may be had in 10 and 15 fathoms, bard sandy bottom, with patches of kelp 
inshore. 

The southeast point of the entrance is low and sandy, making out from high wooded ground. 
One mile west of it is the narrow entrance to a natural canal, upon which, in full view, are 
situated the Port Madison saw-mills. At the SW. part of the bay is the very narrow entrance 
to Port Orchard. The channel is somewhat crooked, but it has 3 and 4 fathoms water in it. 
On the western side of this entrance are some white patches of beach, formed by clam shells. 
In 1857 an Indian village was situated here, and an Indian sub-agency. Both sides of the 
entrance are bluffs. Vessels not well acquainted with the channel must enter under easy sail, 
and keep a lead going on each side of the vessel to ascertain where the deepest water lies. 

After getting through give the point, one mile off on the western side, a berth of nearly nalf a 
rnile, to avoid a shoal which makes out east from it, Thence it is plain sailing in 15 to 25 
fathoms of water. After passing the first point an arm opens to the NW., and many vessels 
load there with spars. Ten miles up the southern channel is, or was, a saw-mill. In coming 
out of this port vessels should not trust the southern entrance, but leave as they entered. 

Port Orchard was examined and named by Vancouver in 1792. 
Bainbridge uiland lies between Port Orchard, Port Madison, and Admiralty Inlet. It is 8 or 

9 miles long by 2~ in. breadth, and its general direction is SE. by S. A few Joggers huts stand 
on the western side and the Madison saw-mill at the north end. On the SE. part it is indented 

by two small harbors. It was named by the United States Exploring Expedition in 1841. 

DUW AMISH BAY. 

Abreast of Port Madison the eastern shore of the inlet retreats and there receives several 
small st . . 

reams of water, but 1t gradually makes out mto a very long, low sand point, called 

o So called by the United States Exploring Expedition, 1841. 
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West Point,* which forms the extreme northwest part of the entrance to Duwamish bay. The 
bay runs E. by S. 6~ miles and has a width of 2 miles. To the south point, called Battery 
Point, t which is low and bare, with a curiously shaped mound rising sharply behind it, the 

course is about SE. by S. and distance 4~ miles. Under West Point there is anchorage in 10 
to 15 fathoms after getting towards the bluff; but on the north side of the point the water i~ 

very deep. Through the centre of the bay the depth ranges from 88 to 40 fathoms. On the 

north side of Battery Point a vessel anchoring in :!O fathoms cannot have a• greater scope of 
chain than 35 fathoms without being too close to the shore. When we anchored there in B 
fathoms and veered to 25 fathoms of chain the vessel's stern was in 2k fathoms. The beach is 

smooth and very regular, being composed of sand and gravel. On this side of Battery Point 
is the deserted town of .A.lki, (the Indian phrase for "by and by.") The town ha8 had 
several names, but there is nothing about it to command trade. 

The bluff head within tho bay, 2 miles NN.E. off Battery Point, is Duwamish Head. It is 

steep, about 150 feet high, covered with timber, and the beach at low water stretches out 

over a quarter of a mile N.NW. from it. The head of the bay receives the Duwamish river, 

and for one or two miles is an extensive flat, bare at low water. 
The town of Seattle is on a small point at the NE. part of the bay, a little over 5 miles 

inside of West Point. It consists of a few houses and stores, a church, and a small saw·mill. 

It has but little trade. 
The usual anchorage is directly off the wharf in 10 to 15 fathoms water, with the large 

white house on the extreme point bearing about E. or E. by S., and at a distance from the 
beach of about 500 yards. This position will enable a vessel to work out well by making the 
first tack to the southward towards the flat. If it is high water this flat cannot be distin· 
guished, and the lead must be kept going. When a depth of 15 fathoms is struck go about, 
for it shoals to 3 fathoms very suddenly, and keeping on would soon bring up on the flat. 

If the current is ebb vessels bound out should stand well into the inlet; and if bound up work 
close under and around Duwamish Head to Battery Point. If the current is flood vsssels 

bound out should work under the north shore, and close to West Point; if bound up work 

under the north shore about 3~ miles to Magnolia Bluff, beyond a low marshy indentation in 

the shore, or until they can fetch well clear of Battery Point. 
There is said to be some good agricultural prairie land on the Duwamish river. Some 

distance up it is connected with Lake Washington, which is reported to be 25 miles long and 

several miles broad, with islands in it. It is but a few miles in a direct line east of Seattl~. 
Another small lake exists about a mile back from the beach, a mile west of Seattle. This 

15 

reached by a trail. 
The town of Seattle was attacked by a small body of Indians in 1855, but the assault was 

repelled by the United States steamer Massachusetts. 
. . E d't. . 1841 but The bay was called Elliott's Bay by the United States Exploring xpe 1 ion Ill ' f 

the present name is that by which it is invariably known and was adopted from the name.of 
the tribe of Indians inhabiting its shores. The name is derived from that of the Chie 

Se-at-tl. · h 
Th . . k t h f Duwunns e Coast Survey report for 1854 was accompamed by a reconnaissance s e c 0 

bay and Seattle harbor. 

o Named by the United States Exploring Expedition, 18.U. 

t Named by the Clout Survey partie&, 1856. 
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RESTORATION POINT. 

From the SE. point of Port Madison to this point the shore is bluff and somewhat irregular, 
and is indented first by Eagle harbor,* having a long pebbly spit making out 300 or 400 yards 
SE. from its north point; and next, at Point Restoration, by Blakely harbor,* having off its 
entrance a large rock, 15 feet high, with deep water all round it. The rock bears nearly 
NSW. three-quarters of a mile from the point, and the bottom between is irregular, the 
depth ranging from 20 to 40 fathoms. Blakely harbor is only a quarter of a mile wide and 
three-quarters long, with 18 fathoms sticky bottom at its mouth, and shoaling gradually inside, 
but most on the south side. A hydrographic sketch of the harbor will be found in the Coast 

Survey Report for 1856. 
Eagle harbor is larger and more commodious than Blakely. The shoal off its north point is 

not, so far as we know, laid dmvn on any cha.rt. 
Restoration Point is in some respects very peculiar, no other in these waters, except Battery 

Point, presenting the same formation. For 300 yards it is fiat, about 10 feet about high water, 
and has a foot depth of soil covered with grass over a limestone rock, upheaved nearly on 
edge, the direction of the strata pointing toward Battery or a little eouth of it. Inshore it 
rise:: up sharply about 100 feet, its sides covered with grass and the summit with fir trees. 
lround the whole SE. face of the point these peculiarities exist. On the upper level;;; of the 
high land adjacent our party found small lakes of water. 

From the extremity of the point a ledge, bare at low tide;;. makes out 300 yards, hut the 
depth is 6 fathoms 100 yards off its extremity, and 16 fathoms at a quarter of a mile. On the 
tail of this ledge the United States sloop-of-war Decatur struck in 1855. S.SE. of the point 
anchorage may be had in 15 fathoms, sticky bottom, a quarter of a mile distant; or, as a rule 
for finding anchorage, bring the rock north of it. to range jm;t over and inside of the point. 
Kelp exists along the southern face. 

The geographical position of the triangulation station of the Coast Survey upon this point is: 
0 II 

Latitude. · ...... - .... - · · · - · · ....... - 4 7 35 05. 8 north. 
Longitude ..........•........ - ...... 122 28 15.2 west. 

It. m. 3. 

Or, in time • · · · · - · - . - · · · · · · · · · · · · - · 8 09 53. O. 
From this point Battery Point bears E. by N. ~ N., distant 2~ miles. 
Tides.-The approximate corrected establishment is IVh. IVm., and the approximate mean 

rise and fall of tides 7.4 feet. 

Vancouver anchored under this point in 1792; found large numbers of Indians located near, 
and first called it Village Point, but changed it to its present name in commemoration of the 
<l.ay on which he anchored. From this place his boats explored all the waters adjacent. 
~outh of Restoration the inlet opens to the westward for a couple of miles into a bay, in 

which is situated an island about three-quarters of a mile in extent, called Blake island.* From 

~he northwest part of the bay leads a narrow crooked pass 3 miles long to the southern part of 
d'ort Orchard, which spreads out into several arms. The pass is obstructed by rocks and is 
. ifticult of navigation. The winds are variable, light and uncertain at its narrowest part, where 
nmk -
· a es a sharp turn, and is only a couple of hundred yards wide with a rushing swirling 

• o N&llled by the United States Exploring Exp"'dition, 1841. 
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current. The channel generally used, although narrower than the one just mentioned, is that 

leading into Port Madison. 
Our last course brought us to Allen's Bank* off the north end of Vashon' s island, with Blake 

island to the westward, and three-quarters of a mile distant. This bank is nearly a mile in extent, 

and has as little as 10 fathoms upon it, with a variable bottom, in some places mud, and in other~ 
hard sand. At our anchorage upon it in 11 fathoms the south end of Blake island bore N. 8F 
W., and the NW. point of Vashon's island S. 5° E. Between the anchorage and J;Jlake island 
the water regularly deepens to about 18 fathoms in soft mud. This anchorage has already 

proved of service to vessels losing the wind and having adverse currents. The eastern point of 
Blake island is low and pebbly, and called by the natives Tatugh. Under it is anchorage in 17 
and 18 fathoms, soft mud. The NW. point of Vashon' s island is Dolphin Point, the northeast 
point Point Vashon, the point abreast of it is Point Southworth, and the mile wide channel. 
commencing between the last two points, is Oolvos Passage, t running west of Vashon' s island. 

