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LETTER 

FR0'1 TIIE 

SECRETARY OF THE TREASURY, 
COHMUXICATL'm 

Tl1f' Report ef the Superi'.niendcnt qi the l!nilf'd State,q Coa.~i Surrey. 

Ix TUE HousE OF REPRESID<TATIV&•, June 13, 1860. 

R<solved, That there be printed five thousan<l. extra copies of the Report of the Superintendent of the Coast Survey for the 

year 1859 ; three thousand of which shall be for distribution by the Superintendent, and two thousand shall be for the use 

of the members of the House. 

JOHN W. FORNEY, Ckrk. 

TREASURY DEPARTMEXT, Frhruary 6, lSGO. 

Srn: I have the honor to present, for the illformation of the Hmrne of Representatives, a 
report made to the Department by Professor A_. D. Bache, Superintendent of the United States 
Coast Survey, stating the progress in that work during the year ending November 1, 1859, 
accompanied by an engraved map showing the general progress made in the survey of the 

Atlantic, Gulf, and Pacific coasts, and also the manuscript map prepared at tho Coast Survey 
Office, in accordance with an act of Congress approved March 3, 1853. 

With great respect, your obedient servant, 

HOWELL COBB, 
Secretary ef the Trea.sury. 

Hon. WM. PENNI:NGTON, 

Speciker ef the House qf Re:pr138entatives. 
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Balu!r, C. .B. Services in Section VI, 76. 

Balbach, A. Asaignment of duty, 107. 

Bankhead, Lieut. Com9. J. I'., u: S. :A: Hydrogrnpliy of coast 
below Ca;>e Fear, N. C., 68, 69; of Bull's bay, ti. C., 6U. 

Barnstable harbor, Mass. Topography, 40. 
Basa. St Augustine harbor, Fla., 73; Indian River inlet, 

Fla., 74; Crescent City harbor, Cal., 11!.I. 
Baueit, R. T. Tides of New York ha.rbor, 51. 
Bath, ill~. Topography, 39. 

BaUoy shoal, New Y<>rk harb1>r, 49, 132-134. 
Beaufort rivtr, S. 0. Triangulation, 64,. 

Blind Pass, Oharlo/1~ harbor, F"la., 78. 
Blunt, As..mtant Edmurul. Triangulation of Hudson riYer, N. 

y. 46. 

1 

Bora Grande, Fla. Charlotte harbor, 78. 

Bcgue inkt, K. G. CoaRt hydrography, fiO. 

Bol/y,, As.istanl C. P. Triangulation and topography west of 
Tubb's inlet, N. C., 62. 

Boston harbor. Re.examination, 4-4. 
Boutelk, A•sislm1t C. 0. U.econnaissance near northeast 

hotmdary, 36, S7; connection of Epping ba,;e with trian
gulation, 37; coast triangulation of South Carolina, and 
astronomical aud magnetic observations at St. Helena 
islnnd, 63, 64; triangulation of Beaufort, Chechessee, and 
Colleton rivers, S. C., 64. 

Bowie, T. C. Services in Sootion IX:, 95. 
Boyd., 0. Zl Serviees in Section I, 37; in Section V, 6-&. 
Bra•(ford, J. D Services in Section I, 38; in Se.cti.n V, 68. 
Bradford, J. S. Services iu S.,ction VI, 73. 
Brig/it, W. T. !'er\"ices in Section II, 51}. 
Ru/l's /Jay, S. C. Hydrography, 69. 

Bllo1J•. Fletcher's Neck, Me., 369, 370; St. Helen"' sound, 
S. C., 369, 370; Port Royal sound, S. C , 369, 370. 

c. 
CaJM Fear ri11er, N. C. Triangulation in vicinity, 58. 
Ocptiva Pau, Charl-Ot~ harbor, F/,a., 78. 

C'arrl'• l!Ourul, Fla. Topography, 76. 
Casco bay, Me. Topography, 39; hydrograpbyofapproach"8, 4.2. 
Gidar Key$, Fla. Re-examination, 85. 
Clw.mcook •In.lion, N. B. Triangulation, 35. 
(Jf<arlotie harbor, Fla. Triangulation, 75; topography, 7i; 

topographical features, 323. 
ChaMahawilzka river, Fla. Tupography of entranC€, 83. 
Cfhtcht.uee river, IS. C. Triangulation, 64; hydrography, 71. 
Cl/Uncotea~ bay, Nd. and Va. Triangulation and topography, 

53. 
ColUl-On rioer, S. O. Triangv.lation, 64; hydrography, 71. 
Q/mpuling .DWUion Remarks, 104, 10:.; ~nmmary of occu 

pa.tion, 179-181. 
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Cooper, JV. W., 107. 

Coquille river, Ortgon, 103. 
Cote Blanche bay, La. Triangulation, 89; topography, 91; 

hydrograpby, 92. 
Oram, Capt. T. J., V. S. Top. Engineers. Triangulation of 

Pamplico sound, N. C., 57. 
Craven, Lieut. Oomg. T. Aug., [;~ S. N. Battery shoal, New 

York harbor, 49, 132; hydrography of Florida reef, 'TS; 
Gulf Stream, 80; Appendix No. 39, 368. 

Crescent City harbor, Gal. Triangulati1m, topography, and 
bydrography, 99-101. 

Currents. New York harbor, .50; development in New York 
harbor, 311-315; cards found on Flo1ida reef, 320, 321. 

Ourritvck suund, N. 0. Topography, 59. 

D. 
Dah(ipen, C,,,,,dr. J. A., U. S. N., 57. 
Dankwarth, F. Notice of death, 32. 
Davidwn, Assistant Goorge. Triangulation north of Sa.n Fran

cisco, Cal., 97, 98. 
De,an, A3Sista11t a. W. Astronomical observations at Howard 

and Western Ridge, Me., 34-36; astronomical observa
tions and azimuth at Smithville, N. C., 61. 

Declination (variation) of the compass, 172-175. 
Della of the Ni3Sissippi rit•er. Triangulation, 88; topography, 

90. 
Dennis, Sub-.A•si•tant W. H. Topogra.phy of Wiscasset ba.y, 

Me , 39; of coast of Texas, 94. 
Depths (table of) at harbor entrances, 168-171. 
Development& nnd discoveries, 20, 21; Appendix No. 8, 

123-129. 
Dick<t'IKJn's bay, F/,a. Triangulation, 82. 
Diuoveries and developments, ~-129. 
Distribution of maps and annu,!:.-eports, 23. 
Doboy sound, Ga. Triangulation, 65. 
Dorr, Sub·Aamtant F. W. Topography of New York harbor, 

47; of Charlotte harbor, Fla., 77. 
Drawing Division. f:lhects worked on, 11, 105, 182-187, 
DuH, Limt. Oomg. J. K., U. S. N. Hydrography of St. 

George's sound, Fla., 86; of Matagorda bay, Texas; 95; 

notice of death, 32. 
Duval, 0. W. Services in Section VII, 84. 
.Du Vi1l, Sub-A•sistant B. S. Toprgraphy of St. Catherine's 

sound, Ga., 67. 

E. 
Ra&port, Me. Tidal •tatiun, 46. 
Edwar<U, Sub-.118sisiant W. S. 8erviccs, in Section I, 39; in 

Section Y, 6i. 
Eltdml.ype Division, 106, 1911-'102. 
EUiot, .Lieut. Geo. B., U. S. Enginea-•. Tides of Section X, 

101; Section XI, 104. 
Enflt'atJinf! IJiviairm. Plates worked on, 11, 105, 106, 188-199. 
Epping base. Rem1nks, 26; connected with triangulation, 

37. 
Ei!pirilu Santa buy, Texas. Triangulation, 93; topography, 

94; it. character, 324. . 
EatimalN for :llsc&l year 1860 ·'61, 13-20; estimates of progreM 

in sections, 2-4. 
Evani;, R. E. Service• in Section VIII, 90. 

F. 
Fairban!a, G. R., H. 
FaZ.e Cape, (of the Chesape11ke,) 59. 
Farky, Assistant John. Triangulation of Potomac river, 52; 

Hampton Roads, 53. 

Farragut, Capt. D. G., 367, 368. 

Fauntleroy, Lieut. OoTllfl. 0. JI., U. S. K. Hydrography of 
Hudson river, N. Y.,49; of Port Royal entrance, S. C., 
70; of Chechessee and Colleton rivers, S. C., 71: of Sapelo 
bar, Ga., 71. · 

Fauntl.eroy, E. H. Services in Section X, 98. 
FeruiaU, Sub·A•«urom 0. Topography of Saco bay, Me, 40; 

of coast of Maine, 43; Section YI, 76. 
Ferguson, Suh-Assistant 0. Triangulation and topography of 

Chincotegue and Sinepuxent bays, Md. and Va., 53; to
pography of Charlotte harbor, Fla., 78. 

Field Parties. Distribution, 108-116. 
Pinney, Bub-AssUiant N. 8. Section II, 48; topography near 

Cbassahowitzka river, Fla., 83. 

Fhfther"• nttk, Me. Buoys recommended, 369, 370. 
.Plorida keys. Triangulation, 75; topography, 77. 
Fl<Wida reef. Hydrography, 78. 
Foot point, S. 0. Triangulation and topography, 64, 66. 

G. 
Gardner, W. H. Services in Section YI, 73. 
Geographical positions. Remarks, 22; list 216-277. 
Gerdes, Assistant F'. H. Triangulation and topography of 

Santa Rosa sound, Fla., 83, 85; triangulation of Missis
sippi delta, 88; topography of Mississippi delta, 90, 9 l. 

Oilkrt, A..utant S. A. Triangulation of coast of Texas, 93. 
Gilbert, Sub-A3silitanl W. S. Topogra.phy of Lak.e Pontchar-

train, La , 90; Rigolets sounded, 9 l. 
Gillis, Jamllll. Services in Section I, 39. 
(}olden Gate, Oal. Hydrography of approaches, 100. 
<Jvodfdlaw, Suh·A&8Mtant Edward. Howard and Western 

ridge, Me., 31>; astronomical observations at Smithville, 
N. C., 61; magnetic observations at Smithville, N. C., 62. 

Gray'• liaTbor, W. T., 104. 
Greenwell, A•Bistant W. E. Triangulation of coast above San 

San Pedro harbor, Cal., 96,97. 
(1ulj of Grorgia, W. T. 'l'rlangulation, 102; hydrography, 

104 . 
Gulf Stream. Bemarks, 28; nuder-running current, 60; ab-

stract of observations, 80; di•tribution of temperatnre in 
Florida strait,;, 306-309. 

H. 
Halier, R. E. Sen·iccs in Section I, 36; in Section VIII, 88. 
Rrrmpton roads, Va. Triangulation, 53. 
Harris, .Sub-Assi3tant Sl"J'hen. Triangulation a.nd topography 

of Isle att Breton sound, La., 87. 
Ilarri8on, A.,iltallt A. ll£. Topography of Ba.rnJtRble ha.rbor, 

Mass, 4-0. 
Jla&ler, F. R. Services in Section IV, 59. 

Ilein, Samuel, disbursing agent, 107. 
Hempse.ad l111rbor. N. Y. Hydrography, 49. 
Hm119, Jl. 0. Services in Section VII, 8Z. 
Her-ron, W. R. Tides at Charleston, 72. 
llrlga.rd, Auistant J. E., 29; 3Z8-358. 
Hilton Head Wa.nJ, S. 0. Shore-line &urvey, 66, 67. 
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Jlinriclu, O. Sel'vices in Section Y, 62. 

Homosas•a river, Fla. Triangulation in vicinity, 81. 
Horn harbor, Va. 

I103mer, OharlM. 

Topography, ti5. 

Services in Section IX., 94. 
Howard Station, He. Occupied, 34. 
Hwl:ron river, N. Y Triangulation, 46; topograpby,47,48; 

hydrography, 49. 
Huger, Lieut. Comg. T. B., lJ. 8. _.y Hydrography of Hemp· 

stead harbor, N. Y, 49; Gulf Stream, 80; Cedar Keys, 85; 
Passe a Loutre, 92; At<:hafala.ya bay, La.., and Cote Blanche 
bay, 92. 

Huger, Sub-Assistant Benj., Jr. Triangulation of St. Augus-
tine ha.rbor, 73. 

Humbollil bay, Cal. Hydrograpby, 101. 

Hussey rock. Casco hay, life., 42, 130. 

IIuzzey rock. Saco bay, Me.,43; Appendix Nos.40 and41,S69. 
H.11armis harbor. Rock. determined in position, 45, 13 l. 
Hydrographic Divuion of C. S. office, 31, 32. 
RydrofJTap~ •he,ets. List and register numbers, 22, 215, 216. 
Hydrography. Sheepscot and Keunebec rivers, Me., 41; ap-

proaches to Casco bay, Me, 42; Cape Porpoise to Cdpe 
Elizabeth, Me.,42; off-shore, coast of New England, 43; 
Salem harbor, Mass., 44; Boston harbor, 44; Hempstead 
harbor, N. Y., 49; Battery shoal, N. Y. harbor, 49: Hud
son river, N. Y., 49; Patnxent, St. :Mary's, and James 
rivers, 56; Big and Little Annemessex rivers, 57; oif.bhore 
from Cape Lookout, 60; Bogue inlet to New river inlet, 
N. C., 60; in-shore from Cape Fear to Tubb's inlet, N. C., 
and off-•hore, 69; Bull's bay, S. C., 69; Port Royal en
trance, S. C., 70; Chechessee and Colleton rivers, S. C., 71; 
Sapclo bar aud approaches, Ga., 71; Florida reef, 78; Ce
dar keys, 85; St. George's sound, Fla., 86; Passe a Loutre, 
La , 92; Atchafalaya and Cote Blanche bays, La., 9 2; :Mata
gorda bay, Tex., 95; San Pedro harbor, Cal., 100; off-shore 
from Golden Gate, Cal., 100; Crescent City harbor, Cal., 
101; Humboldt bay, Cal, 101; Gulf of Georgia, W. T, 
104. 

I. 

Iarddla, Sub-Aosittarlt 0. T. Topography Florida keys, &c., 76. 
Indian Ri- inlet, Fla. Triangulation, 74. 
Indian war. Use of steamer "Active" in Washington Ter-

ritory, Appendix No. S6, 367. 

Informali<mfernishd. Remarks, 22 ; list, 118, 119. 
Inland ptMwge, Ga. 'fopogr,.phy, 67. 
Jiutrumam, 30. 
Jsf,, au Brt!lon wund, La. Triangulation and t-Opography, 87. 

J. 
Jama riv.!r, Fa. Shore· line survey, 55; hydrography, !>6. 
Johmon, SulJ-.A.mtam W. H. Triangulation and topography 

of San Pedro harbor, Cal., 97; topography of Santa Cruz 
island, Cal., 99. 

Jonu, Capt. Thomas, 35. 

K. 
Key Biacayn< bay, /!'ta. Topograpb.y, 76. 
Kum6'ec rit•w, He. Hydrogra.phy of approaches, 41. 

Ki.m:lu:b:Je, Juliu3. Services in Section I, 38 ; Section V, 65. 

King, Jf. 0. TideE, Section III, 57. 
King, Rvfus, Jr. Services in Section II, 47; Section YI, 74. 

L. 

Latitude. Number of points determined, 6; Howard and 
Western ridge, :\Iaine, 35; Smithville, N. C. 61 ; Sulphur 
Peak, Cal., 98; list of points, 216-277. 

Lawson, Sub-Assistant J. S. Triangulation and topography 
Crescent City harbor, Ca.I. 99, 100; triangulation Gulf of 
Georgia, W. T., 102. 

Le., Commander S.S. Charge of llydrographic Division, 107. 
Light-house matters. List of recommendations, 369, 370. 
Lil/le rii-er, N. G. and 8. 0. Triangulation of vidnity, 62. 

Longfellow, .AssUitant A. W. Topography of Casco bay, Me., 
39. 

Long JiJtand, N. 1·. Topography, 4i. 
Longitude. Number of points determined, 6 ; determined by 

telegraph, 6; general remarks, 26; list of point.s, 216-277. 

M. 

MajJill, Lieut. Camg. J. K, 3G8, 369. 
.'lagnetic observations. Remarks, 27 ; Howard and Western 

ridge, 30; determinations at several stations in New Eng· 
land, 45, 50 ; at 8mith ville, N, C., 62 ; St. Ilelena island, 
S.C.,63. 

Ma[!7!dism. Number of station•, 6 ; variation of the compass, 
172-17 5 ; discuSEion of Girard College observations, 
278-295; elements observed, 296 ; secular change dis
cussed, 296-305. 

1 Haps and elw.rllJ. Distribution, 203-212. 
Matagoraa bay, Texas. Hydrography, 95. 

Jfayo, G. U. Services in Section VIII, 83, 85, 88, 91. 
McCcf-kk, Sub-A88iBtant S. r..7. Triangulation of Ocklokonee 

and Dickerson's bays, Fla., 82. 
McDrmmll, Thom<u, 34, 61. 
McMurtrn, W. B. Views for charts, 43. 

! Jfech2n, Sub-Auisumt John. Section lI, 48 ; topography near 
head of Currituck sound, N. C., 59. 

Merrymeeting bay, Maine. Topography, 39. 
Mile lerlge, coast of Maine, 41. 
Milford Haven, Va. Topography, 65. 
J!Usi<m bay, Texas. Triangulation, 93. 
Missiuippi !lelta. Triangulation, 88 · topography, 90. 

MucheU, .Assistant H. Tides and cumints, New York harbor, 
50, 311-317. 

Mitchel, Prof. 0. M. Moon culminations, 278. 
Jfoon culminations, 278. 

Monno.n, A. T. Services in Section X, 98. 

Mrddaur, A. W. Hydrograpby of Matagorda bay, 95. 
:bfurray, Lit.a. Cumg. Akxander, D. S, N. Hydrogmphy from 

Cape Elizabeth to Cape Porpoise, Maine, 42 ; rock dder
mined near Ogunquit, Maine, 131 ; off-shore hydrography, 
coast of Kew Eogland,43; examination of Salem harbor, 
Mass., 4-l ; of Boston harbor, 44 ; bydrography of coast of 
North Carolina, 60; off-shore hydrograpby, N. C., 60. 

Hummgwi ba.y, .Maimt. Triangulation, 38. 
Jllu.ss, Oammtmrler W. T., [!. S. N. Hydrograpby of Patuxent 

and St. Mary's rivers, !11d., and James river, Ya., 56 ; of 
Big and Little Annemel!Bex rivers, M.d., 57. 

Jf•1ers, Lirut. W., U. S. A. Section VJ. 76. 
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N. 
Nrn1y <!flicer", 31; Appendix No. 5, lli. 
1\-ew River inlet, N. G. Coast hydrography, 60. 

Ne•, F. P. Services in Section VI, 77". 
New l'ork harbor. lfattery shoal, 132-134; currents ol>

served, 311-317. 

0. 
Obituaries, 32. 
Ocklokrmu bay, Fla. Triangulation, 82; topography, 84. 
OJenl1eimer, JV. II ServiCt'-s in Section Y, G2. 

Office, (Coast Surv{'y,) 104-lOi; report of AISSi8t.-intin charge, 
176 ·212. 

Ogunq,,ii, Maine. Rock in vicinity, 131. 

Old Point Comfort, Va. Tides, 57. 
OUmanns, Sub-Asoi•lant J. G. Triangulation of Mississippi 

delta, 88; topography of Missi•sippi dtolta, 91 ; triangu
gulation and topography Cote Blanche bay, 89, 9l. 

P. 
Palmer, C.ipt. W. R., u~ S. Top. Engintcr•, in charge of C. S. 

office, 104 ; annual report, 176-179. 
Pamplico •otmd, A'. C Triangnlation begun, 57. 
Pa.,e a Loutre, La. Hydrogmphy, 92. 
Patuxenl river, Md. 'Topography, 54; hy<lrograpby, 56. 

l'eginan, lV. l'., E•q., 84'. 

Peirce, C. S. Services at Howard and ·western Ridge, Maine, 
36. 

Perwbsrol bay, Maine. Triangulation, 38. 
Photographic Dfri•fon, 106. 
PhotC>[/raphy. Remarks on application, 13, 200. 
Pope, Capt .• Tohn, ll. S. N., 43; Appendix No. 37, 367. 

Port Royal l!Ound, S 0. Hydrogrnpby of entrance, 70; buoys 
recommended, 369-370; commercial facilities, 321. 

I otomac river. Triangulation, 52. 
Pourtale<, A••istant L. F., 106; ch&rgeof tidalrliviHion, 181-182. 
Printing, maps and charts, 203-212. 
Progrt88. General statement, 4-6; of ye&r, 6-11. 
Prfdectitm Tables. Remarks, 29 ; applicable to maps of large 

extent, 328-358. 

Projects. Character of series for maps, 11. 

R. 
Ready, T. E. '!"ides, Section I, 46. 
Reconl!aiSMlne<: near Northeast boundary, 36-37; north of San 

I<'rancisro, Cal., 98. 

RtcITTds and re.1ulls, 29. 

Richard<l, Col. E. II., 84. 
Rigold.I, La , 91. 

.RockiceU. O. Services in ~ection 11, 47; topography of Foot 
Point and vicinity, S. C., 67. 

Ru.ull, Mt1Jor W. F, 75 
Ria..U, A. JV., 11)6. 

s. 
Saco bay, Me. Topography, 40; hydrography, 42. 
&lem /wrbor, ~[a,. Examination, 44. 
San Antonio bay, T=. Triangulation, 43; topography, 44; 

character of bay, 324, 325. 

San Pedro harbor. Oat. Triangulation, 96; topogmpby, 97; 
hy<lrogrnphy, 100. 

Sanii Cruz island, Cal. Topography, 99. 
Santa Rosa i•land, Cal. 'l'riangulation, 97. 
Santa Rosa sound, Fla. Triangulation, 83; topography, 85. 
Sapelo .ound, Ga. Hydrngraphy of bar, 71 ; character of 

sound, 322. 

Sohott, As.Utant C . .A. Magnetic observations, Section I, 45; 
Sectiun II, !iO; discussion of secular change, 296-305. 

Sec'"iions (C. S.) Geographical limits, 2-4. 
Seguin isl,znd, Jf<. Rock in vicinity, 130. 
Seib, Assistant John. Topography of we•tern shore of Chesa

peake bay, 55; St. Helena sound to Savannah river, 66, 67. 
Seward, Lieut. A H., U. S. A. Triangulation of Florida 

keys, 75. 
Sheepscot bqy, Maine. Hydrograp~y, 41. 
Sims, Li.wt. C. C, U. S. N., 86. 
Sinepuxent boy, Md. Triangulation and topograrhy, 53. 
Sketclit.i. List accompanying report, 12. 
Smith, Capt. Jl. L., U. s. Top. Engineer•. Triangulation across 

Florida peninsula, 73. 
Smithville, N. C. Latitude and azimuth determined, 61, 62. 
Sounding opparatia, 359-3~4. 
Statistic•, 23, 120-122. 
SI. Augustim harbor, Fla. Triangulation, 73. 
St. Catharine• tount!, Ga Topography, 67. 
St. George'• sou11d, Fla. Hydrography, 86. 
St. ]Jelen.a sound, S. 0. Astronomical and magnetic observa-

tions, 63, 64; buoys recommended, 369, 370. 
Stiles, R. M. Services in section I, 38; section VI, 75. 
St. James's i..'1nnd, Fla. Topography, 84. 
St. Mary'• rivtr, Jfd. Topogmphy, 54; hydrography, 56. 
Sullivan, Sub-.1hsistant J A. Triangulation of Penobscot bay, 

Me., 38; Indian River inlet, Fla., 74. 
Sulphur Peak, Cal. Occupied for triangulation, 97. 

Table Mt., Cal. 

Table of fkpth8. 
168-171. 

T. 

Occupied as a station, 98. 

Remarks, 22 ; list of port en trances, &c , 

Talcol.t, R. IL Services, section I, 36. 
Terrill, Lieut. W. R., U. S. A. Triangulation of Hudson 

river, 46; Charlotte harbor, !!'la., 75. 
Thompson, A. W. Services in section I, 40; section VII, 83. 
Tidal divUion, 105, 181. 
Tidal ob$ertiation•. Bemarks, 28 ; list of permanent and tem

porary stations, 319 ; Charlestown, Mass., 46; New York 
harbor, 50, 51; Washington, D. C., and Old Point Comfort, 
Va., 57 ; Charleston, S. C., 72 ; coost of Florida, 79, 80 ; 
St. George's sound and Pensacola, 86, 87; San Diego and 
San Francisco, 101; Astoria, Oregon, 11)4. 

Ttde-mdre. Bcsults of trials with, 865, 366. 
'l'ide tab~a for ports of the United States; remarks, 21, 22; 

tables, 186-167. 
Tilgkrnan, J. L. Services in section I, 45 ; section II, 50 ; 

secLion VII, 84. 
Tt/t-0n, .McLant. Services in section II, 47 ; section V, 62. 
~phkal a/rem. List and register numbers, 212-2l!l. 
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Topography. Wiscasoet bay, Me., 39; llforrymeeting l>ay and 
dty uf Bath, Me., :19 ; Casco bay, Me., 39 ; shore" of Sa.co 
bay, Me., 40 ; Barnstable harbor, Mass., 40; verification 
work, 41; Long Island and Hudson river, 47; Chinco
teague and Sinepuxcnt ba.ys 1 Md. and Va. 1 53; Patuxent 
river, Md., 5!; St. Mary's river, Md.,54; Hornharborand 
vicinity, Va., 55 ; James river, Va, 55 ; coast south of Cape 
Henry, Va., 59; coast of North Carolina west of Tnbb's 
inlet, 62; shore-line from St. Helena round to Savannah 
river, 66 ; f>t. Catharine's sound, Ga., 67 ; Key Biscayne 
bay and Card's sound, 7G; Charlotte harbor, Fla., 77; 
vicinity of Chae,snhowitzka rh·cr, Fla. 83: Ocklokonee and 
Diokerson bays, Fla., 84 ; Santa Rosa sound, Fla., 85 ; Lake 
Pontchartrain, 90; Isle au Breton sonnrl, La., 87; ~lissis

sippi delta, 90; Cote Blanche bay, La., !J l ; EBpiritu Santo 
and San .Antonio bays, Tex:., 94 ; Santa Cruz iEland, Cal., 
99; Crescent city harbor, Cal., 99. 

Triangulntio1a. Piimary near NE. boundary, 34', 35; its con
nection with Epping base, Ye., 37 ; Penobscot bay, Me , 
38; Muscongus bay, Me., 38 ; Hudson river, N. Y., 46; 
Chincoteague and Sinepuxent bays, Md. and Va., 53; roto
mac river, 52 ; Hampton Roads, Ya., 53; Chesapeake sta
tions examined, 52; Pamplico sound, N. C., 57 ; across 
Cape Fear entrance, 58; from Tubb's inlet, N. C., west
ward, 62 ; Beaufort, Chechrssee, and Colleton rivers, S. C., 
64 ; Do boy and A.ltamaha sounds, Ga., 65 ; across head 
of Florida peninsula, 73; St. Augustine harbor, Fla., 7 3; 

Indian river inlet, Fla. 74; l<'lorida. keys, 75; Charlotte 
harbor, 75; roast of Florida south of Homosassa river, 81 ; 
Ocklokonee and Dickerson bays, Fla, 82; Santa Rosa 
sound, Fla., 83; Isle au Breton sound, La., 87; Missis
sippi delta, 88; COte Blanche bay, La., 89; Espiritu Santo, 
San Antonio, and Aranlla.S bays, Tex., 93; San Pedro, Cal., 
96; Santa ROM island, Cal., 97; primary work north of 
San Francisco, 97, 98; Crescent city harbor, Cal, 99 ; 
Gulf of Georgia, W. T., 102. 

Trowbridgt, Assistant W. P. Researches, 10 6; deep-Hell sound
ing apparatus, 350-311!. 

Tucka, Capt. Jamt;;, 84. 

'\V. 

WadsWOTlh, A'sutant A S. Topography nf Ca.,co bay, llic., 39; 
triangulation across CRpe Fear river, 58. 

Wainwright, Sub-As.'utant S. A. Sen-ices in Section III, ;,2 . ."> :: 

Wash Flats. Coast of Yirgiui:i, 59. 
Washington Nary lard. 'l'idal observiition•, 57. 
Wa.<h Woods. Coast of Virginia, 5!J. 
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REPORT. 

Co.AST SuRVJW STATION, CooPER, WARRINGTON COUNTY, MAINE, 

September 23, 1859. 
Sm: In compliance with the law· of 1853, and with the regulations of the Treasury Depart

ment, I have the honor to present my report on the progress of the Coast Survey of the United 
States during the surveying year, from November I, 1858, to November 1, 1859. 

As the seale of the work, depending upon the amount of the appropriation made for its 

progress, is the same this year as the last, the report will go O\"er nearly the same extent of 

ground as the former one. A general view of the progress from the real commencement in 

1832, to the present time, is shown in a map prepared for the purpose, (Sketch No. 36,) and 
will presently be referred to particularly. 

The survey has again been in progress in its land work, hydrography, or office work, in the 

twenty-two seaboard States, and Territories of the United States, in which it is not essentially 

completed. 

I propose to retain the same divisions in the present report as in those immediately preced
ing it, namely, the introduction, the description of operations, and the Appendix. 

I. The introduction discusses briefly the progress of the work under separate heads and 

gives the estimated progress for the next year, and the means necessary to secure it, thus 
bringing together the work done and the appropriation required for that amount of progress. 

II. In the second part a detailed account is given under the head of sections, arranged 
geographically, of the field, hydrographic, and office work done during the year. The sections 
are numbered from one, beginning at the northeastern boundary, to nine, terminating with the 
southern line of Texas, and including the Atlantic and Gulf coast of the United States. Sec

tions ten and eleven, including the western coast, begin at San Diego, and terminate at the 
forty-ninth parallel of latitude. Under each bead the work is described in the general order 
of its execution, as 1. Triangulation; 2. Topograph:·; 3. Hydrography, with statistics of the 

several operations, and other particulars relating to the work. Each chapter is prefaced by a 

brief reference to the progress m:.>de in the sections, and by a statement of the office work 

pertaining to it. 

III. The Appendix contains information useful to navigators, commercial men, surveyors, 
and men of science, with such lists and papers relating to the work as could not conveniently 
be introduced into the body of the report. It is subdivided, for purposes of ready reference, 
into the following beads: 1. Field, hydrographic, and qffice details, embracing general lists of 

the parties and their occupation as distributed along the coast; the names of officers of the 

army and navy attached to the work; data furnished from the archives in reply to applications 
made within the year; the statistics of field and office work; a list of surveys made on the 
Western Coasti the developments made in the course of the regular hydrography; tide tables 
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for navigators, and a table of the depths at important port entrances on the Atlantic, Gulf, and 

Western Coast; detailed reports of work performed in the office divisions; lists of the topo
graphical and hydrographical sheets regi;;tercd within the last two years; and lists of the geo
graphical positions furnished by data received from the field "·ithin the same period. 2. Special 
operations and scientffic discussions relating to magnetism, tides, and currents. 3. Local surveys, 

comprisiug descriptions of special localities, their topographical features, and their resources. 

4. ll:fiscellaneous scientific matters relating to methods and instruments. 5. Uori-espondence 

incidental, to the operatirms q( the snrvey. 6. Light-hmise matters referred to the Board for c011-
sideration. 

The first part of the introduction shows the progress ancl gives the estimates for the next 
year's progress. The last conta1ns remarks upon work done, and especially upon the parts 
which are not referred to in the body of the report. 

GEOGRAPHICAL SECTIONS-ESTIMATES OF PROGRESS AND COMPLETION. 

In my report for 1857 I estimated the time of completion of the work on the Atlantic and 

Gulf at from ten to twelve years, estimating upon the "present resources and regular rate of 

progress,'' and showed how this could be accomplished by the same resources frum the direct 

estimates and the aid derived from the Navy, War, and Interior Departments. In my next 
report I stated that "the available means from different sources for this last fiscal year, 
(1858-' 59,) were ninety thousand dollars less than for the former," (1857-' 58.) "These 
appropriations were less by $30, 000 than those for the previous year, 1857-' 58, besides which, 
no appropriation was asked by the Interior Depa.r~ment for the sur>ey and marking of the 

Florida keys, and of the islands off the Western Coast, ma.king a diminution of $90, 000 in the 
available means for the progress of the survey in 1858-' 59. '' The portion of this reduction 
which fell upon the field and office work of the Atlantic and Gulf sections was $40, 000, being 
about eleven per cent., or more than one-tentl1, requiring an increase of rather more than one 

year in ten, in the estimated time of completion. It is not to be expected that this decrease 
will show itself iu a marked way in two yea.rs, except in those sections which have suffered 
most from it, but I cannot be responsible for it when it does appear. 

I have carefully i·evised the estimates of progress and completion presented in my report of 

1856-' 57, and, adopting the same order of discussion as given in that report, now proceed to 
give the results, which will be found in accordance with the statements then made. 

SECTION I. From Passamaquoddy bay to Point Judith, including the coast qf the States qf Maine, 
New Harnp.~hire, Massachusetts, and Rlwde Island.-The primary triangulation is carried to the 
northeastern boundary of the United States, requiring merely the occupation of certain stations 
passed by in order to advance the coast work, to complete the original scheme from Point 

Judith (Rhode Island) to the limits of Maine. 

Three secondary triangulation parties will nnish the triangulation in six years, and the pro
gress will show whether this is the best course, or to press on the topography, employing only 
occasionally a third triangulation party, so as to complete the triangulation in seven and a half 
to eight years. The completion of the primary work of this section will give means from the 

estimates to furnish the additional topographical parties needed to keep fully up with the 
secondary triangulation. Two hydrographic parties with steam vessels and one with a sailing 
vessel will keep the hydrography close upon the triangulation and topography. The progress 
made this season shows that there will be no difficulty in this respect. 
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Allowing a margin of two years brings us to the estimate of my report for 1856-' 57, namely, 
"ten to twelve years" from that date, or eight to ten from this, even without the additional 

year already referred to. 
A map has been marked off with the limits of average progress, as determined by the statistic;; 

of the survey, to be expected in the triangulation of this part of the coast, and will enable me 
to regulate the progress accordingly. In two years the same may be done for the topography 

and hydrograpby. 
SECTION IL From Point Judith to Cape Henlopen, including the coast ctf Connecticut, .Neic York, 

New Jersey, Penn11ylvania, and part of Delaware.-The parties which, from time to time, can 
be. spared to work upon the rivers of this section and upon revision, will easily bring to a clo8e 
the small portion of outstanding work within the time estimated for the completion of the other 

sections. 

SECTIOX III. From Cape. Henlopen to Cape, Henry, including the coast ef part of Delaware, and 
the coast of Maryland and part qf Virginia.-The remaining work in this section, which is small, 
compared with that already executed, between one and two t-enths, is provided for in the 
estimates and steadily advancing. It will easily be completed Kitl1in the time named for the 
other sections. 

SECTION IV. From Ca.pe Beiff'J/ to Cape Fear, hicluding part qf the coast qf Virginia and North 
Oarolina.-The primary triangulation of Pamplico sound and its rivers, not commenced at the 

date of my report of 1856-' 57, has had one season's work llpo11 it, and will regularly ad,·ance 

to its completion. The parties are provided which will bring all the work of this section to a 

close within the time estimated for section I, and that without burdening other parts of the 

survey. The plans for prospective operations are quite matured. 
SECTION V. From Cape Fear to the St. Mary's river, inducling pa.rt qf the coast ef North 

Carolina and the coast qf South Carnlina ancl Georgia.-The same numLer of parties should be 
kept in this section for another year as heretofore, after which one or more can be spared for 
other work, and yet complete the section in the time required for section I. Two secondary 

triangulation parties would complete that work in five years. The question of the character of 
the primary work, and of bases of verification, will be settled, probably, in another year, 
certainly in two. The hydrograp11y of the section is well advanced, the ocean part of it 

especially. 
SECTION VI. From St. Mary's river to St. Joseph's bay, including the eastern and western C()(J,8fs 

qf the peninsula qf Florida, and the Florida reefs and keys.-The expedient of a line across the 
head of the peninsula, by which the triangulations of the .Atlantic and Gulf coasts will be 

connected, changes essentially the character of the triangulation necessary around the peninsula, 

and alone renders possible the completion of this section within the time required for section I. 

In fact, it will require great exertion and steady execution of plans to succeed in this. Three 

triangulation parties on the eastern side, and two on the western, will be required to make this 
sure. I rely upon parties available after two years, from other sections, to bring up any arrears 
which we may find in the section; but it may be most prudent to add a year to my estimate of 

1857, and to make it eight to nine years from the present date, which is the same limit as of 

section I. The topography keeps well up with the triangulation, and so does the hydrography, 
the reef being nearly completed, so that the time of completion of this section may be safely 
estimated as not greater than for section I. The reduction of thirty thousand dollars, furni8hed 
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by the Interior Department for the Land Office surveys prior to 1858 foll heavily upon this 

section. 
SECTIOX YII. From St. Joseph's bay to 11Iobile bay, inclMding part qf the coast ef Florida and 

the coast qf Alabama.-Of this section I stated in my report for 1857 as follows: "This was the 

last section commenced, and it is perhaps between one-sixth and one-fifth done. It will 

require additional force to put it through in ten to twelve years. This may probably be had 

as the Atlantic f-!ections require fewer parties to. bring them to a close; but I cannot foresee 

positively yet. Good progress has been made since we commenced this work, in 1852, add 
there are three centres of operation-near Pensacola, near Apalachicola and St. Mark's, and 

near Ccd•1r Keys. If we had means to employ a steam vessel here ·throughout the season there 

would be no doubt of the completion of this section with the others." 

I shall make a strong effort to procure an additional hydrographic party for section IX, so 

that the steam ve:.;sel available for this section shall be constantly employed here. No effort 
shall be spared to bring the section up to the others in its progres,;. The reduction of the 

appropriation has preveuted the supply of an additional party during the last two ,years. 

SECTION VIII. From Mobil,e bay to Vermilion bay, including the coast qf Mississippi and of part 
of Louiliiana.-The work in this section makes steady progress, and the topogrnphy is kept 

close to the triangulation, being, in fact, connected with it generally. Vl'ith the force now~ in 

the section it will not be difficult to finish the triangulation, as estimated in 1856-' 57, in eight 

years from this present date, and to complete the work at the same time with section I. As 

remarked in my report for 1856-' 57, no one of the parties at work here can be spared for other 

sections, if this one is to be completed within the time estimated. 

SECTION IX. Frnm Vermilion bay to the southwestern boundary, including part qf the coast qf 
Lou·isiana, and the coast qf Texa8.-ln my former report I supposed that additional force wo11ld 

be required to complete this section in time, and I am now sure of it. It may lag behind the 

other Gulf sections, unless means a.re furnished to push it onward. My notes show that I had 

intended t.o furnish another triangulation party to the section, had means sufficient been 
available, two years ago. 

WESTERN CO.A.ST. 

SECTIONS X AND XI. From San Diego to the forty-ninth parallel, including the coast qf California 
and Oregon, and that qf Washington Territory.-It would be premature to attempt to estimate 

for the completion of this work, only commenced in 1850. The progress has been quite 
satisfactory, considering that the appropriation only provides for two triangulations, two 

topographical parties, another for triangulation and topography, and one hydrographic party. 

The harbors of this important coast have been surveyed, except those of Washington Territory, 

only a part of which are yet completed; and, besides a general reconnaissance, and the 
important work connected with the northwestern boundary between the United States and 

Great Britain, the general hydrography has been steadily prosecuted. 

GENERAL STATEMENT OF PROGRESS. 