The extent of shore-line from the entrance to the north end of Vashon' s island is 241 mil~s. 
The main body of the inlet runs about SE. for 8 miles, then S.SW. 8 miles further, with an 

average width of two miles. In this stretch tho currents arc moderately strong; the chances 
for anchoring few; and it is sometimes calm while a nice breeze is blowing through Calvo~ 

Passage. 
Brace Point i lies on the east side of the inlet, NE. from Dolphin Point. The round-topped 

point having two or three lone fir trees upon it, and situated on the same side of the inlet, 4 

miles above Brace Point, is called Point PUily. t Tho water is very deep close to it on eitlier 
side. 

The geographical position of the triangulation station of the Coast Survey on the summit of 
the mound is: 

0 II 

Latitude.·. . . . . . . . . . . . . . . . . . . . . . . . . . 47 27 07.3 north. 
Longitude.. . . . . . . . . . . . . . . . . . . . . . . . . 122 22 21.5 west. 

'" m. I. 

Or, in time. · · • · ... • ....•.. · .. · .. · · · · 8 09 29.4. 
There is a small cove north of Brace Point, and between it and another low point called 

Fauntleroy Cove,§ having good anchorage in 10 and 12 fathoms, and fresh water is easily 

obtained in the vicinity. Between Brace Point and Point Pully two or three small strea~s 
of water empty, and another from the valley a mile east of the high bluff at Pully, Off this 

valley a fl.at makes out with deep water at its edge. . 
Under Dolphin Point there is very deep water; but off the north end of the island, near this 

point, we found anchorage in 14 fathoms, hard bottom. 
p et's 

Colvos Passage is the usual, we may say the invariably used ship channel towards ug 
1 

Sound. It is about a mile wide, with high bluff shores, varied by numerous small low san_c 
T h passage 18 

points making out from the face of the bluff, and having deep water off them. e . , 
P . t t nd it run" 

11 miles long to the south end of Vashon' a island, which is called Daleo om• a . 
. . . . . f p . t V hon there is a with a nearly straight course S. by E. A mile and a half rns1de o om as 

. 5 d 10 fathoms. 
small curve in the shore-line calJed Fern Cove,§ with excellent anchorage lD an 

ked on the site Of 
"Discovered ll.lld named by the Coaet Sarvey in 1867. In some recent maps %6 to 30 fathoms are lll&r 

this shoal. 

t Named by the United Sta.tea Exploring Expedition, 1841. 
:j:Na.med by the Coa.st Survey in 1866. 
§Na.med by the United States CO&llt Survey, 1867. 
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Abreast of Daleo Point there is a small boat harbor, with a narrow and shoal entrance, called 
Gig Harbor.* Looking out of the passage to the north, Mount Baker shows distinctly in clear 

weathe1·. 

COMMENCEMENT BAY. 

When abreast of Daleo Point this bay, at the termination of Admiralty Inlet, opens to the 
E.SE., and over its low background shows the high snow-covered peak of Mount Rainier. 
The general direction of the bay is E. by S. ft S., with a length of 3 or 4 miles, a width of 2 miles, 
and a great depth of water up to the line of the extensive flat at its head, which is backed by 
marsh. There are no settlements upon it, but in 1857 we found some dcscrt~d fishing stations. 

It was named, in 1792, by Vancouver, who thought this the entrance to some large arm of 
the inlet, on account of the low country beyond. 

e believe the Indian name for this bay is Puyallup. 
Vaslwn's Island, lying between the southern extremity of the inlet and Colvos Passage, is 

11~ miles long, with an average width of 2~ miles. Half way down on its eastern side lies a 
curiously shaped peninsula, formed by a narrow, low, sandy neck of land which makes out into 
the inlet, and then runs towards the south point of the iRland. The space between this 
peninsula and the island is an excellent harbor 4 or 5 miles long, and three-quarters of a mile 
wiae, with 5 to 10 fathoms water in it. The southeast face of the peninsula is high and steep, 
ana bordered by water from 40 to 50 fathoms deep. ' 

The island is high, with steep Hhores covered with wood and undergrowth. Its surface is 
marshy in many parts that are quite elevated. The present name was given by 'Vancouver in 
1792. The harbor formed by it and the peninsula was called Quarf£rmasf,er' s harbor by the 
United States Exploring Expedition. 

POINT DEFIANCE AND THE NARROWS. 

The high, sharp yellow bluff facing the south entrance to Colvos passage is called Point 
Defiance, and between it and the western shore pass all the waters of Puget's Sound. This 
passage is called the Narrows. Its average width is three-quarters of a mile, and very uniform; 
the shores high, bold, anfl in some places rocky. For 2 miles to the SE. its course is a regular 

curve. The next turn is to the southward, and at a distance of 2 miles in that direction the 
waters of the sound open ahead, with a narrow pass between the main and Fox island to the 
wes> and a small indentation, backed by low ground, and formed on the south by a small 
peninsula, on the east. In this curve is anchora.ge in 15 fathoms, with swirling eddies. On the 
liOuth face of this peninsula, and outside of the kelp, anchorage may also be had. 

PUGET'S SOUND . 

. This collection of inlets commences after passing "The Narrows," and covers an area of 14 

:les by 22, with a general direction SW. l S. The aggregate shore-line of this sound and 
: e adjacent pa.rt of Admiralty Inlet, with Oolvos Passage, to the north end of Vashon' s island, 
18 

n1>t less than 870 miles. Upon its shores are situated the settlements of Steilacoom, Nis· 
qually 01 . 

' Ymp1a, and Newmarket. :t received it.a present name in 1792 from Vancouver, in compliment to Lieutenant Puget, 
w o explored it. 

o Named by the United States Exploring Expedition, 1841. 
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STEILACOOM:. 

On the eastern shore of Puget's Sound, 9 miles south of Point Defiance, is situated the 
town or village of Steilacoom, upon a rising bluff. It consists of only a few houses. Fort 
Steilacoom stands about a mile inland, upon a piece of gravelly prairie, and roads lead from it 
to the town and the creek. 

The neighboring country is only moderately well adapted to agriculture, exce.pt along the 
bottoms of the small streams. 

The usual anchorage is off the small wharf, in 15 fathoms, hard bottom, and about 400 or 500 

yards from the shore. An island, lying 2! miles distant to the west of that position, is called 
McNeil, and between it and Fox island, to the northward, there is a passage a mile and a half 
wide. The passage on the south side of McNeil island, between it and Anderson island, is 

generally known as Balch's Passage. It bears about SW. by W. from the anchorage, and is 

marked by a small wooded islet in it called Eagle island, off which lies rocky bottom, and 
vessels keep closer to the north shore. This passage is the direct channel to Olympia, instead 
of following the broad one to the southward of Steilacoom. 

The north end of the island showing to the southward, and 1~ mile from the anchorage, is 
Kitson island. 

One mile north of the anchorage is the mouth of a small stream called the Steilacoom river. 
In coming to Steilacoom, or bound direct for Olympia, a patch of kelp, with foul bottom anrl 

less than 3 fathoms of water upon it, must be avoided. It bears S. SE. one mile from the south 
end of Fox island, and NW. by W. 1! mile from Steilacoom wharf. The tide-rip upon it and 
abreast of the town is very great, quite sufficient with a little wind to swamp a small boat. 

The shores of the main and islands are bold, nearly uniform in height, and covered with 

trees. 
Tides.-The corrected establishment or mean interval between the time of the moon'" 

transit and the time of high water is IVh. XLVIm. The mean rise and fall of tides is 9. 2 

feet; of spring tides 11.1 feet, of neap tides 7. 2 feet. The mean duration of the flood is 6h. 
3m., of the ebb 6h. 25m., and of the stand 28m. The difference between the rise of the 

highest tide and fall of the lowest tide observed was 18.3 feet. The greatest difference 

observed between the height of the two low waters of one day was 12.2 feet; and the greatest 

difference between the higher high and lower low waters of a day was 17.7 feet. 
When the moon's declination is greatest north, the two high waters of the day follow her 

transit, respectively, by about 6 and 16 hours, and when greatest and south by 3~ and lSA 
hours, the height of the two being about equal. When the moon's declination is zero, they 

. . h. h than the follow the moon's transit by about 4h. 46m. and 17h. 12m., but the first is ig er d 
second by about 2. 7 feet when the moon's declination is changing from north to south, an 

when changing from south to north the second is higher than the first by that quantity. Whe~t. 
II th on's trans1 

the moon' e declination is greatest, north or south, the two low waters fo ow e mo 
l th the first br 

by about l lh. llm. and 33h. 37m., lmt when north the second falls ower · an Wb · 
· en 

about 9. 7 feet, and when south the first falls lower than the second by that quantity. . 

the moon's declination is zero, the two low waters are nearly equal in height; when cbangm~ 
from north to south they follow tho moon's southing by about llh. 41m .. and 23h. 7m., an 

when changing from 1rnnth to north hy lOh. 41m. and 24h. 7m. 
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The pronunciation of the name Steilacoom, as given t-0 us by Indians, is Tchil'-ffi·CUID. On 

the Admiralty maps we find it Chelakoom. 
NU!qu<illy, 5 miles south of Steilacoon, and on the same side of the Sound, is, at present, 

a place of no trade nor importance. It was one of the early posts of the Hudson Bay Company, 

and is still occupied by them. An extensive mud flat exists off the mouth of the wide, marshy 

valley, but the depth of water is very great close to it, and the anchorage room very much 
contracted. The river Nisqually empties here, and we believe there are two small saw~mills 

upon it. 
OLYMPIA, 

It would be almost useless to attempt to describe the route to Olympia from Steilacoom, as 
a pilot or a map is absolutely necessary in making the passage. The mid-channel course is 21 
miles in length, and its width from half a mile to a mile and a half. 

Olympia is situated at the head of Budd's inlet, which is 6 miles long, three-quarters of a 
mile wide, and runs Ilearly south. The shores are steep and wooded, and the head of the bay 
\Ill immense mud :fiat, behind which is the town. It acquires prospective importance by being 

the capital of the Territory, but especially on account of its proximity to the Columbia river 
valley, and to the headwaters of the Chehalis. There is a saw-mill at New 1'farket, 2 miles 
south on the Tumwater, and three others in the vicinity, besides one or two grist-mills. 

A depth of 3 fathoms can be carried on the west side of Budd's inlet, within 1~ mile of the 

wharf, and 1 fathom within a mile on the eastern side. Vessels are said to be brought up to 

the wharf at the highest tides, and then rest in the mud until ready to leave. 
The greatest difference between the highest and lowest tides is reported about 24 feet, and 

is doubtless more than this when we compare its position with that of Steilacoom. The 

approximate corrected establishment is Vh. VIIIm., and the mean rise and fall of tides 9. 2 feet. 
The approximate geographical position of the wharf is-

() " 
Latitude·· .. ···· · · ·. · · · · · · · · · · 
Longitude ... ········· · · · · · · · · 

4 7 03 00 north. 
122 55 00 west. 

h. m. •· 

Or, in time············ · · · · · · · · 8 11 42. 

Magnetic variation 200 47' east, in July, 1856. 

A smaU saw-mill has been built on Hammersley's inlet, and another on Henderson's inlet. 

HOOD'S CANAL. 

The entrance to this arm of Admiralty inlet, lies between Basalt Point and Foulweatber 

Bluff, which bear from each other E. 1- S .. distant St miles. 
The first mid-channel course is SE. for 4 miles, pointing directly into Port Gamble, at the 

ent~ance to which the houses and mill are plainly visible; and passing a high round wooded' 

penmsula on the west side of the channel, and connected to the main by a narrow neck of low 

sand beach, It is frequently mistaken for an island, and is called Hood's Head. Between this 
head and Port Gamble the canal changes its course, and runs in nearly a straight line S. by 

W. 40 miles, with an average width of 1-&. In latitude 47° 21' N. it makes an abrupt turn,, 
3.nd runs for 12 or 13 miles about NE. 
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PORT LUDLOW. 

Close to Basalt Point lie some rocks, with others about half a mile SE., called the Colvns 

Rocks,* among which is one 25 feet high but of small extent. Close in shore and abreast of 
this is a rock just awash at high tide, but between the two runs a channel with 15 fathonio 
water, having soft muddy bottom. The bright bluff head 1;} mile SE. of the Colvos Rocks, and 
about 2 miles SW. by W. from Foul weather Bluff, is Tcda Point. Half way between the Colvos 
and this point is the usual entrance, over a bar having 44 fathoms. The 3-fathom curve 

stretches half a mile SE. of Colvos. If thil wind and currents do not suit for this chauncl, 
run iuside of the Colvos, carrying deep water and 8 fathoms, soft, muddy bottom, anywhere 
inside of Tala point, even past the saw-mill, if necessary. The general direction of the shore 
from Basalt. Point to the saw-mill on the low sand point inside is S.SE. 2t miles. A.breast of 
Tala the width of the bay is three-quarters of a mile, but it gradually contracts to le~~ thau 
half a mile at the saw-mill, at which vessels load. Inside of the saw-mill point is an excellent 

anchorage in 7 and 8 fathoms. About a mile from the mill is an ample water power, with a fall 
of 80 feet. A hydrographic sketch of Port Ludlow was issued by the Coast Survey in 185G. 

We believe the Pacific Mail Steamship Company have established a coal depot here, for their 

Puget's Sound steamships. 
Of all the small harbors in these waters we do not hesitate to give this the preference, as it 

is completely land-locked, and protected from gales from every quarter by the high land an,.J 

high trees around it. 
It received its present name from the United States Exploring Expedition in 1841. 
The first rocks off Basalt lie. at the narrow mouth of a small boat harbor, caUed Afats-mat9. 

The entrance to it is over half a mile long, about 100 yards wide, and at the sharp turn 
obstructed by rocks, which allow a channel of only 3 feet water. Inside the depth rangeR to ~ 
fathoms, and the extent of the harbor is about three-quarters of a mile by a third in breadth. 

PORT GAMBLE • 

.After passing Foulweather Bluff keep closer to the eaRtern shm·e than the western, to avoid 

the strong current passing round the low point which makes out from Hood's Head. Run for 
the saw-mill plainly in sight on the western side of the entrance to the bay, and when within 

a mile of it approach the eastern bluff within the third of a mile, in about 10 or 15 fathoms, 
gradually drawing closer in shore, and passing between the outer white and inner black can 
buoys. At the lowest tides the white one is in 15 feet, the black in 12!, and the email spar 
buoy between them in mid-channel in 17 feet; but it rarely shows above water at any tide. 

After passing these buoys the mill bears almost S.SE. half a mile diiiltant. Steer SE. or ~alf 
way between the mill wharf and the east point; pass to the east of the white spar buoy, which 

is in 12! feet, and run through the entrance, passing the wharf at about one-third of the 
distance between the points. Do not round up to the eastward, as a shoal makes out almost 

parallel with the point. It may be here noticed that these buoys were made and placed by the 

Puget Mill Company, for the benefit of vessels trading to the port. . 
If the wind is ahead while beating up, it will be impossible for a large sized vessel to get rn, 

as the channel is half a mile long, and not over 100 yards ·wide at the narrowest part. Anchor 

off the bnoys an<.1 drop in with the early flood, or warp in with the last of the ebb. On tlie 

shoal forming the western side of it 10 feet may be found until up with the white spar buoy. 

" Na.med by the United States Exploring; Expedition. 
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Inside of the points the bay appears to open well under the eastern one, but the 3.fathom 
curve makes out on a line with the end of the point. On the western side is a crib-anchor 
just beyond it in 5 fathoms, soft muddy bottom. The depth of water throughout the bay is from 
i to 9 fathoms, in mud bottom. The length of the bay is 2.i miles, its width three-quarters of 

11 mile, aud its direction southeast. The shores are steep but not high, and are bordered by 
sand and pebble beach, offering capital chances for laying a vessel out. .A better place, however, 
for that purpose, is at the end of the store wharf, especially for vessels with large dead rise. 

In summer the wind generally blows into the harbor lightly; in ·winter the SE. gales draw 
directly out. Loaded vessels must warp out in summer, or trust to a light. southerly air in the 
morning with an ebb tide. None but small, smart working ves;;els can beat out, and few of 
those have done so within the channel limits. 

The Coast Survey Report for 1856 contained a hydrographic: sketch of Port Gamble. 
The approximate geographical position of the eastern point of the entrance is: 

0 " 

Latitude· .. ··. · • ·. · .... · - · · · · . 47 51 32 north. 
Longitude .... · ...... · - · · · . . . . 122 33 56 west. 

h. m. s. 