The survey on the Atlantic and Gulf coast is nearly two-thirds done, and with the means 

appropriated for 1857-' 58 can be finished, as then stated, in from ten to twelve years from 

that <late. The revision of my estimates of time has, as already stated, confirmed this conclusion; 

and, at the present diminished rate of appropriation, we shall probably fall but one year behind 
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that period, if the present system is strictly persevered in to the close. In my report oi' lm;t 
year I frankly stated the difficulticii of accomplishing this result, and the circumstances under 

which alone I deemed it practicable. I would merely call attention to these, that I may incur 
no responsibility not properly belonging to such an arduous task. 

I propose now to state, in the most brief form, the general progress of the survey. It will 
be seen, by reference to the general progress sketch, (No. 36.) that the triangulation of the 
Atlantic coast is continuous from the northeastern boundary of the United States to Little riYer, 

near the boundary between North and South Carlina, an extent of more than twelve huudred 
miles measured from point to point, and a proportional part of tlie whole Atlantic coast of 
two-thirds, as estimated in the same T•:a:_r, or of three-fourths as estimated by shore-line. I do 
not mean to say that the work is complete between these limits, because the secondary triangu
lation in some portions, and the primary iu others, is not complete; but the work is a connected 

one, and as such is available for preliminary purposes. With an interval of but sixty miles, it is 
again connected to St. Simon's entrance, on the coast of Georgia, two hundred and h\·enty 
miles, leaving an interval of about thirty miles to the St. Mary's. From the St. John's it is 
nearly complete (with an interval of but eight miles) to Matanzas river, (St. Augustine.) T1rn 

parties will probably be at work this wintef, advancing towards each other, from St. Augustine 

south and from Indian River in]et north; and, as soon HR the appropriation will admit, a third 
will be p]aced here, to proceed from Indian river s,)uthward. 

In the aggregate, the secondary trimigulution of about seven-eighths of the Atlantic coast iR 
completed. 

From Cape Florida to the Marquesas the triangulation is continuous one hundred aud seventy 

miles, and one or two seasons more will finish the intricate work of the inner ke.n• :rnd coa1<t of 

Florida bay. The triangulation of Charlotte harbor is nearly completed; that of the Gulf coast 
extends from Chassaho1vitzka river to Cedar Keye-fifty miles; over Ocilla emrauce; then 
from St. Mark's, beyond Apalachicola, to Indian Pass; over St. Andrew's bay; tl1en from the 

middle of Santa Rosa sound to Pensacola entrance, including also Pensacola bay and its prin

cipal dependencies; from Mobile entrance, and up Mobile bay (westward) to Point Fortuna, in 
Isle au Breton sound, one hundred and thirty miles, and through Lake Borgne and Lake Pont
chartrain, to New Orleam;; over Bay Rondo and the passes of the Mississippi, and over Isle 
Derniere and Caillou bay; over .Atchafalaya and East Cote Blanche bays; from East bay, (Gal

veston,) southward and westward, over Matiigor<la and .Aransas bays and tlJeir dependencies, 

one hundred and ninety miles, to A.ransas Pass, which is about a hundred :md forty miles from 

our southeastern boundary. 

The topography and hydrography based upon these triangulations have kept close pace with 

them, in some of the sections requiring the communication of results by the triangulation 

parties to the topographical parties, and in others by both triangulation and topographical 
parties directly to the hydrographic parties as soon as completed in the field. 

The harbors of the Western seacoast of the United States, and many of the more important 

ones in the vast navigable sounds of the Pacific coast, have been surveyed, and the general 

triangulation from San Francisco as one centre and Santa Barbara as another, over Columbia 

river, in Oregon, in Washington sound and its dependencies, the Straits of Haro and Rosario 
and the islands between, to the northwestern boundary and southward into Puget's Sound, have 
been ateadily pushed forward, and the topography and hydrography have followed closely. 

The astronomical work has been kept up along the whole coast, as far as the progress of the 
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other operations rendered advisable. The latitudes and longitudes of the headlands on both 
coasts have been determined, and, with the intermediate stations, these make a total of seven 
t110usand one hundred and seventy-eight points of which the geographical positions have been 

computed. 
Preliminary determinations of longitude from Europe have been made by the best methods 

known to science. The telegraphic method of longitudes, perfected in connexion with the 
survey, has enabled us to connect the distant points-Calais, in Maine, and New Orleans, in 

Louisiana-with a certainty hitherto impossible. 1 aru satisfied that a few signals by telegrap11 
from America to Europe will enable us to determine the difference of longitude with a degree 
of accuracy which neither long-continued astronomical ob!'-ervations nor the transportation of 
d1ronometers have yet reached, or can ever reach. This is one of the works specially enjoined 

upon the Coast Survey by the plan of reorgauization, and to which unvarying attention has 

been directed from the dcite of that plan until tLe present time. 
The tide tables for navigators (Appendix No. 14) have been further revised for determining, 

by simple rules, the times and heights of high and low water in our different ports. 
The magnetic elements, so important to the navigator and surveyor, have been further 

determined, and the tables now contain the result~ of observations made at over two hundred 

stations on all parts of the coast. 
No lesi,; than three hundred and thirteen charts or sketches of harbors, inlets, shoals, sounds, 

bays, &c., have been drawn, engraved, and published, founded upon the land and hydrographic 
work of the survey. 

PROGRE:SS FROM NOVEMBER 1858 TO NOVEMBER 1859. 

The first table in the Appendix (No. 1) shows the distribution of the parties along the coast 
in the different sections, the officers employed, and the general limits of the work executed. A 
map of each section shows the work in some detail, and with convenient signs to denote the 
tmveral operations. I give in this connexion a condensed account of the progress made in 
the field and office work, subdivided according to the eleven geographical sections of the 
isurvey. 

SECTTON I. Coast ef .Jfaine, New Hampsliire, Massacliusetts, and Rhode Island.-( Sketches .A and 

.A bis, Nos. 1 and 2.)-The primary triangulation has been extended to the northeastern 
boundary of the United States, Howard mountain, near Machias, and Western Ridge, Cooper, 
Maine, having been occupied during the season. Observations for latitude and azimuth, and 
for the magnetic elements, have been made at the same stations, and the baee on Epping Plain 
has been connected with the general triangulation. Chamcook has been occupied for the 

triangulation of PassamaquoddJ-· bay and the St. Croix. The secondary triangulation has been 

continued in Penobscot bay, and connected with that extending southward and westward, over 
Muscongus bay, to Damariscotta river. The topography of Wiscasset bay has been completed, 
and progres8 made in that of Sheepscot river. The plane table survey of the Kennebec river 
and Merrymeeting bay has been nearly completed, and that of Casco bay has been extended east

ward nearly to Harpswell. That of Cape Cod bay has been extended ea'lt and west, including 
the shores of Barnstable harbor, Mass., and verification of the topography done in the section 
is now in prog;ess. The hydrography has been extended from Cape Newaggen and Damiscove 
island to Cape Small Point, outside of Kennebec entrance, and soundings have been made in 
Casco bay to join with former work abreast of and between Portland light and Green island. 
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The in-shore hydrography has been extended from Cape Elizabeth to Kennelrnnkport, l\fe., and 
soundings have been made between the Isles of Shoals, N. H. Deep-sea lines have been run 
from Cape Ann, across Cashe's Ledge, to Seal island, N. S., and thence by traverses to 
Machias, :Mount Desert rock, Matinicus, and l\fanhegan island, to Portland entrance; and from 
Cape Elizabeth (southward) to :Nausett Centre light, Cape Cod. The off-shore hydrography 
has been continued off the coast of Massachusetts. Revision work has been done in Salem aud 

Hyannis harbors, and work for the examination of changes in parts of Boston harbor. Special 
magnetic observations have been made at Portland, Me., Portsmouth, N. H., and at several 
stations on Cape Ann, Mass. The tidal obE<ervations at Boston have been continued, aud a 
tidal station has been established at Eastport, l\fe. Experiments with a new pressure tide
gauge have been made at Charle8towu, Mass. 

The drawing and engraving of additions to the chart of Boston harbor have been completed, 
as also the drawing of those of Portland harbor, Lynn harbor, and a new edition of that of 
Muskeget channel; and the engraving of the preliminary charts of Kennebec river and Rock
port harbor. Progress has been made in the drawing and engraving of general coast chart No. 
II, from Cape Ann to Gay Head, and of preliminary coast chart No. 3, from Cape Small 
Point to Cape Cod; in the drawing of coast maps and charts No. 7, from Muscongus bay to 
Portland harbor; Nos. 9, 10, and 11, from Cape Neddick to Hyannis harbor, and No. 14, from 
Cuttyhnnk island to Block islan1l; also in the engraving of coast maps and charts Nos. 12 and 
13, from Monomoy to New Bedford; the views for these charts, the finished maps of Kennebec 
river and Lynn harbor, and the new edition of the chart of Muskeget channel. 

SECTION II. Coast ef Connecticut, New York, New Jersey, Pennsylvania, and part qf Delaware.
(Sketch B, No. 7.)-The triangulation of the Hudson river has been extended from Hudson 
northward, to connect with the work from .Albany southward, at New Baltimore, and additional 
points have been determined near Yonkers. The topography of the Hudson has been con
tinued, with intervals, north from the former limit to near Sing Sing on the eastern shore, and 
to Rock mountain on the western shore, including the delineation of the Palisades; that of 
Harlem river has been completed, and that of Long island, back of Brooklyn and Williamsburg, 
and in the vicinity of South Jamaica, has been :filled in. The outlines of the new piers at Sand 
Point and Great N eek have been traced. The hydrography of the Hudson river has been in 
progress from Newburgh north to Poughkeepsie. A resurvey has been made of the shore off 
the Battery, New York city, for changes. Magnetic stations have been occupied at Hartford, 
Conn.; Springfield, Chesterfield, and Deerfield, Mass.; and at Rutland, Vt.; and minute current 
observations have been made off the western end of Long Island. Tidal observations have 

been continued at Brooklyn. 

Progress has been made in the drawing and engraving of coast map and chart No. 22, New 
York bay and harbor, and in the drawing of the map of Hudson river, from its entrance to Sing 
Sing. New plates of the middle and eastern parts of the chart of Long Island Sound have 
been engraved, and the old plate of the chart of Captain's it!lands, East and West, has been 
re-engraved. 

SECTION III. Coast qf De'laware, Maryland, and part ef Virginia.-(Sketch 0, No. 9.)-Tbe 
triangulation of the Potomac river has been extended from the mouth of the St. :Mary's 
upwards, to the vicinity of Britton' s bay; that of the James river has been completed by work 
at Hampton Roads, and a base measured near Claremont for verifying the triangulation of the 
upper James river and of the Appomattox. The topograpl1y of the outer coast of Maryland 
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has been continued, and that of the shores of Chincoteague bay completed. The shore line of 

the Patuxent has been traced from Holland's Point to Hall's creek, and that of the St. Mary's, 
Maryland, from its entrance upward to Warehouse Point, nearly completing the preliminary 
survey of those rivers. The shores of the James river have been traced between Westover 

and Little Brandon, completing the preliminary survey. The topography of the western shore 
of Chesapeake bay, between Rappahannock river and Mobjack bay, ha~ been nearly completed. 

Soundings have been nearly completed in the Patuxent and St. Mary's rivers, and entirely ~n 
the James river, and the Big and Little Annemessex, dependencies of Tangier sound. Obser
vations with self registering tide-gauges have been kept up at the Washington navy yard 
and at Old Point Comfort. 

The chart of York river, from King's creek to West Point, has been drawn and engraved 

for publication. The topography and lettering of coast maps and charts No. 31, Chesapertke 
bay, from its bead to }Iagothy river; and No. 33, from Hudson river, Maryland, to the 
Potomac; of the :finished chart of Patapsco river, and the outlines of coast map and chart from 

Green Run inlet to Little 1fnchipongo inlet, (from a photographic reduction,) have been 

engraved. Progress has been made in the drawing and engraving of coast maps and charts 

Nos. 35 and 36, from Pocomoke sound to the entrance of Chesapeake bay; in the drawing of 
general coast chart No. IV, from Cape May to Currituck sound; of coast maps and charts Nos. 

28 and 29, (the latter mainly by photography,) from Cape Henlopen to Little Machipongo 
inlet; No. 33 Chesapeake bay, the sheet of James river, from Richmond to City Point; and 
coast map and eLart No. 37, from Crtpe Henry to Currituck Round; and also in the engraving 

of coast maps and charts No. 32 Chesapeake bay, from 1Iagothy river to the Hudson, Mary
land, and No. 34, from the Potomac to Pocomoke sound. 

SECTION IV. Part qf the coast qf Virginia and Qf North Oarolina.-(Sketch D. No. 15.)-The 

primary triangulation over Pamplico sound has been commenced. The triangulation of verifica

tion near New Inlet, Cape Fear, has been continued. The topography of the coast of Virginia, 
between Currituck sound and Cape Henry, has been completed. In-shore, hydrography on 
the coast of North Carolina has been extended from :Bogue inlet, southward and westward, to 
New River inlet, and lines of soundings run between Cape Henry and Cape Hatteras, and 
observations in the Gulf Stream made in the vicinity of Cape Lookout. 

Comparative charts of the Cape Fear entrances, showing the changes from 1851 to 1858, 

and diagrams, illustrating Gulf Stream explorations, have been drawn, and the former engraved 
upon stone, under the direction of the Superintendent of Pnblic Printing. Progress has been 
been made in the drawing and engraving of preliminary coast chart No. 11, from Cape Hatteras 
to Cape Lookout; in the drawing of No. 12, from Cape Lookout to Cape Fear; in that of coast 

map and chart No. 48, from Bogue inlet to Barren inlet; and in the engraving of coast maps 
and charts Nos. 40 and 41, Albemarle sound. 

SECTION V. Ooast of part qf North Cardina and coast of South CarOlina and Georgia.-( Sketch E, 
No. 16.)-Astronomical and magnetic observations have been made at Cape Fear entrance, and 
the latitude, azimuth, and magnetic elements have been determined at Port Royal station. 'fhe 

triangulation has been extended south and west from Shallotte inlet to the boundary between 
North and South Carolina, and the shore line traced in connexion with it; signals have been 
erected and lines prepared for extending the primary work south and west of the Edisto base; the 

triangulation of Beaufort, Chechessee, and Colleton rivers, South Carolina, has been made, and 

that from Sapelo base extended southward across Doboy and Altamaha entrances to St. Simon's 
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sound. The topography has been continued southward and westvvard from Shallotte inlet; the 
preliminary survey between St. Helena sound and Savannah river has included the shore lines of 
Port Royal sound and the entrances of Beaufort, Broad, Chcchessee, and Colleton rivers, and 
Calibogue sound. The topography of St. Catharine's sound has been nearl.v completed. The 
hydrography has been continued in-shore from Ca.pc Fear entrance to Tubb' s inlet, N. C., and 
the off-shore between Cape Fear and Charleston harbor. Soundings have been completed in 

Bull's bay, S. C., and a resurvey of Port Royal entrance has been made. The hydrography 
of the Chechcssce and Colleton rivers, S. C., has been completed, and also that of Sapelo 
entrance and approaches. Tidal observations have been kept up in Charleston harbor. 

In the drawing and engraving divisions additions have been made to the chart of Charleston 
harbor. The chart of Sapelo sound has been drawn and engraved, and the engraving of 

preliminary coast chart No. 14, from Cape Romain to Savannah river, has been in hand. 
Progress bas been made in the drawing of coast maps and charts No. 53, from Charleston 
harbor to St. Helena sound; and No. 58, from St. :Mary's river to the St. John's, Florida; and 
in that of the chart of Ossabaw sound. 

SECTION VI. Coast, reefs, and keys qf Florida.-(Sketclte8 F, No8. 20 and 21.)-The trian· 
gulation along the air line from Fernandina to Cedar keys has been continued to Waldo station. 
A preliminary base has been measured near St. Augustine, and the triangulation has been 
carried north towards Diego plains. .A. preliminary base has been measured at Indian river 
inlet, Florida, and signals erected for the triangulation north and south of Fort Capron. The 

triangulation of the inner bays has been extended eastward from Lignum Yit<e to Pigeon 
key Florida reef; and that of Charlotte harbor bas been extended from Captiva pass north· 
ward to Punta Gorda. The topography of the western shores of Key Biscayne and Cards' 
sounds bas been completed, as also on the western side of Key Largo, and the survey made of 
numerous keys between Lignum Vitm and Oyster keys. The topography of Charlotte harbor 
has been continued northward from the former limit to Boca Grando. Tho hydrography of the 
Florida reef has been continued from Eagle cove to Coffin's Patches; the Gulf Stream has 
been explored through the Florida channel, and soundings made for depth and temperature 
in sections across it, from Carysfort light-house, Sombrero key, and the Tortugas. Tidal 
observations have beliin continued lll.t St. Mary's river entrance, Tortugas, Charlotte harbor, 
and Egmont key, (Tampa.) 

Progress has been made in the drawing and engraving of coust map and chart No. GS, 
Florida reef, from Key Biscayne to Carysfort reef; and in the drawing of Nus. 70, 71, and 72, 
Florida reefs and keys, from Long key to the Marquesas. 

SECTION VII. Part ef the western coa.st ef Florida.-( Sketch G, No. 23-)-The triangulation 
has been carried from Crystal reef southward to the vicinity of Bayport; has been continl:led 
from St. George's sound to St. }lark's harbor, and from Pensacola bay into Santa Rosa sound. 
The topography has been continued nearly over the same limits. The hydrography has 
included a verification of the work at Cedar keys, and that at the eastern entrance of St. 
George's sound, including the new channel (Duer' s) passing near Dog island. Tidal observa
tions have been kept up at Cedar keys, and at Warrington, Pensacola harbor. 

The drawing and engraving of the preliminary chart of the eastern part of St. George's 
sound have been completed, as also the engraving of the preliminary chart of Pensacola 
harbor. The drawing of the preliminary chart of Apalachicola bay has been finished at the 
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office, and smce engraved on stone, under the direction of the Superintendent of Public 
Pri11ting. 

SECTION VIII. Coa.~t of Alabama, ltft"ssissippi, and part qf Loui.siana.-( Sketch H, No. 26.)
The triangulation of Isle au Breton sound has been continued southward to Point Fortuna; 
progress has been made in that of Passe a Loutre; the SE. Pass of the Mississippi and- of Bay 

Rondo, and that of Cote Blanche bay, has beeu extended westward nearly to the entrance of 

Vermilion bay. The topography of the shores of Lake Pontchartrain has beeu continued, aqd 
that of Isle au Breton sound bas nearly kept pace with the triangulation; that of the SE. Pass 
of the Mississippi has been executed, and that of Cote Blanche bay has kept pace with the 
triangulation. The hydrograpby of Passe a Loutre has been executed, and that of Atchafalaya 
and Cote Blanche bay east completed. Some deep-sea lines of soundings have been run in 

the Gulf of Mexico. 
The preliminary chart of Atchafalaya bay has been drawn and engraved, and the engraving 

of coast maps and charts Nos. 91 and 92, :Mississippi sound and Mobile bay, from Bon Secours 

bay to Grand island, has been in progress. 

SECTION IX. Coast ef part Qf Loui:siana ctnd coast ef Texas.-(Sketch I, No. 28.)-The trian· 
galation has been carried from Matagorda entrance southward and westward over Espiritu 
Santo, San Antonio, Aransas, and Capano bays, and their dependencies. The topography has 
been extended along the shores of Espiritu Santo and San Antonio bays, and part of Mata
gorda island. The hydrography of Matagorda bay has been completed between the city and 

Palacios point. 

The reconnaissance sketch of the entrance to Brazos river has been drawn and engraved, 
and progress has been made in the drawing and engraving of coast maps and charts Nos. 106 
and 107, from Galveston bay to Matagorda bay; also in the drawing of coast maps and charts 
No. 105, Galveston bay, and No. 108, Matagorda bay. A general reconnaissance sketch of 

part of the coast of Texas, from Matagorda bay to Aransas Pass, has been drawn at the office, 

and was engraved on stone, under the direction of the Superintendent of Public Printing. 

SECTION X. Coast ef <Jalifornia.-(Sketch~ J and J Us, Nos. 30 and 31.)-The primary trian· 
gulation in the vicinity of the San Pedro base has been revised, and the secondary triangulation 
of San Pedro harbor executed, as also that of the northern part of Santa Rosa island, Santa 

Barbara channel. The primary triangulation from San Francisco entrance has been extended 
northward to Sulphur Peak, and the secondary connected with it carried over Drake's bay and 
Point Reyes. The positions of the Farrallones have been determined by triangulation. 

Crescent City harbor has been triangulated. The topography has included the harbor of San 
Pedro, part of Santa Cruz island, and Crescent City harbor. The hydrography of San Pedro 

harbor has been completed, and tloundings off the approaches to the Golden Gate nearly so. A 
resurvey has been made of Humboldt bay, and the hydrography of Crescent City harbor executed. 
The regular tidal observations have been kept up at San Diego and near San Francisco. 

The engraving of the charts of San Diego bay, Mare Island strait, and Humboldt bay has 
been completed, and also the drawing and engraving of the chart of the entrance to San Fran

cisco bay. Progress has been made in the engraving of the chart of San Pablo bay, and 
additions have been made to the reconnaissance chart of the Western Coast. The map of 
San Francisco city has been engraved on stone, under the direction of the Superintendent of 

Public Printing. 
SECTION XI. Ooast ef Ore,gon and that of Waski'll'Jton Territ-Ory.-(Sketch K, No. 34.)-The 
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triangulation of the Gulf of Georgia has been continued, stations on Point Roberts being 

connected with others on Galiano island above the forty-ninth parallel. Hydrographic recon
naisances have been made at the entrances to the Coquille river, Oregon, and at Gray's harbor, 
W. T., and general duty has been performed in connection with requirements of the commis
sioner on the northwestern boundary. The regular tidal observations at .Astoria have been 
continued . 

.A. new edition of the reconnaissance sketch of Canal de Haro and Strait of Rosario, and the 

chart of Port Townshend, have been drawn and engraved, and the engraving of the charts of 
Port Gamble and Semiahmoo bay has been completed. 

MAPS .A.ND CHARTS. 

A series of projects of maps and charts, on suitable scales, has been prepared, for which the 
work now affords materials on the Atlantic and Gulf coasts. The projects for coast maps and 
charts on the scale of 80·1nio• as described in my report of last year, are one hundred and 
thirteen in number, embracing forty-two connected series. Those for the set of general coast 
charts, on the scale of "iTo.1000, are sixteen in number; and for a set of preliminary charts, on 

the scale of roi"oTo• the projects are thirty-three in number. 
The preliminary charts, with preliminary editions of harbor and other maps and charts, 

enable us to keep up with the work of each year. The electrotype process is especially 
valuable in enabling us to carry on this work without loss of the previous portions of the 
engraving. The application of photography, which is very far advanced, is making great 
changes in the facilities for reducing maps and charts. In another place I will present, at 
more length, a statement of our progress in this application. 

Sixty-seven sheets have been worked upon in the drawing division within the past year. 
Of this number, two are finished charts, twenty-three finished maps and charts, thirteen 
finished maps, six preliminary charts, two comparative charts, nineteen sketches, and two 
sheets of diagrams. Thirty sheets have been completed and thirty-seven am in progress. Of 
those completed, four are finished maps, three preliminary charts, two comparative charts, 
nineteen sketches, including those showing field progress, and two sheets of diagrams. 

In the engraving division, five first-class maps and new editions of three have been com
pleted during the year, and twenty-one have been in progress. Of these last, eleven were 
commenced in former years and ten in the present year. Eleven second-class maps or charts 
and sketches have been completed within the year, nine of which were begun in the present 
year, and six of the same class are in progress. These, with five plates of diagrams, give a. 

total of twenty-four completed and thirty-two in progress, or of fifty-six plates engraved or 
engraving within the year. In addition to those engraved upon copper, five 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 Appen
dix No. 17. The general list of all the ma11s, charts, and sketches engraved up to the present 
date also accompanies the same Appendix. It includes two hundred and ninety-nine titles, of 
which sixty are first-class maps. The list is exclusive of twenty progress sketches which have 
been engraved, and receive additions from year to year, as the field-work advances. 

The following list contains the titles of maps and charts, finished and preliwinary, and of 
sketches and diagrams, accompanying this report, arranged geographically. The letters in 
the margin refer to the different sections; .A. to Section I, B to Section II, and so ou. The 
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numbers on the maps, charts, and sketches correspond with those in the list which contains 

five finished charts, fifteen preliminary charts, and twenty sketches and diagrams. 
1.-A. Progress sketch, Section I, (primary triangulation.) 
2.-A bis. Progress sketch, Section I, (secondary triangulation, topography, and hydrography.) 
3.- Seacoast of Maine, from Kennebec entrance to Portland. 

4.- Portland harbor. 

5.-
6.-
7.-B. 
8.-
9.-C. 

10.-
11.-

12.-

13.-
14.-

Lynn harbor, Mass. 
Muskeget channel, (new edition.) 
Progress sketch, Section IL 
Hempstead harbor, Long Island Sound. 
Progress sketch, Section III. 
Chesapeake bay (sheet No. 4) from Potomac river to Pocomoke sound. 
Chesapeake bay (sheet No. 5) from Pocomoke sound to York river entrance. 
Chesapeake bay (sheet ~o. G) from York river entrance to Cape Henry. 

Patuxent river, Md. 
St. Mary's river, Md. 

15.-D. Progress sketch, Section IV. 
16.-E. 
17.-
18.-
19.-

Progress sketch, Section V. 

Bull's bay, S. C., (new edition.) 
Port Royal entrance and approaches, 8. C. 
Sapelo sound and approaches, Ga. 

20.-F. Progress sketch, Section VI. 
2L-F bis. Progress sketch, Section VI, (Florida reefs and keys.) 
22.- Florida reefs and keys from Newfound harbor key to Boca Grande key. 
23.-G. Progress sketch, Section VII. 
24.- Cedar keys, (new edition.) 
25.- St. George\; sound, Fla., (eastern part.) 
26.-H. Progress sketch, Section VlII. 
27 .- The Rigolets, La. 
28.- I. Progress sketch, Section IX. 
29.- Coast of Texas and Matagorda bay. 
30.-J. Progress sketch, Section X, (lower part.) 
31.-J bis. Progress sketch, Section X, (upper part.) 
32.- San Pedro harbor, Cal. 
33.- Crescent City harbor, Cal. 
34.-K. Progress sketch, Section XI. 
35.- Diagrams illustrating the distribution of temperature in the Florida straits. 
36. - Sketch showing general progress in the survey of the Atlantic, Gulf, and Pacific 

coasts. 

37.- Diagrams illustrating the results of magnetic observations at Girard College, Phila-
delphia. 

38.- Lines of equal magnetic variation for the year 1858. 
39.- Trowbridge's apparatus for deep-sea soundings. 
40.- Mitchell's apparatus for measuring currents and improved pile for sea structures. 

Constant efforts have been made to obtain a set of progress sketches better suited to popular 
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use, and yet useful for the purposes of the office. I believe that this may be accomplished for 

the next report, a plan which meets my approval having been finally hit upon after much 
experimenting. 

The application of photography to the regular reduction of our maps and charts has made 

good progress. It is estimated that the cost of reducing one of our sea-coast charts by photo
graphy is but about one-fourth of that by the pencil and pen. The questions yet unsolved in 

this application are merely questions of detail, and it is to be considered as one of the processes 
fully applicable to the reduction of our maps and charts for engraving, no important difficulty 
in relation to which remains to be mastered. The report of the assistant in charge of the office, 

and of George Mathiot, esq., in charge of the photographic operations, give many important 

particulars in this matter, (Appendix No. 17.) Prints have been produced of reduced maps 

in which the severest tests could detect no error beyond the tolerated limits. 
Mr. Mathiot is of opinion that we can profitably publish many of our preliminary maps by 

the photographic process without engraving at all, by issuing copies of the photographic 

prints themselves. Experiments will be made upon this at the earliest date practicable. 

The operation of putting the print of the reduced map directly upon the copper, so as to 

avoid an intermediate tracing by the erigraver, those of photo-lithography, and others, are in 
the course of experiment. Some successful trials have been made of photographing microscopic 
objects from the specimens of bottom of the sea collected in sounding. 

ESTIMATES FOR THE FISCAL YEAR 1860-'61. 

The estimates are in the usual form which attaches the work to be done, to the expenditure 
necessary to accomplish it, and so indicates the rate at which the survey is to be prosecuted, 
a larger expenditure being required to finish the work sooner, a smaller decreasing the work to 
be done, and therefore involving the time of completion. I have already, in last year's report, 

called attention to the fact that the entire appropriation for the fiscal year 1857-' 58, exceeded 

by $90,000 (including the means furnished by the Land Office) that of the fiscal year 1858-' 59, 
which was the same as that of 1859-' 60, the item for the pay of engineers being introduced 
on the withdrawal of naval engineers from the work. 

As it is absolutely essential in such a work to have latitude in regard to the details of 

progress of operations in order to conduct it efficiently, the sums assigned for the several sec
tions are joined in the acts of appropriation into one, allowing to the Treasui-y Department, 
which controls by law the direction for the work, and under which the Superintendent acts, 
discretion in details, and merely confining the separate expenditures to the great divisions of 

the work, as the Atlantic aud Gulf Coast; the Florida Coast, reefs, and keys; and the Weatern 

Coast. The whole of the expenditures for field and office work, including the pay of the 

civilians employed, is brought into these estimates. They include the expense of deducing 
the results, and drawing and engraving the maps, as well as of the surveys in the field. 

These 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 of necessity 

be diminished. 
The estimates were reduced in 1857-' 58, during the great stress upon the treasury, and 

have not since been raised to their former level. This involves a less rapid completion of the 

work than the former rate, but in the uncertainty in regard to the means for the fiscal year, I 

have not ventured to recommend an increase. The several items now presented are the same 
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in amount as have twice met the approval of Congress. An additional item, as compared with 

the last two years, for fuel and quarters for officers of the army serving on the work, is to pay 
the emolument derived by law and no longer paid by the Quartermaster's Department from the 
general appropriation for fuel and quarters of the army. It is not a new item, but is intended 
to replace the balance of a former appropriation which permitted its omission in the estimates 
of last year and the year before, during the straightened condition of the treasury. This 

balance is now exhausted. 
The assistant in charge of the work across the Florida line, Captain M. L. Smith, U. 'S. 

Topographical Engineers, advises me that the cost may be greater than was originally esti
mated by the officer who made the reconnaissance. I have, however, preferred to extend the 
time for completing the work rather than to ask an increase of the item for its execution. 
Even if Captain Smith's present estimate should be exceeded, the cost, of the work will not 
reach one-fourth that of a continuous main triangulation around the coast, such as would be 
needed to connect the main work on the Atlantic and Gulf of Mexico. 

No item of the estimates has been increased. That for the Wes tern Coast has proved 
sufficient to keep the mmal number of parties there in consequence of the work executed under 

the law for the Northwestern Boundary Commission. 

Estimates in detail. 

For general expenses of all the sections,* namely: rent, fuel, material!,; for drawing, 
engraving and printing, and ruling forms; binding; transportation of instruments, 
maps, and charts; for miscellaneous office expenses, and for the purchase of new 
instruments, books, maps and charts ..................................... . 

SECTION I. Coast ef Maine, New Hampshire, Massachusetts, and Rhode Island. FIELD

WORK.-To continue the primary triangulation in this section and to make the 

necessary astronomical and magnetic observations connected with it; to extend 
the secondary triangulation up the Perwbscot river and along the coast eastward 
from Penobscot bay; east from Pemaquid over Muscongus bay, and over the penin
sula between the Kennehec and Sheepscot rivers, and of the coast east of those rivers; 
to commence the topography of Perwbscot bay, and to continue that between Ken

nebec river and Casco bay; tu continue the topography of Gape God bay; to com
plete the hydrography near the Is'fes of Shoal.s, New Hampshire; to continue the 
in and off-shore hydrography of the coast of Maine, from the Kennebec entrance 
eastward, and of the ledges off the coast of Maine; to make such tidal observa
tions as may be necessary: OFFICE-WORK,-To make the computations connected 
with field-work; to commence the drawing and engraving of the chart of Penobscot 

bay, and that of Gasco lxiy; to continue the drawing and engraving of general coast 
chart No. II, from Cape .Ann to Gay Head, and preliminary coast chart No. 3, from 
Gape Small Point to Cape Cod; to complete the drawing and engraving of the chart 
of Sheepscot river, and the sketches of the section; to complete the drawing and 
engraving of coast map and chart No. 9, from Cape Neddick to Cape .Ann; the 

engraving of that of Kennebec river, Lynn harbor, and coal:lt maps and charts Nos. 
12, 13, and 14, from Nantucke,t sound to Narragansett bay; to continue the draw-

0 Viz: of &11 included in this item, incl118ive of Sectiom I to IX, and exclWlive of Section VI. 

$19,000 
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ing of coast map and chart No. 7, from Muscongus bay to Portland harbor; the 
engraving of the chart of Portland harbo1·, and of coast map and chart No. 10, 

from Cape Ann lo Plymouth; and to commence the drawing of coast map and 
chart No. 8, from Portland harbor to Kennibunk harbor, and draw and engrave 
tidal diagrams, will require ............................................. . 

SECTION IL Coast of Connecticut, New York, New Jersey, Pennsylvania, and Dela

ware. FIELD·WORK.-To complete the triangulation of the Hudson river, and to 

commence that of the Connecticut; to continue the topography of the shores of 

the Hudson, and to complete that of the approaches to New York harbor; to con

tinue the hydrography of the Hudson, commence that of the Connecticut river, and 

execute miscellaneous work of revision in the section: OFFICE-WORK,-To make 

the computations required; to commence the drawing of the charts of Hudson 

river, NOS. 2 and 4, from Sing Sing north and Troy south; to draw and engrave 

the tidal diagrams and sketches of the section; to continue the engraving of 

coast map and chart No. 21, New York bay and harbor, and the finished map of 

Hudson 1·iver from the entrance to Sing Sing; and to commence the drawing and 

engraving of a chart of Connecticut river, will require· . · · . · ................ . 

SECTION III. Coast ef Del,aware, Maryland, and Virginia. FIELD-WORK.-To con

tinue the astronomical and magnetic observations required in the section; to 

examine and preserve the more important triangulation stations; to continue the 

triangulation of the Potomac river; to complete the topography of the Patuxent 

and James rivers; to continue that of the Poimnac, and that of the outer coast of 
Maryland, including the bays connected with it; to complete that of the shores of 

Chesapeake bay; to continue the off·shore hydrography of the section, and work 

of verification in the Chesapeake and its tributaries; the hydrogmphy of the 

Potomac river, and the tidal observations of the section: 0FFICE·WORK,-To 

furnish the necessary computations; to complete the drawing and engraving of 

coast map and chart No. 33, Chesapeake bay from Hudson river, Maryl,and, to the 

Potomac, with the sketches of the section; the drawing of coast maps and charts 

Nos. 28 and 29, from Cape Henlopen to Little Machipongo inlet; Nos. 34, 35, and 

36, OheBapeake bay from Potomac river to the entrance of the bay; and the en

graving of charts of the Patuxent and St. Mary's river8; to continue the dnwing 

and engraving of sheet No. 6, Rappahannock river, from its entrance to Deep 

creek; the drawing of general coast chart No. IV, from Cape May to Currituck; 

the Rappahannock river, series Nos. 3, 4, and 5, from Port Royal to Deep creek, 

and the chart of James river from Hog i..sland to the Ohe,sapeake; to continue the 

engraving of coast map and chart No. 29, from Green run inl.et f-0 Li.ttle Machi

pongo inl.et; coa11t maps and charts No. 32, Chesapeake bay, from Magotliy ri·i•er to 

Hudson river, Maryland; and Nos. 34, 35, and 36, of the same series, from the 

Potomac to the entrance of the bay; to commence the engrav.ing of general coast 

cha.rt No. IV, and that of coast map and chart No. 28, from Gape Hemopen to Green 

run iril.et, will require · · · · · · · · · · · · · · · • · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 

15 

$43,000 

14,000 

25,000 
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SECTION IV. Coast of Virginia and North Carolina. FIELD-WORK.-To continue 

the primary triangulation of Pamplioo Bound and the secondary connected with it; 

to complete the verification work near Cape Fear entrancej to continue the topo

graphy of the outer coast of North Carolina south of Hatteras, and to complete 

that of the Chowan and Roanoke entrancesj to continue the in and off shore hydro

graphy between Cape Lookout and Cape Fear; to continue the observations of 

tides and currents, and of the Gulf Stream: 0FFICE-WORK,-To compute the 

results of the triangulation and other operations; to commence the drawings of 

coast maps and charts Nos. 42 and 43, Pamplioo sound,- to complete the drawing 

and engraving of the sketches of the section, the drawing of coast map and chart 

No. 48 from Barren i1lkt to Lockwood's Folly inlet; to engrave coast map and chart 

No. 40, .Albemarl,e, sound (western sheet;) to continue the drawing and engraving 

of preliminary coast chart No. 11 from Gape Hattera.s to Cape Lookout; the draw

ing of coast map and chart No. 37, from Cope Henry to Currituck soundj prelimi

nary coast chart No. 12, from Oape Lookout to Cape Fear, and general coast chart 

No. V, from Currituck to Gape Fear; to commence the drawing of coast map and 

chart No. 47, from Bogue inlet to Barren inlet; the engraving of coast map and 

chart No. 48, and that of preliminary coast chart No. 12, Oape Lookout to Cape 

Fear, ·will require· · · · · · · · · · · · · · · · · · · · · . · ..... · ..... · .... · ............. . 

SECTION Y. Coast ef part ef North Carolina and that ef South Carolina and Georgia. 

FrnLn-wonK.-To extend the triangulation in North and South Carolina, from 

T1tbb' s inlet southward towards TVinyah bay; to extend the primary triangulation 

south of St. Helena and Port Royal sounds, and the secondary up the rivers con

nected with them; to measure supplementary bases on the coast of South Caro

lina and Georgia; to extend the triangulation south of St. Simon's, and over St . 

.Andrew's so1md,.- to continue the topography of Port Royal sound, and that be

tween Savannah river and Ossabaw, including Wassaw sound and the rivers 

emptying into it; to continue the hydrography of Wassaw, Ossabaw, and St. 

Catliarine' s sounds and entrances; to complete that of Doboy and Altamaha 

entrances; and to commence, if practicable, that of St. .A:ndrew' s entrance and 

Boundj to continue the tidal and current observations and investigations of the 

Gulf Stream in this and the following section: 0FFICE-WORK,-To make the re

quisite computations; to complete the drawing and commence the engraving of 

coast map and chart No. 53, from Stano inlet to Fripp' s inlet; to complete the 

drawing and engraving of charts of St. Catharine s and 011sabaw souruls, and the 

sketches of the section; the drawing of the chart of St. Simcm! s sound, and coast 

map and chart No. 58, from St. Mary's to St. John! s river; to commence the en

graving of charts of Ossabaw and Sapelo sounds; to continue the drawing of coast 

maps and charts No. 52, from Gape Romain to Stono inlet, and No. 54, from Fripp' 8 

inlet to St. Catharine's sound, and preliminary coast chart No. 14, from Cape Ro

main to Tybee light; to commence. the drawing of preliminary coast chart No. 
15, from Tybee light to St. John's light; and that of general coast chart No. VII, 

from Winyah bay to the St. John's river, will reqni re .. · .. · · · · · · · · · · · · · · · · · · · · 

$23,000 

36,000 
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SECTION VI.-Keys, reefs, and coast qf Florida. (See estimates ef appropriation for 

those speci,a"l objects.) 