Or, in tim0 . · · · · · · · · · ·. ~ · · · ~ · · 8 10 15. 7. 
The saw-mill here is the largest and most effective in this part of the territory, cutting at 

trw rate of six or seven milliomi of feet of lumber per year. .Attached to it are lath, shingle, 
r,ud planing machines. .A large quantity of the lumber and rough spars for masts are carried 

to Australia and the Sandwich Islands. Within two or three seasons, ending with that of 1857, 
tlw number of outward bound vessels trading to the Sand vvich Island;; was 15; the average 
passage 26~ days; the shortest passage 19 days, and the longe;;t 32. From the islands to the 
mill the number of ve;;sels arriving was 16; average passage 25! days; shortest passage 15 
dars, and the longest 35 days. Of these, one reported a passage of Hi days to the mouth of 

Fuca strait, and 9 days thence to the port, in the early part of September, having encountered 
prevailing calms in tho strait and inlet. 

From this place, call~d Teekalet, (the Indian name for the bay,) a road is being constructed 

11857) by the Mill Company to Port Madison. 
The steam and smoke from the saw-mill are distinctly visible from part of Port Townshend 

over the low ground between that bay and Oak Cove. 
Three miles from Hood's Head, on the western side of the canal, Suquamish lwrbor opens. 

A large sand bank occupies its centre, and extends a mile in length N.RW., by half a mile in 
width. The approaches t-0 the shoal, which is in part bare, are detected in thick weather by 

the lead, the soundings decreasing regularly from 20 fathoms. Keep, however, close under 
the northern shore which runs 2 miles W.SW. from the low point called Termination Point. 

Fourteen miles from Hood' 8 Head the canal curves more to the southward, and then to the 
~.SW. around Hazel Point,* on tho west side of which a large arm of the canal makes north 
!or lO miles, bifurcating near its head. On its western side the eastern spurs of the Olympus 

Range reach its waters and form the western shore-line of the canal to the great bend. 

Two miles south of Hazel Point, and on the eastern side of the canal, is a fine harbor, 
for_merly called Hakainish harbor, but the name has been changed by settlers, who have lately 
huilt a sm 11 · · d l d - b ·1 a saw·m1ll there. It is formed by Seabock 1slan on tie west, an is a out a m1 e 

"Named by Vancouver in 1792. 
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long by half a mile wide, with good bottom in from 10 to 15 fathoms, the depth decreasing 10 
the head. 

South of the harbor Hood's canal is slightly contracted in width, but continues in the same 

general direction to about latitude 47° 21' N., ("Vancouver's farthest,") where it takes an 
abrupt turn and stretches E. by N. ~ N. 4 miles. The width in that part contracts to half a 
mile, and the shores overlap. From this it takes another slight bend, runs NE. by N. 8 or 9 
miles, and reaches within 2 or 3 miles of the northern extremity of Case Inlet, an ar,m of Puget's 

Sound. A large lake hes between the inlet and the canal. When Vancouver reached the first 
sharp turn he thought he saw the termination of the canal, and has plotteQ. it in accordance 

with that view on his chart, four miles beyond the point marked "Vancouver's farthest" on 

the Admiralty charts. This was, in fact, the highest point to which he carried his boats. 

'l'he name, Hood's Canal, was given to it in 1792 by Vancouver. Its extent of shore-line j, 
not less than 192 miles. 

Before quitting our undertaking. we are induced to append the following meteorological table, 
as it will give a good idea of the summer climate. The observations were made upon a ve~sel 

in the waters of Fuca Strait, Admiralty Inlet, and Puget's Sound; the instruments being kept 
in the best shade practicable. The barometer was an aneroid: read at the hours 10 a. m. and 
4 p. m., except in heavy weather, when it was read every hour. The thermometer readings 
are on the Fahrenheit scale and reduced to the standard. 

Abstract of meteorological observations made on board the United States Ooast Surveying brig R. H. 
Fauntforoy, in the Strait ef Juan de Fuca, Archipelago d,e Haro, Admiralty ln1£t, and Puget's 
Sound, during the summers ef 1855, '56, and '57. 

1855.~July .• ___________________ _ 

August. --- -- ----- -- -----. ! 
September •••• ------ ----- -1 
Three weeks in October. ----1 

0 

71. 5 
I 0 

53.3 

70. 2 53. 4 

66. 8 52. [> 

63. 2 i 62. 2 
i 

0 

90.9 

83.3 
77.7 

76. 7 

0 

29. 9 

24.7 
18.3 

20. 2 

0 

48. 2 

49.8 

49.3 

45.3 

0 

9.4 
6.6 

I

' 8. 6 

' 11. 9 

Greatest re.nge of temperature during the above period, 41iO. 6. 

Greatest r.nge of barometer from June 24 to October 18, = O. 92 inch. 

A dry Be'.lSOn; heavy SE. gales in September. 

0 

33.7 
29.7 

20.0 

27.6 

fnc}w. 

0.44 
. 43 

• 91 

. 38 

Im""· 
Not mea-

/ sured. 

I 
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185ti.-May ____ ------ -----·----- 67. 1 48.7 85.7 31. 1 - 45.9 
! 

June ••••••••••••• --··-··· 69. 0 51. 2 84.4 27.4 45. 7 

I July •••••• ------------·-· 72. 5 
' 

51. 7 84.7 29. 7 43.4 
August __ • ____ • _____ • ____ • ! 

I 
72. 2 53.5 83.7 25.5 48.4 

September •• -------·-- --·-I 72. 8 51. l 85. 1 27. 5 42. 0 
I i 

-

Greatest range of temperature during the above period, 430. 7. 

Greatest range of barometer from April 25 to September 30, O. 85 inch. 

A wet season. 
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1857.-Three weeks in May •••••••. 71. 7 48.4 101. 5 46. 9 

June •••••••• ··-·--··--·-· 78.2 50.7 90. l 29.2 

July •••••• ·-·····-·--·--- 74.9 51. 6 89. 2 26.5 

August ••••••••••••••••••• 73. 8 !il. 1 88.0 28 0 
September ___ • ______ --- _ •• 65.5 49.8 76.( 23.3 

Two weeks in October •• - •••• 60. l 48.9 68. 7 16.3 

Greatesi range of temperature during the above period, 63°. 0. 

Greatest range of barometer from May 12 to October 13, 0. 79 inch. 
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' 0 0 Incha. lncha. 
7.4 38. 1 I 0.53 Not mea-I 

10. 3 34.0 I • 53 sured • 
I 

14. 0 41. 3 I .43 
\ 

10. 2 30.2 I .56 

14.4 36.5 I • 69 
\ 

..... c I .. : I 
c.~ I 2 oi I "' .§ "' I 
M'l> I a 

c § ~ 0 .... .; 
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I~§'~ ~ 
I 
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I 
0 0 

i Inckoa. ]!"Irks. 
18. l 46.0 0.52 0.79 

: 
13. 1 36.9 

! 
.62 I. 19 

9. 3 33. 1 I .44 0.01 

9. 7 37.8 I . 46 i 0.08 
! 

8. 5 

I 

30.8 
j 

• 73 0.70 

1. 8 25. 1 . 65 0.74 
i 

A dry sea.son ; and Jllllrked by a week of remarkably hot weather at the close of May and beginniug of June. 

The cerealia generally grow well, but the climate is too cold for maize. During the winter 
a great amount of rain falls-as much as 60 inches ; and heavy weather prevails principally 
from the southward. It is never cold enough to form thick, clear, solid ice. 



 

Table qf geographical po.~itions of important headland~, bays, rivers, lighl·h()u.~"H, &c., nn the wr.,/ern coad. Cl/mz1i/ed from lite "Directory for the Pacific ~ 
CoMt ef the r..:nited Htatc.~." o:i 

EXPl • .i.Nl.'tfON.-Prf.mafl• astronomical stationfl in small capitals; secondary asttonomictll station~ designated by the mnrk ~A; light hnuseg nud l1ght-hou~P, sites in italics, 'l\'ith the ordrr of Urn light in Roman 

riumerals; F. signifies tired: Fr., fl:Mhing; Var •. , Vflried; Rv., revolVingt w., white; Rd. 1 Red; Nu.t., nruurnl color; M, minutr.s; a11d the Arabic numerals denote the distanet~ nt which the light may 
be seen, under ordinary states of the ntmosphere, fr~111 a height of twenty feet aboYe tl1e sea. 

-..!i 
8 
= z 

Name of station. 

I 
I 
I 
I 

Loc•Hty. 
. Longitude, west. , llngnctic I Time of.de· 

L1tt.1tudc, [ variatmn, termination, 

! 

OALIJORNIA. 

1-~------
north. !narc. l _ _:tim~_·_l_:~I-- ---

1 ........... . 
I 

2 

3 

5 

7 

8 
9 

10 

ll 

12 

13 

14 

15 

16 

Los Coronados1 (belonling to Mexico), ................. , ...... . 
Thint Loma light·hvm•· 1-F. W.-29 ....... ,. .............. ,. 

8.&.N DtBGO •••••••••••••••••••••• ' •••••••••••••••••••••••••••• 

San Clemente. !I A ........................................ .. 
Oonez Shoal. ............................................. , ,. , 

San Nicolas. 2 A .......................................... .. 

Santa Catalina. !I A ........................................ .. 

Sanm Barllars l1land ......................... , ............... . 

San Pedro bay. !I A ........................................ . 

Anacapa .................................................... .. 
Prisoner's harb:>r. 2 A •• ,, •••••••••• ,,,, •••• , • ,, ••••.,, ••••••. 

Ouyler'• harbor. !lA ........................................ .. 

Sama Barbara llgAt-luttue, IV-F. Rd.-12 ..... , ............. . 
Snntll Barbara, !I A,. ...................................... . 

Point COtlCl!pfiot> lig4t-4o...e. 1-Rv. W. Fl. j.}f.-2:1 .. ., .. ,. .. 
PotNT Co~csPTlOK •• ,, ••••••••••••••••••••••••••••••• , ••••••• 

17 Point Arguello ............................................ . 

IB San LUI• Ob!•po bay. ~A .... "'"'" "• ""' ""' ""' .... " 

19 San !limeon llay. 2 A ........... · ..................... ·• •• .. 

20 Pi•drao Blan cu ........ , ... , .... · · • .. • • · · .... · · •" .... · · .. · · · · 
2l Point Sur,,,,,,,,,,,,,,,,,,,,,,,•••••••••••••••• •••••I•••• •••. 
22 Poinl Pino• lltllt-llo!U•· I 1-F. Nat.-13 .................... . 

:J3 Pet11:T Pu,.01 ................................................ . 
24 llllnto Cruz harbor. II A. .. .. , ..... , , ...... , ................. . 

25 Point Aflo NKovo, ....... , ........ , ......... , ................ , 

26 Point San Pedro .................... •••••• •••• •••••• •••••••••. 
fl.7 So1uhFaroUone tight. I-Rv. w. Pr.111.everyM.-!27 . ., ..... .. 

~S Point L-Ol>Or light-ho"'• •ite .......... , ....................... . 
29 Rincon Foint. 2 A ........................................... . 

30 Pl\.EllDlO • . • . • • • • • ••••• I •• ' ••••••••••••••••••••••••••••••••• 

31 TELl!:GR.lPll HIJ,L ........................................... . 

3-..! Tr:>lf.!grRph Hi\\ ••...••.•••••• • • • • ·• • • • ••• • • ••• ·• • • • • • • •••• • • • • 
33 .fbrl Point lighf-howie. V-F. Nllt. l2L ...•• , ••••••...• ,, ••• , , • , 

3.\ Point Boneta. light-h.<>u.11e. lt-f'. Nut,-~!},,,,,,••••••'•••••,, .. 

The larg•st l.<let... .. .. • • • • • . • • ............. .. 

West side of the entrance to Snn Diego bay, 450 foet high ..... .. 

ObserYatory Hill, near Le Pl•yn, San Diego bay, .............. .. 

At the nonhwe•t extremity of the islnnd .••• • • · • • · • • · • • • • 1 
Two ond a half fotbom •pot. ........................... . 

At the southeast cr.d of the island ........ , ............. · 1..: 
At the great tl'llnRVerse break or the l•land, (north •i<i«)... ~ 

23 mile• W. by 15. from th• N. end of the Santa Catalina.. ~ 
Edge of the bluff at the landing .......... ., .. .. .. .. •• .. .. ~ 
~astern point of the island •• ,, • u ...................... , • j 
North •ide of the Island ofSAnta Cruz .................... ~ 

At the NE. part of the Island of San Miguel............... d 

Two miles southwestward of tlie landing, 180 feet ......... , ~ 
At the landing ...................................... , .. • 1 
Point Oonception, 250 feet high .................. ., ..... . 

Valley of El Ooxo .......... , ............ , ............... ) 

3il 23 46 
32 40 13.0 

32 41 58.0 

33 02 
3'J 2:; 

33 14 12.7 

33 26 34.8 
I 33 30 

33 43 19.6 
34 Ol 

34 01 10,2 

34 03 

31 23 a>.4 
34 24 24.7 
34 26 46.6 

34 26 56.3 

12 mil•• NW. by W. l W. from Point Conception ............... I 34 34 

Al the ••me gully west of the creek ................. , , .... , .... I ;t; W 37. 5 

Near the landing ..... , ......... , ............................ · 135 38 24.4 

White rocks near San Simeon bay, outer one,,,, ...... ,,,, .... , 35 39 

51 miles SE. } s. from Point Ailo NUEVO...... .. .. .. .. .. .. .. .. .. 36 rn 

At the NW. point of tho tree•, 53 feet high .................. .. 
SW. point of Monterey bay, near light-house, ........... , ..... . 
At tht Embarcadero, north•m part or Monterey bay,,., , , , , , , , , 

40 miles SE. by 8. from San Francisco Bar bell-boat ......... .. 

13 mil•• B. by E. t E. from Boneta light ...................... . 

23lmilesSW. byW .t w. off entrance to San Francisco bay,360 ft .. 

The 8. heai of entrance to Bao Franciaco bn.y,,, •.•••......••.. 

NW. of South Park, ~n Prancltco city •.•.. ·-· .•••.. _ ... • ·•· · · 

Near the Presidio nr Sn.n Franeisco,·,,,,, •••• .••••••• ••••• •••. 

36 37 58. l 
36 37 59.4 

36 57 00.Y 
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37 46 f>0.9 

:11 47 07.0 

37 47 3B.1 
Nmn the" Snn Francisco Ob~ervatnry n,, .................... · 1 :n 47 5!J. 2 
Triaug:ulation station, summit ot 11w hill .•••. _................. 37 -18 06.4 
$. f;ldf; or the entrant·c tu e.rrn Prnneio:co hay, 53 fN•t........ .• . :n 18 :n .1 
N. heud Ofthn entrance to 8:\n Frfln«i~Nl bny~ 306 foort .••••.••. :n 4D 10,0 
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Nsme nf station. 

CALIFORNIA-Conlinued. 

..tlc«lraz lila"a light. U!-F. Nat.-14 ...................... . 

Punta de los Reyes. 2 A .......................... " .... • · • .. • 
Punta de lo• Reyefli&~ho1ue site ................... · ....•.. • • · 

BoJega. 2 A ..................... • .. · .... · "• · • · · • "" · · · .. · 

Haven's Anchorage. 2 A ...................... · · .. " • • •• .. "• · 

Mendocino bay. 2 A ........................ •··••······· .. ·••• 

Punta de Arena ............... •••• .......... "· • · "•" · • · "•' 
Shelter Cove, (Point Delgado.) 2 A ........................ •• 

Cape Mendocino ............................ • • • • • • .. · • • · · · · · · 
Hu111eo1,ur .................................................. . 
Tlumboldt lighl-howe. N. F. W .-I:Jt, ........................ . 
Buckoport. 2 A .............................................. . 

Trlnidatl. 2 A .............................................. , 

Oresc<nt l'ity light-houte. IV-F. W. Var. by Fl.-lst .......... . 
Crescent City. 2 A ........................................ . 

OREGON TERRITORY. 

Port Orford. 2 A ............................ • ............... . 

fORT 0RPORD•••••••••••••·••••••••••••••••••••••••••••• •••• 

Cape Orford or Blanco.... .. • .. • .. . ................ , ....... .. 

Cape Gregory. • . . • • . • . . . • . . • • . . • .. .. . . . .. ................... . 

UmpquahRiL•erlight. Il1-F. \V.-16i ....................... . 
Umpquah. 2 A ................. • ......................... , .. . 
Cape Pf'rpeturt ........................................... .. 

Cape Foulwrather •••• ••••,,, •. '',, •• , ••• •• ,, •••• •• ,, ••••,,,, 

(Jape Lnokout •• , , ••.• , , ..•.•• • · ...•.. · •. · ·., ..•...•. , , •• , , , , 

Cape Meare~., ..•. , ..•..... , ..••••• , • , •• , · • •. , , • , , .. , , , ••• , .. 

Cape. Falcon, or False Tillnm()ok ••• , · · · · •· ··. ,, . ,,,, ,, ,, ••• , , , 

Tillamook Head ............. · · · ·· · · · · · • · · · · · · ............ .. 

1\!'!tor Point ................ ,························ ......... . 

Point Ada1nB,, •••• , .••••.••• •. • · • • • • • • • · · · · • • • ·., , , • , •.••• , 

WASHINGTON TERRITORY. 

Cape Dioappo!ntment li~ht home. I-F. W.--:1'.!j .... . 

0APE DrsAPPOIHTMRNT .......................... .. 

Leadhetter Point.................. . .. , ........... .. 

Point Grenville ........................................... , .. 

J_,,ocallty. 

In the harbor of San Franri>co, 162 feet high .................. . 

At lnnding on Sir Francia Drake's bay., ....................... . 