SECTION VII.-Part ef the western coast ef the Florida Peninsula. FIELD-WORK.-To 

continue the triangulation south of Wechiwatchee river, and north from Suwanee 
r£ver; to continue that from Apalachicola westward of Indian Pass, and north of 

Cape, St. Blas; to continue that of Santa Rosa sound and the dependencies of 

Pensacola "bay; to make such astronomical and magnetic observations as may be 

practicable in the section; to continue the topography in connection witlt the 

triangulation as far as may be practicable; to continue the hydrography of the 

section from St. George's sound east and west, and from Cedar keys south and 

north, and to make the requisite tidal observations: OFFICE-WORK,-To make the 

nece;;sary reductions and computations; to complete the drawing and engraving 

of the chart of Santa Rosa somid, Escambia bay, and East bay; the sketches of 

the section, and the engraving of the chart of St. George's sound; to commence 

the drawing of coast maps and charts Nos. 84 and 85, from Appa.lachee bay to St. 
Joseph's bay, and the engraving of coast map and chart No. 89, from Pensarola 

bay to Mobile bay; to continue the drawing of coast map and chart No. 81, from 

Horrwsassa river to Cedar keys, and that of No. 88, from Choctawltatcltee bay to 

PensacOla bay, will require···· · · · · . · · · · · · · · · · - · · · · · · · · · · · · · · · · · · · · · · · · · · 
SECTION VIII.-Coast ef Alabama, Mississippi, and part of Louisiana. .FIELD

WORK.-To continue the astronomical and magnetic observations required in the 

section; to continue the triangulation of Isle au Breton sound, and tlie triangula
tion of the Mississippi delta westward; to continue the triangulation over Ver

milion bay; to complete the topography of Lake Pontcl1artrain, and to keep the 

topography up with the triangulations just enumerated; to continue the hydrog

raphy of Chandeleur sound, the Jfississippi passes, and commence thai of Isle au 

Breton sound and Vermilion bay; to continue the tidal and current observations 

and the deep-sea. soundings of the Gulf in this section: OFFICE-WORK,-To make 

the requisite computations; to complete the drawing and continue the engraving 

of coast map and chart No. 92, Mississippi sonnd, from Round island to Grand 

isl.and; to continue the drawing and engraving of preliminary coast chart No. 26, 

Mississippi sound, from Mobile "bay to Lake Pontchartrain, and coast map anu chart 

No. 100, from Marsh island to Grand island; to complete the drawing and engra

ving of a chart of the Missistnppi <lelta, and the sketches of the section; the 

drawing of those of Lake Borgne, the Rigolets, and part of La.Ire Pontchartrain, 

and coast map and chart No. 93, from Grand island t-0 Lake Pontchartrain; to 

commence the drawing of general coast chart No. XIV, from Pensarola "bay to 

Barataria bay; to complete the drawing and engraving of the chart of .Atchafalaya 
bay; to commence the drawing and engraving of that of Cote Blanche bay, and 

the drawing of that of Vermi"lion bay, will require ......................... . 

SECTION IX.-Part ef the coast ef Louisiana and the coast ef Texas. FIELD-WORK.

To continue the triangulation southward from .Aransas Pass, and the topography 

from Makvjorda e:nlrarwe southward and over .Aransas and Copa.no bay8; to con-

3 

17 

$33,000 

31,500 
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tinue the hydrography in and off shore from Matagorda entrance southward, and 

inside of Matagorda bay and its dependencies; to make the tidal observations which 

may be requisite: OHICE-W.OHK,-To make the computations and reductions 

from field-work; to complete the drawing and engraving of coast maps and chal'ts 

Nos. 106 and 107, from Galveston bay to Matagorda bay, and the sketches of the 

section; to complete the dra1ving and commence the engraving of coast map and 

chart No. 108, Matagorda bay; to continue the drawing and engraving of prelim· 
inary coast chart No. 31, from GalvP,ston bay to Matagorda bay: to commence the 

drawing of coast maps and chart8 Nos. 109 and 110, from Matagorda bay to Cor

pus Christi bay; and tho engraving of coast map and chart No. 105, Galveston bay, 
'vill require .. · · · · · · · · · · .......................•••.•................... 

Total for the Atlantic coast and Gulf of Mexico .. · . · · · · · · · · · .. · · ·. · · · · ... · · · . 

$25, 500 

250,000 

----------
The estimates for the Florida reefs, keys, and coast, and for the Western Coast of 

the United States, are int.ended to provide for the following progress: 
SECTION VI. Reefs, 7£cys, and coast qf Florida. FIELD-WORK.-To continue the 

triangulation of the eastern or Atlantic coast of the peninsula, south of lJfatanzas 
inlet, and north and south of Indian River inlet; to complete the triangulation of 
the keys and sounds between the outer keys and the coast of the peninsula; to 
connect, if practicable, the ~llfarquesas and Tortugas; to extend the triangulation 
north and south from Cltm·lotte harbor; to make a part of the astronomical and 
magnetic observations required in the 8ection; to continue the topography south 
of the St. John's river, and north and south of St. Augustine harbor, and, if 
practicable, over lndian River inlet, and northward of it; to complete the topog· 
raphy of the keys and coast of Barnes' and Gard's sounds and Florida bay; to 
complete the topography of Charlotte harbor; to complete the hydrography of the 
Florida reef, and to execute off-shore work connected with it; to continue that 
of F'lorida bay and Barnes' sound and dependencies; to commence that of Charlotte 

harbor, and to keep up tidal observations at the Tortugas: 0FFICE·WORK,-To 
make the computations connected with the field-work; to continue the drawing 
and commence the engraving of coast maps and charts Nos. 69 and 70, Florida 
reef, from Garden key to Nei.'-!found Harbor key; to continue the drawing and 
engraving of coast maps and charts Nos. 71 and 72, F'lorida reefs, from Newfound 

Harbor key to JJforq11esas key, and the drawing of preliminary coast charts Nos. 
19 and 20, Florida reefs, from Key Biscay'M to the Tortuga,s; to complete the 
drawing and engraving of coast map and chart No. 68, Florida reef, from Key 
BUicayne to Oaryttfort reef; that of Okarlotte Jiarbor; the sketches of the section; 
the drawings of Indian River inl.et and St. Augustine harbor; and to draw and 

engrave the tidal and G1df Stre.am diagrams, will require .... · · · •. · · · · · · · · · · · 
f:lECTION X. C()(J,<>t qf California. FIELD·WORK.-To continue the triangulation along 

the Pacific coast northward of Santa Barbara, and to make the triangulations o_f 
Santa Catol,ina and San (}lmnente islands; to continue the primary and secondary 
>triangulation north of Drake's bay, and to make such astronomical and magnetic 

$40,000 
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observations as may be necessary in that work; to execute topography within the 

triangulation of the Santa Barbara channel, main and islands; that of the 

dependencies of San Pablo bay, and such plane.table work as nwy he practicable, 

in addition to and connecting with the shores of Dral.·e' 8 bay and nortl1wanl from 
Point Reyes; to continue the hydrography of the coast soutl1 and north of San 
Francisw entrance, and that of Santa Barbara channel, with such other as the 

progress of the survey may show to bo first needed: to continue tidal oliserva

tions in the section: OFFfCE·WORK,-To make the necessary computations and 

reductions i to complete the drawing and engraving of a chart of San Pedro harbor, 
of Crescent Oily harbor, and of Tornales bay, and the sketches of the section; to 

continue the engraving of charts of San Francisco and San Pablo bays, and to 

commence the drawing of coast maps and charts north and ,;outh of San Fm11c1:sco 

bay. Also, for the operations in 
SECTION XI. Goa.st ef Oregon and that of Wa.shington Territory. FIELD·WORK.-To 

continue the triangulation of fflashington and Puget's sounds and of Hood's canal, 

and the topography connected with it; to continue the hy<lrogrnphy of the Gu?f 
of Georgia, and of Washington and Puget's sounds and their harbors, with ;;uch 

other hydrography as the progres;; of the survey may show to be expedient; to 
continue tidal observations in the section: OFFICE·WORK,-To make tLe necessary 
computations; to complete the drawing and engra,'ing of a chart of Coquille River 

entrance, and make the additious to tlie hydrographic sketch of Canal de Haro and 

19 

Strait ef Rosario, and the progress sketches of the sectiou, will require····· · · ·. $130,000 

For running a line to connect the triangulation on the Atlantic coast with that on 
the Gulf of Mexico, across the Florida peniusula, per act of March 3, 1843 . · ·. 5,000 

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

of the United States, per act of March 3, 1843· · .. ·. ·. · · · · · · · ·. · · · · ·. · · · · · · 5,000 
For repairs of steamers and sailing schooners used in the survey, per act of :March 

2, 1853 . . .. . . . .. . . . . . . . . .. . . .. .. . .. . .. . . . . .. • . . . .. . . . . . . .. . . . .. . .. . . . . 10,000 

For fuel and quarters and for mileage or transportation for offirerR and RoldierR of 

the army serving in the Coast Survey, in cases no longer provided for hy the 
Quartermaster's department, per act of August 31, 1852 ................... . 

For pay and rations of engineers for seven steamers used in tho hydtography of the 

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

5,000 

12, 800 
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The amounts thuR estimated for the work of the fiscal year 1860-' 61, and the appropriations 

for the present and two past fiscal years, are given below in parallel columns: 

Ohject. 

For survey of the Atlantic and Gulf coast of the Fnited Stat.es, 

including compensation of civilians engaged in the work, per 

act of March 3, 1843-------------------------------------
For continuing the snrv<'y of the Western Coast of the United 

States, including compensation of civilians engaged in the work, 

per act of September 30, 1850 ·---------------------------
For continuing the survey of tl1e Florida reefs and keys, including 

compensation of civilians engaged in the work, per act of March 

3, 1849. -- ---- ---- ----- -- - - - -- -- ---- - --- - - -- - - -- - - --- - --
For rmrning a line to connect the triangulation on tb.e Atlantic 

coast with that on the Gulf of Mexico, across the Florida peninsula, 

including compensation of cfrilians engaged in the work, per 

act of March 3, 184'3 .••••••••••••••••••••••.•• ------------

For publishing the observations made in the progress of the survey 

of the coast of the United States, including compens .. tion of 

civilians engaged in the work, per act oflfarch 3, 1843 ....... . 

For repairs of steamers and sailing schoonen1 used in the survey, 

per act of March 2, 1853 ...•••• ---------------------·--···-
For fuel and quarters, and for mileage or transportation for officers 

and enlisted soldien1 of the army serving in tb.e Coast Survey, 

in cases no longer provided for by the Quartermaster's depart

ment, per act of Augr1st 31, 1852 ••••••••••••••••••••••••••• 

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

hydrography of the Coast Survey, no longer supplied by the 

Navy Department •••••• ---- ••••••••••••• _ •••••• _ •• ___ ._._ 

*Formerly includr.<l in estimat~11 of the WBr DepnrtmenL 

I 

Ffocal year Fiscal year / Fiscal year Fiscal year 

1860-"61. 1859-'60. . i858-'59. 1857 -'58. 
I 
I 

&timalld. Appropriated. I Appropriated. I Appropriat~. 

$250,000 $250,000 $250,000 $250,000 

! 
130,000 130, 000 130,000 130,000 

I 
40,000 40,000 40,000 40,000 

5,000 5,000 I 10,000 16,000 
I 
i 

5,000 5,000 ------------1 15, 000 

10,000 10,000 10,000 15.000 

-----------· -----------· 
I 

10,000 •5,000 

I 1------------tl2,800 12,800 12,800 

t Formerly included in estimalel!I of the Navy Department. 

DEVELOPMENTS AND DISCOVERIES. 

The general list, up to 1858, inclnBive, is given in Appendix No. 8, and contains one hundred 
and sixty-one references to matters geographically arranged. My attention having been called 
by Geo. W. Blunt, csq., to the alleged grounding of a vessel on the Battery shoal, where it 
had been supposed there was water enough to float her, a re-examination of the shoal was 
made by Lieut. Comg. Craven, and the alarming state of things was developed which is stated 
in his report and in my letter to the New York Chamber of Commerce, copies of which are 
given in the .Appendix No. 13. The following is a list for the last year: 

I. Only eighteen feet at mean low water found on the rock one mile to the southward of 

Seguin island, coast of Maine. 
2. True po8ition of the Hussey Rock, in Casco bay, determined, correcting the erroneous 

one assigned on previous charts. 
3. Determination of the position of the "Hue and Cry," the "Old Proprietor," and other 

dangerR off Cape Elizabeth, Maine. 
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4. Development of a rock off Ogunquit, bare at low tides and very little known. 

5. A fishing bank sounded out off Wood island, coast of Maine. 

6. Huzzey's Rock, south of Fletcher's Neck, ~faine, determined in position. 
7. Development of a four-fathom bank off Cape Porpoise, :Maine. 
8. Determination of the position of a small rock with less than four feet at mean low water, 

near the channel, and in the vicinity of Great Rock, Hyannis harbor, Massachusetts. 

9. The existence of a seventeen-foot spot on the shoal off the battery, New York liarbor, 

the extension of the shoal towards the channel, and the shoaling of the water generally 
between the shoal and shore. 

10. The existence and character of sub-currents ascertained, as bearing on the physical 
condition of New York harbor. 

11. Changes developed in the shore Imes at the entrance of Little Annemessex river, 
Chesapeake bay. 

12. Less water found off Cape Roiriain by prelimina.ry examination than has been heretofore 
assigned. 

13. Further explorations in developing the character of the Gulf Stream in the Florid« 

channel. 

Changes were reported in Boston inner harbor which made a resurvey desirahle, and the 
occasion was taken of the presence of one of ·the hydrographic parties in the vicinity to 
execute the work more fully reported under the head of Section I. 

SURVEYS OF THE WESTERN CO.AST. 

The reconnaissance of this coast having been made, and its chief harbors and entrances 
having been surveyed, the annual list heretofore giveu will he replaced by a biennial one. 

During the past year, at the request of the authorities of San Pedro and Crescent City, 
miuute surveys of those harbors were made and charts prepared on a larger scale than the 

previous charts of the same localities. A survey of Gray's harbor was directed, but circum

stances preventing the land party from co-operating in it, a simple hydrographic reconnais
sance was made. The suJ:"Vey of Coquille river entrance was also ordered, and would have 
been accomplished but for an accident to the hydrographic vessel. Special arrangements 
have been made by Commander Alden for its execution. 

On the 15th of September the Treasury Department issued an order placing the steamer 
Active at the disposal of Lieutenant General Scott, and at the last advices from the Western 
Coast that vessel was undergoing repairs at the Mare Island navy yard, to be in readiness for 
such service as might be required under his orders. 

TIDE TABLES. 

The tide tables for navigators of the ooast of the United States have been revised in the 
Tidal Division of the office, and additional results for the diurnal inequality in the ports of the 
Pacific coast have been interpolated from the observations and reductions at the regular tidal 

stations. 

These tables {Appendix No. 14) contain the corrected establishment or mean lunitidal 
interval of one hundred and ten ports; the rise and fall of mean, spring, and neap tides, and 
the mean duration of flood, ebb, and stand. Simple rules for computing the time and height 
of high water, and for correcting the same for half monthly inequality, and for the daily 
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inequality where it is sufficient in amount to require notice, arc given. The different peculi
arities of the tides on the Atlantic, Gulf, and Pacific coasts of the United States are stated as 
derived from nume1·ous ob;iervations. Easy rules for the tidal currents on the sea-coast of the 
Atl!\ntic are also embodied in the explanatory notes to the tables. 

TABLE OF DEPTHS. 

In Appendix No. 15 is preseuted a revision of the table of depths which accompanied my 
report for 1857, with additions derived from results received at the office since that repQrt 
was published, and from the latest data furni;;hed by the Tidal Division. The table contains 
the depths that may be carried in at the entrances to principal ports and rivers, and that may 
be found at some of the more important anchorages on the several coasts of the United States. 
The compendious form in which this information is presented has been found very convenient 

for purposes of general reference. 

LIST OF GEOGB.APHICAL POSI'l'IO~S. 

The practical character of the triangulation is well shown in the resulting determinations of 
the latitude, longitude, and air-line ditances from each other of numerous points on all parts of 

the coast which have yet been reached in the operations of the survey. ThMe are furnished 
by computation from tbe notes and journals of observations kept at the stations by the several 
field parties which occupy them. As being of general interest and of direct practical use to 
surveyors, navigators, and others, the geographical positions, as increasing in number, have 
been given in the reports of alternate years, beginning with that for 1851. In Appendix 
No. 20 of this report, one thousand six lrnndred and sixty-two additional positions are furnished, 
including points in all the sections of the coast, excepting Section IV. The progress sketches 
show the locations of the points, the latitudes and longitudes of which, with the bearings and 
distances from each other, are given in the form of tables. 

The whole number of points determined, and of which the geographical positions have been 
published, amounts to seven thousand one hundred and seventy-eight. 

TOPOGRAPHICAL .A.ND HYDROGRAPHIC SHEETS. 

In my report for 1856 lists were given with the scales, dates, and register numbers of all the 

plane·table sheets and original charts then on file in the archives. The lists given in the 
Appendix Nos. 18 and 19 contain the titles, &-c., of the topographical and hydrographic sheets 
received and registered since that report was issued. To serve as an index for reference, the 
titles are arranged in geographical order, as in the former list. 

INFORMATION FURNISaED. 

Under an arrangement in the department which specially authorizes the communication of 
such data as the archives and records of th.e survey may furnish, on the conditions that due 
credit may be given for the same, and that the actual expense of copying the records be 
borne by the applicant, the usual calls have bt>en met as heretofore-(Appendix No. 6.) 
As regards the general purpose of the work, this practice is merely incidental, but it 
requires no enlargement to show that all parts of the Union partake of the advantage 
derived from the regulation. The information, furnished on the terms alluded to, without 
nny extra cost to the government, may be readily traced in general and elementary publi-
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cations, and so has, in a measure, already returned of its first fruits to the people at laq,e. 

Wherever interest is found in questions concerning the general geograph3~ of the country, 
it is clear that an accurate coast-line must ever be regarded as an important feature. 

STATISTICS. 

A revised table containing the statistics of field and office work is given m Appendix 
No. 7. It will readily be seen that the nature of the data given in some of the items 
renders the compilation of such a statement a matter of considerable difficulty and labor. 
Many of the plane-table and hydrographic sheets being required for purposes of reference 
in joining the new to former work, the statistical data which they would furnish without 
hindrance to the operations constantly going on at the south during winter, and at the 

n01·th in summer and autumn, can be reached only by degrees in the process of distributing 
under the head of each year the work which properly belongs to it. This has at length 
been as nearly ac<::omplished as the nature of the material and necessities of the work will 
allow. A systematic revision has been made of all the data, and provision for continuing 
the same from year to year upon a regular plan and with the same supervision, so that 
uniformity in the comparisons may be insured. 

DISTRIBUTION OF REPORTS AND MAPS. 

The lists kept at the office now contain the names of about four thousand individuals and 
public institutions to which the annual reports are sent regularly, as they are published. 
These lists have received additions, from year to year, of addresses referred by senators and 
members of the House of Representatives, and some have been registered on considerations 
connected with the known vocation and standing of the persons and institutions applying 
for them directly. About three hundred institutions of learning are embraced in the general 
list. The total stated is exclusive of a number of copies sent in exchange to foreign govern
ments and societies, and of the miscellaneous distribution to individuals. In numerous cases 
calls made by the constituents of members of Congress after their complement of copies 
was exhausted have been supplied from the office, as are also the special applications con
stantly received from all parts of the Union, and from pa.rties connected with the merchant 
service in the coasting trade. All the vessels of the navy and revenue marine, light-house 
inspectors, a large number of officers of both branches of the military service, custom-house 
officers, and others connected with the General Land Office in the States, and the Chambers 
of Commerce, Boards of 'l'rade and Underwriters in the principal seaboard cities, have 
been regularly furnished in the same way. 'l'he total number of copies distributed within 
the year was six thousand one hundred and seventeen. 

Of maps, charts, and sketches, over fourteen thousand impressions have 'been distributed 
since the date of my last report. More than half of these were sent to the principal de
partments of the government, to foreign institutions, and to certain libraries and other public 
depositories designated by members of the House of Representatives in their respective 
districts throughout the entire country. 

It is expected that the Coast Survey Report for 1858, ordered by the last Congress to 
be printed, will, with its maps and charts, be published by the energetic Superintendent 
of Public Printing in the early part of the session, anticipating by many months the former 
rate of publication. 



 

24 REPORT OF THE SUPERINTENDENT OF 

REPORT OF COMMITTEE OF TWENTY. 

At their meeting in 1857 the American Association for the Advancement of Science appointed 
a committee of twenty,* to examine anew into the character and progress of the Coast Survey. 

A report had been made by a committee in 1849, and a new examination wafl desired. The 

conclusions of this committee, after a most elaborate investigation of the subject, are given in 

their report, t a8 follows: . 

''With these voluntary ~nd emphatic testimonies to the character of a work as magnificent 
in its scientific aspects as it is valuable in those which are purely utilitarian-testimonies, 

moreover, emanating from sources which rank, in point of authority, among the highest known 

to the scientific world-the committee might be justified in closing a report already protracted 

beyond their expectation. After the extended review, however, which they have taken of the 

purposes in which this great undertaking originated, of the history of its growth, and the 
expansion of the processes involved in its execution, and of the brilliant results which have 

already crowned itB diversified labors, it will probably be expected of them that they ~hould 

condense the final expression of their opinions into a form sufficiently concise to be compre· 

hended at a single view. As the succl.nct recapitulation, therefore, of the conclusions at which 

they have arrived, the committee, with entire unanimity, concur in stating the following 

propositions : 

"1. The American Coast Survey, in its inception, was a work imperatively demanded by a 

due regard to the industrial interests of the country, dependent, as they are, greatly upon the 

prosperity of commerce for their free development. 

'' 2. The indecision which marked the early policy of the government in regard to this 

survey, and the consequent delay of its efficient operations, and postponement of its beneficial 

results, were of manifest disadvantage to the material welfare of our people, and cannot but be 

still subjects of serious regret. 
'' 3. The economical value of such surveys is attested by the univer.ial voice of all com-

o L Judge J. R. Kane, 'President Amer. Phil. Society, Penna. 
2. Gen. Joseph G. Totten, Chief Engineer U. S. A. 
3. Prof. Benjamin Peirce, Harvard College, Mass. 
4. Prof. John Torrey, U. S. Assay office, N. Y. 
5. Prof. Joseph Henry, Secretary 8mith80nian Institut-e, D C. 
6. Prof. J. F. Frazer. Univenrity of Pennaylvania, Penna. 
7. Prof. Wm. Ch.auvenet, U. 8. Na.val Aca.demy, Md. 
8. President F. A. P. Barna.rd, University of Misllhlsippi, Mifle. 
9. Prof. John Leconte, College of South C!U'ollna., S. C. 

10. Prof. Wm. M. Gillespie, Union College, N. Y. 
ll. Prof. F. H Smith, University of Virginia, Va. 
12. Prof. W. H. C. Bartlett, U.S. Military Aca.demy, N. Y. 
lB. Prof. Wolcott Gibbs, Free .Aca.demy, N. Y. 
H. I'rof Stephen Alexander, College of New Jersey, N. J. 
15. Prof. Lewis R Gibbes, Cha.rleston College, S. C. 
16. Prof. Joseph Winlock, Supt. Am. Na.ut. Alm., Ky. 
17. Prof. James Phillips, University of North Carolina., N. C. 
18 Prof. Wm. Ferrel, Nashville, Tenn. 
19. Prof. Edward Hitchcock, Ambe111t College, M:B68. 
20. Prof. James D. Dan.a., Yale College, Conn. 

t Report on the history e.nd progre&11 of the .American Coaat Survey, up to the year 18581 by the committee of twenty 
appoint.ed by the American A&!ociation for the Advancement of Science, a.t the Montreal meeting, Ang1Ht, 1857. 
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mercial men, and by the concurrent practice of all commercial nations, no less than by the 

melancholy records of marine disaster annually occurring upon every unexplored coast. 

"4. Their scientific vulue is witnessed, in the instance of the American Surve.Y, by the 

spontaneous tributes of approval frequently and freely bestowed upon it-no less in regard to 

the ability, energy, and skill displayed in its management than to the magnitude, variety, and 

oftentimes curious interest of the results it has wrought out-by individuals and organized 

bodies of men whose high position as scientific authorities renders their opiuions upon subjects 

of this nature entirely conclusive. 
"5. This work has conferred many valuable benefits upon science, indirectly and incidentally, 

in the invention or perfection of instruments, in the improvement of methods of observation or 

of computation, in the development which it has given to special subjects of interesting inquiry, 

and in the stimulus which it has furnished to the scientific talent of the country, especially in 

the field of astronomical observation and investigation. 

"6. A careful study of the progress made from year to year, especially since the enlarge

ment of the scale of operations under the present Superintendent, affords ample evidence that 

the work has been expeditiously prosecuted, and that the amount accomplished up to the 

present date is materially greater than has ever been accomplished in any other country in the 

same length of time and with the same means. 

"7. Compared with similar surveys executed or in progress of execution by foreign govern· 

ments, the American Survey has been conducted with remarkable economy. 

'' 8. Compared with such foreign surveys, the quality of the work done in this will bear the 

test of any standard that has ever been anywhere set up, and is such as to reflect honor on the 
scientific character of our country in the eyes of the world. 

'' 9. Every consideration of economy, of humanity, and of regard for the reputation of the 

country, demands that the work should be prosecuted with undiminished activity until every 

portion of our coast shall have been as thoroughly explored and mapped as those have been 

already in which its operations commenced. 

"10. Conclusive reasons, involving other weighty public interests no less than this, but 

connected also with the project of verifying in the happiest manner the geodesy of our 

extended and circuitous coast, conspire to render the triangulation of the great Appalachian 

chain of mountains a most desirable undertaking, and encourage the hope that our government 
will very early direct that most important work to be executed. 

"11. The publication in full of all the observations upon which the published results of the 

Coast Survey are founded, together with the methods employed in the reduction and discussion 

of the observations,. would be a contribution to science, and especially to the science of geodesy, 

of inappreciable value, besides being necessary to secure the records against loss; and the 
committee earnestly hope that the government may not fail to provide the means for the 
adequate and rapid proBecution of this work. 

'' 12. The existing organization of the survey, judged in the light of the experience acquired 

by our own and by foreign governments in the management of such works, is, in the deliberate 

opinion of the committee, preferable to any other that has ever been suggested. 

"These propositions have not been hastily sketched, and are not lightly thrown out; but 

they are an110unced as the result of mature reflection and careful consideration. With their 
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announcement, the duty of the committee, under the resolution appointing them, is discharged. 

The committee cannot, however, forget that they have another duty, unprescribed by any 
resolution, to fulfil; which is to express, on behalf of the association which has charged them 

with their present reRponsihility and of the world of science, which they may claim for the 

moment to represent, their deep sense of the obligation which they feel to be due to the 

enlightened statesmen who, whether in the executive branch of the government or in the 

legislative halls of Congress, have sustained the work to the present hour by their liberi;tl 

recommendations or their able advocacy, and have labored to conciliate to it the popular favor 

by their intelligent and manly expositions of its objects and its value. 

''Among the distinguished men who hold in their hands the destinies of the country are still 

to be found statesmen no less enlightened aBd no less liberal. To such. therefore, with what

ever branch of the government they may be connected, the committee, 'in conclusion, most 

cordially commend the important work which they have been reviewing, and, in the name of 

the associated science of the country, they solicit for it the continuance of the executive 

favor and legislative support which it has hitherto enjoyed." 

TELEGRAPHIC LONGITUDES. 

The work oi reductions of telegraphic longitudes, under the direction of Doctor B. A.. Gould, 
has made excellent progress, besides which, a working list for a catalogue for selecting proper 

stars for the latitude determinations of the survey has been carefully prepared, The recent 

longitude determinations of Calais, Bangor, Mobile, New Orleans, and Albany, New York, are 
far advanced in their reductions, and it is expected that all the reductions of work of former 
years will have been completed, and put in the shape for publication before the expiration of 
another year. A new determination, connecting Apalachicola with the main series, will be 

undertaken this winter. Careful investigations have been made of the determination of the 

probable error of reading off the Morse fillets, and of chronographs of different kinds, as well 

as to a suspected personal equation in reading off the several registers, and the results have 
been highly satisfactory. as showing the readings made to be affected with smaller mean errors 

than any other chronograph readings to which the party had access. The personal scale of 
the readers, too, was tested with satisfactory results, showing the distribution of readings of 
even the hundredths of seconds to be equable and satisfactory. The special report upon the 
circumpolar catalogue was published in the Astronomical Journal for January, 1859. 

BASE OF VERIFICATION. 

The base of verification measured upon Epping plain~ in :Maine, in 1857, bas been connected 

with the primary triangulation, and the verification has been most complete. The approximate 
leugth of the measured base, as deduced from the office discussion up to 1859, subject yet to 
some small change for the full result for the expansion of the comparison bar, and the con
nexion with the standard metre is 8, 715.845 metres. As derived through the primary trian· 

gulation from the mean of the Fire island and Providence bases from computations to 1859, 
the same base is 8, 715.837 metres in length, differing but eight millimetres, or three tenths of 

an inch from the former value. 
The verification is much within the corrections to be derived from expansion and comparison 

w~th the standard metre. 
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.MAGNETIC <1BSERVATIONS. 

A memoir prepared by me for the Smithsonian contributions to knowledge and published 
therein containing a discussion of the magnetic and meteorological observations made between 
1840 and 1845, at the Girard College of Philadelphia, under my direction, and the patronage 
of the American Philosophical Society and of the War Department of the United States, is 
given in Appendix No. 22. The observations themselves were made in connexion with the 
extended series under the patronage of the governments of Europe, and were published in 
extenso by the Senate of the United States. The results arc of practical value in connexion 
with the discussion of changes daily and annual, and others in the magnetic variation, as well 
as of scientific interest in reference to the periodical character of the disturbances ob!!erved. 
The discussions given in my previous reports have proved useful, in a great variety of cases, 
to surveyors and others, so that the correspondence in regard to them has at different times 
been quite interesting, from the number and character of the questions raised and settled. 
The facts given in this paper will, I feel convinced, find in like manner useful applications in 
practice. 

In a scientific point of view the connexion between a well determined period in the daily 
variation of the needle and in its disturbances, and the period of change in the sc¥.ar spots, 
must be considered not merely curious but important, as proving one of the links connecting 
the phenomena of the earth's magneti:srn with the general phenomena of the solar system. 

The subject of the secular change of the magnetic declination (variation of the needle) has 
again been taken up, and the former discussions given in my annual reports for 1855, 1856, 
and 1858, have been extended. The results are now tabulated and put in a practical form for 
ready use. Appendix No. 24 presents the report of Assistant Charles A. Schott, on the last 
results from the discussion of the secular cbauge of the magnetic declination, accompanied by 

tables showing the declination (variation of the needle) for every tenth year from the date of 
the earliest reliable observation, for twenty-six stations on the Atlantic, Gulf, and Pacific 
coasts of th~ United States. The report, after pointing out the change made in the method of 
treating the observations adopted since the date of the discussion given in my last report, 
describes in general outlines the character of the secular change. The formulre deduced for 
each station are then presented, acoompanied by tables of the declination at every tenth year 
and the deduced epoch of minimum west (or maximum east) declination with its corresponding 
amount; and also the annual changes for the three epochs 1840, 1850, 'and 1860. Results for 
several stations outside of the limits of the United States are also given. The paper concludes 
with a list of the observations used in the discussion, but which have not yet been published 
in either of my former reports. 

In the sttmmer Assistant Schott determined the magnetic elements at a number of stations 
in the New England States; further notices of which will be given under the heads of Section I 
and Section II, in the body of this report. The results deduced from his observations are 
stated in tabular form in Appendix No. 23. 

A new map 0f the magnetic variation of the world for 1858, compiled from various authentic 

sources, has been published under the auspices of the British admiralty, by F .• J. Evans, 

master, R. N. This has been carefully examined by those officers of the Coast Survey whose 
studies have led them into this field, and meets with high approval. The results have been 
transferred (Sketch No. 38) to the polyconic projection used in the Coast Survey, and are 

! -; 
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given m this report, with a table from the chart, (Appendix No. 16,) showing the variatim,s 
corresponding to different latitudes and longitudes, for the use of navigators. 

GULF STREAM. 

The observation~ in the Florida channel have been completed during the past year, and have 
yielded the most interesting results, of which a report is given in Appendix No. 25. 'l'he form 

of the bottom of the strait is shown to be simply that of a deep trough, the deepest part o( 
which lies on the Cuban side of the straits. The cold water from the north is found at the' 
bottom of this trough, having a temperature of thirty-four degrees. The overlying warm water 
of the Gulf Stream is without bands, alternately colder and warmer, as it should be if the figure 
of the bottom determined the formation of these bands, as has been supposed. .A.t Cape 

Florida the stream is narrowest and shoalest, and the cold water here comes near to the sur
face, makiug this a comparatively cold band in the longitudinal direction of the stream. 

The depth of the strait only five miles from Havana is eight hundred fathoms, and close to 
the island of Bernini three hundred fathoms. This great depth is no doubt caused by the 

wearing action of the polar current. 'fhe form of this trough renders it probable that the main 

stream of the Gulf is that which makes the circuit of the Gulf of Mexico. 
The "€old wall" along the coast of the United States is traceable along the Florida keys 

and to the Tortugas. 
Some investigations, by experiment, of the effect of pressure on the Saxton metallic thermo· 

meters are given in the same article of the Appendix. 

TIDES .A.ND CURRENTS. 

It will be recollected that the physical survey of New York harbor was first commenced at 

the request of the Commissioners on Harbor Encroachments, and that the expenditures for so 

much of the work as exceeded the requirements of the Coast Survey have been defrayed by 

the State of New York, the Coast Survey officers, under anthorfty given to the Commissioners 
by the President of the United States, and under the directions of the Treasury Department, 

having carried on the survey. Its results have thus served the double purpose of the new 
Coast Survey map of the harbor of New York, which in a preliminary form was published in 

my report of lb57, and which is in progress of engraving in its finished condition, as well as of 

the Commissioners' map of the harbor. 
In regard to the physical survey, it is not too much to claim for the observations made, 

which have now been continued through several years, that they have developed in a general 
way the causes of the channels and of the shoals of New York harbor and bar, and of the 

changes above and below water. The curious and unexpected fact of rotary currents at and 
below the surface at the entrance to the Hudson, rotating in a vertical direction, so that while 
the water on the surface is running ebb to the south, below the surface it is running flood, or 
northward, is fully established by the observations, and is of itself of very great practical value . 

.A.bout nine thousand observations of currents, of which three thousand were taken below the 

surface, and seven thousand four hundred and ninety observations of the tides, were made in 
the course of this work during the past season. 

Observations at current stations beyond the light-ship show that the constant currents, inde· 
pendent of those from the drainage of the land waters, sweep the Bay of the Five States. One 

of these stations was nearly sixty miles east-southeast from Sandy Hook. The motion of these 
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currents sometimes extends to the whole body of the sea, and at others is more or less super
ficial. The currents near the south shore of Long faland were observed by casting into the sea 
large shells previously marked, and noting the places and times at which they were thrown up 
on the beaches. Nearly one-third of the shells were picked up, and their motion established 
the existence of an excess of easterly current, independent of the effect of winds and waves. 
The existence of this easterly drift has often been asserted, and yet the spits of the inlets 
make to the westward, seeming to disprove the fact of an excess of easterly current. To 
unravel this many observations were made, and the clue seems to have been found in them, but 
their full discussion is required before pronouncing upon this. This probable clue is in the 
movement of the waves. 

Appendix No. 26 contains the report of Assistant Mitchell, by whom the observations were 
made. 

RECORDS AND RESULTS. 

The inquiries in regard to this publication are constant, notwithstanding the notice given 
in my last report of the inadequacy of the appropriation to publish the work. The utmost 
that can be done with the present means is to keep pace with the records in preparing the 
work, and this imperfectly. .A volume of Gulf Stream results will, it is expected, be published 
within the next year ; but if this is accomplished, it is all that can be done, as stated in my last 
report, with the means in hand from former appropriations. I have no doubt of the importance 
of resuming this work as soon as the state of the treasury ·will permit, as it secures the records 

from possible loss, and enables us, while those are connected with t.he survey who have executed 
the work to be published, to have full scientific criticisms of the results. It has been the 
reproach of such surveys that there is great delay in publishiug results, so that they appear 
only years after the work has ceased, and wl1en tlie observations are in a degree obsolete. I 
should like to avoid the application of this remark to our "vork, if pos8ible. 

PROJECTION TABLES. 

These tables, as given in Appendix No. 33, were arranged by Assi8tant J. E. Hilgard, and 
are the extension to lower latitudes of similar ones which appeared in my annual report for 
1856. They are based upon a polyconic development of the earth's surface, which supposes 
each parallel of latitude to be represented on a plane by the development of a cone, having the 

parallel for its base, and its vertex in the point where a tangent to the paralle'. intersects the 
earth's axis. In this system the degrees on the parallel preserve their true length, and the 
general distortion of area is less than in any other geometrical mode of representing a given 

portion of the earth's surface. Bessel's constants, which have been adopted for projections 
required in the Coast Survey, were used in tlie formation of the tables. 

Table I gives the length in metre~ of one degree of latitude and longitude for each degree 
of latitude from 0° to 54°, and the value of the corresponding radius of the developed parallel. 
It also gives the values of the angle subtended at the vertex of the cone by the developed par
allel, for ten degrees of longitude, by means of which the tables may readily he extended. 

Table II gives the rectangular co-ordinates for thirty degrees of longitude on each parallel, 
from latitude 1° to 54°, the numbers in the table corresponding to the actual dimensions of the 
earth in metres, and only requiring to be divided by the proper number for any desired scale. 
Notes explanat.ory of the tables precede them in the Appendix. 
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INSTRUMENTS AND APPARATUS. 

An apparatus for deep-sea soundings, based upon his examinations of this subject, has been 
devised by Professor W. P. Trowbridge, assistant in the Coast Survey. A full description of 
the instrument will be found in the .Appendix No. 34, and views of its several parts on Sketch 
No. 39. The principal feature of this sounding apparatus is new, but simple, and it is hoped 
that a great improvement on the present modes of sounding in great depths may result from 

itR application. The friction upon the line in the descent of the lead is avoided, and the conse
quent freedom of descent secured by having the line compactly coiled along with the sinker, 
the uncoiling taking place in the descent of the apparatus. It is proposed to test the practical 
working of the instrument during the coming season. 

The experiments with the pressure tide-gauge of Captain Hunt, of the Corps of Engineers, 
have been continued, and show that the instrument must in many cases be a very useful one. 
By filling the tube which communicates between the pressure bag and the indicator with alcohol, 
we expect to he able to use the instrument at low temperatures and when the surface of the 
water is covered by ice. The experiments of Mr. J. M. Batchelder, in continurttion of those 
noticed in my report of last year, are 8tated in Appendix No. 35. 

In the report of Assistant Henry Mitchell (.Appendix No. 26) v.rill be found descriptions of 

improvements in apparatus for detecting and measuring sub-currents, and also of an improved 

form of pile for securing structures upon shoals or along the open coast, where the heavy sea 

prevents the use of ordinary means. These devices are illustrated in Sketch No. 40. 

In the use of the improved current apparatus the velocities of the drifs in the lower water 

strata are compared with the superficial movements of tl1e sea by measuring, during a specified 
interval of time, the separation which takes place between a floating body and a system of globes 

or shafts let down to great depths. When in use the apparatus is in no wise connected with 

the vessel, so that no discordance in the observations can result from the motions of the latter, 

and the experiments may be made accurately even in a heavy sea . 

.Assistant Mitchell's improved pile is a device borrowed from nature, be having observed that 

certain seed vessels, by virtue of their forms, bury themselves in the earth when agitated by 

wind or water. This pile, instead of being torn up by the waves, is impelled steadily downward. 

It may be hewn out ever so roughly, its success in practice depending upon very simple 

conditions described in the report which I have referred to. 
In his past season's operations Mr. Mitchell has made ·successful use of apparatus compre

hending the improvements he describes. 

OFFICERS OF THE ARMY. 

Between November 1, 1858, and the same date of the present year, five officers of the army 
have deen detached from the Coast Survey, and two detailed for service. Captain E. B. Hunt, 
of the Corps of Engineers, has not been regularly detached, but has, in fact, been so occupied 
with engineering duties as to render it impracticable that he should give any portion of his 

time to the Coast Survey. 
Captain A. H. Seward, U. S . .A.,detached on his promotion, has rendered good service, and 

shown remarkable adaptation to our work in charge of a triangulation party in the very diffi
cult region of the inner Florida keys, and the loss of his experience to the survey is much to 

be regretted. 
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Lieutenant J. C. Tidball, U. S. A., had been in charge of the drawing division of the Coast 
Survey for several years, and was a very efficient officer. Lieutenants J. P. Roy, and Rufus 
Saxton had been serviceable both in the field and office. The experience of all these officers 
is now lost to us in their several positions. 

Appendix No. 3 contains a list of the army officers .now attached to the Coast Survey. 

OFFICERS OF THE NAVY. 

During the past year we have lost by detachment the services of two of the most expe· 
rienced chiefs of hydrographic parties. Lieutenants T . .A.. Craven and J. N. Maffitt, U. S. N., 
have thoroughly indentified their names with the Coast Survey, and wherever their labors have 
extended, from Maine to Texas, have left the mark of their special abiliry for the work. 
During the last period of their service they were but temporarily attached to the survey, it 
being understood that the Navy Department would soon need them in highly responsible posi
tions connected with the general service, but they, nevertheless, both found time, the former 
on the Florida reef, in New York harbor, and in the Gulf Stream, and the latter in organizing 
a system of repairs and equipment, to cause that short period to be remembered as important 
to the survey. 

By the kindness of the Hon. Secretary of the Navy, my letters of acknowledgment to these 
officers were transmitted to them in the most complimentary way.-(Appendix No. 39.) 

Lieutenant W. G. Temple, U. S. N., was detached from the command of the steamer Corwin 
in October, 1858, and from the F>urvey in April, 1859. Ho had been in charge of a party less 
than two years, but his preliminary experience in the work, and his intelligence and industry, 
rendered every day of his connexion with it useful to the survey. 

Lieutenant '!'. B. Huger, U. S. N., was detached at the close of his summer's work, having 
earned the name of a zealous and intelligent chief of a hydrographic party. 

Of the chiefs of parties who have replaced these officers, Lieutenant Wilkinson and Lieu
tenant Phelps have had considerable experience in the survey in former years, as junior officers 
of parties. 

The names of all the officers now on duty in the Coast Survey are given in Appendix No. 5. 
The deficienc) in the number of naval officers, by which only one lieutenant is now allowed 

to each hydrograi>hic party, has made a radical change in our service. The master's mates 
allowed to the parties will, in time, be trained to the work, but thus far the difficulties have 
been much increased by the want of experienced officers. The rules r~quired ~o give a form 
of organization to this branch of the service have been adopted, and their working will be 

carefully observed. 
All the engineers of the Coast Survey vessels are now civilians, and their entire emolument 

is derived from the Coast Survey appropriations. Under the regulations of the Treasury 
Department they are employed by the chiefs of hydrographic parties at fixed rates of pay, 
their employment lasting, as a rule, only while the vessels are in commission. 

HYDROGRAPHIO DIVISION. 

The advantages to be derived from this division have been fully realized by the activity of 
Lieut. J. N. Maffitt, U. S. N., who was in charge of it at the outset, with Mr. A.. Balbach as 
the draughtsman. Commander 8. S. Lee, U. S. N., who has replaced Lieut. Maffitt, will no 

doubt maintain all its efficiency. 
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The duties of hydrographic inspector, which are combined with those of the charge of this 
division, are of great importance, and Commander Lee has ~lready shown the efficiency and 
economy which must come from the new organization devised by Lieut. Maffitt, and commenced 
under bis immediate supervision. 

By the kindness of the Hon. Secretary of the Navy, and of Commodore Smith, chief of the 
Bureau of Docks and Yards, the necessary store-room has been assigned to us in the New York 

navy yard, and the order and method introduced into the laying up, repairs, and fitting out of 
our small vessels, and into the charge of them while laid up, will prove not only a sou~ce of 
efficiency, but also of economy. 

AIDS TO NAVIGATION . 

.A.s the hydrographic work advances, and developments are made of the known or hitherto 
unknown dangers to navigation, the practice has been, with the chiefs of parties, to report 
upon them, with such recommendations in regard to buoys or other marks as in their judgment 

. are necessary. Their remarks on the aids required for safety in navigation are from time 
to time referred through the department for the consideration of the Light-house Board . 
.Appendix No. 40 contains a list of the caRes reported within the year, and Nos. 41, 42, and 
43 my communications relative to the special localities and character of the marks required 
for the purposes of mariners. 

OBITUARIES. 

The survey has lost during the past year, by death, the services of Lieut. John K. Duer, 
U.S. N., who was in charge of one of the hydrograpbic parties in the Gulf of Mexico. This 
officer discovered in 1857 the new channel east of Dog island, leading into St. George's sound, 
and to Apalachicola, so important to the future development of that part of the coast of Florida, 
and was engaged in completing the survey of the approaches when he died. He was a zealous 
and industrious officer, regarding always the public service rather than bis own health or 
convenience, and died of a disease of the heart aggravated by the labors and responsibilities of 
his position. 

_,,, Mr. Gustavus Wiirdemann, in charge of the tidal observations on the Florida reefs and in the 

Gulf of Mexico, died at his home in New Jersey on the 29th of September. His health had 

been failing for some years, and during the last year he had discharged his duties with great 
difficulty, owing to physical debility. 

-

Mr. W iirdemann entered the survey under my predecessor, and served until the period of his 

death with a fidelity and singleness of purpose that has never been exceeded. Exact truth

fulness was the leading trait of his character, and his observations were reliable in the most 

minute as in the largest points. It is easily seen that it is no exaggeration to say that such a 
man in his place was invaluable, and an example worthy to be held up as the type of faithful

ness. During the discharge of his laborious duties he found time and opportunity to make 

collections in natural history, which have been acknowledged by the Smithsonian Institution 

as among its most valuable contributions to the knowledge of the fauna of Florida. 

Mr. F. Dankworth, one of the oldest and best engravers in the Coast Survey Office, whose 
employment dates from 1843, died on the 19th of April. He had been in infirm health for the 

last year, but continued to the last to work at his art, to which he was successfully devoted. 
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I proceed now to give, in the usual geographical order, detailed statements of the field-work 

done on the Atlantic, Gulf, and Pacific coasts of the United States, under the head of sections, 

the limits of which have been already defined. In each chapter the work is described 

generally in the natural order taken iu its execution, as triangulation, topography, hydrography· 

Notices of the office-work done in Washington precede the several chapters, each of which 

corresponds to one of the sections. 

SECTION I. 

FROM PASSAMAQUODDY BAS TO POINT JUDITH, INCLUDING THE COAST OF THE STATES OF MAINE, NEW 

H.A.MI'SHIBE, M.A.SS.A.CHUSE'ITS, AND RHODE ISLAND.-(Su:rcH .A., Nos. 1 AND 2.) 

The progress in the field-work of this section is stated under the following heads: 

1. Georletic and astronomical observations.-The primar~T triangulation and the astronomical 

and magnetic observations connected with it have been carried to the boundary, and Chamcook 

station has been occupied for the survey of Passamaquoddy bay. 

2. Triangulation connected with Epping base.-The primary triangulation has been connected 

with the base of verification on Epping plains, measured in 1857. The verification from the 

first approximate mmputations is highly satisfactory, the length as measured and as computed 

from the triangulation differing but three-tenths of an inch in five miles and four-tenths. This 

brings the results much within the range of uncertainties of expansion of measures and the 

like. 

3. Trianqulation of Pen0b8cot bay.-This work extends over the entrance, embracing the 

islands as well as the main. 

4. Triang-ulatiori of Muscongus bay and sound.-This work has been extended from the 

Sheepscot river over the Damariscotta and over Muscongus bay and sound to a junction with 

the Penobscot work. 

5. Topography qf Wiscasset bay.-A stretch of about four miles above and below the town 

of Wiscasset has been completed, joining with the work of the previous year on the Sheepscot. 

6. Topography qf Merryme,eting ba,y and qf Bath, Maine. -This is a continuation of the 

survey of the shores of the Kennebec river. 

7. Topography of Casco ba,y, Maine.-This is a continuation of the survey of the main and 

islands of Casco bay, and extends to Harpswell Neck. 

8. Plane-table survey of the Isle of Shoals and adjacent coast. 

9. Topography of Barnstalk harbor and approaches, Ma.ss.-This forms part of the topography 

of Cape Cod, which remained to be executed on the inner shore. 

10. Hydrography of the approaches to Sheepscot ba,y and Kennehec river, Maine.-These were 

nearly completed. The least depth of water upon "Mile Ledge" was found to be but eighteen 

feet at mean low tide. 

11. Hydrography qf Gasco bay.-This is in continuation of the soundings of the lower part 

of Casco bay. The well known "Hussey Ro~k" was found to he erroneously laid down in 

position on the best charts. The shoal artificially caused off Union wharf, Portland harbor, 

has been nearly removed. 

12. In-s"IJ<yre hydrography between Cape Elizabeth and Cape PorpoiM, coast qf Maine.-This is 

nearly connected with the hydrography of the approaches to Portland harbor. Cape Porpoise, 
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Stage Island, and Wood Island harbors were surveyed in connection with this work. The 

developments here were numerous. 

13. Off-shore hydrogrophy, coo.st of Maine, New Hampshire, and Massachusetts.-Important 
contributions to this have been made. 

14. Examination qf Salem harbor.--This was an extension of the examination of last year. 
15. Rock determined in Hyannis harbor, Mass. 

16. Magnetic observations at localities extending from Portland to Cape Ann. 

17. Tidal observations. 
This work has occupied three triangulation and magnetic, four topographical, and two hydro

graphic parties during the whole or parts of the season. 

Office-work.-The drawing and engraving of additions to the chart of Boston harbor have 

been completed, as also the drawing of those of Portland harbor, Lyn,n harbor, and a new 
edition of that of M uskeget channel, and the engraving of the preliminary charts of Kennebec 
river and Rockport harbor. Progress hall been made in the drawing and engraving of general 

coast chart No. II, from Cape Ann to Gay Head, and of preliminary coast chart No. 3, from 

Cape Small Point to Cape Cod; in the drawing of coast maps and charts, No. 7, from Mus

congus bay to Portland harbor; ~os. 9, 10, and 11, from Cape Neddick to Hyannis harbor, and 
No. 14, from Cuttyhunk island to Block island; also in the engraving of coast maps and charts, 

Nos. 12 and 13, from Monomoy to New Bedford; the views for the&e charts, the finished maps 
of Kennebec river and Lynn harbor, and the new edition of the chart of Muskeget channel. 

Geodetic and astronomical olA•ervations.-The party under my immediate direction was organ

ized at Washington early in June for the purpose of completing the primary triangulatiol!l of the 
coast near the northeastern boundary of the United States~ The preliminaries required in the 

erection of additional signals and posting the heliotropers were executed by Assistants C. 0. 

Boutelle and G. W. Dean, and the preparations necessary in occupying the stations were, as 

usual, made by Mr. Thomas McDonnell, artificer in the Coast Survey. 

Station Howard, situated on the western side of Machias bay, and in the township of Ma
chiasport, Washington county, Maine, was first occupied. Owing to unfavorable weather, 

arising chiefly from the prevalence of sea fogs, but little progress was made until the middle 

of July, when the measurement of horizontal angles was commenced. From that period the 

work advanced well, and the various operations being satisfactorily completed by the 15th of 
.August, arrangements were made for the immediate transfer of the party and instruments to 
the station Western Ridge, in Cooper township, in connection by a primary line, as may be 

seen by reference to sketch No. 1, with station Howard. 
The operations at Howard included t11e measurement of twenty-four horizontal angles with 

the thirty-inch theodolite; vertical angles with the eight-inch Gamhey circle, C. S. No. 57, 
upon six pointtl; the determination of the latitude with the zenith telescope; azimuth obser~ 
vations with the thirty-inch theodolite; the determination of the magnetic elements; levellings 

for ascertaining the height of the ste.tion above the sea, l\lld the usual meteorological observa

tions. These several particulars, in connection with others, will prese:atly be noticed more in 

detail. 
The moo.surements of horizontal angles at t1tation W estem Ridge were commenced on the 30th 
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of August, and the work was pressed forward until the 27th of September, at which date all 
the geodetic, astronomical, and magnetic observations were brought to a successful close. 

For extending the triangulation so as to include the northeastern boundary in the vicinity 
of Passamaquoddy bay, Chamcook station, near St. Andrew's, New Brunswick, was occupied 
by Assistant Dean between the 13th and 28th of October, and satisfactory measurements made 
of the angles required to conclude the primary work. 

'l'he facilities extended to Mr. Dean by T. B. Wilson, ei;q., of Chamcook, and Capt. Thomas 
Jones, U. S. consul at St. Andrews, while prosecutiug the operations in that vicinity, are 
acknowledged in his report. 'l'he following statistics exhibit in brief the work executed by 
my party in this section during the past season: 

Triangulation.-Atstation Howard 1,066 observations were made with the thirty-inch theodolite• 
C. S. No. 1, upon ten signals and an elongation mark. The vertical angles for determining the 
heights of the principal stations were measured with the eight-inch Gambey vertical circle, C. 
S. No. 57, aud for this purpose sixty-seven sets each, coni;isting of six measurements of the 
angle, were made upon the signals of six stations. 

At Western Ridge station I, 103 observations were made w~th the large theodolite upon 
eleven signals and the elongation mark. Nine stations were observed on for the vertical 
angles, and 560 measurements were made. 

At station Chamcook 464 observations were made with the large theodolite upon four signals 
for horizontal angles. Vertical angles were measured by 234 observations on the same signals 
with the circle No. 57. 

The most distant signal observed on during the season was that on Mt. Desert island, as seen 
from Wes tern Ridge. 'l'his line, between tbe two stations, is about fifty-eight miles in length. 
From Wes tern Ridge the highest peak of Mt. Katahdn was observed on incidentally at a 
distance of about a hundred miles, and with observations of the same kind made at Mt. Desert 
in 1856, upon the same point, the geographical position of that remarkable feature of the 

interior of Maine will be approximately determined. 
The primary triangulation completed during the season embraces an area of 1, 150 square 

miles. 
Latitude and time observations.-At station Howard two hundred and ninet~en observations 

were made with the zenith telescope, C. S. No. 5, upon forty sets of stars. The arc value of 
a revolution of the micrometer was carefully obtained from one hundred and twenty-two observa
tions on Polaris near its eastern elongation, and the value of a division of the level was found 
in the usual way by thirty observations upon a collimator with the micrometer. 

With the forty six inch transit, C. S. No. 4, the local time was determined by a hundred and 

three observations on fifteen standard stars, zenith and circumpolar. 
At Western Ridge two hundred and twenty-three observations were made with the zenith 

telescope upon forty sets of stars. The arc value of the micrometer was ascertained from a 
hundred and twenty two observations upon the star 51 Hev. Cepbei near its eastern elongation, 
and the customary means were taken for finding the value of the level scale. Local time was 
determined from seventy-three observations on twenty zenith and circumpolar stars. 

The observations for latitude and time were made by Sub-Assistant Edward Goodfellow, 

aided by :Mr. Henry W. Bache . 
.Azimuth.-The azimuth of the trigonometrical lines at station Howard was determined, as in 

other cases, with the thirty-inch theodolite, aud for that purpose one humlred observations ·were 
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made upon Polaris near its eastern elongation, besides seventy-two on Ursro Minoris, near 

the upper culmination, in connection with two hundred and eighty observations upon the 
elongation mark. At Western Ridge the azimuth was determined from seventy observations 
upon}. Ursro Minoris, near its upper culmination, and one hundred and twenty-six observations 
on the elongation mark. 

Magnetic observations.-The geological formation at station Howard indicated that the magnet 
would be affected by 1ocal attraction, and the experimental observations made at several points 
near it proved this to be the case. After selecting tho most favorable position, one hundired 
and forty-seven observations were made for declination, the magnet used being freely suspended 
during three consecutive days. The inclination was measured with the nine-inch dip-circle, 
:five complete sets of observations being made with two needles. The horizontal intensity and 
moment of inertia were deduced from two sets of experiments on different days. 

At Western Ridge the magnetic declination was ascertained by one hundred and ninety 
observations on four days, and the inclination from three complete sets made on different days. 

At station Chamcook the declination was determined by one hundred and thirty-five observa
tions on three days, the inclination from four sets of experiments on different days, and the 
horizontal intensity and momer1t of inertia in the usual way. 

Observations were also made at Eastport, :Maine, and in its immediate vicinity, for determin
ing the magnetic inclination and local intensity. 

The declinometer D. 22, C. S. No. 1, and dip-circle, C. S. No. 4, were used in all the 
observations made at the several stations. 

The azimuth and magnetic observations were made by Assistant Dean, aided by Messrs. 
R. E. Halter, R. H. Talcott, and C. S. Peirce. 

While the astronomical and geodetic operations were in progress at Howard, :Mr. Talcott 
made a series of levellings from the station to a bench-mark which had been established by 
careful tidal oboiervations made by Mr. McDonnell, who also ran a line of levels between the 
same points. 

Meteorological ob.servations--The usual journals were kept at the several stations by Mr. 
Talcott, and in the course of the working season two hundred and ninety readings of the 
barometi:ir, thermometers, and evaporating point, were recorded. 

All the original records were duplicated, and the computations from the latitude, azimuth, 

and magnetic observations nearly completed, before the party returned from the field. These, 
making a total of fifty volumes, have been deposited in the archives at Washington. 

Assistant Dean and Sub-Assistant Goodfellow are about to resume the prosecution of longitude 
determinations on the Gulf of Mexico. 

Reconnaissance.-The primary triangulation which has been carried through New England 

having approached the northeastern boundary of the United States, it became desirable that 
stations should be chosen for closing the series in that quarter so as to include the St. Croix 

river and Passamaquoddy bay. In the latter part of June Assistant C. 0. Boutelle proceeded 

on this duty, first re-erecting on Mt. Desert island the primary signal which had been destroyed 

by a storm subsequent to the occupation of that point by my own party in the autumn of 1857, 
and placing the heliotropes necessary for the measurement of horizontal angles formed at the 
two remaining stations (Howard and Cooper) west of the boundary, intended to be occupied at 

a later period in the present surveying year. Ample facilities for the work were afforded in 
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the use of the U. S. revenue cutter Jackson, by her captain, Joseph Noyes, and by Robert 

Burns, esq., collector at Eastport, Mc., under authority from the Treasury Department. 

The official sanction of the colonial authorities of New Brunswick having been received, Mr. 

Boutelle selected and marked a station at the distance of about a quarter of a mile from the 

bluff on the north side of Dark harbor, Grand Manan island, and erected a signal at Chamcook, 

in the vicinity of St. Andrew's. Both of these points (Sketch No. 1) were observed on from 

the station occupied by my party in September. 
The reconnaissance was so made as to settle also the availability of points for the secondary 

triangulation in the vicinity of Passamaquoddy bay, and for its connection with the primary 

work. Two signals of the second order were erected-one at Prince Regent's Redoubt, 

(Moose island,) near Eastport, and the other on Trescott Rock. The positions of these, and the 

general plan proposed for the smaller triangulation, are shown on Sketch No. 2. 

As8istant Boutelle was aided in this service by Mr. C. H. Boyd. In the early part of the 

surveying year his party was employed in Section V, and afterward8 completed the triangulation 

work, in the vicinity of the Epping base, as will be presently noticed. In the course of the 

season he visited and examined the lines leading from the two primary stations-Gunstock 

Mt., in New Hampshire, and Wachusett Mt., in Massachusetts-which had been passed by in 

the progress of the general triangulation through New England, and which yet remain to be 

occupied. 

Triangulation ccnnected with Epping base.-This duty was commenced on the 17th of 

September by Assistant Boutelle, from whose report, made on the completion of the work, 

the following extract is taken: 

" In occupying as stations the east and west ends of the base, the theodolite was protected 

from sun and wind by a temporary structure, and the observing tripods by a couple of screens 

of light canvas, each of the size of the surrounding scaffold. These were spread on the wind

ward sides, and kept the platform on which the theodolite was placed in perfect steadiness. 
At the west eud of tbe base the wind blew almost a gale from the northwest on the evening of 

the 15th and morning of the 16th of October; and although the scaffold was over forty feet 

high, eighteen feet wide at the base and nine at the top, the protection from the screens was 

such that t.he observations were not materially interfered with. It would have been impossible 

to observe without them, and I consider them a great addition to our means of observing in 

the southern sections where tripods are more frequently required." 

The connection of the base with the primary triangulation was effected by occupying, 

besides the two ends, the three adjacent stations, namely: Burke, Pigeon Hill, and Tunk Mt., 

all of which, and also the relative situation of the base line, are shown on Sketch No. 1. 

Each of the horizontal angles was determined by a hundred and twenty measurements with 

the ten-inch Gambey repeating theodolite, C. S. No.43. The vertical angles were measured by 

means of the eight-inch Gambey theodolite, C. S. No. 24. 

Mr. Boutelle observed a series of consecutive tides near Pigeon Hill, and carried a line of 

levels to that station, determining its height above the mean level of the sea. 

The following summary shows the general statistics of the triangulation: 

Stations occupied · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · - · - . · · · · · · · · · · - 5 
Signals observed on . · · . · · · . · · · .............. - - - .. · - .. - · · · · · · · · · · 36 
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Angles measured (horizontal) · · · · · · . · . · · . . . . . . . . . . . . . . . . . . . . . . . . . . 61 

Angles measured (vertical) · · · · · ................. · ............... . 
Number of observations . · · · . • ................................... . 

33 

8,049 

The work was completed on the 31st of October. 

ABilistant Boutelle was aided in the :field by Mr. C. H. Boyd. All the records of the work 

were duplicated before the return of the party from this section. Mr. Boutelle had been 

previously engaged in Section V. 

Triangulation ef Penob.scot bay, Me.-This work, which was begun last year, has been con· 
tinued by the party of Sub-Assistant J. A. Sullivan. The stations established by Sub-Assist· 

ant Harris were in part occupied, and angular measurements made from them on others above 

and below the primary line Ragged --- Isle au Haut, shown on Sketch No. 2. Progress 
was made in extending the work upwards between the 23d of July and 23d of September, 
when the schooner Peirce, which attended the party, was despatched for New York. Observa
tio'ls were continued by Mr. Sullivan until the 5th of October. 

Sixty points of the third order were determined in position. These and the measurements 
of secondary angles were made with the Wiirdemann theodolite, C. S. No. 86. 

As every precaution was taken in erecting signals for continuing the triangulation up the 
bay, there is a fair prospect that the future progress in that direction will be more rapid. 

The number of observations made in the course of the season was five thousand one hundred 
and twenty. 

Messrs. R. :M. Stiles and J. D. Bradford served with zeal and efficiency as aids in the party. 
The previous occupation of Sub-Assistant Sullivan will be referred to under Section VI. 
Sub-Assistant Harris, who was last year engaged on Penobscot bay, has sent to the office 

duplicates of his notes of horizontal angles and descriptions of the signals erected at the outset 
of the work. 

Triangulation over Muscongus bay and sou11il, Me.-On the 6th of July the p<trty of Sub-Asi,iist

ant F. P. Webber, commenced the erection of the remaining signals necessary for extending 
the secondary triangulation eastward of the Sheepscot river, over the Damariscotta river, and 

over Muscongus bay and sound. The signal at Edgecombe and some others in the vicinity, 
having been blown down in the spring, were re-erected, and twenty-one others, mostly of the 

third order, for topographical purposes, were put up. The reconnaissance and preliminaries 
being complete by the end of July, Mr. Webber, aided by Mr. Julius Kincheloe, commenced 
the measurement of horizontal and vertical angles, and occupied fifteen stations with the theod
olite, at seven of which vertical angles were observed on the signals of the thirty-four stations 
embraced in hi.s field of work. It will be seen by reference to Sketch No. 2 that the secondary 

triangulation conducted by Sub-Assistant Webber has been pushed to a. connection with that of 
the lower part of Penobscot bay, on the line which joins Manhegan island with a station on the 
east side of St. George's river. 

Fifty-nine points were determined in position within the scope of the triangulation. The 
remaining statistics are as follows: 

Stations established or re-erected 

Stations occupied · · · · • · • • · · · · · ·. . . . . . . • • • . . . . . • . . . . . . . • • • • . . . 15 
Horizontal a.ogles measured···· . · ................. ·.. • . . . .. . . . . 347 

Vertical angles determined · · · · · · · · · .....•...... · · · . · · • · · · · • · . • 34 
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Objects observed on · · · · · · · · · · · . · · · · · · · · · · · · · · · · · · · · · · · · • • · · · · 346 
Number of observations · · ·. · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 3,090 

39 

The schooner Hassler, which was used in this service, returned to New York on the 6th of 
October. In the early part of the surveying year Mr. Webber was engaged in Section V, and 
is now completing arrangements for returning to the coast of Georgia. 

Duplicates of the field·notes made in the triangulation over Damariscotta river and Mus· 

congus bay have been deposited in the office with the descriptions of the signals as now standing. 
Topography ef Wiscasset bay, Me.-The sheet containing this work was taken into the field 

by Sub-Assistant W. H. Dennis on the 1st. of A11g11st. On the south it joins. with the work 
done last year on the Sheepscot river by Assistant Hull Adams. As far as now completed, the 

topography represents the town of Wiscasset and its environs, and the details found at Edge
combe, on the opposite side of Wiscasset bay, including also the mouth of the Sheepscot, 
above Wiscasset, making altogether a stretch of about four miles above and below the town. 
Owing to the nature of the surface the features in detail were f01md very difficult of delineation. 

Sub-Assistant Dennis was efficiently aided in plane table duty by Mr. J. L. Tilghman. Field
work was continued until late in October, with the following result in statistics: 

Shore line surveyed · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · . · . . 8 miles. 
Roads ......................... · ... · · · · · · .·. · · · · · · .. ·... . . . . 20 '' 

Area of minute topography (square miles) · · · · · · · · · · · · · · · · · · 5~ 
The locality of the work may be seen on Sketch No. 2. 
Topography of Merrymeeting bay and Bath, Me.--The supplementary topography required 

for the chart of the Kennebec river, in the vicinity of Bath, was taken up on the 24th of June 
by Assistant R. M. Bache. Sub-Assistant W. S. Edwards was attached to his party, and worked 
with a separate plane·table on the details of the shores of Merrymeeting bay. Assistant Bache 
traced in the streets and wharves of the city of Bath, which is continuous for about five miles 
along the west bank of the Kennebec. The very uneven surface represented on the two sheets 
referred to made the field-work tedious and necessarily slow in execution. The locality is 

shown OB Sketch No. 2. A small portion of the area of each sheet yet remains to be filled in 
detail. 

The following are the statistics of the season: 

Shore line surveyed · • · · • · · · · · · · · · · · · · • • · · · · · • · · • • · · • · • • • • · • · · · · 
Wharf line surveyed · · · · · · · · · • · · · · · · • · · · · • · • • · · · · · · • · • · · · · • • • · · 

27 miles. 

7 " 
Roads ............. · · .. · · · · · · · · · · · · · · · · · · · · · · · · · · · · • • · · · · • · · · 32 " 
Area (square miles) . · · · · · · • · · · · · · · · · · · · · · · · · · · · · • • · · · · · · · · • • • • · 15 

The villages of Woolwich and Winnegand are represented on one of the topographical sheets. 
Assistant Bache has inked and sent to the office the plane-table sheet of the Kennebec which 

was completed last year. 
Topog'l"aphy <f OMOO bay, Me.-The work of the season on the sh<>res of Casco bay, and on 

the islands east of Portland harbor, was in charge of .Assistant A. W. Longfellow, and consisted 

of filling the interior details and contour of ground of the outstanding sheets, of which the 

shore line had been previously traced. Assistant .A. 8. Wadsworth was attached to the plane 

table party1 a.nd Mr. James Gilliss served as aid. The topography was resumed on the 11th 

of July and continued until the 4th of November. Assistant Longfellow completed the survey 

of the shores of the Presumpscot river, a.nd of th• main shore of Casco bay, from thence north-
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ward to a point beyond Sturdivant's island, from which it was extended by Assistant Wadsworth 

in the same direction abreast of Prince's Point, and there joined to a portion of work also 

finished by Mr. Longfellow. The topography of the interior of Long's and Cousin's island was 
completed, as also that of Great Jebeig, Hope, Crotch, and Jewell's islands. The location of 

the three plane-table sheets worked on, and of which the details are now complete, may be 

seen in Sketch No. 2. On two other sheets, which embrace Yarmouth river and Harpswell 

Neck, progress has been made in the shore line survey. 
The details of the season's survey are represented in the following statistics: 

Shore-line of marshes and ravines.·· .... · ...................... . 

Roads . · · · · · · · .. · · · · . · ..................................... . 
Total of contour lines · · · ..................................... . 

Area of topography (square miles) · · · · · · · · · · · · · · · ............. · .. 

33 miles. 
40 

155 
14 

" 
" 

The original sheet containing the topography of Portland harbor, the city and its environs, 

has been inked and placed with the archives at the office. 

The party of A~sistant Longfellow used the schooner Meredith for transportation and quarters 

while working in Casco bay. 

Plane-table survey qf Saco "bay and vimnity, .Me.--In order to facilitate the early completion 
of the charts of soundings to be made between Cape Elizabeth and Kennebunkport., Me., 

Sub-Assistant C. Fendall was attached to the hydrographic party of Lieut. Comg. Murray, 

and traced the entire sl10re-line from Prout' s Neck and Stratten island southward, and westward 

to Kennebunk river. His work, the limits of which, as contained on four plane-table sheets 

marked on Sketch No. 2, embraces the shores of Saco bay, Wood island, Fletcher's Neck, and 

all the islands and coast intermediate between the last-named point and Kennebunk river. 

The Isles of Shoals were also surveyed, and were mapped on a separate topographical sheet. 

Topography of BarnstaUe harbor and vicinity, Mass.-The survey of the shores of Cape Cod 

bay was commenced on the 7th of July by Assistant A. M. Harrison. Two plane-table sheets 
were projected-one to include Barnstable harbor, and the other to extend the work westward. 

The topography was taken up at Scargo Hill, near North Dennis, and in its course westward 

embraced, besides the usual surface details, the village just named, and also Yarmouth, Yar· 

mouth port, Barnstable, Pond Village, and West Barnstable, together with the Great Marshes 
in that immediate vicinity, Sandy N eek, and the entire shore of Barnstable harbor. Very few 

of the details of the vicinity yet remain to be traced on the sheet. Its limits are shown on 

Sketch No. 2. From the shore line of the harbor the survey was carried back to an average 

breadth of a mile and a half. 

Sub-Assistant P. 0. F. West and Mr . .A.. W. Thompson were attached to the plane-table 

party, and rendered efficient service. 

The character of the country in the vicinity of Barnstable prese_nts almost every variety of 

ground, and much of it is thickly settled. The Cape Cod railroad is represented in the stretch 

from West Barnstable to Dennis Pond, where it turns to cross the peninsula. 

As1listant Harrison closed work on the 21st of October, but, before leaving the field, visited 

the triangulation points on which his work was based, reset the station marks, and prepared 
for the records of the office new sketches of them, accompanied by descriptive notes. The 

following synopsis of statistics is ta.ken from his report: 
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Shore-line surveyed .................. - . · .. · ........ · · · ..... · . 20 miles. 

Marsh-line ................... · ........ · · · · . . . . . ... · · · · · · · · · · 46k '' 

Creeks, ponds, &c ...................... · · · · · .. · · ... · · · · · · · · · · 88~ " 
Roads · · ....... · · · ......... · · · ........ · · · · .. · · · .. · · · ·. ·. · · ·. 44k 

Area of details, (square miles).·· .......... · · .. · ·. ·. · · · · · · . ·. · ·. 15 

The plane-table sheet embraces a coast reach of rather more than ten miles, measuring east 

and west of Barnstable harbor. 

Verification qf Topography.-After closing special field service, which will be referred to in 
the following chapter, Assistant H. L. Whiting examined the plane-table work done this season 
in the vicinity of Wiscasset, and that on the shores and islands of Casco bay and in the neigh
borhood of Barnstable harbor. The examination was made with reference to the amount and 

character of the topography, and was fully reported on by :Mr. Whiting as being in all respects 
satisfactory and thorough in detail. The localities mentioned are amongst the most difficult of 
representation that have yet been passed over by either of the plane-table parties. 

Hydrography of tlte approaches to Slwepscot bay and Kennebec river, .Jiainc.-l'"nder circum· 

stances unusually favorable for work afloat, the hydrograpliy of the approaches to the Sheepscot 

and Kennebec rivers was completed in August by the party of Lieut. Comg. John 
Wilkinson, U. S. :N'., assistant Coast Survey, working with the steamer Corwin. The upper 
limit of the soundings is on a line passing from Cape N ewaggen across and about three miles to 
seaward of Dami,;cove island, from whence the work was prosecuted southward and westward 

to the meridian of Cape Small Point, where it joins the completed hydrography of 185G-' 57. 

The resulting chart will extend several miles to the southward of Seguin island, the soundings 
in that vicinity being made as supplementary to the hydrography of tbe Kennebec entrance, 
executed in the surveying season of 1855-' 56. Sketch No. 2 shows the locality and the limits 

referred to. 

The tidal observations required in plotting the soundings were made at a station in Booth bay. 

A small sunken rock, known as "Mile Ledge," lying about a mile to the southward of Seguin 
island light, and which is marked on the old charts as having four fathoms, was found by 
Lieut. Comg. Wilkinson to have only eighteen feet water at mean low tide. The rock 
is in the track of vesEels bound into Kennebec river, and bears from the light-house S. 9° 30' E., 
(true,) or south a little to the westward by compass. The range and other particulars for 

determining its position were made known to the department in September, in a :)Ornmunication, 
a copy of which is given in .Appendix No. 9. 

A summary returned on concluding the hydrography of this vicinity presents the following 
statistics: 

Miles run in sounding. - ............ ·. · · . · · · · ." · · · · · · · · · · · · · · · · · · · · · · 

Angles taken ................. · · . · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 
Number of soundings ............... ·. · . , · · · · · · · · · .. · · · · · · · · · ·. · · · · 

Area sounded, (square miles) ... · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 

The greatest depth of water found was forty-seven fathoms. 

206~ 

898 
1,971 

52 

Lieut. Comg. Wilkinson has furnished sailing directions for the chart of the Kennebec 
river and its approaches. 

Within the year the two sheets containing the hydrography of the Sheepscot river, executed 

by Lieut. Comg. Moore, have been plotted and registered in the .office. 

6 
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Hydrography of Casco bay, Maine.-The soundings required to complete the hydrography of 

the lower part of Casco bay were made in the latter part of August and early part of 
September by the party of Lieut. Comg. Wilkinson, working with the steamer Corwin. A 

space embracing about twenty square miles al1reast of Portland light, and included between 

Peak's island and Green island, is shown on the chart. Within ·its limits occurs the Hussey 

Rock, the position of which has been hitherto erroneously laid down on the best charts of Casco 

bay, and which, in the course of the operations conducted by Lieut. Comg. Wilkinsol}, 

was found to be more than a quarter of a nautical mile northwest of the position heretofore 
assigned. Bearings and ranges from the true position to fixed points on the main and adjacent 

islands are given in Appendix No. 10. The Ilussey Rock is small and has only twelve feet on 

it at mean low water. The locality in which the soundings were made may be seen by reference 

to Sketch No. 2, by which, also, it will be observed that the in-shore hydrography of the section 

has been pushed as a continuous work as far to the northward and eastward as Cape N ewaggen, 

with the exception of a small interval at Cape Elizabeth, the advance of the season not 

admitting of a final junction between the lines run by Lieutenant Commanding Wilkinson and 

those of Lieut. Comg. Murray, the site of whose work will be referred to presently. 

Tidal observations were made with a staff-gauge at Peak's island while the party was sounding 

in that vicinity. 

At a period since the date of the survey made by Lieutenant Commanding Maxwell Woodhull, 

U. S. N., the water at one point in the channel off Union wharf, Portland harbor, had 

shoaled. This was made the subject of examination by Lieut. Comg. Wilkinson, and it 

appeared that by the sinking of a schooner laden with granite the depth had been for some 

time decre11sed. The obstruction is now removed and the depth nearly restored to what it was 

when the preliminary chart of Portland harbor was :first issued. 

The following is a summary of the hydrographic statistics: 

Miles run in sounding······ · · · • · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · • • · 117! 

Angles observed.····· · · · · · · · · · • · · · · · · · · · · · · · · • • • • · · · • ·• • · · · · .. •.. 573 
Number of soundings······ · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 1,G57 
Area sounded, (square miles)······ · · · · · · · · · · · · · · · · · · · · • · · · · · .. · · · • 20 

Having made very favorable progress in the hydrography of the section, the party in the 

Corwin left Portland on the 2d of October and proceeded to New York. 

Lieut. Comg. Wilkinson has turned in the note-books containing the entries of soundings 

and tidal observations made in Casco bay and in Portland harbor. 

The hydrographic sheet showing the soundings made at the entrance of Casco bay by 

Lieut. Comg. Temple, U. 8- N., in the previous"'Surveying season, has also been received. 

In-shore hydrography be,tween Ca[Je Elizahdh and Cape Porp<Yise, coastqf Maine.-This work was 

resumed in July by Lieut. Comg. Alexander Murray, U. S. N., aasistant Coast Survey, 

at last year's limit, near Kennebunkport, and from thence was prosecuted northward 

and eastward to the vicinity of Cape Elizabeth, the lateness of the season and duty required in 

the lower part of the section only preventing a junction with hydrography of the approaches to 

Portland harbor. 
Sketch No 36 shows in a general way the present condition of the in-shore soundings on this. 
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part of the coast, and the progress sketch (No. 2) the limits of the several sheets executed this 

season. The soundings were carried about eight miles out from the coast line and into depths 
varying between fifty-five and seventy-five fathoms. 

Within the limits of this work are several small harbors, with a good depth of water and fine 
holding ground. Surveys were made of Cape Porpoise, Stage island, and Wood island harbors, 
and the plotting of the sheet containing them is well advanced. 

Sub-Assistant C. Fendall was attached to the party, and furnished plane-table data as needed 
in the hydrography. 

A tide-gauge was set up at Wood i;;land harbor and regular observations referred to a bench
mark were duly recorded as the soundings advanced in that vicinity. 

Among the important developments of the present working season on the com;t of this section 
are the following, made by the party of Lieut. Comg. Murray, in the surveying steamer Bibb. 

The four-fathom bank off Cape Porpoise, Maine, completely sounded out. 
A fishing bank developed off Wood island. 
Hussey Rock, off Saco bay, and to the southward of Fletcher's neck, determined in 

position.-(See Appendix No. 41.) 

Th~ position and development of a rock off Ogunquit, bare at low tide, and but very little 
known.-(See Appendix No. 11.) 

Determination of the position of the ·'Hue and Cry,'' the "Old Proprietor," and other 
dangers to navigation off Cape Elizabeth. 