On Urn western head of the point ............. , ......... ,,, .••• 

Bodega bay, W. end of Sandy Point •.•..•••..........•.•....••. 

On the bluff at th" landing .................................... . 

On the bluff near tho landi11g .................................. . 

NW. extremity of the point. ................................. . 

On the bluff near the la11ding ................................. . 

Extremity of cape. .. .. .. . . .. .. . . • . .. • .. . .. .. •...•.•.•.. , ... . 

Bell Bluff, Humboldt liay ..................................... . 

On the N. point, one mile from tmtrance, 53 feet ............... . 

Town of Buek•port, Humboldt hay ............................ . 

Town of Trinidad, Trinidad bay ............................. .. 

On the exlreme w. part of the point, 80 feet high .............. . 

W. of the town, near Poi11t St. George ......................... . 

In the town of Port Orford, near the landing .................. , . 

On the bluffW. of the town .................................. . 

Extremity of the cape................. . .................... . 
NW. part or the cape off Koo• bay ............................ . 

On the a. ~ide of the river, nt its moutJi, JOO feet .............. .. 

One mile from the entranC"~ to the rivrr, (W. sirfc) ......... , .. .. 

Middle part of the headln11d ................................... . 

Southern JJnrtofthe rape ................. •••••• •...•••..... 

Sharp point fnrthe•t W ...................................... .. 

NW. part. The Cape Lookout ofMrares and Vancomn ...... . 

Northf~rn part .............................................. . 

SF:. hy S. t ~., l9 mile• from Hi.appointment light ............. . 

Near A~toria, Columbia river ••.. , ••.•. , ...•••••...•••.•••.•••. 

South Point, entrance to Columhi11 river, bu.If a uule inside., •••• 

Nf'ar thr hii:;heflt p1ut of the en.pc,, .... , , ........ ,. • • · ..... ••· · 
North Point, entr:rn~e to C~lJUmhia river, higbe~t prtrt .•......... 

s. point ()f thi;: Pntranee ti) Shoalwatf':r hay ••• •••••••••·••"• .. · I 
Point of the bluff at the ~nchorage ...... , ..................... . 

l.1ntitude, 
north. 

37 49 :!3.0 

37 59 34.2 

37 59 37.4 

@8 18 211.4 

38 47 58.0 

39 18 06.1 

38 57 

40 01 14.1 
40 25 

40 44 40.2 

10 46 03.6 

40 •16 :n_ I 

41 03 20.0 

41 ·14 34.2 

41 44 44.0 

42 44 2R.2 

42 44 21.7 

42 50 

43 20 

4:l 40 18.5 

43 41 45.D 

44 I9 

44 45 

45 20 

45 :m 
4!\ 47 

15 58 

46 II 27.6 

46 12 30.4 

46 16 :J\!,7 

46 16 35 2 

46 :m (45) 

47 l!Q (00) 

Lm1gitndr, wei.::t. 
Mn.gw~tie 

variatinn, 
eaet. 

'I1ime of 1te
termination. 

In arc. I Jn tin10. 

122 24 18.8 

122 57 40 

12:1 00 16 

123 02 28.8 

123 34 01 

123 47 25.6 

123 45 

124 O:J 03 

124 !}] 

124 12 (00) 

124 13 21 

Fl4 10 44 

124 08 08 

124 11 22 

124 II 14 

124 28 52.2 

124 28 47 

121 311 

124 19 

124 II 03 

12·1 Oi) 57 

124 OB 

124 04 

121 00 
1~:l 58 

123 58 

12:1 59 

123 49 31,7 

123 5G 55.Bi 

124 02 13 

124 ()'] 01 

124 00 (45) 

124 14(00) 

h. m. s • 
8 09 37.Q 

8 11 50.7 

8 12 OJ.I 

12 09.9 ! .••• '"'"!"'"""' ... . 
14 16.0 ....................... . 

].j 09, 7 ! ••OO t 1•I •• ,,1, OtO •' t Ot l OO I 0 

8 lfi 12.~ 

16 (48) 

lll 49.4 

l6 42.9 

rn 32.5 

16 45.4 

l6 14.9 

17 55.5 

17 55.2 

17 04 

I7 06 

18 29 

April, I854 

July, 1853 

Nov., 1851 

''''••••••••••••!••••••••••••I•••••••••''''' 

16 41.2 

8 16 :19.8 

·:::.:::::::::::1.::::::::::::1:::::::::::::: 
............... <!•••• ·····•·d•·· ........ . 

8 15 18. l 

8 IS 47.7 

8 16 08,9 
16 08 I 

16 (03) 

16 (56) 

QO 45 July, !Ml 

~ 
l:'.l 

~ 
t:i 
00 
>'3 
I> 

i 
c 
~ 
<ll 
'-3 

l7l 

I 

fj:>. 

Ol 
..;i 



 

j 

86 
19 
70 
71 
~ 

73 ,4 ,5 
76 
17 
'78 
79 

al 

81 

I& 

83 

B4 
8.5 
86 

TABLE OF GEOGR • .\PHICAL POSITIONS--Continued. 

Latitude, 
north. 

Longitu<le, wc,t. 
Mngnelic I Time of de
variation, terminrition. Name of station. 

WASHINGTON TERIUTORY-Oontinued. 

Destruction island .. . • .. • . . . .. • • .. , ....................... , •. 

Flattery Rocks .................... ,, ., ,, , .................... . 
•Tatoom ll!aftll ligAt-Aow•, 1-1'. W,-20,,,. ........ ,, .. ., .. .. 

NE•'-..A.u B.lv ..•.. ..•........••••••. ······••••••••••••·••• ••· 
PonAngelos. 2A ......................................... .. 
NN Dungen ... ligllt-"""8e. IU-F. w.-1111: ................. .. 
SmilA'• l1lnrzl. liglt..t-Aoute sit(!,, •. • , • • .••••• , • , •. , ••.• , , • , " ••. 

Point WUaon ••... ..• , ............... , ..••... , , .•..........•... 
Point Budl!!lon. 2! .•••..•..•• ,., •....•.•... ,,,,,,,,,,,, ..••.. 
Admiralty Bead,,., ...... ,,,,,,,,, .•.••.•• ,,., ....•. ,,, •••• •· 

Port Gamble ................ , ............................... .. 
Rertoration Point. ~A ...................... • ... • ........... •· 
Point Polly. !l:Ap ,, .• , .. ,, •. , .. ,, .•••...... , ••.•...•.••••• , 

Lnmml. 2A ............................................... . 

Lumm! North ............................................... . 

VANCOUVER ISLANl). 

Locality. 

Nori Point ................................................. . 

Nnnhweotern rocky islet .................................... . 
Off Cape Flattery, Strait of Juan de Fucn .......... . 

Near the creek, In Ne6·ah bay,Btrait of Juan de Fuca ......... .. 
Head of the bay, Strait of Juan de Fuca ....................... . 
On the end of the Sand Point, Bnalt of Juan de Fu ca .......... . 

SW. P<Jintofthe i•l•nd ...................................... .. 
W. point of entrance to Admiralty inlet. ....................... , 
In Port Townshend, extremity of the point .... , ......... ,,.,,.,. 
.E. side of entrance to Admiralty inlet...... • .. • • • .. .. .. • • ..... 
Four miles inside the entrance to Hood'• canal, East l'oi11t,,., 

SE. point of Bainbridge island ................... ,,. .. """ .. , 

E. side of Admiralty inlet, opposite V••hon•s island ........... .. 

!land point on the NE. side of the island ...... "., , .. , ., .. , ... .. 
N. point of the island... .. .......................... , ...... , .. 

47 41 

i8 12 

48 23 15.5 

48 21 48.8 

48 07 51.5 

43 10 59.0 

48 rn 11.0 

48 08 42.7 

48 07 03,0 

48 o~ 21.6 
47 51 32.0 

47 35 05.8 

47 27 07.3 

Jn are. 

124 !l5 

124 43 

II 

1Q4 43 50 

124 37 12 

123 27 21 
123 06 U7 

122 50 Ol 

11!2 44 49.4 

12'.l 44 33 
122 10 08 

122 33 (16 

122 28 1.5.2 

122 22 21.5 

48 44 01. 7 122 40 37 

42 12 48 44 53.2 l~ 

From the Admiralty 

Obaervalory Rocka ............................................ ) SE. point or San Juan harbor, Strait of Juan de Fuoa ............ 1 48 31 30 194 28 15 
123 ~9 27 

123 w 
123 27 10 

E. of Sooke inlet, Strllit of Juan de Fuca .............. , ......... I 48 18 30 
Southernmost point of Vancouver, Strait ofJuan de Fuca.... .... 48 171 
W. •ide of entrance to Esquimault harbor,Strait of Juan delluca.

1 

48 25 38 

Beechy Head ..............•.•..•..••••.•.. , ........... ,,,,,,,, 
Race Islands ......................... , • • .. .. • .. • .. • ........ .. 