The statistics of the in-shore hydrography are as follows: 

Miles run in sounding···· · · · · · · · · · · · · · · · · · · · · · · · · · · .. · · - · · · . . . . . . 814 
Angles determined by theodolite······ · · · · · · · · · · - · · · · · ·: · · · .... - . . . 75 
Angles determined by sextant· · · · · · · · · - · · - · · .. · . · .... - . - .... - . . . . . 2, 122 

Number of casts of the lead .. · · · · · · · · - · · · - · · · . · ....... · . . . . . . . . . . . 13, 659 

The sheets containing the plane-table work done by Sub-Assistant Fendall are now on file 
with the archives. All the original note-books of soundings and anglel:l and the chart of last 
year's work have also been deposited in the office. 

Being incidentally at Portsmouth harbor, N. H., with the steamer Bibb, Lieut. Comg. 

Murray rendered acceptable service to another branch of the government at the request 

of the commandant of the naval station, Captain John Pope, U. S. N., whose r.cknowledgment 
of the same will be found in Appendix No. 37. 

Mr. W. B. McMurtrie accompanied the hydrographic party, and took views for the charts of 

the Kennebec entrance, Portland harbor, Stage island harbor, and of several points in the 

vicinity of Saco bay. 

Off-shore hydrography, coast ef Maine, New Hampshire, and .Jfassachusetts.-In passing to the 

upper part of the section in the steamer Bibb, Lieutenant Comraanding Murray started from a 

position eastward of Pollock's Rip light-boat and ran a line of soundings due north to the 

parallel of Cape Ann, and thence to the Isles of Shoals. From Cape Aun a line was afterwards 

carried across the southern part of Cashe' s Ledge, and as far to the eastward as Seal island, 
N. S. The greatest depth found on this line was a hundred and sixty fathoms. In crossing 

Cashe's Ledge the soundings showed a depth of 16 fathoms. From Seal island, N. S., soundings 

. were made on the course to Grand Manan island, and from thence traverse lines were carried 
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to the westward close in by Mt. Desert Rock and by Matinicus and Manhegan islaHd to Cape 

Elizabeth. 

While in the vicinity of Passamaquoddy bay Lieut. Comg. Murray made a reconnaissance in 
the waters around Campo Bello and Cross island, and extended soundings on a line from Grand 

Manan towards the main as far as Sail Rock. 

The several courses run in making off-shore soundings are laid down on Sketches Nos. 1and2. 

Saxton's metallic thermometers were used, and gave for depths of a hundred fathoms an. 
average. of two and a half degrees in temperature less than that found at the surface. Speci

mens of the bottom were preserved and the positions from which they were taken duly noted. 
A summary of the off-shore statistics is appended. 

Miles run.····.···· · · · · · · · · · · · · ·. · · · · · · · · · · · · I, 175 

Soundings · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 546 

Other deep-sea work executed by the party·in the steamer Bibb will be mentioned under 

Section IY. 
Lieut. Oomg. Wilkinson, in returning southward from this section with the steamer Corwin, 

carried soundiugs on a straight course southward from Cape Elizabeth to a position six miles to 

the eastward of Nausett Centre light (Cape Cod peninsula.) Thirty-two casts were made with 

the lead, at each of which a specimen of the bottom was brought up. This line is marked on 

Sketch No. 2. 
Examination qf Scilem harbor, Jfass.-The review incidentally made at the close of the last 

working year being directed to but few points in the harbor, a more extended examination was 

made by Lieut. Comg. Murray after closing work in the northern part of the section. In 
reporting the results, that officer says: "All the main features and dangers in the harbor were 

determined in the original survey, and, with few exceptions, they arn properly delineated on 

the chart of 1855." 
Resurvey in Boston harbor.-After completing general hydrographic duty in this section a 

re examination was incidentally made by Lieut. Comg. 1\forray of the upper part of the inner 

harbor at Boston. Commencing at Mystic river, his observations were continued outwards, 

and in their course to a point beyond Castle island the following changes were noticed: 

A deposit abreast of the timber dock at the navy yard, the soundings showing two feet less 

of water there than the survey of 1847. 
A making out of the fiats between Commercial wharf and Bird Island shoals. 

A shoal-spit projecting from East Boston, east of the Cunard wharf; and running out into the 

channel. 
The partial wearing of Bird Island shoals. 
The extension of the Boston :fiats towards Bird island. 

Referring to a line rnn from the northeast extremity of Boston flats to the wharf east of 

Cunard wharf, Lieut. Comg. Murray says: "It is observable that the eighteen-feet curve has 

been pushed out so far that the channel is contracted at that point nearly one-third, though the 

depth is retained. 
The section from Bird· Island flats to Boston flats developed the fa.ct that the channel is 

moving towards the Bird Island flats, and that those ftats are diminishing in size. 
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Black buoy No. 11, (off Slate Ledge,) which marks the outer edge of the Boston fiat<', now 

making towards Bird island, is directly in the mid-channel of 1847, which then had a depth of 

thirty-four feet. Now the most water found on that line at mean low tide is twenty five feet, 

and at the buoy sixteen feet. The channel in that vicinity has become much more serpentine, 

and great caution is required to prevent the heavier class of vessels from bringing up on the 

shoal-spits." 

.A. comparison line run from South Boston to Governor's island showed no changes of a 

marked character as having occurred since the former sun·ey. 

Rock in Hyannis harbor, lffass.-Tbe position of a small rock reported by Commander 

M. Smith, U. S. N., light-house inspector of the second district, as existing not far from the 

breakwater in Hyannis harbor, and the vicinity of which bad been marked by a buoy, was 

determined by Lieut. Comg. Wilkinson on the passage of the steamer Corwin from New York 

northward at the outset of the working season in thiR section. The crest of the rock wasfouud 

to be about eight feet square, and the depth on it three and a half feet at mean low water, 

increasing abruptly to twelve feet all around it. 1''rom the rock in question Great Rock spindle 

bears N.NW. j W., (true,) or N. by W. ft W. by compass, and is distant two hundred yards. 

The ranges for finding its exact po~ition are given in a communication from Lieut. Comg. 

Wilkinson, which I have placed in the Appendix (No. 12.) 
The journals of soundings and tidal observations made in the course of the examination 

have been sent to the office. 
Magnetic observations.-These were made during the month of July by Assistant Charles A. 

Schott, aided by Mr. J. L. Tilghman. The series extends from Portland to Cape Ann, and 

includes in all fifteen stations, several of which wiU be referred to under the head of Section IL 

In this section the magnetic declination, dip, and intensity were determined at Bowdoin Hill, 

in Portland, Me.; at Kittery Point, opposite Portsmouth, N. H.; on Plum island, near New

buryport, and at Ipswich, Mass.; also at Beacon Hill station, near Gloucester; at the primary 

triangulation station, Thompson; at Annis Squam, and at Rockport, on Cape Ann. The five 

last-named stations were occupied for procuring data to apply to several of the harbor charts of 

the vicinity, and for adjusting computations of the secular change, as well as for studying local 

distribution on the peninsula of Cape Ann, the results, so far attained, marking that region as 

somewhat anomalous with respect to the magnetic elements. Observations were also made at 

Quebec and Montreal, as additional means for rectifying the ch~rts of isogonic lines, published 

in 1856. 
The instruments nsed were, for declination and intensity, the magnetometer, by Jones, (C. 

S. No. 6,) and its attached magnetic theodolite; for dip the Barrow dip circle, (C. S. No. 9 ;) 

time was noted on the chronometer (No. 1411) of Parkinson & Frodsham. 

The time and azimuth were determined by observing the sun'8 altitude and azimuth, six sets 

being made, and three separate observations recorded for each. For declinations the readings 

were generally continued through a period of three hours at each station. The intensity was 

ascertained from two trials, each of which gave five independent results from a hundred and 

fifty vibrations. .A.t three of the stations the deflections were observed to guard against pos

sible accident to the magnet. The observations for dip consisted generally of six sets with the 

needles No. 1 and No. 2, the polarity being half of the time reversed. 
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Before setting out and after his return Mr. Schott made, at Washington, full sets of observa· 

tions for vibration and deflection, in order to determine the magnetic moment of intensity for 
magnet H. Other instrumental constants were ascertained in the same way, at the station 
near the Coast Survey office. The index error of the dipping needles used was determined by 
comparing them with many others. 

In the Appendix Nos. 23 and 24 the immediate results obtained by Assistant Scbott are 

given, and their application to questions of great interest as connected with the laws of terres,, 

trial magnetism. The original noteE' and his compntations have been deposited in the archives. 
Tidal observations.-The series heretofore referred to as continued at Charlestown, Mass., 

has been maintained during the past year with great regularity, by means of the self.registering 

gauge, kept in operation by Mr. T. E. Ready at the U. S. dry dock. Preparations have been 

made to occupy a permanent tidal station at Eastport, Me. 

SECTION II. 

FROM POINT JCDITH 'IO CAPE HENLOPEN, INCLUDING THE COAST OF THE STATES OF CONNECTICUT, 

NEW YORK, AND NEW JERSEY, AND THE SHORES OF PENNSYLVANIA. .AND DEL.A.W.ARE.-(Sx:BTOn B, No. 7-} 

The operations in this section have been the following, in continuation of those of former 

years, and employing one triangulation party, and one double topographical, one magnetic, 
one tidal and current, and the occasional time of three hydrographic parties: 

1. Triangulation of the Hudson river. This has been continued northward so far as to join 

the preliminary work of 1856 at New Baltimore. 
2. Topography of the vicinity of New York, in New York and New Jersey, being in part a 

continuation of the surveys for the commissioners. 

3. Hydrography of the Hudson river, which has been extended to above Poughkeepsie. 

4. Resurvey of Ilempstead harbor, Long Island sound. 

5. Resurvey of the shoal off the Battery, New York harbor. 
6. Tides and current" in New York harbor and its approaches. 
7. Magnetic observations. 

8. Tidal observations. 

Office-work.-Progress has been made in the drawing and engraving of coast map and chart 

No. 22, New York bay and harbor, and in the drawing of the map of Hudson river, from its 
entrance to Sing Sing. New plates of the middle and eastern sheets of the chart of Long 
Island sound have been engraved, and the old plate of the chart of Captain's islanas, East and 
West, has been re-engraved. 

Triang1dation ef tlte Hudson river.-The work of triangulation on this river was resumed at a 
station a little below Hudson, by Assistant Edmund Blunt, on the 7th of July, and has been 
extended northward to a junction, at New Baltimore, with the preliminary work done in 1856 
between that point and Albany. .A bout fourteen miles of the course of the Hudson falls 
within the triangulation. 

In the vicinity of Y onkors fifteen stations were occupied, and data furnished to the pla.ne
table parties working there under 'the charge of Assistant Whiting. The progress made in 
both localities is shown on Sketch No. 7. 

Mr. Blunt was assisted in the field by Lieut. W. R. Terrill1 U. S. A., and Sub-Assistant G. 
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H. Bagwell, both of whom had passed the early part of the season on the coast of Florida. 

Mr. Rufus King, jr., served as aid in the party. 
The following is a synopsis from the abstract of the observations turned in by Assistant 

Blunt on the 15th of October: 

Stations occupied . · · .. - · · · . · · · ... · · · . · · · • • · · . · · · · · · · · · · • • · · · · · · · · 63 

Number of observations · · · · · · ·. ·. · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 9,336 
Area of triangulation, (square miles) · · ... · · · ·. · · · · · · · · · · · · · · · · · · · · · 151 

Mr. Blunt has sent to the office the records of last year's work and descriptions of the signals 

then observed on. 
Topography qf South Jamaica; vicinity of Brooklyn arul Williamsburg; High Bridge, Yonkers, 

and Morrisania,· and qf Hudson City, New Jersey.-The duty of filling in with details several 

sheets of the survey of Long Island and of the shores of Hud,;;on river in the vicinity of New 

York city was resumed by Sub-Assistant F. W. Dorr on the 28th of June. Messrs. Cleveland/ 

Rockwell, and McLane Tilton were assigned as aids in the plane-table party. After surveying a 

small space of the interior; to complete the sheet of the vicinity of Jamaica, Long Island, the 

party was divided, Mr. Dorr proceeding to Morrisania and finishing a sheet, of which he had 

executed the principal details in a former season, and Mr. Rockwell taking up the topography 

of Hudson city, New Jersey, and its environs. 

Amongst the additions referred to as made by Sub-Assistant Dorr were surveys of the towns 

of Morrisania, Melrose, and part of Mott Haven. His party was then transferred to Williams· 

burg, and until the 1st of October engaged upon the section bounded by Green Point, Williams

burg, and until the 1st of October engaged upon the section bounded by Green Point, 

Williamsburg, and Brooklyn on the west, joining with the work of the city surveyors; to the 

east as far as Maspetch, Evergreen cemetery, and Ea.st New York; to the Long Island rail

road on the south, joining with topography executed by Assistant S. A. Gilbert; and north to 

the limit of previous work by Assistant H. L. Whiting. The sheets of the locality referrnd to 

embrace one of the most thickly settled portions of Long Island, and include the district 

through which flows Newtown creek and its branches. 

Two new wharves, erected since the former survey, at Sands' Point and Great Neck, Long 

Island Sound, lnd important as being the landings of steamers during the summer season, were 

determined in position and laid down by Mr. Dorr on the original sheets. , 

Under the direction of Sub-Assistant Dorr, Mr. Rockwell, after completing the survey of 

Hudson City, New Jersey, proceeded to High Bridge and filled in the topography required 011 

the east bank of Harlem river, between that town and Kingsbridge. Part of the Croton 

aqueduct is represented on the sheet of that quarteo. Two sheets of the survey above and 
below Yonkers were then taken up, and some progress in additional details made on the one 

extending upwards from the town. The other, which begins half a mile below the village and 

extends to Spuyten Duyvel creek, including also a stretch of two miles along the Palisades on 

the west side of the Hudson, was completed by Mr. Rockwell on the 15th of October. Like 

all the other sheets worked on, the shore line, excepting a portion on one sheet, and some 

portions of the details, were executed previous to the outset of the present season, the features 

delineated being required for the finished map of New York harbor. 
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The following is a summary of the plane-table statistics: 

Shore line of Hudson river······· · · · · · · · · · · · · · · · ·• · · · · · · · · · · · · · · 

Creeks · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 

Marsh line· . · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 

Aqueducts· .. · · · .. · · · · · ·. · · · .. · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 
Roads · · · · · ... ·. · .......•••...•............................ 

Area of details, (square miles) .......... · · · · · · · · · · · . . ........ . 

6 miles. 

20k " 
9~ "' 
8! " 

164 " 
25 

The early part of the surveying year was employed by Sub-Assistant Dorr in Sertion YI, 

and by Mr. Rockwell in Section V. 
The care and attention given by }Ir. Tilton in chaining for the plane-table survey are 

especially commended in the report of Sub-Assistant Dorr. 
Since the opening of the year the topographical sheets executed by this party in the last 

working season have been inked and sent to the office. 

Mr. Dorr is now preparing to return to Section VI. 
Topography ef Hudson river, New York.-Two plane-table parties, under the charge of Assistant 

H. L. Whiting, took the field on the 15th of July, for the purpose of extending the detailed survey 

required for the finished maps of New York harbor and Hudson river. One of these, conducted 
by Sub-Assistant N. S. Finney, under the immediate supervision of Mr. Whiting, advanced 

t11e work on both sides of the Hudson, from Spuyten Duyvel creek as far upwards as Hastings. 

The other party, directed by Sub-Assistant John Meehan, completed the topography on both 
sides of the river between Irvington and Sing Sing on the east, and from Piermont to Rock 

mountain on the west bank. A portion of the details between Irvington and Hastings yet 

remains to be filled in. Within the scope of the completed limits the survey includes the 

villages of Yonkers, Tarrytown, and Upper and Lower Nyack in addition to those before 

named; the Palisades and the shores of the Tappan Zee . 
.All the plane-table work executed within the season in the vicinity of New York was verified 

by Assistant Whiting, and is reported as being thorough in character and accurate in details. 
In reference to it he says: '' Great credit is due to the gentlemen who have been on duty with 
me, not orily during this, but in former seasons, for the zeal and interest manifested and the 
particular attention given.in aiming at and effecting a uniform system and style.of work." 

From Yonkers north and south to the limits of Mr. Whiting's work, the surrey was carried 
back from the shore of the river to the old post road lea.ding from New York to Albany, which, 
as being a well defined boundary, yet gives sufficient breadth to include all the characteristic 
river topography. "On the western shore of the Hudson the only feature presented is the 
range of the Palisades, which opposite to Yonkers attain the greatest height. The details on 
that side were carried back sufficiently fat to show a fringe of topography uniform in breadth 
with that of the lower sheets of previous years." 

"The character of the work generally is complex and difficult. Th-e details of contour on 

the eastern shore particularly were very numerous, embracing a range of hills from a hundred 
and fifty to four hundred feet high, with a great variety of artificial features." 

The parties working under the direetio11 of Assistant Whiting clo&ed field. operations on the 

24th of September. Sub-Assistants Meehan and Finney, who ha.d both been employed in <lif-
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ferent sections at the south during the former part of the year, then proceeded to make 
arrangements for resuming duty there. 

A synopsis given in the report of Assistant Whiting shows the following details of work done 
in the vicinity of Yonkers and Tarrytown : 

Shore-line surveyed ....... · · . · ....... · · · · · · .. · · . · · · · · · · · · · · · · 22! miles. 

Creeks··········.··· . · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 
Marsh-line .. · · · · . · · · · · · · · · · · · · · · · · · · · · · · • · · · · · · · · · · · · · · · · · · · 

12 " 

Roads ....... ··············································· 

4! 
99 

" 

The limits of the plane-table work here noticed may be seen on Sketch No. 7. An area of 
rather more than eleven square miles is embraced in the survey of the year. 

Resurvey of part of Hempstead harbor, Long Island, sourui.-After returning from the south, 

Lieut. Comg. T. B. Huger, U. S. N., Assistant Coast Survey, proceeded, in the latter part of 
August, to determine the position of several rocks within the limits of Hempstead harbor. 
This duty was performed with the schooner Agassiz, manned by a part of the crew of the 
steamer Walker. The survey was completed before the end of September, and includes the 
greater part of the space passed over in the previous examination. The following is an abstract 
of the statistics recorded in the hydrographic sheet which was turned in at the office shortly 
after the detachment of Lieut. Comg. Huger from the Coast Survey: 

Miles rnn in sounding ............•.............................. 
Angles determined •............................................. 

Number of soundings .............................••.•.•......... 

66! 
406 

5,612 

The general duty executed by this party will be stated under the head of Section VIII. 
Examination of the Battery shoal, New York harbor.-Attention having been invited in ref

erence to the question of a decrease of depth on the Battery shoal, an examination of the 
vicinity was made by Lieut. Oomg. T. A. Craven, U. S. N., Assistant Coast Survey, after his 
return from duty at the south. The result shows that at a spot off the Emigrant Depot the 
present depth is only seventeen feet and a half, and that in the angle formed by the line of the 
battery and pier No. 1 there has been a very rapid filling up. With respect to the changes 
noticed there, it is added: "The three-fathom curve has been pushed outward eighty yards 
beyond the line of 1856; the seventeen-feet spot in the outer part of this section is extending 

towards pier No. 1, and there is an average decrease of three feet in depth throughout that 
section.'' 

The subject of the changes and their causes are discussed in the report of Lieut. Comg. 
Craven, wh'ich will be found in Appendix No. 13, with my communication to the President of 
the New York Chamber of Commerce, in transmitting the results of the recent examination. 

The action of the Chamber is given in the report of their committee, in the same Appendix. 
Hydrography of Hudson river, N. Y.-The soundiug of the Hudson was resumed by Lieut. 

Comg. C. M. Fauntleroy, U.S. N., Assistant Coast Survey, with the schooner Varina, at New
burg, where the work had been discontinued by the party -0f Lieut. Comg. Moore in a pre
vious season. From thence upwards about fourteen miles and a half, to a point some distance 
above Poughkeepsie, the entire bed of the river was sounded out between the 1st of August 
and the close of September. Sketch No. 7 shows the particular stretch referred to. The 
hydrography of the Hudson is now complete from Poughkeepsie to the bar at Sandy Hook. 

7 
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Tidal observations were made at three stations simultaneous with the soundings. 
The hydrographic statistics are as follows: 

:Miles run in sounding . · ..... · . · ... · · · .. · · . · · · ...•.............. 

Angles for establishing signals, &c · · · · .. · . · . · · · · .... • .......... · .. 
Signals established· · · ....... · ........ · . · •...................... 
Number of soundings ....... · ... · ............................. . 

281! 
2,989 

15 
17,339 

Area sounded out (square mileR) · · · · · · · · · · · · · · · ·. · ... · ... ·. · · · . · · 8! . 
The party in the Varina hnd been previously engaged in Section V, as will be noticed un'der 

the proper liead in a subsequent part of this report. 

The origirml sheets of the surveys made of Esopus and Rondout creeks at the close of last 

year are now at the office. 
Tide,s and currents in New York harbor and its app1·oaches.-This work, which has been going 

on under my immediate direction for several sea&ons past, was completed at the end of the 

summer by Assistant Henry Mitchell, so far as the principal field labors are concerned. It ·was 
commenced with the view of ascertaining the causes of certain important changes in the 

hydrography of the harbor us developed by the comparison of charts of different dates. All 
the natural forces, such as tides, currents, winds, and waves, which might be supposed to 
concur in producing the physical effects noticed, were included in the series of observations, 
and the large amount of information thus obtained will, no doubt, when fully discussed, 
determine the conditions under whieh the harbor exists. In my last report reference was 

made to the discovery of a class of sub-currents the motions of which were found to be quite 
at variance with those of the surface currents. The observations made during the present season 

connect these sub-currents with the pat.h of the Hudson in its course through the waters of New 
York bay, and for their full development it was found necessary to extend the current stations 
about sixty miles outside of the bar, and also along the coast of Long Island. In the latter 

vicinity the effect of the land. waters was traced quite beyond the reach of the tidal drifts. 
ObBervations were made in the same quarter with a view of developing the conditions under 
which tbe inlets on the south shore of I,ong Island are maintained and for ascertaining the 

causes of their change in position. Thirty-seven current stations were occupied, the records 

from w!1ich contain over eight thousand observations. More than three thousand of the entries 

are for points below the surface. Appendix No. 26 contains the report of Assii!tant Mitchell 
on the season's labors. Ilis report contains remarks on improvements in the apparatus for 
observing currents at great depths below the surface, and refers also to an improved form of 

pile for securing tide-gauges on the sea-coast. 
Assistant Mitchell was efficiently aided by Mr. W. T. Bright. 

The schooner Gallatin was used in the work connected with the physical survey of New 
York ba.rbor . 

.All the original note-books and journals kept by Assistant Mitchell while prosecuting the 
pbservations on currents have been received and filed in the archives. 

~agnetic observaticms.-In the course of a series of observations at a number of stations in 

$ect.ion i, Assistant C. A. Schott, aided by Mr. J. L. Tilghman, occupied several stations in 
the interior of New England for ascertaining the secular change, and in order to determine 
the precise location of the isogonic lines, charts of which were published in 1856. 

The declination, dip, and intensity were determined at Hartford, Conn.; at Springfield, 

Chesterfield, and :Pe~rfieid, ¥ass., and at Rutland, Vt. Details have been given under Section 
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I in regard to the instruments used at all the stations, and as to the method pursued in observ· 

ing for the several magnetic elements. The results obtained are set forth at length in the 
Appendix Nos. 23 and 24. Mr. Schott has deposited his notes and computations in the office. 

Tidal observations.-The self· registering tide gauge at Governor's island, New York harbor, 

has been kept in operation by Mr. R. T. Bassett. Interruptions in the series during the 
winter were met by observations with an ordinary box-gauge at the Atlantic ferry dock, in 

Brooklyn. 

SECTION III. 

FROM CAPE HENLOPEN TO CAPE HENRY, INCLUDING THE COAST DF PAR1' OF THE STATE OF DELAWARE 
AND THE COAST OF .MARYLAND AND PART OF VIRGINIA.-(SxJl'TCH C, No. 9.) 

One triangulation, one triangulation and topographical, one topographical and one hydro· 

graphic party have been employed in this section. 

1. The triangulation of the Potomac river has been continued from the entrance to Brittan's 

bay. 

2. Triangulation of Hampton Roads, This has been connected with the main work of the 

Chesapeake, and a base of verification for the deta..:hed triangulation between Richmond and 

Old Point has been measured. 

3. Triangulation and topography of Chincoteague and Sinepuxent bays. This tertiary trian

gulation was necessary from the scarcity of points furnished by the secondary. 

4 . .A plane-table survey of the Patuxent river, giving merely the shore-line for purposes of 

the hydrography, and leaving the usual interior work for subsequent filling up, was carried 

from Holland's Point to Hall's creek. 

5. The topography of St. Mary's river was continued to a point about eight miles above its 

entrance into the Potomac, and St. Inigo's was also included to the distance of about a mile 

and a half from its mouth. 

6. Topography of Milford Haven and Horn and Winter harbors and the vicinity, Chesapeake 

bay. 

7. Shore-line of James river from Coggin's Point to Little Brandon, completing the shore

line and hydrography of the James and .Appomattox riven; from Richmond and Petersburg to 

the mouth of the river on Chesapeake bay. 

8. Hydrography of the Patuxent river to Hall's creek. 

9. The hydrography of the St. Mary's river was completed, and its approaches and Cornfield 

harbor sounded. 

10. The outstanding hydrography of the James river was also finished this season. 

11. The hydrography of Big and Little Annemessex rivers, connecting with the work of 

Tangier sound, was completed. 

12. The tidal obRervations at Old Point and at the Washington navy yard were continued 

with the self-registering gauges. 

Ojfice-work.-Tbe chart of York river, from King's creek to West Point, has been drawn and 
engraved. The topography and lettering of coast maps and charts No. 31, Chesapeake bay, 

from it1:1 head to Magothy river, and No. 33, from Hudson river, Md., to the Potomac; of the 

finished chart of Patapsco river, and the outlines of coast map and chart from Green Run inlet 
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to Little Machipongo inlet, (from a photographic redur.tion,) have been engraved. Progress has 

been made in the drawing and engraving of coast maps and charts Nos. 35 and 36, from Poco

moke sound to the entrance of Chesapeake bay; in the drawing of general coast chart No. IV, 

from Cape May to Currituck sound; of coast maps and charts Nos. 28 and 29 (the latter mainly 

by photography) from Cape Henlopen to Little Machipongo inlet; No. 33, Chesapeake bay, the 

sheet of James river, from Richmond to City Point, and coast map and chart No. 37, from Cape 

Henry to Currituck sound; and also in the engraving of coast maps and charts No. 32, Chesa

peake bay, from Magothy to the Hudson, Md., and No. 34, from the Potomac to Pocomok'e 

sound. 

Examinat-ion qf stations on Oliesapeake bay.-The duty of examining the stations of the trian· 

gulation, which includes both shores of the Chesapeake bay, was performed in October and 

November by .Assistant G. D. Wise, who commenced at the head of the bay, and visited all 

but a few in the series connected with the work done in its lower part. 

''The stations were found in much better preservation on the low lands of the eastern shore 

than on the higher lands of the western. Lieut. Seward, who examined them in 18541 had 

marked them so securely that in no case had the marks been removed except from natural 

causes." 

:Mr. Wise used the schooner Howell Cobb in this service. He has turned in sketches of the 

stations, and full descriptions and references to guide in finding the marks in future. The duty 

conducted under his direction in the former part of the surveying season will be stated under 

the head of Section VII. 
Triangulation ef the Potomac river, Va.-The stations necessary for extending the triangula

tion of the Potomac upwards, from the mouth of the St. Mary's to Britton' s bay, were selected 

by Assistant John Farley in the latter part of October, 1858. His party used the schooner 

Guthrie in that service for transportation. Frequent storms retarded the general operations, 

and the observations with the theodolite were also much hindered by unfavorable weather. 

This triangulation, as may be seen on Sketch No. 9, stretches up the Potomac to Tower Hill, 

a distance of about nine miles from the station occupied last year on George's island. On the 

lower side of the river three stations were occupied at the mouth of its branch known as the 

Yeocomico. 
Mr. Farley was assisted in the field by Sub-Assistant S. A.. Wainwright. 

An abstract from the records gives the following summary of statistics: 

Stations occupied · · · · · , · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 10 

Angles measured · · · · · · · · · · · · · · · · · · · · · · · · · · · · • · · · · · · · · · .. · . . . . . 24 

Number of observations · · · · · · · • · · · · · · · · · · · · · · · • · · · · · · · · . . . . . . . . 696 
Assistant Farley was employed until the 20th of December in the measurement of angles, 

and used for that purpose the six-inch Gambey theodolite, C. S. No. 76. As the work: 

advanced he furnished points additional to those determined in 1857 for the plane-table ·survey 

of the St. Mary's river. An area of about thirty-seven square miles is comprised within the 

limits of the season's work on the Potomac. 

The occupation of the party at a subsequent period of the surveying year will be stated 

under the next head in this chapter. 

During 'the intervals between the seasons for field duties the computations of the triangu· 



 

THE ID>ITED STATES COAST SURVEY. 53 

lation were kept in hand by Mr. Farley and completed. These, with an abstract of the results 
and duplicates of the records of horizontal angles, are now in the office. 

'Triangulation qf Hampton Roads, Va.-Tbe triangulation, whichJ:ias advanced steadily down
wards from City Point towards the mouth of the James river, has been conn<:~cted with the 
main work on Chesapeake bay by a series of triangles carried over Hampton Roads by Assistant 

Farley. The junction was made on the line, Old Point Comfort-Willoughby, at the entrance 

of the river, as shown on Sketch No. 9. 

For the purpose of verifying the entire triangulation between Richmond, Va., and Old Point 
Comfort., a base was measured in May at a point on the north side, and about fifty miles above 

the mouth of the James river. One of the intermediate stations used in the iriangulation 

corresponds with a terminus of the base, and both termini were connected 'With the station at 

Claremont, on the south side of the river.-(Scc Sketch.) 

The computations resulting from the data for the verification of the work are now in progress. 
The triangulation and operations connected with the measurement of the base near Claremont 

occupied the party until the 22d of June. The schooner John Y. Mason, which had been 

employed in the work, then returned to Baltimore. Sub-Assistant Wainwright assisted Mr. 

Farley in the several localities in which his party was engaged in this section. 

The following 13ynopsis refers to the duty performed this season in completing the triangu-

lation of the James river: 

Stations occupied .. · .... · · . · · · · · . · .. · · . · .. · .. · .... · . . . . . . . . . . . 10 

Angles determined · · · · · · · . · ·. · · . · ·. · · . · ·. · · · · · · ·. ·... . . . . . . . . 16 
Number of observations. · · · . · · . · · . · · ..... · . · ·. · . · ·. •. . . . . . . . . . . 700 

The record of horizontal angles, notes kept during the measurement of the verification base, 

and descriptions of the signals used this season, have been furnished by Assist.ant Farley. 

Triangulation and topography of Chincoteague and Sinepuxent bays, Md. and Va.-Ati a basis 
of the plane-table survey north of Chincoteague inlet, Sub-Assistant Charles Ferguson made, 
in the latter part of June, a careful reconnaissance and tertiary triangulation between Snead 

Signal (Sketch No. 9) and Robbins's Point, on the main coast of Maryland. The two stations 

Hardy and Snead, erected in the secondary triangulation of 18491 being found undisturbed in 

position, were reoccupied, and six others chosen for connecting .A.ssateague island with the 

coast. In the selection of the sites full attention was given to the requirements of the topog
raphy, and also to the means for rendering the stations permanent, for purposes of future 
reference. 

This triangulation extends about twenty-one miles north and east from Chincoteague inlet. 

Exclusive of the sta.tions occupied with the theodolite, five points were determined in position 
for plane-table reference. The statistics of the triangulation are as follows: 

Stations occupied . · ·. · · · · · · · · · · · · · ·, · · · · · · · · · · · · · · · · · · · · · . · ·. · . . . . 8 

Angles measured ..... · .. · · · · · · · · · · · · · · · · • · · · · · · · · · , · · · · · · • • . . . . . . . 24 

Number of observations·.· .. · · · · · · · · · · · · · · · · · · · · · · · · · . · ·. · .. · ...... 1, 100 
Mr. Ferguson used in this work the six-inch Brunner theodolite, C. S. No. 66. His compu

tations and original notes of the field-work have been received. 

The topography was resumed at the limit reached last year on the 20th of July. The portion 

executed between that date and the 16th of September includes the mainland or western side 
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of Chincoteague bay, from Long Point north to ''Deserted House,'' the details consisting princi

pally of farm land and forest, intersected by numerous small creeks, and a broad belt of marsh 

along the line of the shore. The same sheet embraces the whole of Assateague island, with the 

Ragged Point island marshes; Pope's bay and its marsh islands; and Pine island, situated in 

New Inlet; together with the seabeach from .Assateague bay to Ragged Point. The general 

features of the main and islands in this vicinity are shown on Sketch No. 9. 

A synopsis taken from the completed sheet gives the following statistics of work done this 

season: 

Shore-line surTeyed. · · ... · ·. · · · · ·. · · · · · •.. · · · .... · . . . . . . . . . . . . . 45 miles. 

Roads · · ... · · .... · · · ... · · · .. · · · · · · · · · · ... · · · · · · · · · .. · · · · ....... 16 '' 

Creeks · · · · · · · · . · · · • ·. · • · · · · · · · · · · · · · · · · · · · · · · · • • · · · · · · ·. · · · . 26 " 
Area, (square mileR) · · . · · · · · · · · · · · · · · · · . · .. · · ... · · · · .. · ·. . . . . . . 19 

Sub-Assistant Ferguson had been previously employed in Section VI. The schooner Dana 
was used in the triangulation and topography of Chincoteague bay. 

In the course of the season the plane-table sheet of Chincoteague island and vicinity, sur

veyed last year, was inked and sent to the office. 

Plane-table survey of the Patuxent river, :J:ld.-As a basis for completing the supplementary 
soundings required in the Patuxcnt, Assistant I. Hull Adams started on the 19th of April, at 

Holland's Point, and traced both shores of that river northward to Hall's creek, using points 

furnished by the triangulation of Lieut. J. P. Roy, U. S. A. The mouths and lower portions 

of Swanston creek and Hunting creek were included in the working sheet, on which were also 

marked the steamboat landings at Benedict, Trueman's Point, Holland's cliff, Magruder's Ferry, 

and Lower Marlboro'. About fourteen miles of the course of the Patuxent (Sketch No. 9) are 

represented on the map of this season. The length of shore-line traced and furnished to the 

hydrographic party is about thirty-seven miles. 

This service was completed by the 16th of May, when the plane-table party in the schooner 

Dana was transferred for similar duty to the James river, Va. The stations used in the trian

gulation of the Patuxent were visited by Assistant .Adams, and found in good preservation. 

Topograpliy qf St. Mary's river, Md. -This work was begun by Assistant Adams on the 17th 

of November, 1858, and prosecuted until the end of that year. The limit reached corresponds 
to the upper line of the plane-table sheet marked on Sketch No. 9. Both sh.ores of the river 

were traced upward, the eastern from Ket's Point, and the opposite side from the southern 

shore of George's island, respectively, to Milborne's wharf. This point is nearly eight miles 

above the entrance into the Potomac. .A.bout four miles above its mouth the St. Mary's river 

receives from the eastward St. Inigo's creek, the course of which was traced by Mr • .A.dams to 
the distance of a mile and a half. The shores of Oarthagena creek, emptying in on the western 

side, were also defined for some distance. The shore-line traced on the working sheet makes 

an aggregate of thirty-eight miles within an area of about twenty-eight square miles. 

This survey is based on the triangulation executed by Assistant John Farley in 1857. 

Assistant .A.dams was aided in the plane-table work by Mr. J. G. Macawley. Progress in the 
field was much hindered by heavy rains, fogs, and gales of wind. 

The sounding of the lower part of the St. Mary's was executed in the latter part of the 
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surveying season of 1857-' 58, as stated in my last annual report. Sketch No. 14, accompanying 

this report, shows the result of the labors of the :field and by hydrographic parties. 

Mr . .A.dams discontinued work on the 5th of January, and proceeded to Baltimore in the 

schooner John Y. Mason, which had been in the service of bis pariy on the St. Mary's. The 

vessel was 11oon after transferred to the party of Assistant Farley and employed in the trian

gulation of Hampton Roads, as already stated. 

Assistant Adams is now preparing to return and fill in the details required for a finished map 

of the St. Mary's. 

Topography of Mi?ford haven, and Horn and Winter harbors and vicinity, Ohl:sapeal•e bay, Va.
The survey of the western shore of the Chesapeake, between Rappahannock river and York 

river, was resumed by Assistant John Seib on the 15th of August, with a party in the schooner 

John Y. Mason. Two sheets, connecting at the Wolf Trap, will contain the detailed topography 

of the Piankatank river, Hill's bay, Milford haven, Haven creek and its branches, Garden creek, 
Horn harbor, Winter harbor, Mobjack bay, with East, North, Ware, and Severn rivers, and 

the western shore of Chesapeake bay from Cherry Point southward to New Point Comfort. 

In most of these localities the plane-table work was completed by the end of October, leaving 

only :he three last-named rivers and Hill's bay for survey in the next year. The limits of both 
sheets are marked on Sketch No. 9. When these are completed, there will remain outsta11ding 

only a few small detached portions of topography on the shores of the Chesapeake, which can 

be readily finished without applying the entire working season of the party which has been 

heretofore employed on it. 

Reference will be made under Section V to the previous occupation of Mr. Seib. 

The inking of the two sheetR of the Chesapeake shore was kept in progress when the weather 

would not admit of working in the field. 

A summary given in the report of Assistant Seib shows the following progress by his party 

in this section: 

Shore-line surveyed . · ·. · · · · .. · · . · ·. · · · · .. ·. · · · · · · · · · · · · · · · · · · 74~ miles. 
Roads · · · · · · · · .. · · .. ·. · · · · ......•.... · .... · ·. · · · · · . · ·. · · · · · · 23 '' 

Area, (square miles). · ·. · ·. · ........... · ......... · · · . · .. · · · · · · 20 

The character of the topography is even in surface and interspersed with woods and numerous 

water·courses over a thickly-settled district. 

On closing work the schooner Mason was transferred to the charge of Assistant .John Farley, 

for use in the triangulation of the Potomac river. 

The upper sheet of York river, which was inked within the season, is now on file in the 

archives. 

Share-line 3Urve:y of James river, Va.-On closing the la.st plane-table operations on this river, 

the shares of a stretch extending about five miles between Coggin's Point and Little Brandon 

yet remained to be traced in order to complete the preliminary survey. This duty was executed 

in the latter part of May and early part of the following month, by Assistant Adams, after 

closing work on the Patuxent, to which reference has already been made. 

The entire course of the Ja~es river, from its entrance upward to City Point, lms now been 

traced, and the shores of its two branches above, to Richmond on the main stream and to 

Petersburg on the .A.ppomattox. The stretch represented on the sheet of this season (Sketch 
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No. 9) commences about seven miles below City Point. It contains i;wenty-four and a half 

miles of shore-lino within an area of sixteen square miles. 

The schooner Dana, which was used by Assistant Adams in this work, returned to Baltimore 

by the 14th of June, and was then assigned for similar service to the party of Sub-Assistant 0. 

Ferguson. 

Hydrography ef the Patuxent river, Md.-'l'he soundings required to complete the chart of 

this river were made towards the close of May, by the party of Commander W. T. Muse, 

U.S. N., Assistant Coast Survey, working ·with the boats of the steamer Hetzel. From the limit 

reached last season, as marked on Sketch No. 9, the work was extended upwards to Hall's creek, 

within the triangulation made by Lieut. J. P. Roy, U. S. A., shore-line being furnished at the 

same time by Assistant .A.dams. The statistics of the supplementary hydrography are as follows: 

Miles run in sounding ·. · · · · · · · · · · · · · · · · · · · · · · · · • · · · · · · · · · · · .·. · · · · 88~ 
A.ngles determined · •. · · · · · .. · · ·. · · · · · · .. · .. · ... ·.. . . . . . . . . . . . . . . 274 

Number of casts of the lead.······················ ............... · 7,554 

Hydrography ef the St. Mary's river, Md.-The lower part of the St. Mary's river, Md., was 

sounded out in the latter part of the ,,.-orking season of 1856-' 57, by the party of Commander 

Muse, in advance of the triangulation, which was not taken up until the following spring. 