Flllbcnard Island .................................... • .. • .... .. 

In tinw. Ci{'H. 

h, m. •· 

••••••••••••••••••••••••••••• 1 •••••••••••••• 

18 55.3 

18 28.8 

13 49 .4 
12 24.5 

8 ll 20.I 

8 10 59.3 

10 58.0 
8 lU 40.5 

8 10 15.7 
09 ,'l3,0 

09 29.4 

10 42.5 

10 48.8 

cbarts. 

21 30 I Aug., 1852 
21 47 Aug., 1855 

21 40 Aug., 1856 

8 17 53.0 1 ............ , ............ . 

8 14 37.8 

8 13 46.7 1 ............ 1 ............. . 

~~~~~~~~~~~~~~~~~~~~~~ 

•Baek Duncan bears N. :w W. (m11£!1etic) from Tatoo•lt Mand light, distant l.02 mile. 

~ 
00 
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~ 
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APPENDIX No. 45. 
uifer to the Secretary ef the Treasury, communicating a recomrnendaiion from Commander James 

.Alden, U. S. N., Assistant Coast Survey;, ef Red Bluff, Washington Territory, as a site for a 
light-house. 

SAVANNAH, GA., April 17, 1858. 
Sm: I have the honor to present, in accordance with directions contained in a letter of the 

department dated November 29, 1856, the conclusion reached by Commander James Alden, 
U. S. N., Assistant Coast Survey, in the matter of choice between Red Bluff, on Whidbey's 
island, W. T., and Point Wilson, on the main, at the entrance of Admiralty Inlet, as locations 
for a light-house. 

The last named point was suggested as an eligible site in a letter addressed by Commander 
S, Swartwout, U. S. N., to the chairman of the Light-house Board, under date October 18, 
1856, a copy of which was communicated to the department December 20, 1856, * and from 
thence referred to me. 

In reference to the whole subject of a light for tho entrance to Admiralty Inlet, Commander 
Alden says : 

"After carefully considering the question of eligibility between the two points, Point Wilson 
and Point Partridge, or Red Bluff, for a site for a light-house at the entrance of Admiralty Inlet, 
I am clearly satisfied that Red Bluff has decided advantages over that of Point Wilson, although 
tho latter, at the south point of the entrance, is rather a low sand spit, with foul ground and 
dangerous eddies near it. 

"The former, Red, Bluff, is so situated that it can be seen either way, down the inlet or up 
the strait, at a great distance, and therefore is the more desirable of the two as a site for a 
light· house." 

I ~oncur in the conclusion drawn by Commander Alden, and respectfully request that a copy 
of this communication may be forwarded to the Light-house Board. 

Very respectfully, yours, 
A. D. BACHE, Sup't U. S. Coast Survey. 

Ron. HOWELL COBB, Sc1.:retanJ of the, Treasury. 

o Appendix No. 85, C. S. Report for 1857. 
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APPENDIX No. 46 . 
.Aids to navigation, rPcom11wnded in reports made to the Superintende:nt by Assistants in tlie Coa,;t 

Survey. 

Sec. Object. By whom recommended. Date of report, &c. 

!-----------------!---------- -------------------. 
J 8rnall light and fog-belI on Half Way Rock, 

Casco bay, life. 

Lieut. Oomg. W. G. Tern- I Referred to the Light-house Board Sep. 

ple, U.S. K. I tembcr l!O, 1858.-(Appcndix No. 4i.) 

I Buoy for a dangerous rock off the entrance 

of Portsmouth harbor, N. H. 

Lieut. Comg. Alexander ' Referred to the Light-house Board Sep-

Murrny, "C. S. N. tember 10, 1858.-(.A.ppendi:x No. 10._1 

I Buoy to mark the extremity of a sand spit 

south of Sunken ledge, Boston harbor. 

II Buoys to mark the Luddington Rocks and a 

shoal near New Haven Jight-hou•e. 

Lieut. Oorng. W. G. Tem

ple, U. S.N. 

Lieut. Uorng W. G. Tem

ple, U.S. N. 

Referred to the Light -houae Board Uct-0-

lier 18, 1858.-(Appendix No Jl.j 

Referred to the Light-house Board Sep

tember 13, 1858.-(Appendix No. 12.) 

VI Beacon for the '·Elbow" Florida reef. ______ Lieut. Comg. W. G. Tem- Referred to the Light-house IloardDe-

pie, "G. S. N. 

VII Lights on Sout.bwest cape and Dog island, Lieut. Comg. J. K. Duer, 

St. George's sound, !<'la. U.S. N, 

VII Buoys for a channel between St. George·s Lie11t. Comg .. L K. Duer, 

and St. Vincent's islands. U.S. N. 

VII Beacon on the eastern end of St. Vincent's Lieut. Comg. J. K. Duer, 

ffiland, St. George's sound, Fla. U. 8. N. 

X BuoyH to mark the clmnncl from San Mateo Liout. Comg. R. M. Cny-

Point southward, San Francisco bay, Cal. ler, L'.8.N. 

APPENDIX No. 47. 

cember 18, 1857.-(Appendix No. 4S.1 

Referred to the Light-house Board :l1ay 

18, 1858.--(Appendil< No. 16.\ 

Reported May 5, 1858.-(Appendix ~o. 

17.) 

Referred to the Light-hou>e IlO!lrd April 

12, 1858.-(Appendix No. 49.) 

Referred to the Light-house Board March 

20, 1858.-(Appendix No. 50.! 

Letter to tlte Secretary qf the Treasury, transmitting for the consideration qf the Liqht-hou.~e Board 
recommendations made by Lieut. Oomg. W. G. Templ.e, U. S. N., Assi8tant OoMt Surrey, Jo;· 

a small light and fog-bell on Ha?( Way Rock, Casco bay. 

BANGOR, MAINE, September 20, 1858. 

Sm: Lieut. Comg. W. G. Temple, U. S. N., Assistant in the Coast Survey, who Las been 

engaged in the survey of Casco bay during the past two seasons, recommends the establishment 

of a light of the sixth order, and of a fog-bell, on Half Way Rock, in the following statement: 

''By reference to a chart of Casco bay you will see that Half Way Rock is a small detached 

island lying about midway between Portland light and Cape Small Point, and directly in th~ 
track of vessels coming from the east.ward to this port. Indeed, the steamers from Bangor au<l 

elsewl1ere in that. direction pass indifferently on the outside or inside of it, and at pistol-shot 

distance from it. 
'' 1t will appear also, when my work for the present season shall have been plotted, that tl~e 

soundings give no indication of an approach to this rock, and that its sides are very abrupt. m 

every direction. I have found, too, that the set of the tide and the current caused by the wmd 

are of considerable strength in this vicinity, and quite irregular in their action. 
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"From these considerations it will be evident that in a fog or snow storm, or at night, this 

locality is of a very dangerous character. 
"But, with all the caution that the circumstances would naturally inspire in those who navi

gate these parts, there have been four vessels run upon this Rpot within -fifteen year« past, and 

in every case the vessels and almost the entire crews were lost. No longer ago than last sum

mer the Bangor steamer, Daniel Webster, ran upon the rock, and she presents the only instance 

of a vessel having struck there and still being in existence; but by means of her machinery 

alone she managed to get away some three miles distance to a shelving beach, where she ran 

ashore barely in time to save herself from sinking." 

I would respectfully request that this letter may be forwarded for consideration to the Light

house Board. 

Yours, respectfully, 

Hon. HOWELL COBB, Secretary qf' the Treasury. 

A. D. BACHE, 

Superintendent U. S. Coast Survey. 

APPENDIX No. 48. 
LetieT to the Sem·etary qf the Treasury, and correspondence relative to the necessity /01· a beacon on 

'' The Elbow,'' Florida reef. 

COAST SURVEY OFFICE, December 18, 1857. 
Sm: I would respectfully request that the attention of the Light-house Board may be called 

to ihe desirableness of a beacon formerly recommendell for Elbow key, Florida,* and transmit, 
on this subject, copies of a letter from Capt. Gray, of the steamship Star of the 1V est, and 

of Lieut. Comg. W. G. Temple, U. S. N., Assistant in the Coast Survey, to be transmitted 
with my recommendation. 

Very respectfully, yours, 
A. D. BACHE, Supe-rinte:ndent. 

Ron. HOWELL COBB, Sec'!retary ef the Treasury. 

STEAMSHIP "STAR OF THE WEST," 

New York, November 20, 1857. 
Sm: I have to acknowledged the receipt of two charts, (one of ''Key West Harbor,'' and the 

other the "Florida reefs from Key Biscayne to Pickle Teef,") forwarded me by :vou from the 
Coast Survey Office. 

A copy of that of '' Key West'' I have had for some time, and derived much benefit from it 
0~ a former voyage, when entering that harbor for the first time, at twelve o'clock at night, 

Without a pilot, in command of the United States rnail steamship Philadelphia. 

A. On the last voyage of this ship, bound to Aspinwall -via Havana, I struck on "Elbow key." 
B fter passing "Carysfort" light-tower, I shaped a course to pass the same distance outside of 