Before resuming the work, with a view of extending the soundings upward so as to complete a 

chart of the river, some discrepancies being noticed in the determination of the positions of 

signals used in the two operations, the hydrography was verified by new lines traversing the 

former work. Supplementary soundings were also made below the mouth of the river, and in 

the channel of the Potomac between it and Point Lookout, so as to include the small cove known 

as Cornfield harbor. The locality and its connection with the Chesapeake are shown on Sketch 

No. 9. A reduction from the hydrographic sheet, which has been turned in, accompanies this 

report as a preliminary chart, and is marked as Sketch No. 14. 

The following are statistics of the soundings made this year in the St. Mary's and vicinity: 

Miles run · · · · · · · · · · · · - · · · · - · · · · · · · · · · · · · · · · · · · · · · · · · · ... ·.. . . . . 318 

Angles taken · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · .. · . · . . . . . 653 
Number of soundings. · · · · · · · · · · · · · · · ·. · ... · ...................... 15,868 

The hydrograpby was executed with the steamer Hetzel in the latter part of August and 

early part of September. 

In regard to the capacity of the St. Mary's as a harbor, the following remarks made by 

Commander Muse in his report on the work done in 1857 are again quoted: "The largest 

vessels can enter the St. Mary's river with ease, and be well protected. Its short distance 

from Chesapeake bay would enable vessels to leave in the severest winters, while others remain 

blocked in ice at most of our large cities. At convenient distances the river is indented by 

bays, which admit of vessels remaining at anchor to load and unload without interfering with 

the main channel.'' 

Hydrography qf James river, Va.-.A. portion of the James river, below City Point, which 

had not been reached in the progress of the hydrography upward, was sounded out in August 
by the party of Commander Muse. The space referred to is comprised between Coggin' s 
Point and Little .Brandon, (Sketch No. 9,) and embraces a reach of about seven miles. 

This work completes the hydrography from Richmond to the entrance in Chesapeake bay. 
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The shore-line necessary for the soundings was furnished by Assistant Adams. 

A summary of the hydrographic statistics is appended: 

Miles run in sounding· · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 
Angles measured · · · · · · · · · · · .. · .. · · · · · . · · · · · · · · · · · · · ........... . 
Casts of the lead . · · · · · · · · · · ........ · .. · · . · · · · · · · · · · · .......... . 

The sheet containing this work is now at the office. 
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Hydrography ef Big .Annemessex and Little .Anrwmcssex rivers, .lJid.-Tbc supplementary 
soundings required for the engraved sheet of Chesapeake bay, whic;h ·will contain Tangier 
sound and its branches, were made by the party of Commander Muse in September. This 
work (Sketch No. 9) includes the Big Annemessex and Little AnnBmessex Tivers, and connects 

with the general hydrography of the imund, executed by the party of Lieut. Comg. J. J. Almy, 
in 1856. 

All of the principal and very nearly all of the minor hydrographic details necessary for the 
finished chart of Chesapeake bay are now complete. 

A s;·nopsis given by Commander Muse at the end of the season shows the statistics of work 
in the Big and Little Annemessex, as follows: 

1Iiles run · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 91 ~ 
A.ngles taken······ · · · · · · · · · ·. · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 272 

Soundings · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 6, 941 
The steamer Hetzel was used for this and other duty performed in the Bame section by the 

party of Commander Muse. 

Tidal observations.-The self.registering tide-gauge at Old Point <Jomfort has been continued 

in operation under the charge of Mr. M. C. King. A similar gauge has been used in keeping 
up the series of obsen•ations commenced last year at the Washington navy yard. The atten

tion necessary in maintaining regular observations with it was given in part by officers attached 

to the ordnance department of the yard, under the direction of Commander Dahlgren. 

SECTION IV. 

FROM CAPE HENRY TO CAPE FEAR, INCLUDING PART OF THE COAST OF THE STATE'! OF VIRGINIA AND 

NORTH CARQL1NA.-(8Kll:I'Oa D, No. 15.) 

The primary triangulation of Pamplico sound has been resumed i11 this section; work of veri. 

fication in the neighborhood of the Cape Fear has been done; the topography between Cape 

Henry and Currituck sound has been completed; in-shore hydrography of the coast near Bogue 

and New River inlets has been executed, and off-shore work between Cape Lookout and Cape 

Fear. Notices of these several operations are given in this chapter. 

Office-work.-Comparative charts of the Cape Fear entrances, showing the changes from 1851 

to 1858, and diagrams illustrating Gulf Stream explorations, have been drawn, and the former 

engraved upon stone under the direction of the Superintendent of Public Printing. Progress 
has been made in the drawing and engraving of preliminary coast chart No. 11, from Cape 

Hatteras to Cape Lookout; in the drawing of No. 12, from Cape Lookout to Cape Fear; in 

that of coaBt map and chart No. 48, from Bogue inlet to Barren inlet; and in the engraving of 

coast maps and charts Nos. 40 and 41, Albemarle sound. 
Triangufution of Pamp!,ico sound, N. 0.-The preliminaries necessary for the primary tri

angulation of Pamplic-0 sound were commenced early in January by Captain T. J. Cram, U.S. 
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Top. Eng-inecrs, A8sistant Coast Survey, his party having sailed from Bflltimore on the 27th of 

December, with the requisite equipage, in the schooner Bancroft. 

Such general facts as had l1een gathered in the reconnaissance made by Major Prince, U. S . 

.A., in 1851, were applied by Captain Cram, who proceeded to develop from them a scheme 

for working, by th11 minute examination of points chosen with reference to their availability for 

the purposes of triangulation, as wcH as for proper connections with the main coast series to the 

northward and southward. To that end stat.ions at the upper part of the sound, connectin,g 

with the base on Bodie' s island, were selected, and signals prepared for them of the kind re

qnired in the mea:mrement of primary angles. 
These points, and others at proper intervals on both shores of the sound, are marked on 

Sketch No. 15, which shows the plan as finally adopted for the triangulation. Some of the 

tripmfa aml signals necessary for observiJJg with the theodolite were erected, and for those 

which were not 8et up oaterials were prepared and fitted by the party before closing for the 

season. 

Five stations of the first order wore erected in tho course of the season, and seventeen points 

in all chosen by preliminary measurements. The party discontinued work on the 12th of April, 

and is now reorganizing under the direction of Capt. Cram for resuming and prosecuting the 

triangulation during the coming winter and the spring following. 

Venjicat,ion ef triangles in tlte vicinity ef Cape Fear, N. C.-Tbe revision of the system of 

small triangles laid 0·1 t on the coast of North Carolina was resumed by Assistant A. S. W ad11-

worth on the 10th of November, 1858, at a station about five miles north of Federal Point. 

Most of the signals which had been used between it and Smithville having been lost, as well as 

the marks at the north and south ends of the base on Smith's island, (Cape Fear,) others were 

established, and a new triangulation made across the mouth of Cape Fear river. The scheme 

of triangles as remeasured may be seen on Sketch No. 15. 

l!'or the purpose of verification a new base site was selected, corresponding as nearly as 
possible to the line measured on Smitli' s island, with the additional advantag-i that the ends 
are coincident with two stations used in making the triangulation from Federal Point south
ward in 1851. "The site passes over a level beach, and·is as permanent in character as any 

available line can be in that vicinity. At any state of the tide the north end is easily accessible 

in boats." 

In order to test the geodetic value of the small coast triangulation, steps will be taken as 

early as practicable for the measurement of the base of verification. The ends were connected 

with the triangulation of this season at the stations at Fort Johnston (Smithville) and Fort Cas

well, as shown on the progress sketch, (No. 15.) 

Assistant Wadsworth closed work on the 7th of April, and reported at the office in Wash

ington, where he made the resulting computations and duplicated his record of angles. In the 

field-work he used the six-inch Brunner theodolite C. S. No. 59. The following summary is 
taken from his report 011 the triangulation: 

Stations occupied · · · · · · · · · · . . . . . . . . . . . . . • • . . . • . . • • . • . . . . . . . . . • . . . 12 

Signals observed 011 • • · · · · • • • • • • . • • • . • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 12 

Angles measured · · · · · · · · · · · · · · · . . . . . . . . . . . . . . . . . . . • . . . . . . . • • . . . . 30 

Number of observation~ · · · · · · · · · · · ·.. . . • • . . . . . . . . . . . . . . . . . . . . . . . . 1, 191 
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The latter part of the season ·was more than usually unfavorable for field-work in the vicinity 

of Cape Fear. 

In .July Mr. WadRworth proceeded to Section I, and engaged in the topography of Casco 
bay. 

Topograpl1y between Cape Henry, Va., and Cnrrituck 8ound, J.."'. C.-The entire outer coast 

line of Virginia, and the region immediately adjacent to it, from Cape Henry and Lynn Hav"n 

bay south ward to the boundary line, in connection with the district comprising the upper part 

of Currituck sound, have been passed over with the plane-table by Sub--~ssistant John Meehan, 

and the details inch1ded within the limits referred to lia ve been completed. On the outer 

coast of North Carolina the work of this season was extended to a junction, at Fresh Pond Hill, 

with surveys made in previous years by the late Assi11tant J. J. 8. Hat'ls1er, mention of whose 

death was made in my last annual report. The point referred to lies about thirty-one mileR 

below Cape Henry. The upper shores of Currituck sound, the eastern shore of Knott's iRland, 

and the western side of Back bay, had been traced by Mr. Has;;ler, who also executed some 

detached portions of topography while prosecuting the triangulation in the direction of Cape 

Henry. 

Sub-Assistant Meehan took the field on the 25th of November, and was aided during the 

season by Mr. F. R. Hassler. Bad weather prevailed generally while the party was at work; 

out by employing the unfavorable intervals in chaining and in ordiuary plane-table determi

nations, the details of four topographical sheets were filled in by the e:wl of May, completing 

the survey between .Albemarle sound and Cape Henry. In going south"·ard from Chesapeake 

bay,· the work of this season embraces the continuous shores of Lynn Haven river and inlet, 

Long creek, Broad bay, and Linkhorn bay, which separates the desert of Cape Henry from the 

interior. To the southward was traversed a closely-settled belt of coast, broken only b~- Rudy 

inlet, which is about seven miles from Cape Henry light-l1ouse. Lower down, North bay, and, 

in connection with it, the eastern shore and the islands of Back bay, were surveyed, as also 

Knott's island and Mackay's i8land, in the upper part of Currituck sound. On the sheet con
taining the survey of Back bay is represented a feature of the outer coast which has been often 

mistaken for Cape Henry when seen from veBRels approaching the land. Its position, as well 

as the limits of the several sheets now under notice, are marked on Sketch No. 15. The 

following remarks are made in reference to this vicinity in the report of Mr. :Meehan : "Back 

bay is divided from the ocean on the east by a sand beach, the southern extremity of which is 

dotted with high sand dunes, and oak, pine, and cedar hummocks, containing the huts of 

numerous wreckers and fishermen, and known as the ' Wash Woods.' Further north are the 

'Wash Flats,' a low smooth strand, so near the general level of the sea as to be submerged 

during strong easterly gales. When viewed from a vessel at sea, it seems a continuation of 

the ocean, and, with the high sand-hill range and trees of the 'Wash Woods,' presents so near 

a resemblance to the entrane~ of the Chesapeake at Cape Henry as to have been often taken 

for it, with disastrous effects; hence it is called 'False Cape,' or the 'False Cape of the Chesa

peake.' The sand dune.ii at Cape Henry are in some places eighty-five feet above the ocean 
level." 

From the upper part of Currituck sound, the plane-table work was extended northward to a 

point two miles above Pungo bridge, so as to include the shores of North river, an important 

\ 
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link m the line of inland navigation, which now connects Chesapeake bay with Albemarle 

sound. 
The progress made by the topographical party is shown in the following abstract of statistics: 

Com;t-line (ocean) surveyed.····· · · · · · · · · · · · · · · · · - · · · · · · · · · · · · 

Shore-line of bays, islands, &c. · · · · · · · · · · · · · · · · · · · · - · · · · · · - · · · · 

Roads surveyed . · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 
Area of sheets, (square miles)· · · · · · · · · · · · · · · · · · · · · . · · .. · · · .... 

31 miles. 

169A " 

116 " 
157 

On his return from this section, Sub-Assistant Meehan was assigned to duty in the vicinity 

of New York city. In the course of the summer the sheets of the region between Cape Henry 

and Currituck were inked and sent to the office. 

Hydrographic.-Qtfice-wo1·k.-Two sheets containing the soundings executed during the sur· 
veying year 1857-'58, in Pamplico sound, have been received from Commander W. T. Muse, 
U. S. N., and registered in the archives. 

In-shore hydrography between Bog'll-13 irdd and New River inlet, coast qf North Garolina.-ln 
continuation of the hydrography extending from Cape Lookout towards Cape Fear work was 

resumed on the 6th of April by Lieut. Comg. Alex'r Murray, U. S. N., assistant Coast Survey, 
at Bogue inlet, and carried down the coast of North Carolina at favorable intervals between 
that date and the 1st of June. A stretch of about thirteen miles coastwise, terminating as 
shown on Sketch No. 15 at New River inlet, was travereed by lines parallel to the shore and 
crossed by others going off to an aY'jrage distance of ten miles from the land. This duty was 

executed in the surveying steamer Bibb. The following synopsis of statistics was returned 
by Lieut. Comg. ~furray at the end of the season: 

Miles run in sounding· · · · · · · · · · · · · · - · · · · · · - · · . · - · · · · · · · · · · · · · · · · · · 232 
Angles determined··· · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · - · · · · · · · · · · · · 714 
Number of soundings· · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 3, 262 

Off-shore soundings, from Oape Lookout, N. 0.-While prosecuting the in-shore hydrography 
with the steamer Bibb, Lieut. Comg. Murray, ran, at favorable int~rva1s, several lines to the 
northward of Cape Hatteras and others between Cape Lookout and Cape Fear, in order to 
furnish data for filliug the project of the general coast chart No. V. 

At the termination of a line carried broad off between Cape Hatteras and Cape Lookout a 

specimen of bottom was brought up in the axis of the Gulf Stream, the Massey sounding 
apparatus, used in that instance, indicating a depth of 2, 059 fathoms. The material found 
was grayish mud or clay. 

In reference to the current uuderrunning the Gulf Stream, Lieut. Comg. Murray remarks: 
"The wind was N.E. and light; the steamer lay with her head to the southward and eastward, 

and the line went from the stern, tending to the northward, but upon reeling it up we dis
covered that an uudercurrent had carried it to the southward. This occurred twice under 
similar circumstances.'' 

The statistics of the off-shore work are as follows: 
Miles run in sounding ... · . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . 1, 235 
Casts of the lead.... • . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . • . . . . • . . . . 3,318 

In the course of the season three hydrographic sheets, one containing the work done in 
1857-' 58, and two the soundings made this year, have been plotted and turned in at the office 
with the records of soundings, angles, and tidal observations. 
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The party in the steamer Bibb, after its return from this section, refitted at New York and 
passed the remainder of the season in prosecuting the general hydrography of Section I. 

SECTION V. 

FROM CAPE FEAR TO ST. MARY'S RlVE'R, INCLUDING PA.RT OF THE COAST OF NORTH CAROLINA., AND 

THE COAST OF SOUTH CAROLINA AND GEORGIA.-(SKETCn E, No. 16.) 

The usual number of parties has been employed in this section, namely: one m making 
astronomical and magnetic observations, one in primary and secondary triangulation and in 
astronomical and magnetic observations, one in secondary triangulation, one in secondary 
triangulation and topography, two in topography, and two in hydrography. The work accom· 
plished is stated under the following heads: 

1. Astronomical and magnetic observations near Cape Fear entrance. 
2. Triangulation and topography westward of Tubbs' inlet, N. C. 
3. Astronomical and magnetic observations at St. Helena island, S. C. 
4. Primary triangulation, coast of South Carolina. 
5. Triangulation of Beaufort, Chechessee, and Colleton rivers, 8. C. 

6. Triangulation of Doboy and Altamaha sounds, Ga.-· 
7. Shore-line survey from St. Helena sound, S. 0., to Savannah river entrance. 
8. Topography of St. Catherine's sound, Ga. 
9. In-shore hydrography from Cape Fear westward to Tubbs' inlet, N. C. 

10. Off-shore hydrography from Cape Fear to Charleston harbor. 

11. Hydrograpby of Bull's bay, S. C. 
12. Hydrography of Port Royal entrance, S. C. 
13. Hydrography of the Checbessee and Colleton rivers, S. C. 
14. Hydrography of Sapelo bar and its approaches, Ga. 
15. Tidal observations. 

O.ffice-work.-In the drawing and engraving divisions, additions have been made to the 
chart of Charleston harbor. The chart of Sapelo sound has been drawn and engraved and 
the engraving of preliminary coast chart No. 14, from Cape Romain to Savannah, has been in 
hand. Progress has been made in the drawing of coast mapR and charts No. 53, from Charles

ton harbor to St. Helena sound, and No. 58, from St. Mary's river to the St. John's, Fla., and 
in that of the chart of Ossabaw sound. 

Latitude observations at Smithville, N. 0.-The adjustment of the triangulation on the coast 
of North Carolina requiring that the latitude of a point in the vicinity of Cape Fear shonld be 
closely determined, as well as the azimuth, an astronomical party was organized on the 1st of 
.April, under my immediate direction, and placed in charge of Assistant G. W. Dean. A 
station was erected at Fort Johnson, Smithville, N. C., and the necessary preliminaries for 
astronomical work were arranged by Mr. Thomas McDonnell. Sub·Assistant Edward Good
fellow was detailed to assist in the observations. Those for the latitude and time were made 
by him with the zenith telescope C. S. No. 5, and forty-six-inch transit C. S. No. 4. With 

the first-mentioned instrument twenty-nine pairs of stars were observed by one hundred and 

seventy-four sets of observations. Fourteen Atandard stars were observed on with the transit, 
and ninety-six observations recorded. The value of the micrometer threads was ascertained 
by one hundred and twenty-two observations on the star 51 Cephei, near its western elongation. 

Forty-six observations were made with the micrometer upon a collimator adjusted to a stellar 
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focus, for determining the arc value of graduations on the level of the zenith telescope, and 

the corresponding divisions of the transit instrument were tested by comparisons with it . 

.As far as practicable, the stars observed for latitude were taken from the Greenwich Twelve 

Year Catalogue, the sets, as heretofore, being completed from that of the British .Association. 

:Mr. W. H. Odenheimer aided Sub-Assistant Goodfellow, and recorded the observations. Un

usually good weather prevailing during the stay of the party, all the requisite determinations 

were completed by the 7th of May . 
.Azimuth.-The azimuth for the lines of the triangulation was determined by .Assistant Dean'. 

For that purpose nine sets of observations were made with the twenty-four-inch theodolite 

( C. S. No. 2) on Polaris at its lower culmination, and six sets on 8 Ursae Jiinori8 near its 

eastern elongation. In each series six paintings were made on the star with the telescope 

direct, and the same number with the instruments reversed. A.n elongation mark was set up 

and connected in the usual way with the triangulation, twelve sets of pointings being made on 

it with the telescope direct and reversed. The mark was referred to three geodetic signals by 

four hundred and thirty-six observations made at six different periods, each embracing the 

observations of an entire day. In making them the circle of the instrument was used in five 

different positions. The azimuth observations were recorded hy Mr. McLane Tilton. 

Magnetic observations at Smithville, N. G.-For the declination of the needle at the astro

nomical Rtation (Fort Johnson) one hundred and forty-seven observations were made on three 

days by .Assistant Dean and Sub-AssiRtant Goodfellow. Four sets were made on three days 

for the magnetic dip, and two sets on two days for the horizontal intensity and moment of 

inertia. The im;truments used were declinometer D. 22 (C. S. No. 1) and the uine-inch dip 
circle C. S. No. 4. ~ 

The usual meteorological journal was kept by Mr. Tilton, while the observations were going 

on for latitude, azimuth, and the magnetic elements. 

Imm~diate1y after the return of the party the records kept at the astronomical station were 

duplicated by Sub-Assistant Goodfellow and placed in the archives, with his computation for 

latitude, with that of Mr. Dean for azimuth, and lists of the stars used in observing for latitude. 

In June the party was transforred to Section I, and remained until the close of the season 

under my personal direction, as stated in a previous chapter of this report. 

Triangulation and topography westward ef Tubbs' inlet, N. 0.-The coast triangulation below 
Cape Fear has been extended westward by .Assistant C. P. Bolles, to the immediate vicinity of 

the boundary line between North and South Carolina. The details of the plane-table work:, 

which has been prosecuted in connexion with it, have been completed to Tubbs' inlet, and the 

shore-line survey advanced westward to Little river, (Sketch No. 16,) or near the present limit 
of the· triangulation. On the 10th of December work was resumed at Shallotte inlet, Mr. 0. 
Hinrichs, the aid in the party, conducting the topographical survey, while Mr. Bolles carried 
forward the triangulation. Most of the angular measurements were made with the six-inch 
Brunner theodolite C. S. No. 67. 

The following synopsis shows the progress made by the party before closing for the season, 
on the 20th of June: 

First order stations occupied · · · · · · · · • . · . . . . . • • • . . . . . . . . • . . • . . • . . . . 8 

Second order stations occupied · · · · · · · · · · • . . . . . . • • . . . . • . . . . . . . . • • • • 30 
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Objects observed on . · ..... · .......... · ..... · ..... · ... · · · · . · .. · · · 4G 

Number of observations ....... · .. - - - - . - · .. - ............. · ...... · · 1, 218 

In the principal series eighteen angles were determined, the last being formed at a station a 
short dist..,nce above Tubbs' inlet. From thence southward and westward to Little river, the 

smaller chain of triangles was completed to serve as a basis for the topography. 

The impeuiments from standing wood and undergrowth on this part of the coaRt increase the 

natural difficulty of laying out and determining primary lines which pass over a level surface. 

Avenues, making in the aggregate an extent of more than fourteen miles, were traced and 
opened by the party so as to admit of observing with the theodolite. 

Assistant Bolles furnished in the course of the working season the data requisite for fixing 

the positions of shore stations for the hydrographic party of Lieut. Comg. Bankhead. 

The_ plane-table work comprises the following statistics: 

Beach-line surveyed· · · · .... · . · · · · • · · .. · . · ............ · · · · · . 

Sh.Jre-line of creeks.·· · ...... · · · · · · · .. · · · · ·. · · .... · .... · .. . 
Outline of marsh · · ... · . . . . . . . . . . . . . ...................... . 
Roads.· ................................................ . 

21.6 miles. 

102.1 " 
47 .. 5 H 

30~ 3 '~ 

In addition to the plane-table work, Mr. Hinrichs aided in the several operations of tae 

triangulation. Shore-line was furnished as needed for the in-shore hydrography, which was in 
progress at the same time. 

Six volumes containing the original records of horizontal angles measured in extending the 

field-work westward from Cape Fear have been placed in the archives, as also the topographical 

sheet executed last year under the direction of Assistant Bolles. 

A8tronomwal and magnetic observations at St. Hel.ena L~land, S. G.-As part of the duty 
devolving on his party in this section, Assistant C. 0. Boutelle set up the zenith telescope 
C. S. No. 5, and transit No. 3, at Port Royal station on St. Helena island, and made a series 

of observations for latitude between the 8th of January and the 1st of March. Both instru

ments were supported by wooden posts set three feet in the ground and strongly trussed by cross 
and diagonal braces above and below ground. 

The azimuth also was determined at the same station with the twenty-four-inch theodolite 

0. S. No. 2, and Gambey theodolite C. 8. No. 43, an artificial horizon being employed in 

making the observations with the last-named instrument. 

For local time observations were made at intervals from January 8 to May 7 in:::lusive, with 
transit No. 3, in connexion with the sidereal chronometer No. 207, and the solar chronometers 
Nos. 211, and 2,458. 

For latitude six hundred and seventy·eight observations were made on sixty-two pairs of 

stars. The places of forty-eight were taken from the Twelve Year, and the rest from the 

catalogue of the British Association. Seventy-two observations for value of the micrometor in 
the zenith telescope were made upon four elongations of Polaris. The value of levels A and B 

were determined in terms of the micrometer by a hundred and twenty observations on the 

cross hairs of a sector set up fifteen feet north of the zenith telescope and used as a colli
mator. 

Between the 10th of February and the 16th of March ten elongations of Polaris were 
observed in the usual manner for azimuth. Two hundred and sixty-three observations were 

made on star and mark, and one hundred and eighty-six for connecting the elongation mark 
w·th itations in the second~ry triangulation. 
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For local time three hundred and thirty-nine transits were observed on sixty-one nights 
between January 8 and May 7. 

Mr. Boutelle also observed a series of azimuths upon Polaris in various parts of its orbit, 
making thirty-three sets of four repetitions each on three nights. These formed imgles between 
Chaphir signal and the star, and were observed alternately direct and reflected in a mercurial 
horizon. 

The po8ition of the astronomical 8tation on St. Helena island, and its connections with the 
coast triangulation are shown on Sketch No. 16. 

The declination of the magnetic needle at Port Royal station was determined with the decli
nometer C. S. No. 5, by two hundred and thirty-six observations made in parts of ten days 
lJetween January 23 and February 5, on two collimator m13gnets. For the dip, the circle No. 9 

was used, and ninety-six observations were recorded. 
In the astronomical work, and in the general operations yet to be referred to, Mr. Boutelle 

was assisted by Lieut. Thomas Wilson, U. S. A., Assistant Coast Survey, and Sub-Assistant 
W. S. Edwards. Mr. C.H. Boyd was attached to the party as aid. 

Duplicates of the rccordti of observations made this season for latitude, azimuth, and time 
have been deposited in the office. :Mr. Boutelle has also turned in his revised computation for 
the latitude of .Allston station, determined in a previous season. 

Primary triangulation, coast of South Carolina. -For the extension of the series of primary 

triangles southward and westward from the Edisto base and in the direction of Savannah, 
Assistant Boutelle erected a tripod and scaffold at Port Royal station, and made the preliminary 
measurements necessary for including a point in the city of Beaufort, S. 0., in the general 
scheme. The positions of these, as falling in with the chain of work already completed, may 
be seen in the progress sketch (No. 16) of the section. The lines to be observed on in carry
ing the main triangulation across St. Helena island were partly traced and cleared for the 
measurement of horizontal angles while other operations were going on. This service was 
performed by Sub-Assistant Edwards, under the direction of Mr. Boutelle. The party reached 
its working ground in the schooner Petrel from Charleston, at which port the vessel had been 
laid up during the winter. 

Lieut. Wilson, U. S. A., and Mr. C. H. Boyd, assisted in the duties now under notice, and 
in those to be mentioned under the next head. 

The records of the primary triangulation of previous years have been deposited in the archives. 
Triangul,ation of Beatifort, Checkessoo, and Colleton rivers, S. 0.-From its entrance into 

Port Royal sound, Assistant Boutelle laid out and completed by the 19th of April the triangu
lation of Beaufort river upwards to the city of Beaufort. The length of water course included 
in that work is about twenty-nine miles. His party was then transferred in the schooner Petrel 
to Foot Point, and in that vicinity a triangulation was carried from Broad river up the Che
chessee and its branch known as the Colleton river. The triangles were madet o extend about 
two miles and a half above Foot Point and four miles below it, so as to provide for the topo
graphical survey, and for hydrographic purposes, reference to which will be made hereafter. 

The following are statistics of field-work executed by the triangulation party: 
Signals erected . · · · · · • · • · · .. · . · ..................... _ ........... . 
Stations occupied · · · - · · · · · · · · · · ................... _ ............ . 
Angles measured • • · • • · · · · · · · · · · . · · ............... , .•............ 
Number of observations·· · · · · · · · · · · ......•....................... 

A. iineral vi!iw of the scheme of work will hi! Ileen by reference to Sketch No. 

20 
24 

348 

1,772 
16. 
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The eight-inch Gambey theodolite, C. S. No. 24, and ten-inch Gambcy, C. S. No. 43, were 

used in the augular measurements. 
In the several operations prosecuted between the Edisto base and Foot Point :Mr. Boutelle 

was assisted by Lieutenant Wilson and Sub-Assistant Edwards. Mr. C. H. Boyd was attached 

to the party as aid. 
The schooner Petrel was despatched for New York on the 16th of' ~Ia.''i and was there re· 

paired and refitted for the continuance of work in the coming season. 
While the triangulation party was at work in Februar_\-, the United States steamship Brooklyn 

passed into Port Royal sound and an.;hored near the Parry island buoy, between Broad and 
Beaufort rivers. Assistant Boutelle visited the vessel, and, as no professional pilots are 
known in that vicinity, tendered his services in conducting her up Beaufort river. The offer 

being accepted by Captain Farragut, of the Brooklyn, the steamer was moved to a position 
within four and a half miles of the city of Beaufort, and there anchored. A communication 
addressed to me by Captain Farragut, in reference to his visit in Port Royal sound, is given in 

Appendix No. 38 . 
.After reporting at the office, Assistant Boutelle proceeded to Section I. His occupation 

during the summer and autumn has been stated under that head. Lieutenant "'Wilson, on 
returning from Section Y, was assigned to duty in the charge of the Drawing Division, and 
Sub-Assistant Edwards took up plane-table work on the Kennebec river. 

Triangulation qf Doboy and Altamalw Soun<ls, Ga.-The secondary triangulation on the coast 
of Georgia has been continued southward from the Sapelo base, and between it and the work 
at St. Simon's entrance a preliminary connexion has been made by a series of tertiary triaugles 
carried along the outer range of islands below the entrance to A.ltamaha sound. 

Sub-Assistant F. P. Webber, wl10se operations last i;easou closed at the upper part of Sapelo 
island, resumed work there on the 20th of December, with a party in the schooner Hassler. 
The triangulation was taken up at the line which joins Julien ton with a terminus of the Sapelo 
base, the location of which is marked on Sketch Ko. 16. To the southward and westward 
stations were erected at suitable intervals, so as to include in the secondary series Mud river 

and North river, with their branches behind Sapelo island; Dobos sound, and Altamaha sound 
with the lower parts of its tributaries. A number of subsidiary stations were occupied within 
the same area sufficient for the purposes of a topographical survey. :Mr. Webber measured 
also a series of tertiary triangles, in order to define tlrn courses and direction of the ·water
passage which separates Blackbeard ii;land from Sapelo island, and south of the 1Utamaha 
entrance extended a similar triangulation by observing alternately at stations on St. Simon's island 
in connexion with others erected on the chain lying between it and the ocean. The teu-inch 

Gambey theodolite, C. S. No. 63, was used in measuring the angles. 

At a station about thirty miles below the Sapelo base, as measured along the course of the 
triangulation, a junction was made with one of the tertiary lines observed on by .Assistant A. 
W. Longfellow in the survey of St. Simon's sound. Sub-Assistant Webber there closed for the 

season on the 15th of .April. It is expected that a connexiqn by triangles of the second order 

can be made early in the ensuing year. 

Mr. Julius Kincheloe was attached to the party as aid, and served efficiently in the field-work 

and in making computations. 
While the hydrographic survey of Sapelo bar was in progress, the points requisite for it were 

9 
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furnished to Lieut. Oomg. Fauntleroy. Further notice in regard to that work will be made 

under another head. 
T~rn following summary of statistics and extract are from the report of Sub-Assistant Webb er: 

Secondary stations occupied · · • • · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 7 

Tertiary stations occupied · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 42 

Angles measured.·· . · · · · · · · • · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 562 

Objects observed on····· · · • · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 570 
Points determined in position· • • · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 105 

Number of observations· · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 3, 958 

"The sides of the triangles of the second order range from five to eight miles in length. It 

is probable that lines from four to six mileR long can be found across the opening to the west 

of St. Simon's island, but in proceeding southward it will be necessary to erect two or three 
scaffold signals, perhaps twenty-five feet high, as the lines will extend over fresh water 

marsh, the reeds and shrulis of whivh reach to a height of twelve and in some places twenty 

feet, while the hard ground is nearly level with the surface of the marsh." 

Records of the horizontal angles and descriptions of the signals erected this season have been 

received and filed in the office. 

The schooner Ilassler with the party of Mr. Webber reached Portland, Me., on the 2d of 

May, and during the summer wmi employed in work east of the Kennebec. On her outward 

passage to the south, the vessel was forced to take refuge in Provincetown harbor by severe 

gales, and while again on her way was damaged off Long Island in a storm, which also destroyed 

her stern boat. The necessary repairs were made at Savannah. 

Sub-Assi,;tant Webber is now making arrangements for returning to continue work on the 

coast of Georgia. 

Shore-line survey from St. Helena sound, S. C., to Savannah river entrancc.-This includes the 
outlines of tho Hunting islands, Eddings' island, the islets and water· passages between them 
and St. Helena island, the entire shoTe-line of Port Royal entrance, and part of that of Parry 
island, at the confluence of Beaufort and Broad rivers, Daw i;;laud and Colleton Neck, the 

outline of Hilton Head island, and the western i;hore of Calibogue souud, from Pinckney island 
to SaYannah river. The work was executed by Assistant John Seib, whose party arrived in 
the section and anchored in Harbor river on the 10th of January. .After joiniug with the 
plane-table smvey made in 1856 on the upper part of the Hunting islands, Mr. Seib pushed 

steadily in the direction of Tybee entrance, tracing, as he advanced, the shore-line of Harbor 
river, Fripp's inlet, Story creek, Trenchard's inlet, Skull inlet, and Pritchard's inlet. and 

pa1:1sing through Station creek, the preliminary work was carried into Port Royal sound. On 
the outer side of the islands which bound the lower part of the coast of South Carolina, the 

ocean-line was traced from Skull inlet to Bay Point, at Port Royal entrance. Thence, pro
ceeding northward and westward, the shores of Port Royal sound were surveyed, from Bay 
Point to Land's end, as also the shores of Beaufort river to a point three miles above its mouth; 

the northern shore of Broad river, beyond Pany island, and its southern shore as far up as 
Lemon island. In that vicinity Mr. Cleveland Rockwell, the aid in the party working under 
my immediate direction, with a second plane-table traced the outline of Daw island; the 8hores 
of the Chechessee river, from Pinckney island upward to Lemon island; and the shores of Colleton 
river to a short distance southward of Foot Point. The tougue of land embraced between the 
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two rivers, and designated as Colleton Neck or Victoria Bluff, was surveyed somewhat in detail. 
A tracing from the topogra}Jhical sheet of Mr. Rockwell was furnished early in .May for the 
guidance of the hydrographic party in sounding out the adjacent channels, more particular 
reference to which will be made presently. 

The coutinuoml preliminary work of' As:;istant Seib iu going southwan1 from Port Royal sound 

embraced both shores of the pasgage known as Skull creek, between Pinckney island and Trench's 

or Hilton Head island; the shores of Oalibogne river, in connexion with it and with May river: 
and tbe shore-line of Calibogue sound, to lfungen Point. The outer side of Hilton Head island 

also was traced and joined with the surveys already mentioned. As measured in a direct line, 

the cl1ain of i:;lands included in t11e work of the sea;;on stretches about thirty-five miles below 

St. Helena sound. Tl1c aggregate of shore-line represented on t1ie five plane-table sheets 

brought from the field is about two hundred and fifty-eight miles. Four of them were worked 
on alternately by AEl&istant Seib and Mr. Rockwell, progress being made at the same time in 

inking plane-table sheets of the previous year. The limits of the sheets embracing the prelim
inary survey between St. Helena sound and Savannah river are marked on Sketch No. 16. 

Field-work was closed for the season on the 12th of May. The schooner Bailey, which had 

been in the service of the party, then sailed for Smithfield, North Carolina, and was transferred 

to Lieut. Comg. Bankhead, and employed in the hydrographic work of this section. 

At the end of April I visited the party of ARsistant Seib, in passing so11thward on a tour of 

inspection. The work then in progress, and since completed, is intricate in character and was 

not favored by more than an average of fair weather for field duty. The large return in results 

is mainly due to the constant energy of the chief of the party, and to the able support given 
by Mr. Rockwell. 

Mr. Seib was employed dnring the summer in plane-table duty in Section III, and Mr. Rock

well in Section II. In the corresponding chapters of this report notice has been taken of tho 

occupation referred to. 

Topography Qf St. Catharine's sound, Ga.-The party assigned to this work, in charge of 

Sub-Assistant H. S. Du Val, commenced the survey on the 27th of December and continued 

in the field until the 23d of May, using data furnished by the triangulation of Lieut. ~L W. 

Evans, U. S. A. No interruption from unfavorable weather occurred to break the plan of 

operations, and, as a result, the survey of the shores of the sound was essentially completed, 

including the shores and branches of that part of the "Inland Passage" known as Bear river, 

which connects St. Catharine's with Ossabaw souncl. The plane-table sheet also embraces the 

shores of the Medway opposite to the entrance of St. Catharine's sound, the mouth of North 

Newport river leading from it southward as part of the inland passage to Sapelo, and tho outer 

shores of Ossabaw and St. Catharine's islands, in the vicinity of the entrance. These localities, 

as well as the general limits of the sheet referred to, are ma,rked on Sketch No. 16. 

A. reconnaissan0e was made in the course of the season, and points were established for the 

survey of the interior of Ossabaw island, on which the work will connect with a surn~y made 

to the northward by Assistant A. M. Harrison iu 1857-' 58, but the advance of the season did 

not admit of the execution of the topographical details. These will be filled in during the 

coming winter, the party being about to resume duty on the coast of Georgia. The northern 

part of St. Catharine's island will be represented on the same sheet, and the detailed work 
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extended southward to meet that completed on Sapelo sound, which is already connected with 

it by a shore-line survey along the outer side of the island. 
As returned to the office the topographical sheet of St. Catharine's sound exhibits the 

following summary of 11rogress made by the party in charge of Sub-Assistant Du Val: 

Shore-line · ......... · · · .................................... . 

Area of details, (square miles)···· · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 

Mr. J. D. Bradford aided iu the field-work. 

204 miles. 

50 

In June the party returned to Portland in the 8Chooner Meredith. The vessel was then 

transferred to the party of Assistant A. W. Longfellow for service in Casco bay. 

Sub-Assistant Du Val makes special mention in his report of the facilities tendered by resi

dents on St. Catharine's island as tending to the furtherance of his work. 

\Yithin the present serLson Assistant Longfellow has inked and sent to the office the plane

table sheet containing hi,; survey of Sapelo sound, and one of the sheets of work executed by 

his part.r at Brunswick lmrbor, Ga. 

I11-slll;rc J1ydrogmpliy from Cape Fear westward to Tubbs' inlet, N. C.-The hydrographic 

party detailed for duty in the northern part of this section sailed from Baltimore under the 

command of Lieut. Comg. J. P. Bankhead, U. S. N., Assistant Coast Survey, in the schooner 

Crawford, and reached Charleston on the 7th of February. A period of stormy weather setting 

in made it expedient to defer the outside soundings and employ the interval in another locality, 

wl1ich was accordingly done, a;;; will be noticed presently. The coast soundings from Cape 

Fear westward to Tubbs' inlet were executed between the 5th of May and the 12th of .August, 

favorable intervals bei11g taken between those dates for also running off-shore lines, to be 

alluded to hereafter. The in-shore work connects with the completed bydrogra.phy of Cape 

Fear entrance and the Frying Pan shoals, and represents a space of twenty-five mile:s in length 

(Sketch No. 16) by rather more than ten in average breadth. 

Assistant C. P. Bolles, in charge of the triangulation, furnished data for establishing the 
shore stations required in executing the soundings. 

The following is a synopsis of the statistics : 

}files run in sounding · · · · · · · . · · · · · · · · •.•......••................. 
Angles measured with the sextant · · · .............................. . 

Angles measured with the theodolite . · · ...... · .. · . · ...... · · . · · · ... . 

Number of soundings ••.. · · ·. · · · · · · · · . · •... · · · · · · · · · · · · · · · · · · · · · · 
Area sounded, (square miles) ...•........................ · · .. · · .... 

Tidal stations occupied .••••..............•....................... 

1, 121 

1,322 

2,281 

6,333 

228 

2 

Referring to the character of the bottom and to the capacity of the several small inlets which 

break the coast of North Carolina at intervals between Oak island and Tubbs' inlet, Lieut. 

Comg. Bankhead remarks: "The bottom is uniform in character and clear of rocks or shoals, 

and the shore can be safely approached, in clear weather, by any class of vessels to within one 
nautical mile." 

''The inlets are impracticable for any but vessels of very light draught, and their bars 

change with every shift of wind. A few fl.at-bottomed schooners are the only vessels that 
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attempt the passage, and then only on tho top of high water, when not more than s1x feet can 

be carried in under the best of circumstances." 

The in-shore hydrography from Cape Fear westward was executed with the schooners Craw

ford and Bailey, the latter having been assigned for that duty on the close of topographical 

work conducted in this section by Assistant Seib. In the course of the autumn the soundings 

were plotted under the direction of Lieut. Comg. Bankhead, at W ashiugton, and the resulting 

chart left at the office. 

The original records and transcripts of the soundings and tidal observations made at the Cape 

·Fear entrances in 1857-' 58 by the party of Lieut. Comg. T. Il. Iluger have also been received 

and deposited in the archives. 
Off-shore hydrography from Cape Fear to C!iarleston harlior.-The working season proving to 

be unusually stormy along the coast below Cape Fear, effective progress iu off shore soundings 
could he made only by employing favorable intervals, the in-shore work already referred to, 
being from time to time suspended for that purpose. 

In allusion to the precautions taken in prosecuting the off-shore hydrography from Cape 
Fear, southward and westward, to Charleston harbor, Lieut. Comg. Bankhead, says: "Nearly 
all the lines were run with a fair wind, smooth water, and in clear weather, and all the principal 
positions were determined by actual observation. The soundings were made with care, and 
of the specimens of bottom brought up such have been preserved as were at all curious or 
different from the general character already known.'' 

The following reference is made in the season's report to the probable existence of a bank 
off Cape Romain, the full development of which will be made in prosecuting the in-shore 
hydrngraphy southward from its present limit.: "I am satisfied that the continuance of the 
survey off Ca]'Je Romain will develop less water in some places than has been genera Uy supposed 
to exist. as I have found six fathoms and water breaking in heavy weather where we should 
have inferred a depth of nine or ten fathoms from the general chart.'' 

The o[4lhore soundings made by the party of Lieut. Comg. Bankhead in the schooner 
Crawford were carried to an average depth of a hundred fathoms, or from sixty or seventy 
miles from the coast, and were executed between the 7th of .March and the 5th of August. 

During the last two months of the season every effort was made to obtain current observa
tions, but excepting at two stations in the vicinity of Cape Fear, without success. 

The statistics of the off-shore hydrography are given in the following summary: 

Miles run in sounding . · .... · · · · · · · · · · · · · - · · · · · · · · · · · · · · · · - · · • · · · · 1, 462 
Number of soundings ...... · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 1, 193 

.A.n unusually late period of the working season at the south having been reached, the 
schooners Crawford and Bailey sailed for New York, and there underwent necessary repairs. 

The plotting of the off-shore chart was then taken up, at the office, and completed. 
Arrangements are now in progress for the return of the vesl:lels and continuance of the in 

and off shore work in this section. 

Hydrography ef Bull's bay, South Carolina..-This duty was executed by the party of Lieut. 
Comg. Bankhead, with the shooner Crawford in March and April, the boieterous character of 
that part of the season not affording the usual opportunities for pushing soundings outside of 
the main coast. In connexion with the bay, the inland passage leading to the southward and 
westward, was sounded out as far as Capers' s island. The limits of the sheet containing the 
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hydrography are marked on Sketch No. 16. Regular tidal observations were made during the 

period occupied in the work. 
Lieut. Comg. Bankhead thus refers to Bull's bay aR a harbor of refuge: "l doubt whether 

it will ever be used except as a harbor of refuge for coasting vessels, for which purpose, however, 

it is well adapted, being easy of access, affording good holding ground, and having abundant 

water (in the channel) for that class of vessels. The small channels that traverse the bay are 

too narrow and irregular in their depth for anything but boats of the lightest draught." 

The following allusion to the inland passage is made in the same report: 
''The inland passage connecting with the bay I find to be too narrow and crooked for any 

vessels other than very small steamers and flat boats, there being but one foot of water at mean 

low tide, and a width of only fifty feet at the narrowest part.'' 

The following are statistics of tlrn hydrography: 

Miles nm in sounding · · . · · . · · . · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 308 

Sextant angles taken .. · · .... · .. · . · . · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 7 36 

Number of casts of the lead· . · · · · · · · . · . · · · · · · · · · · · · · · · · · · · · · · · · · · · 20, 345 

Area sounded (square miles) · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 36 

The chart of Bull's bay resulting from this work has been plotted and is now on file at the 

office. 
While engaged on l1is working ground in this section Lieut. Comg. Bankhead furnished to a 

deputation from Charleston, sent to examine in regard to the availability of Bull's bay for a 

quarantine station, such hydrographic data as could be supposed to bear on the question. 
Hydrograpliy ef Port Royal entrance, South Carolina.-Early in June, Lieut. Comg. C. M. 

Fauntleroy, U. S. N., assi~tant Coast Survey, having completed the hydrographic duty assigned 

in two other localities of this section, commenced an examinlation of the several channels 

leading into Port Royal entrance in order to determine the character of the bars. This duty was 
completed before the close of that month, and, after plotting the soundings, it was reported 

as the result of comparison that ''little or no change has occurred since the date of the hydrog
raphic reconnaissance made in these waters by Lieut. Comg. Maffitt," (18.55.) 

In connexion with the hydrography of the east channel the soundings were carried north

ward and eastward to Hilton Head, and so extended in that vicinity as to include Joiner's 

hank. The limits of the work are marked in the usual way on sketch No. 16. 
A recommendation from Lieut. Comg. Fauntleroy in regard to buoys for the east channel 

passage into Port Royal was communicated to the department in July, (Appendix No. 43.) 

The United States sloop-of-war Brooklyn, having touched on a sand-spit at the mouth of 

BMufort river, South Carolina, on the occassion of her visit to that branch of Port Royal 1:1ound 

in the early part of the season, to which allusion has been made under a previous head of this 
chapter, the locality in question was carefully examined by the hydrographic party. No 
obstruction was found in the channel which leads up the river, the point of the spit referred 

to being "on the port hand of the channel way, dividing it from a deep water pocket on 

the port hand of that again." It is hence to be concluded that when the vessel touched she 

had not fairly entered the channel of Beaufort river. No professional pilots were cruising in 
Port Royal sound at. the period of her visit. 
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The statistics of the survey made by the party in the schooner Varina are as follows: 

Miles run in sounding · · · · · · · · · · · · . · · · · · · · · · · · · · · · · · · · ·.. . . . . . . . . . . 158 
Angles observed. · .. · · . · · . · · · · .. · ...... · · .. · · .. ·.. . . . . . . . . . . . . . . . . 703 
Number of soundings · . · ·. · · . · .................................... 8, 118 

The area sounded out is about twenty-two square miles. A tidal station, as usual, was occupied 
for hydrographic purposes. After some needful repairs at Charleston, the Varina sailed for 
New York, and arrived at that port on the 8th of July. The party then took up the hydro
graphy of Hudson river, as stated under Section II. 

Hydrography qf the Ghechessee and Colleton rivers, S. C.-~fter completing a survey, which 
will be described under the next head, the party of Lieut. Comg. Fauntleroy was transferred in the 

schooner Varina to Broad river, S. C., and proceeded to sound out the more important parts of its 
tributaries, designated as the Chechessee and Colleton rivers. From the point of their junction 
behind Daw island, as shQwn on Sketch Ko. 16, the hydrography was carried about two miles 
northward and westward up the Chechcssec, and about tllree miles southward and westward 
in the bed of the Colleton river. The vicinity of Foot Point was thoroughly sounded, as also 
the Chechessee river from the point of Colleton N eek downwards about four miles to Pinckney' s 
island at the head of Port Royal sound or Broad river, where tho work joins with the hydro. 
graphy executed by Lieut. Comg. Maffitt, U. S. N., in 1855. My report for that year was 
accompanied by a preliminary chart of Port Royal entrance, which is therein marked as Sketch 
No. 22. In reference to it Lieut. Comg. Fauntleroy observes: "The previous survey shows 

that the bar of the Checl1essee river affords twenty feet at mean low water, with a mean 
rise and fall of 6. 6 feet. The depth increases in passing upward, and vessels that enter 
Port Royal sound will find in the Colleton river at the Neck, and at its confluence with the 
Chechessee, a capacious, completely protected and easily accessible anchorage in fr<'m four 
to seven fathoms water." In the Appendix (:Ko. 29) further extracts are given from the 

report of Lieut. Comg. Fauntleroy bearing on the commercial facilities of the vicinity of Col
leton Neck. This hydrographic survey followed the shore-line as traced by Mr. C. Rock· 
well, and was completed between the 13th and 21st of :May. The resulting sheet is now on 
file in the Coast Survey office. The rate of the currents was observed at two stations, and the rise 
and fall of the tide determined as usual, the record being made for a complete lunation. An 
abstract from the hydrographic journal is given below as showing the statistics of work: 

Miles run in sounding.···•· · · • ... · · · · • · · · · · · · · · · · · · · · · · · · · · · · · · · · 218 
Angles observed ..... · .. · · . · · · · .. · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 1136 
Number of soundings.··.· · · · · · ........ · · · · · · · · · · · · · · · · · · · · · · · · · · · 15509 

Hydrography qf Sapldo bar and if.8 approaches, Ga.-The survey of Sape1o river and sound, 

including its entrance and approaches, has been completed; the supplementary soundings and 

requisite tidal and current observations having been made this season in the vicinity of the bar 

by Lieut. Comg. Fauntleroy. Two vessels, the schooner Varina and steam tender Fire-Fly, 

were used for this service. Inside of the entrance the additional soundings were joined with 

the work executed in 1857-'58 by the party of Lieut. Comg, J. H. Moore, U.S. N., and from 
thence carried ten miles seaward to a depth of eight and a half fathoms. North and south 

the hydrography of the approaches was developed within a stretch of about ten miles. On 

the resulting chart, the limits of which are marked on Sketch No. 16, the character of the 

approaches is shown within an area of ninety-four square miles. 
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Observations were made at two current stations while the work was advancing, and the 

tides were recorded from the 27th of February until the completion of the survey, on the 27th 
of April. The soundings were frequently interrupted by bad weather. A synopsis of the 

statistics follows, as given in the report made on concluding the survey: 

Number of theodolite stations.· ....... · · · · · · · · · · · ............... . 

Angles of determination· . · · · .. · · · · · · · · · · · · · · · · · · ............... . 
Augles observed in sounding .... · · . · · · · · .. · · · · · · · ............... . 
MileEt run in sounding· · · ......... · .. ·. · .. · · · · . · · ............... . 

Number of casts of the lead· · · · · · · · · · · · · · · · · · · · · · . · ........... · .. 

6 

45 

1,018 

616 

29,404 

The importance of Sapelo entrance as a harbor is well Bet forth in some remarks contained 

in the report of Lieut. Comg. Fauntleroy, extracts from which will be found in Appendix 

No. 30. 
Surveys made by this party subsequent to the completion of wo1tk at Sapelo bar have been 

described in this chapter, and under the head of Section II its more recent occupation has 

been noticed. 

Two sheets, containing the hydrography of Sapelo sound and river, were received from Lieut. 
Comg. :Moore, previous to his detachment from the Coast Survey. 

Tidal observations.-The permanent self.registering tide-gauge at the custom-house wharf, 

Charleston, S. C., under the charge of :Mr. W. R. Herron, has been kept up with great regu

larity throughout the year. 

SECTION VI. 

FROM ST. MARY'S RIVER TO ST. JOSEPH'S BAY, INCLUDING THE EASTERN AND PA.RT OF THE WESTERN COAST 

O!i' FLORIDA, WITH TH~ FLORIDA REEFS AND KEYS.-(SKET(JH F, No~. 2() and 21.) 

The progress made in the survey of the Florida reefs and keys has permitted additional 

parties on the main coast. There have been at work in this section-one party on the line 

across the head of the peninsula; one triangulation party near St. Augustine; one near Indian 

river; one on the inner keys, between Cards' Sound and the Gulf of Florida; one in Charlotte 

harbor; one topographical party on the coast of Key Biscayne and Cards' sound and the keys 

near Cape Sable; one at Charlotte harbor; one hydrographic party upon the reef and in the 

Florida channel and Gulf Stream. Observations of the tides have been completed at three 

stations, and the permanent tidal station at the Tortugas has been kept up for comparison. 

The following chapter gives an account of the operations of these several parties, under 

distinct heads, as follows: 

1. Air-line triangulation across the Florida peninsu!a. 
2. Triangulation of St. Augustine harbor and North river, Florida. 

3. Triangulation of Indian river inlet, Florida. 
4. Triangulation of the Florida keys. 

5. Triangulation of Charlotte harbor, Florida. 

6. Topography.-Key Bie.cayne bay, Cards' sound, and Florida keys, near Cape Sable. 
7. Topography of Charlotte harbor, Florida. 
8. Hydrograpby of the Florida Reef. 

9. Tidal observationti. 



 

THE l'XITED BL\TES COAST SL'RVEY. 73 

Office-work.-Progress has been made in the drawing and engraving of coast map a11d chart 
No. 68, Florida reefs from Key Biscayne to Carysfont reef, and in the drawing of Nos. 70, 71, 
and 72, Florida reef and keys from Long key to ::llfa~quesas key. 

Air-line triangulation ac:ross the Florida peninsula.-This work was resumed in January, and 
continued until the 4th of June. The party engaged in its prosecution was conducted by 

Capt. M. L. Smith, U. S. Topogra]Jhical Engineers, Assistant Coast Survey. Messrs. J. S. 
Bradford and ,V, H. Gardner were assigned as aids at the outset of the season, and Mr. J. C. 
Young before its close. 

In allusion to the progress made and impediments found as the triangulation advanced 
southward and westward from Big creek and Padgett station, both of which are shown on 
Sketch No. 20, Capt. Smith remarks: ''It was supposed at the commencement of the season 

that the ground to be passed over would prove more favorable than that met with during the 
previous year, hut the contrary was the case. New River swamp, which, according to the 
maps of the interior, our lines should have missed, covers much of the ground traversed by one 
of the sides of each triangle. The section of country through which they pass is more or less 
densely timbered, and the lines forming their sides had to be opened foot by foot with the axe. 

When it is considered that thick pine woods offered the most favorable cutting required in 
carrying the work forward, the remainder and about an equal portion being through the 
swamps and matted bogR of the south, the extent of the labor may be judged of. The opening 
of the lines constitutes the main item of expense attending the triangulation." 

Mr. J. S. Bradford was in active charge of the party under the direction of Capt. Smith, and 
is mentioned, in conjunction with Messrs. Gardner and Young, as having pressed the work 
with constant energy and interest. In opening the lines, which stretch in the aggregate a 
hundred miles, the patient endurance of the aids was such as to call forth the warm commen · 
<lat.ion of the chief of the party. 

The work has now advanced from Fernandina about eighty miles in the direction towards 
Cedar keys, and two more seasons' work, with favorable weather, will probably complete the 
line; but with impediments like those encountered this year it would require throe. 

Operations were closed for the season at Waldo station, which is about twer1ty-eight miles 
southwest of the station at which the triangulation was reRumed in January. Five signals 
were erected, and ninety angles measured in extending the triangulation to its present limit. 

A topographical sheet, embracing the tract over which the season's work exter.ds, has been 
filed in the office. 

Triangulation Qf St. Augustine harbor and North river, Fla.-The survey of the western coast 
of Florida was commenced on the 4th of January by Sub-Assistant Benjamin Huger, jr., in the 
vicinity of St. Augustine. After selecting a site suitable for a base line on the pine barren 
about a mile west of the city, a triangulation was laid out to extend over the harbor, and north 
and south of it along the coast. The preliminary base was measured early in June with the 
contact slide apparatus d(>vised by Assistant Hilgard, and deHcribed in rny report for 1857. 

Sketch No. 20 shows the location of the line, and also the system of triangles connected with 
it. The angles were determined with the ten-inch Gambey theodolite, C. S. No. 74. 

Above St. Aug11stine the completed triangulation stretches twenty miles, and embraces 
throughout that distance the course of the North river. The scheme was laid out and signals 

erectefl aloug the shores of :Matanzas river for carrying the work twelve miles i:;outhward from 

10 
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the base, but the late period of the season reached in the performance of that service made it 

necessary to postpone the measurement of the angles until the coming winter. 

Mr. Rufus King, jr., served as aid in the triangulation party. 
The progress made in the field-work is exhibited by the summary of statistics given below: 

Stations occupied· · · · ......... · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 

Signals observed on · ..... · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 

Angles measured · · · · .•..... · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 
Num her of observations ..... · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 
Area of triangles, (square miles)· . · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 

24 
38 

158 
2,696 

50 

Field operations were continued in the neighborhood of St. Augustine until the 23d of June. 

Sub-Assistant Huger, after returning to the north, duplicated and turned in the records of his 

observations, and then commenced the computations connected with the work. 

In the latter part of April, while on a tour of inspection at the south, I visited the site then 

occupied by the triangulation party, and was gratified with an examination of the arrangements 

for working in accordance with the plan laid out. 

In reporting on the progress of the party, Mr. Huger expresses his obligation to G. R. 

Fairbanks, osq., Yice president of the Florida Historical Society, for information in regard to 
localities falling within the limits of its operations. The arrangements of the party are now in 

progress for returning to extend the coast triangulation southward from St. Augustine. 

Triangidalion qf Indian River inlet, Fla.-In the field arrangements made at the opening of 

the surveying year a new centre of work was selected for extending the triangulation of the 

eastern coast of the Florida peninsula, the execution of the details being entrusted to Sub
Assistant J. A. Sullivan. The intention of commencing in the immediate vicinity of Cape 

Canaveral, and pushing the work towards St. Augustine, was found to preEent greater obstacles 

without a corresponding advantage over a beginning made lower down tae coast, and in conse

quence the party proceeded to Indian River inlet. Mr. Sullivan made a reconnaissance in the 

middle of January for a base site and for stations to connect with it, so as to lead either north

ward or southward, mi might prove most expedient in prosecuting the triangulation. The site 

chosen rests on the narrow strip of land which separates Indian river from the Atlantic ocean, 

and i;i marked on Sketch No. 20. 
A preliminary measurement, without correcting for the temperature of the rods used, gave 

for the line an approximate length of 2, 860 metres. Sub-Assistant Sullivan made a topo

graphical survey of the immediate vicinity of the base, and on his return deposited in the office 

the sheet containing it. .A.s the line passes close to the water margin of the Atlantic, the ends 

were referred back eight metres from the beach, and carefully secured by placing stone posts 

on a sand ridge above the ordinary action of the ocean swell. Each terminus was marked by 
two stone blocks about two feet in length, surrounded by wooden curbs, and having range 

marks cut on them to correspond with the terminating points of the line laid out on the beach. 

The preliminaries being completed, five stations were established, with signals visible over 

the high mangrove keys which lie inside of Indian river and abreast of the inlet. These 

connect with both ends of the base line. The scaffolds erected are twenty-five feet in height. 

Two of the stations rest on the western side of Indian river, as will be seen by reference to 

the Sketch; the others on the strip of land south of the inlet. 

The time allotted for observations with the theodolite proving unfavorable, materials were 
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prepared for the second order signals required along the shores of Indian river, in which duty 
the party was occupied until the 25th of March. 

Sub-Assistant Sullivan commends the zeal, perseverance, and hearty spirit of co-operation 
shown by his aid, Mr. R. M. Stiles, in all the labors of the season. Special reference is also 
made in the field report to the courtesieR and assistance rendered to the party by Major W. F. 
Russell, of Fort Capron. 

The schooner Benjamin Peirce, which was used in prosecuting the work at Indian river, was 
caught in a gale and damaged. on the return passage, off Cape Canavaral. After the necessary 
repairs at Savannah, the vessel proceeded north, and was laid up at New York. 

In June Mr. Sullivan was assigned to duty in Penobscot bay, the details of which have been 
giveu under the head of Section I. His party is uow about to return to continue the triangu
lation near Fort Capron, Fla. 

Triangulation qf the Florida keys.-For continuing duty on that part of the Florida reef 
which approaches nearest to the Cape Sable base, the party of Lieut. A. H. Seward, U. S. A., 
Assistant Coast Survey, took the field on the 13th of December, using the schooner Torrey for 
transportation. After putting up the requisite signals, the triangulation inside of the reef was 
resumed at Lignum Vitre key, and extended eastward sixteen miles to Pigeon key. The 
triangles laid out and measured, as well as the genera.l progress made in the survey of the 
keys, will be seen by reference to Sketch No. 21. At several of the stations used by Lieut. 
Seward tripods, for the theodolite, were found necessary, the platforms of which were elevated 
to a height of twenty-eight and thirty feet from the surface of the keys on which they rested. 
The work was somewhat retarded by the difficulty of passing the vessel through the intricate 

channels of that part of the reef, favorable winds only enabling the party to move from one 
station to another. Lieut. W. Myers, U. S. A., assisted Lieut. Seward in the field. 

The angular measurements were made with the ten-inch Gambey theodolite, C. S. No. 15. 
It will be seen by Sketch No. 21 that this triangulation connects with the work of last year, 
stretching from Cape Sable, and that it reaches well towardR a junction with the triangulation 
which extends along the main of the peninsula from Cape Florida into Barnes' s sound. 

The statistics for the season, terminating on the 2d of April, are as follows: 

Stations erected· · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 11 
Stations occupied · · · · · · · · · · • · · · • · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 11 
Number of observations········· · · · · · · · · - · · · · · · · · · · · · · · · - · · · · · · · ·. 2,598 
Area included in triangles, (square miles)···· • · • · · · · · · · • • · · · · · · · · · · · 62 

Descriptions of the signals, and a duplicate of the record of horizontal angles, have been 

received at the office. 

On closing for the season the vessel was despatched for New York, and was there laid up 
during the summer. The keys yet remaining to be defined in position and outline are 
surrounded by water so shallow as to render the approach to them very difficult. 

Triangvlation ef Okarwtte harbor, Fla.-This work has been continued and nearly completed 
by a party in charge of Lieut. W. R. Terrill, U. S. A., Assistant Coast Survey, who made a 

reconnaissance for its extension above Captiva Pass in the latter part of December. Signals 
were erected on the chain of islands which lie outside and abreast of Charlotte harbor, and 
along both of its shores to a distance of thirty miles, terminating at Mangrove Point, the 
position of which is shown on one of the progress sketches of this section, (Sketch No. 20.) 
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'l'he signal at Captiva Pass, erected and used in the winter of 1857-' 58 by Lieut. J. C. Clark, 
U. S. A., had been washed away, and, in consequence, it became necessary to reoccupy the 
station connecting with it to the southward on Captiva island. At three stations in the range 
of this season's work Lieut. Terrill observed from Rcaffolds fifty feet in height, the lines passing 
over dense mangrove, t}1rough which cuttings for sight on the signals would have involved great 

expense of labor and time. 
The measurement of angles was begun early in January with the ten-inch Gambey theodolite, 

C. S. No. 81, and was prosecuted at all favorable intervals until the 1st of April, the completed-, 
observations then resting for the season at station Oso, lying outside, and station Torrey on 

the eastern shore of Charlotte harbor. Both of these stations are marked on Sketch No. 20. 
Points for the use of the topographical party, conducted jointly by Sub·A.ssistants Dorr and 

Ferguson, were provided as the triangulation advanced. 
Sub-Assistant Clarence Fendall joined t11e party of Lieut. Terrall at the opening of the year, 

and assisted him in the field until the 13th of March. Mr. 0. B. Baker served as aid during 
the season. The i:;chooner .Bowtliteh reached New York, on her return from this section, on 
the 14th of April. 

In the report made by Lieut. Terrill the following abi:itract ii:i given, showing the progress 

made by the party while working under his direction: 

Number of signali:; erected .... · .... · .. · .. ·. · · · · · · · ·. · · · · · · ·. · · · · · · · 24 
Stations occupied· .. ·. · · .. · .. · . · ..... · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 11 

Signals observed on .... · ......... · · · · · .. · . · · · · · · · · · · · · · · · · · · · · · · · · 24 

Angles measured· · · · · · · · ...... · .. ·. · · . · · · · · · · · · · · · · · · · · · · · · · · · · · · 75 
Number of observations·· ... · .... · ... · .. · · · · · · · · · · · · · · · · · · · · · · · · · · 4,316 

The triangulation completed this season covers an area of about a hundred and thirty Hquare 
miles. The original records of angles, as observed in the prosecution of the work, and 
descriptions of the stations and signahi, have been received at the office. 

Lieut. Terrill resumed field duty in June with the party of Assistant Edmund Blunt, reference 
to which was made in describing the work done in Section II. Sub-Assistant Fendall was at 
the same time assigned to plane-table duty, as stated under Section I. 

Topography-Key Biscayne bay, Cards' sound, and Florida keys, near Cape Sable.--With a 

view of pmlhing the plane-table work in the vicinity of the Florida reef as far as practicable 
with a single party, the schooner Agassiz was despatched from Baltimore on the 28th of 
October, 1858. Much rough weather delayed the vessel, and, in consequence, the working 
station in Key Biscayne bay was not reached until the 20th of November. After making a 
reconnaissance, and setting up signals on the western i:;hore of the bay, Sub.Assistant C. T. 
Iardella started with the plane-table at Shoal Point, and traced in the main shore of the 
peninsula of Florida, southward and westward to Clay Point, a distance of over thirty miles 
in a direct line. Tho tongue of land which from thence projects towards the reef was followed 
up to the narrow creek dividing it from Key Largo, and the survey of the weRtern side of that 
key wari completed. The shore of the main within the limits just stated is broken by thirty-three 

small creeks, all of which are represented on the plane-table sheetB. Several Bmall keys lying 

in the lower part of Key Biscayne bay, and in Cards' sound, were also surveyed. This work 

is embraced on four sheets, the localities included in each of which are marked on Sketch No. 21 

The triangulation in Barnes' s sound not admitting of further progress in the topography until 
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pushed southward, Mr. Iardella n10Yed his party to the vicinity of Buchanan key and projected 
two sheets to include the numerous small keys intervening within the stretch of about Rixteen 
mi.les between it and Sandy key in the direction towards Cape Salile. These fall within the 
triangulation executed last year by Lieut. A. H. Seward, U. R. A. Twenty-three keys were 
surveyed, the largest of which is about three-quarters of a mile in length. The positions of 
the principal ones are shown on the progress Sketch, No. 21. 

Sub-Ass.istant Iardella discontinued work on the 6th of April, and on the 22d of that month 
reached New York, where the vessel was laid up. 

Mr. F. F. N es aided in the topographical work, and rendered satisfactory service in the 
several duties pertaining to the field operations. 

In the two localities in ·which the party was employed great obstacles exist to retard steady 

progress and to render the work very difficult, and in some places hazardous. Notwithstanding 

these, the amount of work embraced on the six sheets shows a result which nothing but patience 
and great energy could have accomplished. The remark just made is also borne out by the 

statistics, which are as follows: 

Shore-line surveyed· · · · .. · · · · .. · .. · . · · . · · . · · · · .. · . · ......... . 

Marsh~line traced· · · · · · .. · · · · · . · · · · · · · · · . · · · · · · · · · · · .. · ..... · 
Area represented in detail, (square miles)··· · · · · · · · · · · · .. · · · ... · 

168 miles. 

16 " 
40 

The operations were carried on OYer an area of more than three hundred square miles. All 
the sheets containing the work have been inked and deposited in the archives. 

As descriptive of the character of this part of the coast of the Florida peninsula, the fol
lowing extracts are given from the report of Mr. Iardella : 

"The main shore, from Shoal Point ten miles southward, consists of a strip of uneven 
breadth of prairie land called the ' Bunting Grounds.' At Rome points it is quite narrow, 
but at others it stretches to a distance of six miles from the western shore of Key Biscayne 

bay, and is backed by a ridge of high land about a quarter of a mile in width. The ridge as 

far as Fender Point is covered with large pine trees, but below it, and as low down as Barnes' s 
sound, it bears a heavy growth of black mangrove and other trees. Throughout the entire 

distance of thirty miles the shore is overflowed by high tides, in some places to a breadth of 
three or four miles. 

"The weistern shore of Key Largo from Jewfish Point to Largo North, a distance of thirteen 

miles, is also overflowed at high spring tides; and on many occasions, while engaged there, the 
surface was found so soft as to require a foundation of mangrove branches for the plane-table. 

Beyond its western shore this key is covered with buttonwood, mangrove, sea-grape, and other 

woods. In an extended reconnaissance over that part of Key Largo, very little fast land was 

found, and no soil fit for the growth of yegetables. * * * * * 
"The small keys between Lignum Vitre and Sandy key are surrounded by extensive mud 

flats, and are entirely covered with water at high tides. Great difficulties were experienced 
in obtaining stations for the plane-table, the surface being of the nature of quicksand, into 
which a man of ordinary weight would at once sink to the waist. Here a triangle of wood six 

feet on a side was necessary to support the plane-table." 

Topography qf Charlotte harbor, Fla.-The progress made in extending the smvey of this 
harbor is shown on Sketch No. 20. Early preparations for resuming work were made at the 

opentng of the surveying year, by Sub-Assistant F. W. Dorr; but the schooner Dana, which 
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sailed from Baltimore on the 25th of November, 1858, with the equipage and instruments of 
the party, was kept nearly a month on her passage to Key West by storms and head winds. 

Sub-Assistant Charles Ferguson was associated with Mr. Dorr; and after making arrangements 
for working jointly to the best advantage, the topography was taken up at the limit reac·hed in 
the previous year. The work was thus prosecuted northward until the 27th of February, when 

Sub-Assistant Dorr, in accordance with my instructions, returned to the north, leaving the 

vessel and party in charge of Mr. Ferguson, who continued plane-table duty until the 16th of 

March. 
The ·work executed this·senson includes both shores of Charlotte harbor above its lower en

trance from San Carlos bay, and nearly the same extent to the northward as fell within the 
limits of the triangulation, notice of which has been made in this chapter. The shores are 

formed by a range of narrow islands and keys on the west, and by Pine island on the eastern 
side. On the two sheets of this season, both of which have been inked :i.nd placed in the 
office, are represented the northern half of Sanibel island, Captiva island, La Costa island, the 
western side of Pine island, and the keys, patches, and reefs scattered over the surface of that 

part of Charlotte harbor which is included between San Carlos bay and Boca Grande. The 

distance between these last named localities, on a direct line thro11gh the waters of Charlotte 
harbor, is about twenty miles. Lieut. W. R.. Terrill, U. S. A., who conducted the triangula
tion in advance of the plane-table party, furnished the points necessary for the adjustment of 
the topography. The following is a synopsis of statistics taken from the notes on the plane
t.able sheets: 

Shore-line of islands and keys surveyed ....... · ......... · .... ·.. 270 miles. 

Outline of shoals, etc., traced · · · . · · . · . · · .. · ....... - · - · · . · . · - · · 48 " 

In reference to two of the outlets from Charlotte harbor to the Gulf of Mexico, Sub-Assistant 

Dorr re mar kR : 

'' Blind Pass, between Sanibel island and Captiva island, is merely a boat channel, for 

although the passage is deep in some places, the bars both inside and outside preclude the 

possibility of carrying through any vessel of draught." 

'' Captiva Pass is about five hundred yards wide. Vessel'!! drawing not more than five feet 

of water can pass through, but the channel is somewhat intricate.'' 

The following is an extract from the report of Sub-Assistant Ferguson: 

''Boca Grande, the pass between La Costa and Gaspari11a islands, is the proper entrance to 

Charlotte harbor, containing, at low tide, fifteen feet of water, and inside of the bay three or 

four fathoms. Vessels passing through can carry eighteen feet some fifteen or twenty miles 

beyond the northern extremity of Pine island." In the Appendix (No. 31) other extracts will 

be found descriptive of the features peculiar to the shores of Charlotte harbor. 

During the summer Sub-Assistant Dorr was engaged in pla~e-table duty in Section II, and 
Mr. Ferguson in similar service in Section III. 

Hydrography of the Florida reef.-Lieut. Comg. T. A. Craven, U. S. N., having been 

reassigned for duty on the Coast Survey soon after his return from the expedition to the Atrato 

river, resumed the command of the surveying steamer Corwin, which had become vacant by 

a call for the services of Lieut. W. G. Temple, U. S. N., who condugted the hydrographic 

operations of last year on the Florida reef, as stated in my annual report. The Corwin sailed 
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from New York on the 19th of March, and on her arrival at the reef the general hydrography 

was taken up a little below Eagle cove, where it rested last season in its progress eastward 

along the outer line of keys. The soundings were continued in the same direction rather more 

than eight miles, and off the keys about six miles and a half, reaching to an average depth of 

forty-seven fathoms. .At its upper outside limit, as Rhown on Sketch Ko. 21, the work now 

connects with soundings made in the vicinity of Coffin's Patches, by Lieut. Comg. Craven, in 

1854. The following statistics are derived from the journals of the present season: 

Number of positiom1 for angles··· ... · · · .. · .. · .. · ..... · · ..... 

Angles taken ............ · · · · · · · .. · · · ... · · · .. · · .. · · · · · · · · · 

~files run in sounding ..... · . · · · · . . . · · . . . . · . . . . · · .. · · · · · · · .. 

Number of casts of the lead······ · · · · · ... · · .. ·. · ... ·. · · . · ·. · 

1,206 

3, 198 

462 

18, 130 

The resulting hydrographic sheet will exhibit an area of about sixty square miles. 

Since the opening of the seae:on two charts have been plotted from soundings made by Lieuts. 

Comg. Craven and Temple, and placed in the office with the original journals and records of 

the angles. These connect with each other, and contain the hydrography between American 

shoal and Eagle cove, where the upper limit of the most northern sheet joins with the work 

last executed. 

The steamer Corwin returned to New York early in May, and after being repaired was trans

ferred, under the command of Lieut. Comg. John Wilkinson, for duty, which has been referred 

to under the head of Section I. 

Before leaving the Florida reef, Lieut. Comg. Craven ran two section lines across the Gulf 

Stream, between Cape Florida and the Tortugas, more extended notice of which will be taken 

presently. 

In passing to the southward the steamer Corwin stood in below Cape Cafiaveral, and carried 

a line of soundings along the coast of Florida as far as St. Lucie inlet. The distance from 

land being estimated, the depths found have been marked as reconnaissance soundings on the 

Progress Sketch, No_ 36. 

As the result of bis experience in navigating along the eastern coast of the peninsula, Lieut. 

Comg. Craven says: "The entire coast south of Canaveral is safe at two miles from shore 

until within five miles of Cape Florida. South of latitude 27° N. the shore is bold. I have 

never had soundings with twenty fathoms, lead 'up and down,' within two mifos of the shore. 

On the passage down. the rate of the current below Jupiter inlet was about two miles an hour, 

which is more than usual, the wind then blowing from the southeast." 

All the journals containing angles and soundings taken this season on the reef have been 

returned and deposited in the archives. 

Tided observations.-At Fort Clinch, near Fernandina, Amelia island, Fla., observations have 

been kept up by means of one of the Saxton self-registering tide-gauges, the instrument being 

under the charge of Mr. F . .A. Rebarer until the middle of December, 1858, and since that 

time in charge of Mr. J. A. Walker. 

The self-registering gauges established by Mr. Gustavus Wiirdemann at Tortugas, Charlotte 

harbor, and Tampa bay, have given very satisfactory results during the entire year, and are 

now about to be transferred to stations lying further westward along the Gulf coast of the 
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adjoining section, (VII.) The plan laid out is to set them up so as to form a chain of stations, 

at which the results may be comparable with each other and with others in this section through 

the standard station of reference at Tortugas. It has been found impracticable to trace out 

the anomalies of the tides of the Gulf of Mexico from the detached and comparatively short 

series of observations heretofore obtained in the progress of the survey; but by the method 

now adopted, the observations embracing a full year at each station, and being minutely com

parable with each other, the different tide waves can be followed, as it were, step by step in 
their advance along the coast. 

GULF STREAM. 

In the southern part of the Gulf Stream observations of much interest have been added in 

the course of the past year. These were made by Lieuts. Comg. T. A. C_raven and T. B. 

Huger, U. S. N., assistants in the Coast Survey, after closing the general hydrograpliic work 

conducted by them in Sections YI am] VIII, respectively. 

Two lines for depth and temperature were run across the stream by Lieut. Comg. Craven, 

in the steamer Corwin, one from Carysfort light-house (Florida reef) to Orange key, (Bahama 

bank,) and the other from Sombrero key (Florida reef) to Double Headed Shot key, (Salt Key 

bank.) 'l'he data thus obtained, taken in connexion with the development of the Cape Florida 

section by that officer in 1855, and of the 'l'ortugas section by Commander B. F. Sands, U. S. 

N., in 1858, have furnished important information concerning the form of the bottom, the 

depth, and the temperature of the water in a part of the Gulf Stream to which general obser· 

vation would assign as its main peculiarity only the velocity of the surface current. 

The bottom of the Strait of Florida slopes, at first gradually and then more rapidly, from 

the Florida to the Cuban side, the deepest water being found near the shore of Cuba. In this 

deep portion of the trough the cold polar current lies, the temperature at six hundred fathoms, 

off Havana, being but thirty-eight degrees of Fahrenheit. The deepest part of the strait is 

off the opening from the Gulf of Mexico, and it shoals towards the line from Cape Florida to 

Bernini, from eight hundred fathoms to three hundred and fifty. .A.s there is but one general 

slope to the bottom, so there is but one band of temperature in this strait, the division into 

cold and warm bands beginning only to the south of the shoal portion in the Atlantic, where 

the bottom takes its corrugated form. 

A discussion of the recent observations is given at greater length in a paper accompanying 

this report as Appendix No. 25. The results are graphically shown on Sketch No. 35. 

On his homeward passage from the Delta of the Mississippi, in the steamer Walker, Li';)ut. 
Comg. Huger took soundings on the course towards the Tortugas, and from thence ran across 

to Havana. The observations made between the last named places verify the results obtained 
on the same line by Commander B. F. Sand!!, in 185~. 

In the explorations this year, two hundred and thirty-five observations were made for depth 

and temperature, and twelve specimens of the bottom procured. 
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SECTIO~ VII. 

FROlI ST. JOSEPH'S BAY TO MOBILE BAY, INCLUDIN'G THE COAST OF WEST FLORIDA AND TIIE COAST OF 
ALABAMA.-(SXETCII G, No. 23.) 

This chapter contains notices of the following operations : 
I. The extension of tho coast triangulation on the western side of the Flnrida penisula, below 

Cedar Keys. 
2. Connection of t1rn triangulations of St. Mark's harbor and St. George's sound. 
3. Triangulation of Santa Rosa sound. 
4. Topography north and south of Homosassa river entrance, western coast of Florida 

peninsula. 
5. Plane-table survey of the shores of Ocklokonee bay and St. James' s island, between St. 