t:aeon R, being unaware that there existed any shoal but what was some distance inside of 

o C. S. Reports, 1855, p. 161; 1856, p. 66. 
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that line. On approaching Beacon H I discovered the green water under the bow, and had 
just time to stop the engine, and thereby save the ship. I was running by Blunt's general 
chart of the coast, upon which the Florida reefs are not very plainly laid down. If "Elbow 

key" is laid down it is very imperfectly so. 

Had I been in possession of the Ooast Survey chart of that portion of the Florida reef, the 
accident would not have happened, as the key, as well as the reefs, are distinctly marked. This 
is the second ship belonging to the United States Mail Steamship Company stri,king on th~ 

same spot within two months of each other, and I have since learned that the steam~hip 

" Crescent City" was on the same reef three years ago. All these ships were without the 
Coast Survey Chart. 

I should think it might be well to place a beacon on "Elbow key," as Beacon H ::itands so 
far inside of it, and I learn from conversations since had with old and experienced shipmastern 
that it is the general impression that you can run from one beacon to the other. 

I remain your obedient servant, 
ALFRED G. GRAY. 

Lieut. A. P. Hn,L, U. 8. A., 
A ctirig Assistant in charge ef Ooast Survey Office, Washington. 

u. s. COAST SURVEY OFFICE, 

Washington, D. 0., November 23, 1857. 

Sm: Agreeably to your letter of the 18th instant, I have examined the Coast Survey Chart 

of the Florida reefs, in connection with the suggestion of Capt. Alfred G. Gray, contained in 

his letter of the 15th instant, to Lieut. A. P. Hill, U. S. A. 
I am most decidedly of the opinion of Captain Gray, that ''it would be well to have a beacon 

placed on Elbow key.'' In its absence the beacon on Grecian shoal is likely to mislead and 
endanger a vessel while skirting along the edge of the reef. 

Respectfully, 

Prof. A. D. BACHE, 

Superintenclent U. S. Ooast Survey. 

W. G. TEMPLE, Lieut. U.S. N., 
0 . " Commanding Coast Survey steamer '' orwi1i. 

A:PPENDIX No. 49. 
Letter to the Secrewry if the Treasury, communicating the recommendation if Lieut. Oomg. J. Kf 

Duer, U. S. N., Assistant in the Ooast Survcy, for a permanent beacon at the western entrance 
0 

St. George's sound, Florioo. 

S.AV.ANN.AH, GA., .Apri"l 12, 1858. 
· h h Board, an Sm: I have the honor to communicate, for the consideration of the Lxg t- ouse h 

• ·tatinte extract from a report recently made by Lieut. Comg. J. K. Duer, U. S. N., assrs n 
Coast Survt:'ly, at present engaged in the hydrography of St. George's sound, Florida: th 

"The Coast Survey signal situated on the easternmost point of St. Vincent's island, at e 
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West Pass of St. George's sound, has been made a beacon, and may be used as a guide by 
vessels drawing less than eleven feet water. 

"I would respectfully suggest that this point be marked in a permanent manner, so that the 
beacon may be replaced if washed away in a gale, an occurrence by no means unlikely, as it is 
situated on a low sand beach. A durable beacon erected here would be very serviceable to 
coasters as well as to the pilots of the place. 

• 1 The directions hereto appended, if strictly observed, will carry vessels of the above limit 
of draught safely in, thus saving the time and distance unavoidable in following the regular 
channel. 

"To enter West Pass, St. GeorgrJ s sound, with vessds drawing less than eleven feet water.
With the light-house on Cape St. George bearing east, (by compass,) and when in four or four 
and a half fathoms, bring the beacon on St. Vincent's island to bear northeast, and run directly 
for it until the light-house bears southeast by east, with the beach of St. Vincent's island close 
aboard; then haul up east by north, keeping on this course until inside both points of the 
ci1trnnce. Here vessels may anchor in from three to three and a half fathoms, with good 
holding ground. 

"The beacon is white, and can readily be seen at tho distance necessary to get the bearing. 
lt is of the form of a pyramid, and neither of the pilots ranges (which are of entirely different 
1hape 1 and stand considP,rably to the westward) must be mistaken for it.'' 

Very respectfully, yours, 

Bon. ROWELL CoBn, Se,c,retary q( the Treasury. 

A. D. BACHE, 
Superintendmt U. S. Coast Survey. 

APPENDIX No. 50. 
Letter to the Secretary qf the Treasury, communicating the rf3COmmendation of IA".eut. C01ng. R. M. 

Cuyler, U. S. N., Assistant in the Coast Survey, for buoys to facilitate navigation in the southern 
part ef San Francisco "bay, California. 

COAST SURVEY OFFICE, March 20, 1858. 
Sm: I have the honor to communicate tho following extract from a report, made under date 

of February 19, by Lieut. Comg. R. M. Cuyler, U. S. N., Assistant in the Coast Survey, 
relative to facilities for navigation in the southern part of San Francisco bay, California: 

"I Would suggest that the channel from San Mateo Point to the head of the bay be buoyed 
out .. Without such aid the large number of vessels which navigate the headwaters of the hay 
find it difficult in thick weather to keep in deep water. The lead is no guide, the shores of the 
channel b . . omg very abrupt, as will be seen by reference to the chart. 

"In addition to the sailing vessels, there is a daily steamer between San Francisco and Al vise. "s . 
mall spar buoys might be used or piles driven." 

f 
Concurring in the recommendation of Lieut. Oonuz. Cuyler, I transmit herewith a tracing 

rom h' ~ 
th, . 15 hydrographic sheet, showing the channel referred to, and would respectfully request 

at it may be forwarded to the Light-house Board, with a copy of this communication. 

Very respectfully, yours, 
llon. lI A. D. BACHE, Superintendent. 

0 W"ELL COBB, Secretary qf tlie Treasury. 
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1.-.A.. Progress sketch, Section I, (primary triangulation.) 
2.-.A. bis. Progress sketch, Section I, (secondary triangulation, topography, and hydio0graphy.) 
3.- Kennebeck river from the entrance to Bath, Me.' 
4.- Seacoast of Maine, New Hampshire, anci Massachusetts, from Bald Head, Me., to Cape 

5.-
6.-
7.-B. 
8.-C. 
9.-

10.-D. 
11.-

Cod, (preliminary chart No. 3.) 
General coast chart No. II, from Cape .A.nn to Gay Head, .Mass. 
Rockport harbor, Mass. 
Progress sketch, Section II. 
Progress sketch, Section III. 
York river, Va., from King's creek to West Point. 
Progress sketch, Section IV. 
Seacoast of North Carolina from Cape Hatteras to Cape Lookout, (preliminary chart 

No. 10.) 
12.- New Inlet, N. C., (entrance to Cape Fear river,) comparative map. 
13.- Cape Fear River entrance, N. C., (comparative map.) 
14.-E. Progress sketch, Section V. 
15.- Charleston harbor, S. C., (new edition.) 
16.-F No. 1. Progress sketch, Section VI, (Florida peninsula.) 
17.-F No. 2. Progress sketch, Section VI, (Florida reefs and keys.) 
18.- Florida reefs and keys from Virginia Key to Carysfort reef. 
19.-G. Progress sketch, Section VII. 
20.- St. George's sound, Fla., (East Pass.) 
21.- Apalachicola bay, Fla. 
22.-H. Progress sketch, Section VIII. 
23.- .A.tchafalaya bay, La. 
24.-I. Progress sketch, Section IX. 
25.- Coast of Texas from Galveston bay to San Luis Pass. 
26.- Coast of Texas from San Luis Pass to the head of Matagorda bay. 
27.- Brazos river entrance and channel to Velasco, Tex., (reconnaissance.) 
28.- Espiritu Santo, San Antonio, and .Aransas bays, and adjacent coast of Texas, (general 

reconnaissance.) 
29.-J No. 1. Progress sketch, Section X, (San Diego to San Luis Obispo, Cal.) 
30.-J No. 2. Progress sketch, Section X, (San Luis Obispo northward to Bodega bay, Cal.) 
31.- San Francisco city, Cal. 
32.- Humboldt bay, Cal. 
33.-K. Progress sketch, Section XI. 
34.- Canal de Haro and Strait of Rosario, W. T. 
35.- Port Gamble, W. T. 
36.- Port Townshend, W. T. 
37.- Semiahmoo bay, W. T. . 
38.- Diagrams illustrating the descent of the weight and line in deep-sea soundings. 
39.- Current stations occupied near Sandy Hook, and diagrams showing velocit~es, ~c. t 
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40.- Project limits for finished charts of the .Atlantic and Gulf coasts of the Umted ta e' 
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