George's sound and St. Mark's harbor. 
6. Topography of part of Santa Rosa sound, Fla. 
7. Hydrographic re-examination of the Cedar Keys channels. 
8. Hydrography of St. George's sound. 
9. Tidal observations. 
Two triangulation parties, one for triangulation and topography, two topographical, and two 

hydrographic parties have been at w·ork in this section, the second, and one of the last named 
during only a portion of the season. 

Office-work.-The drawing and engraving of the preliminary chart of the eastern part of St. 
George's sound have been completed, as also the engraving of the preliminary chart of Pensa
cola harbor. The drawing of the preliminary chart of Apalachicola bay has been finished at 
the office, and has since been engraved on stone under the direction of the Superintendent of 
Public Printing. 

Ooast triangulation south ef Homosassa 1·iver, Fla.-Two partie;;, operating jointly as hereto

fore, left Ba1timore on the 15th of December, with the schooner Joseph Henry, to continue the 
triangulation and topography of the western coast of Florida, below Cedar Keys. Suh-Assistant 
G. H. Bagwell, in charge of the triangulation, resumed duty at a station near the mouth of 
Homosassa river, and carried the work twenty-five miles southward, to the vicinity of Bayport, 
where be closed for the season at the end of March. Sketch No. 23 contains a scheme of 
the triangles, and shows also the progress which has been made in the other branches of the 
survey in this section. It will be seen, by referring to the sketch, that the reefy and broken 
character of the coast approach, as represented on the preliminary chart of Cedar Keys, (Sketch 
No. 33, C. S. Report for 1855,) holds as far as the parties have advanced to the southward from 
that centre of work. Mr. Bagwell thus remarks, in reference to that part passed over since the 

opening of the present surveying year, as connected with the stretch lying northward of it : 
''The main surface consists of vast flats and shoals which extend miles to seaward from the 
western shore of Florida, the water gradually deepeniug off among the daugerouil rocks of St. 
Martin's reef.'' 

"Most of the stations observed from were occupied with scaffolds, some of which were built 

as high as thirty feet, in order to see over the thick hammocks of palmetto and mangrove that 
obstructed the view. The coast over which the work ex.tended presents many obstacles to 
triangulation. The cha.in of keys and shell reefs, on which the outer sides of the triangles rest 

11 
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from Cedar Keys southward to Chassahowitzka Point, end at the latter place, and below it suitable 
outer points could be established only by building stations in shallow water. At these a foot or 
more in depth is left at low ti<le.' 1 

In the course of his work, Sub-Assistant Bagwell determined positions for the use of the 
topographical party of Sub-Assistant Finney, who co-operated also, as far as practicable, in 
pushing the triangulation. 

The field statistics are as follows : 

Stations occupied - . · .. - - - · . · · · · · · · · · - · · · · · · · · · · · · · · · · · · · · 12 
Signals observed on. - - - · . · · · · · - · · · · - - · · · · · · · · · · · · · · · · · · · · · · · · 29 

Angles measured . · · · · · - · · . · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 7 8 
Number of observations ..... · . · · · · · . · · · · · · · · · · · · · · · · · · · · · · · · · 2, 060 

The observations were made with the-eight inch Wiirdemann theodite, C. S~ No. 86. 
During an interval unfavorable for the measurement of angles, Mr. Bagwell made a reconnais

sance of the coast from Bayport southward, and through St. Joseph's bay to the southern limit 
of the section. About thirty miles below Bayport a fine site for a base was found on a straight 
level strip of sand beach at the north end of Chaldee' s key. The length practicable for measure
ment he reports as being nearly three miles. Between Bayport and Anclote key, a distance Of 
fifteen miles, the difficulties before alluded to in regard to outside stations remain to be 
encountered. As the result of his observations in reconnaissance beyond that, Mr. Bagwell 
says : '' Southward from .A.nclote key the triangulation can readily be extended with sides of 
from two to :five miles over St. Joseph's bay and Clear Water harbor." 

:Mr. M. 0. Hering rendered acceptable aid in all the operations of the triangulation party. 
Before taking the field, the records of last year were duplicated and sent to the office with the 
observer's computation of results. In April the schooner Joseph Henry returned to New York 
and was laid up for the summer. Sub-Assistant Bagvrnll soon after joined the party of Assistant 
Edmund Blunt, and aided him in the triangulation under bis charge in Section II. 

Tr£angulation east and west from St. Mark's, Fla.-The triangulation from St. George's sound, 
which rested last year at the eastern end of St. James's island (S. W. cape,) was taken up at that 
point, by Sub-Assistant Spencer C. McCorkle, on the 16th of December. After making a 
reconnaissance for pushing the work eastward towards St. :Mark's and Ocilla river entrance, a 
system of short lines was determined on, extending over Ocklokonee bay. Such of the lines as 
required cutting were then cleared and the necessary signals erected. The angular measure
ments were commenced on the 25th of January, and continued until near the end of April, when 
a junction was made between the triangulation thus carried from St. George's sound and that 
executed at St. Mark's river by Mr. McCorkle in 1856. Stations were also erected eastward 
of St. Mark's and preliminary measurements made in the series of triangles designed to connect 
that work with tho triangulation of Ocilla river. A.s the operations of the party progressed on 
the shores of Ocklokonee and Dickerson's bays, points were determined and furnished for the 

use of the plane-table party of Assistant Wise. An abstract of the statistics is given below, 
as contained in the report of Sub-Assistant McOorkle: 

Stations occupied · . · · .. · · · ...................................... . 
Angles measured· · · · · · · · ....................................... . 
Number of observations· · · ...............•••...........••........ 
Area of triangulations, (square miles) .............................. . 

19 
70 

1,404 
90 
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The instrument used was the six-inch Gambey theodolite, C. S. No. 55. Sketch No. 23 shows 

the arrangement of the triangles. The distance from the starting point of the season's work 

(S. W. cape) to St. Mark's light-house is about twenty-five miles. 
In his general report Sub-Assistant McOorkle commends the zeal and intelligence shown by 

Mr. A. W. Thompson, who aided him both in the field and office work of his party. 
On closing work, the schooner Franklin, which had been used for the transportation of the 

party and materials for the stations, was laid up at Apalachicola. 

Mr. McCorkle has sent to the office the original and duplicate of the record of angles 
measured this season, together with his computation for the lengths of triangle sides. 

Triangulation ef Santa Rosa sound, Fla.-This work was taken up by Assistant F. Il. Gerdes 

in March, after closing similar duty at the Mississippi delta, reference to which will be more 

particularly made in the next chapter. The triangulation of Santa Rosa sound joins with that 
of Pensacola bay on the line connecting Fair Point with a station near the western end of Santa 
Rosa island, as may be seen on the progress sketch of the section, (Sketch No. 23.) From 
thence a chain of triangle;; extending six miles eastward was laid out and measured with the 
Wiirdemann theodolite, (C. S. No. 87,) the points requisite for the topographical survey being 

also determined as the triangulation advanced. A synopsis of the statistics is appended: 

Signals erected . · · · · · · · .. · · · · · · · · · · · · · · · · · · · · - - · · · · · · · · · - · - · · · · . · · · 10 
Stations occupied ........... · ·. · · · · ·. · · · · · · · · · · · · · · . · · · · · · ·. · · .. ·. · 10 
Angles meas'lued • · . · .... · . · · · · · · · · · · · · · · · · · · ..... · · · · · · · .. · · .. · · · 30 

Number of observations · · ·. · · · · · · · · •. · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 288 

Assistant Gerdes was aided in the field by Mr. G. U. Mayo. Soon after the close of work 
the record of angles observed was duplicated and sent to the office, with an abstract in the 
usual form. 

Topograpl;y north and soutli Qf Ho11WS(J,SSQ, entrance, West F"lorida.-The party in charge of this 

duty was conducted by Sub-Assistant N. S. Finney, and, as heretofore, co-operated in the 

triangulation work in its progress southward from Cedar Keys, special notice of which has 
already been made in this chapter. 

Mr. Finney resumed the plane-table survey at Mangrove Point, two miles southwest of 

Crystal reef signal, and traced in outline the entire barrier of islands, rocks, and sheJl reefs, 

which extend about seven miles to the southward. These form the most strongly-marked 

feature of that part of the coast of Florida. The sheet containing the det::.iled work was 

terminated at the mouth of the Homosassa river. 

An additional vessel for the use of the topographical party not being available, it was found 

necessary to pass by for the present season a few miles of the coast below Homosassa entrance, 

in order to keep pace with the triangulation, the same vessel serving for the transportation of 

the two parties. Plane-table work was therefore taken up at the Chasaahowitzka entrance, 

(Sketch No. 23,) and carried southward about seven miles further to Raccoon Point, the trian

gulation being still a few miles in advance of it. The characteristics before alluded to apply 

also to the coast south of the Chassahowitzka river. Both of the sheets containing the results 

of the survey are marked in positive and in relative proportions on the progress sketch of the 

section, but the reduced scale gives, of necessity, only a partial idea of the peculiar features 

contained on the originals. Exclusive of portions of the shore-liue of the main land and 

numerous shell reefs, the sheets represent two hundred and thirty-six soft, marshy islands 
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as existing within an area of thirty-five square miles. In some places the belt of islands 

extends five miles beyond the main shore. Above the mouth of the Chassahowitzka the 

islands are covered at high water, but the marsh of which they consist lies somewhat higher, 

is much less broken than in other localities, and the zone of patches which lie between the 

deep water of the Gulf and the firm land of the peninsula becomes narrower. 

The plane-table survey was discontinued for the season at a station about five miles north of 

Bayport. 
In the report of Sub-Assistant Finney favorable mention is made of the services rendered by 

Mr. J. L. Tilghman, who accompanied him in the field as aid. The statistics of work are thus 

given in the same report: 

Plane-table stations occupied········· • · · · · · · · · · · · · · · · · · · · · · · · · · · ·. · 413 

Points determined···· · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ·. · · 1,320 
Shore-line surveyed at high water, (main, islands, and reefs)· · · · . · · · ·.. . 176 

Shore-line at low water· · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 54 

Area of topography, (square miles)·· · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 35 

In tho field report :Mr. Finney expresses Lis obligations for courtesies extended by Captain 

.James Tucker, of the mail steamship Madison, and for assistance rendered to his party by 

Colonel E. H. Richards and W. P, Peginan, esq., postmaster at Cedar Keys. 

Sub-Assistant Finney was employed during the summer in Section II, as stated in the corre

sponding division of this report. 

Topography of Ocklokonee bay and St. James's island, Fla.-The party of Assistant G.D. Wise, 

having last season completed the plane-table survey of St. George's sound, started early in 

January at the terminating limit on St. James's island of the topography commenced and partly 

executed by Sub-Assistant C. T. Iardclla in the season of 1857-' 58. The survey of tho 

northern part of the island was completed by Mr. Wise, and on the same sheet the work 

extended so as to include the shores of Ocklokonee bay. Some progress was also made on a 

second sheet projected to contain the details of ihe vicinity of Dickerson's bay and of the coast 

running from its entrance towards St. Mark's. The localities of the work are marked on 

Sketch No. 23. The return in statistics is as follows: 

Shore-line surveyed· · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 88 miles. 

Roads surveyed · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 10 " 
Area of plane-table sheets, (square miles)· · · · · · · · · · · · · · · · · · · · · · · · 46 

This survey rests on the triangulation executed within the present season by Sub-Assistant 

S. C. McCorkle. 

Mr. C. W. Duval served as aid in the plane-table party. The work was prosecuted with the 

use of the schooner Howell Cobb, and on the close of operations the vessel left for the north, 

and was laid up at Baltimore. 

With reference to the Ocklokonee sqoal, which lies off the eastern end of St. James' s island, 

.Assistant Wise remarks: "The shoal having only two or three feet of water, and being right 

in the track of a large trade, Las occasioned the loss of many valuable cargoes. The bell-buoy 

which was placed on it soon broke adrift, and, after wa.Bhing ashore on St. George's isl~nd, was 
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finally lost. It is the opinion of many shipping-masters of the vicinity that, a light-ship would 

best answer the purposes of navig ition here as a beacon to mark the shoal." 

Topograpl1y qf Santa Rosa sound, Fla.-.A.fter completing the triangulation de8cribed under 

a previous head, Assistant F. H. Gerdes proceeded at once with the plane-table, and surveyed 

that part of Santa Rosa island which lies in the immediate vicinity of Little Sabine bayou, 

having an extent of about six miles of Gulf coast on the outside, and the same of inner shore

line. The topographical sheet includes also the opposite shore of Santa Rosa sound from Deer 

Point eastward to the present limit of the triangulation. .A.n aggregaie of twenty-two miles of 

shore was traced within an area of ten square miles. Sketch Ko. 23 shows the limits of the 

plane-table work. This survey furnishes all the topographical details necessary for the chart 

of Pensacola harbor, an edition of which in a preliminary form ha8 been issued from the office. 

Mr. G. U. Mayo aided in the triangulation •md plane-table survey of Santa Rosa sound. 

The work was continued until the middle of May, when Assistant Gerdes proceeded north and 

reported at the office. His party had been previously employed in Section YIII, as will be 

noticed further on. 

Re-examination qf the Cedar Keys channel8, Fla.-On his way to Section YIII, Lieut. Comg. 

T. B. Huger, U. S. N., Assistant Coast Survey, with the hydrographic party in the steamer 
V?alker, stopped at Cedar Keys and sounded out the Main, the North key, and the northwest 

channels leading into that harbor. The work was performed in the early parl of January, and 

under disadvantages arising from fogs, rain, and northerly windf:!. .A.s a consequence of the 

prevailing wind during the period of the stay of the party, the rise and fall of tl1e tide were 

reduced much below the average, the fall in particular being greater for sGveral days than had 

been observed in the course of the preceding year. 

Lieut. Comg. Huger states that the breadth of the bulkhead across the maiu channel varies 

from one hundred to three hundred yards, and, in his opinion, the surface of it could readily be 

removed so as to afford a depth of twehe feet at low water. .A.n examination made by the 

party confirmed the facts heretofore reported in regard to the structure and character of the 

bar. 

Lieut. C<MDg. Huger says: "It is composed of a crust of sand and shells easily penetrated, 

and after passing through it the bottom is soft, consisting, I think, of mud and sand. I had it 

sounded with an iron rod, a.nd on trying the heavy lead and specimen cup, founJ no difficulty 
in sinking it sufficiently deep to obtain a good specimen." 

The soundings made at Cedar Keys were plotted at Pensacola while the steamer was taking 

in supplies, and the chart on being completed wa;,, sent to the office, with the following 

abstract of statistics: 

Miles ruu in sounding· · · · · · · · · · • · · · · · · · · · · · · · · - · • · · · · · • · · · · · · · · · . 

Angles measured· · · - · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 
Number of soundings······ · · · · · · · · · · · · · · · · · · - · - · · · · ·. - ... · ... · .. 
Area of hydrography, (square mile8) · · · · · · · · · · · .. · · · . · · ............ -

166 

1,242 

15, 102 

5 

Lieut. Comg. Huger reports that the northwest channel into Cedar Keys prese.'}ts, in respect 

of capacity and direction, several advantages over the channel now used for vessels bound to 

ports lying westward in the Gulf of Mexico. 
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Having been fitted out for hydrographic duty in Section VIII, the vessel cleared from 

Pensacola on the 15th of January for Atchafalaya bay. The work done by the party subse

quent to that date will be described in the next chapter. 

Hydrography ef St. George's sound, Fla.-'I'he party of Lieut. Comg. J. K. Duer, U.S. N., 

Assistant Coast Survey, resumed work in the vicinity of Apalachicola with the steamer Vixen 

on the 3d of December, and executed portions of the hydrography jm;ide and abreast of the 

West Pass. The new channel leading into the sound past the eastern end of Dog island was 
thoroughly examined, with results confirming those reported after the reconnaissance made last 
;year, that it is by several feet the deepest pass into St. George's sound at all seasons. But the 
lrnown irregularities of the tides affecting the depth of water in the eastern part of the sound 

render the determination of the mean rise and fall somewhat difficult without a wider range in 
the observations than is ordinarily necessary for hydrographic purposes. In mder to elncidate 

the normal peculiarities of the tide wave in its progress along that part of the Gulf coast, 
series of observations have been directed to be made with eelf-registering gauges, and arrange
ments for commencing them are now in band. 

The hydrographic work allotted in this section for the early part of the season was frequently 

interrupted by bad weather. Soundings were continued until the 10th of March, the vessel 
and party being then transferred for duty to Section IX, the operations in which will be 
described in another chapter. 

Lieut. Comg. Duer, who had preceded the return of the steamer Vixen to Apalachicola, died 
at that place on the 14th of June, after wliich the charge of the party devolved on Mr. A. W. 

Muldaur, as executive officer, until the assignment of Lieut. C. C. Sims, U. S. N., who took 
command on the 1st of July and proceeded with the vessel to New York. 

As part of a summary report made at the end of the season by Mr. Muldaur, the following 
statistics are given of the work done in St. George's sound: 

Miles run in sounding· .... · · . · ....................... · . . . . . . . . . . . 564 

Angles measured. · ..... · . · · . · . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1, 499 
Number of soundings ........ · . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 25, 060 

In the death of Lieut. Comg. Duer the survey has lost the services of a zealous and indus

trious officer, whose career on the work seemed ever to be marked by devotion to its best 

interests. He was prompt to act, and thorough in the execution of details assigned to his 
charge. His discovery of the new channel into St. George's sound, and which now bears his 
name, will closely asi;ociate his memory with the hydrographic history of this section. I have 
elsewhere more i;pecially alluded to the circumstances attending his untimely death. 

My public acknowledgment is here due to Lieut. Sims for the important service rendered 

by him in accepting the charge of the steamer Vixen when the official command of that vessel 
was left vacant by the decease of Lieut. Comg. Duer. 

In March, while the party was employed near Apalachicola, assistance was rendered to the 

schooner Lucy W eltham, of Wilmington, N. C., which had gone ashore on tl1e east bank of the 

West Pass. Similar service was afforded from the Vixen to the mail steamer Galveston in 

June, when grounded on the east side of the entrance to Apalachicola harbor. 
TiilaJ, observations.-The self-registering gauge established at Cedar Keys for recording 

observations simultaneous with those made at Egmont key, Charlotte harbor, and Tortugas, 
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has been kept in working order, and has given satisfactory results. The gauges were attended 
to by Mr. Gustavus Wtirdemann, who devoted to them his usual care and attention. 

I am indebted to S. Thayer Abert, esq., civil engineer at Warrenton navy yard, for the 
records of a self-registering gauge, the charge of which he kindly undertook when it was set 
up at that station. Through the interest taken by that gentleman in the subject, the records, 
as received at the office, have been found highly satisfactory. 

As intimated under the bead of Section VI, a series of stations are about to be established 
from St. Mark's westward, along the shores of St. George's sound, and extending as far as 
Cedar keys to the eastward. By these it is expected that the anomalies noticed in the tides of 
this part of the Gulf coast may be fully developed. 

SECTION VIII. 

FROM MOBILE BAY TO VERMILION DAY, INCLUDING THE COAS'l' OF THE STATE OF IIHSSISSIPPI AND 

PART OF THE COAST OF LOUISIANA.-(SKETCH H, No. 2G :i 

Two triangulation and topographical parties, one a double party, one topographical party, 
and one hydrographic party, have been occupied in this section, and their progress is described 
in the following chapter under the heads of-

1. Triangulation and topography of Isle au Breton sound, La. 
2. Triangulation of the :Mississippi delta, La. 
3. Triangulation of West Cote Blanche bay, La. 
4. Topography of Lake Pontchartrain, La. 
5. Topography of the Mississippi delta, La. 
6. Topography of West Cote Blanche bay, La. 
7. Soundings in the Rigolets, La.. 
8. Hydrographic reconnaissance of Pass a l' Outre, :Mississippi delta. 
9. Hydrography of Atchafalaya and Cote Blanche bays, La. 

Office-work.-The preliminary chart of Atchafalaya bay has been drawn and engraved, and 
the engraving of coast maps and charts Nos. 91 and 92, Mississippi sound and Mobile bay, 
from Bon Secours bay to Grand island, has been in progress. 

Triangulation and topography of Is7e au Breton sound, La.-Connecting with stations of the 
primary triangulation westward of .Mississippi sound, others have been occupied suitable for 
carrying a branch southward from the general series of triangles, so as to include the survey 
of Chandeleur sound and that of Isle au Breton l:!OUnd. This duty was in trusted to Sub-Assist
ant Stephen Harris, and has been successfully accomplished, as "Vill be seen by the plan given 

on Sketch No. 26, the triangulation now extending as low down as Point Fortuna, or within 
twenty miles of the Mississippi river. 

In order to join properly with the completed range of triangles resting on Lake Borgne, Mr. 
Harris was directed to reoccupy the station Nine Mile Bayou, which had been used in the 
primary work, but the granite block placed there as a mark in 1852 could not be found. The 

shell bank in which it was then fixed had in tl10 interval been removed as material probably 

for roads. After making ar reconnaissance to the southward with the schooner Twilight, Mr. 
Harris resumed the triangulation at station Sand Fly early in December. In passing towards 
Isle au Breton sound, numerous tertiary points were marked and plotted on a plane-table sheet, 
on which was afterwards traced in a large portion of the irregular shore-line forming the 
western side of Chandeleur sound. This was done with the plane-table at intervals which 



 

REPORT 01'' THE SDPERIXTENDENT OF 

would not admit of observations on the longer lines of the triangulation. 'l'he work being in 

that manner completed some distance southward, the vessel was moved to Isle au Breton 

sound for more convenient access to the stations remaining to be occupied. In addition to the 
angular measurements in that vicinity and others at stations connecting with the triangulation of 
Chandeleur sound, a second plane-table sheet, commenced in 1857, was completed in the course 
of the season which closed in the latter part of }lay. 

The reconnaissance made by Sub-Assistant Harris extended over an area of about two hun

dred and thirty square miles. He thus reports the statistics of the triangulation: 

Stations occupied . . . . . . . .. · ......... · · · · · · ..................... . 

Signais erected and stations marked . . . . . . · ........ · . · ........... . 

Objects observed on . · .... · · · · · · · · · · · · · · · · . · · .... · · · · · · . · ....... . 
Angles measured ......... · · ....... · ........................... , . 

Number of observations··.· · · · · · · . · · · · · ..... · ................... . 

Area of triangulation, (square miles) . · · · · · - · ..... · .. · .. · .......... . 

12 
28 
41 

110 
1, 770 

180 

The Wiirdemann theodolites, ten inch, No. 79, and six inch, No. 84, were used at the stations. 
One hundred and fifteen miles of shore-line were traced and marked on the two plane-table 

sheets. 
Great care was taken in regard to the triangulation points; and in reference to the means 

most proper for their preservation, Mr. Harris observes: "Having noticed the causes which 
led to the destruction of some of the stations, I adopted precautions in the following particu

lars: 1. 1'he selection of stable ground not likely to be exposed to the action of water. 2. The 
use of a number of marks for each station, situated at such distances from each ot.her and under 
such different circumstances, as to make it unlikely that all will be displaced by the same cause. 

3. Distinguishing and determining each mark so that it may be recognized and its position 
known in case of the loss of all the other marks at the same station. 4. Making all the marks 

entirely separate from the observing tripods and scaffolds." 
Full descriptions of the stations and signals used this season, and of the marks placed to 

identify them, have been made by Mr. Harris and placed in the office. He has also turned in 
his computations and records of the previous year. 

The field operations of the party were aided by Mr. R. E. Halter, who executed the greater 

part of the plane-table work, and by Mr. H. W. Bache. 
After his return to the office, Sub-Assistant Harris engaged in the computations depending 

on the work of the season. 

Trmngulation of the Mississippi ddta, La.-In continuation of the work in this quarter, 

Assistant F. R. Gerdes resumed operations at the opening of the year, and prosecuted the 

survey of the delta until the middle of March. He was assisted by Sub-Assistant J. G. 
Oltmanns and Mr. G. U. Mayo. After replacing and determining the positions of the signals 

displaced by recent storms, Mr. Gerdes reoccupied six of the 1:1econdary station1:1, and connected 

with the general scheme of triangles a number of tertiary points suitable for the plane-table 

survey of Southeast P&.ss, Pass ii.1' Outre, the North Pass, the ruuq fiats in that vicinity, and 

Robinson's reef, together with the shores of Bay Rondo, and the banks of the Mississippi at 

the head of the passes. The plan of the work, as far as executed, may be seen by reference 

to Sketch No. 26. Notice of the topographical survey will be taken in a subsequent part of 

this chapter. 



 

THE UNITED STATES COAST SFRYEY. 89 

Tho statistics of the triangulation are as follows : 

Signals erected ....... · · · · · ........... · · · · · · · · · · · · · .. · · · · · · · · 29 

Stations occupied · · • · · · · · · · · · . · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 12 

Angles measured··· · · · · · · · · · ·. ·. · · ·. · · · · · · · · · · · · · · · · · · · · · · · · · 74 

Number of observations····· ... ·. · . · · · · · • · · · · · · · · · · · · · · · · · · · · · 1, 264 

In my report of last year allusion was made to the difficulty of finding localities on the delta 

in which the station-marks could be secured. Assistant Gerdes reports that the peculiar obsta· 

cles arisiug from the nature of the surface increase on advancing towards the outlets, the soil 

being too unstable to admit of any ordinary expedients for guarding against their removal or 

displacement. Though insufficient iu rmwber and in their distribution as points for future 

reference, the light· houses and a few buildings with cupolas, being determined in position and 

connected with the triangulation, in some measure lesson the natural disadvantages under 

·which the survey is advancing in this part of the section. 

On closmg for the season at the delta, Assistant Gerdes transferred his. party to Pensacofa, 

and took up the survey in that vicinity, described under the head of Section VII. 

In the course of the summer the records of the triangulation. of the delta were duplicated 

and turned in, with abstracts of the measurements for secondary and tertiary work. 
Triangulation ef West Cote Blanche bay, La.-Towards the end of l\fan:h Sub-Assistant 

Oltmanns having reached his working ground, in the schooner Gerdes, from the delta of the 

Mississippi, where he had been occupied during the winter in the party of A.ssistant Gerdes, 

placed himself in communication with the hydrographic party, and furnished the data necessary 
for sounding out the western part of A.tchafalaya bay. On taking up the triangulation it was 

found that nearly all of the stations westward of Point au Chevreuil had been disturbed by natural 
causes. Some of the stations which had been marked with the usual care were entirely lost, 

and neither of the blocks placed to distinguish the ends of the base on Point au Chevreuil 

could be found. Mr. Oltmanns resumed work at the line Marsh island, North -- Point 
Malone, (Sketch No. 26,) and extended the triangulation over the greater part of West 
Cote Blanche bay, including also C6te Blanche island. .All the stations were well secured by 

screw piles, or by surrounding marks deemed sufficient for their preservation. 

One of the hindrances to progress in the prosecution of the survey on this part of the coast 

arises from the shoaling of the water in going westward. The bay, however, narrows in that 

direction, and Sub-Assistant 6Itmanns reports, as the result of his reconnaissance, that the 

triangulation may, wit.h lessening difficulty, be carried into and across Vermilion bay. 

The following is a synopsis of the field statistics : 

Stations erected·····. · · · · · · . · · · · · · · · · · · · · · · · · · · · · · · · · · · · · • • · · 10 

Stations occupied · · · · · · · · · · · · · · · · · · · · · · · · · · · · · • · · · · · · · · · · · · · · 7 
Points determined .. · . · · · · · · · · · · · · · · · · · · · · · · · · · · • · · · · · · · . · · . . . 12 

Angles measured ..... · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · . · . . . . . . . . Bl 

Number of observations···· · · · · · · · · · · · · · · · · · · · · · · · · · • ·. · · ·.. . . 289 

The work in Cote Blanche bay was discontinued for the season on the 1st of May. In its 

progress Mr. Oltmanns provided mea.ns for executing the plane-table survey, which will be 
referred to presently. 

12 
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The observations and computations resulting from them have been furnished in detail for the 

records of the office. 
Topography ef Lake Pontchartrai11, La.-Steady progress has been made in pushing the plane

table survey westward from the connection between Lake Borgne and J,ake Pontchartrain. 

Sub-Assistant W. S. Gilbert proceeded from Lis former limits in that quarter on the 17th of 

January, and laid out two sheets to coutain the features of the northern shore of Lake Pont

chartrain. Two others were at the same time projected for extending the work along its 

southern shore westward from Chef Menteur. On the most eaetern of these the shore-line 

and adjacent featurefl of the north side of the lake were filled in beyond Bayou Bonfouca, the 

lower part of that bayou and its branches being a]so fo11owed and included with the topo

graphical details. Further westward, (Sketch No. 26,) and on the same side, the shore-line was 

traced as far as Ragged Point. The line of woods ranging with the water line was chosen as 

the limit for the minute survey. 

From Chef Menteur, on the southern side of Lake Pontchartrain, the detailed work was 

continued southward and westward to Li'ttle river, and in the same direction the shore-line 

survey extended to the .Jefferson railroad. The limits of the several sheets are marked on the 

progress sketch No. 26, on which is also shown the line of junction with the work of last 

season. 

In prosecuting the survey on the north shore of the lake, it was found, in many cases, neces
sary to build stations for the plane-table, the ground passed over being soft marsh. With 

regard to its general character, the remarks made in my previous annual reports, in reference 
to the district between Lakes Borgne and Pontchartrain, apply also to the tract under notice. 

The following are aggregates of the outline and detailed work of this season: 

Shore-line surveyed . · · .. · . · · - . · . · .. · ..... · ..... · ..... ·. 164 miles 

Area of topography, (~quare miles) . . . . . . . . . . . . . . . . . . . . . . . 49 

Sub-Assistant Gilbert was aided during the early part of the year by Mr. R. E. Evans. 

The field-work was continued until the 13th of June, and the latter part of the summer occu
pied by Mr. Gilbert in inking his sheets. 

Topograpl1y ef the Mississippi Delta, La.-While engaged in the triangulation, Assistant 

F. H. Gerdes projected a plane-table sheet for the survey of Bay Rondo and the northern part 

of the delta, and determined the points necessary for filling in the details. .A.bout two-thirdi 

of the area intended to be repreRented now appears on the she~t, progress on which was made 

as the triangulation advanced. Both shores of the Mississippi at the head of the passes, and 

from thence eastward the shores of the main outlet, with its two branches, the Southeast Pass 

to the Belize, and the entire course of Pass a l' Outre, were surveyed. The sheet, as marked 

on Sketch No. 26, contains also the mud flats in the vicinity of the North Pass, part of the 

details of the system of lagoons existing to the westward of it, and those of Robinson's reef, 
on the north side of Bay Rondo. 

Mr. Gt1rdes thus remarks on the local characteristics of the eastern part of the delta: 

"With the exception of the Gulf shore, which, north of the delta, is open and composed 

partly of beach and hard marsh, the plane-table could be nowhere used, the cane and reeds 

growing so high as to prevent any sight for sketching in the details. In making the topo
~raphica.1 s~rvey, flags of distinctive shape or color were placed at each turn of the riv~r and. 
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its outlets, and their positions determined from two trigonometrical stations by the theodolite or 

sextant. At one reach several miles of the stream were surveyed by means of a signal hoisted 

on a boat and moved from point to point as occasion required, according to the method pro

posed . by Mr. Norris. So far as opportunity has offered for verification, the details thus 

obtained have been found correct." 

The unfinished portions of the sheet will contain the survey of some interior lakes, small 

bays, and bayous adjacent to the main eastern outlet of the delt.a.. Of the work done, the fol· 

lowing is a summary of statistics: 

Gulf shore surveyed · · · · · · · · · .. · · . . · · . · · · . · . · . · . · . · ..... . 

River shores surveyed···· · · · · . ·. ·. · . ·. ·. · . · · · · ·. · · · ..... . 
Shore line of bay?. and bayous ......................... ; ... . 

Area, (square miles) .... · · ....... · · · · · .. · · ....... • ...... .. 

16 miles 

53 " 
51 " 
50 

Sub-Assistant J. G. Oltmanns and llr. G. U. Mayo aided in the triangulation and topography . 

.Assistant Gerdes found advantage in his labors at the delta through the interest manifested 

by the inhabitants generally in regard to the p~ogress of the survey. He acknowledges also 

the facilitieR and aRRistance rendered to his party by the Pilot Association of the Belize. 

Part of the plane-table duty conducted by Mr. Gerdes has been noticed with the work done 

in Section VII. 

Topogruplty ef 1Vest Cote Blanche bay, La.-Following his own triangulation of this season, 

Sub-A.ssistant Oltmanns surveyed the shore which fell within its limits, as shown on Sketch 

No. 26, and included also the northeastern part of Mari:;h island. The plane-table sheet 

contains an aggregate of about forty-eight miles of shore-line . 

.A.n extract from the report of Mr. Oltmanns, descriptive of the topographica1 Latures of 

the vicinity of Cote Blanche bay, is here appended: 

''The shores are all very marshy, excepting thm;e of COte Blallche i01land. :Marsh island 

is so soft and swampy that the utmost cam must be taken in setting up an instrument. Its 

shores are.subject to frequent and rapid changes. Of late years the island ha<i been cut 

through in several places, and the interior lakes and bayous are changed or enlarged by 

almost every storm." 

" The northern shore of the bay, from COte Blanche about two miles eastward, and westward 

about eight miles, or as far as Dead Cypress Point, consists of hard clay and is very little broken." 

" Cote Blanche island, like Belle Isle, is one of those remarkable formations of firm land 

standing out at intervals along this part of the coast of Louisiana from surrounding marshes. 

It is about a hundred and twenty feet high, and contains an area of, perhaps, two thousand 

acres of land, on which are raised sugar-cane, cotton, and tobacco." 

Having passed the working season at two localities in this section, Mr. Oltmanns sailed 

for Pensacola, and, after reporting to Assistant Gerdes, proceeded eastward with the vessel 

and reached New York on the 12th of June. 

Soundings in the Rigokts, La.-At an interval in his plane-table duty, in Februar.Y, Sub· 

Assistant W. S. Gilbert thoroughly sounded out tbe entire course of tho principal passage 

from Lake Borgne to Lake Pontchartrain, and kept records of the tides \Yhile his party was 

so engaged. Specimens of the bottom were taken on most of thfl traverse lines, so as to 

supply full information in regard to the character of the bed of the channel. The tidal 
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observations developed only a slight variation in the water level, amounting in rise to no 

more than seven inches in twenty-four hours, and often only four inches and a half. A 
strong current at that time pmised constantly out of Lake Pontchartrain during both rise and 

fall of the tide. 
Hydrographic reconnaissance ef Pas8 d l' Outre, Mississippi delta.-The party of Lieut. Comg. 

T. B. Huger, U. S. N., Assistant Coast Survey, arrived at the delta on the 15th of May, 

having been previously employed with the 8teamer ·walker in the western part of the section. 

A tide-gauge was at once set up at the revenue station and a careful reconnaissance made 

of the entire course of tlie Pass a J' Outre from its head, in the Mississippi, to the bar. 

The vessel then proceeded eastward, 1.aking a line of deep-sea soundings across the Gulf in 

the direction to Hava11a. 

The reduction from the chart of soundings made in PasR a l' Outre, under the direction 

of Lieut. Comg. Huger, comprises also the plane-table work executed by Assistant Gerdes. 

The hydrographic statistics are as follows: 

Miles run in sounding· · · · · . · . · · · .. · · · · · . · · · · · · · · · · · · · · · · · · · · · · · · · · 5 li; 

Angles determined . · . · . · · · ...... · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 343 

N uwber_ of soundings· · · · · · .. · · · · · · · · · · · · · · · · · · · · - · · · · · · · · · · · · · · · · · 1, 719 

Hydrography cf Atchafalaya anrl Cute Blanche bays, La.-The hydrography of Atchafalaya bay 

has been completed by supplementary soundings carried westward from the limit reached 

last year by the party in the steamer Walker. In order to facilitate his operations, the 

draught of the vessel not admitting of her general use in sounding, Lieut. Comg. Huger 

established a camp about sixteen miles distant from his anchorage, at the entrance of Bayou 

Sale, Cote Blanche bay, or nearly midway between Point au Ohevreuil and Point Malone, 

(see Sketch No. 2G.) A second party was detailed to work from the ship. Under this 

arrangement, after joining on the line to which the work had been extended by Commander 

B. }'. Sands, and setting the necessary signals and tide-gauges, the soundings werE> continued 

westward into Cote Blanche bay, with only the impediments duo to the frequent"recurrenco 

of bad weather. The two divisions of the party were occupied in this duty between the 

27th of January and the 14th of May, the latter part of that interval being devoted to the 

hydrography of the approaches to Atchafalaya bay . 

.A. summary of statistics derived from the records turnod in by Lieut. Comg. Huger is 
given below: 

Miles run in sounding . . . . . . . . . . . ................... · · · .. · · · · · · · · · 

Angles measured ................... - ........................... . 
Casts of the lead ............................................... . 

743 

2,539 

69,447 

The soundings in this part of the section now include the whole of the Atchafalaya and 

Cote Blanche bays eas.t to the line .;oining East Point, on Marsh island, and Point Malone. 

Before the close of his connection with the survey, at the end of last year, Commander 

Sands turned in the original sheet and journals of the soundings, angles, and tidal and current 

observations pertaining to the final service of his party in Atchafalaya bay. The chart 

containing the results of the }>resent season, with the original note-books and hydrographic 
records, have been received from Lieut. Comg. Huger. 
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In returning from this section• the deep-sea line was used by the party in the steamer 

Walker for Gulf soundings between the Mississippi delta and Key West, and in verifying 

soundings made last year between the Tortugas and Havana. 

SECTIO~ IX. 

FROM VERMILION HAY TO THE BOUNDARY AT THE RIO GRANDE, INCLUDING PART OF THE COAST OF 
LOUISIANA AND THE COAST OF TEXAS.-( SKETCH I, No. 28.) 

The following operations have been in progress by the parties in this section : 
1. Triaugulation of Espiritu Santo, San Antonio, and Aransas bays, Texas. 
2. Topography of Espiritu Santo and San Antonio bays, Texas. 

3. Hydrography of Matagorda bay, Texas. 

Otfice·work.-The reconnaissance sketch of the entrance to Brazos river has been drawn and 
engraved, and progress has been made in tho drawing and engraving of coast maps and charts 
Nos. 106 and 107, from Galveston bay to Matagorda bay; also in the drawing of coast maps 
and charts No. 105, Galveston bay, and No. 108, Matagorda bay. .A. general reconnaissanco 

sketch of part of the coast of Texas, from Matagorda bay to Aransas Pass, has been drawn at 

the office, and was engraved on stone, under the direction of the Superintendent of Public 

Printing. 
Triangulation ef Espiritu Santo, San Antonio, and Aransas bays, Tex.-The experienee of 

previous seasons on the coast of Texas having indicated the opening of the calendar year as the 

most favorable period for taking up field operations, Assistant S. A .. Gilbert organized a party 

and reached the limit of his completed triangulation, to the southward of Matagorda bay, on 

the 5th of January. For the extension of tho work towards Aransas Pass, a close reconnais
sance had been made, as stated in my last annual report, which was accompanied by a reduction 

from the resulting sheet, marked as Sketch No. 28. Such of the signals then erected as required 

adjustment were properly secured, and others were set to replace those ,,·hich had been de

stroyed by accidents of the weather in the course of the preceding year. Tlie scheme fixed on 

for the triangulation took in the lower part of Espiritu Santo bay, the shores of San .Antonio bay, 

including its upper waters, known as Mission bay and Hines bay ; in connection with it, to the 

southward and westward, Mezquit bay, and beyond that, in the same direction, the shores of 

Aransas and Copano bays with their dependencies. These several bodies of water are formed, 

as may be seen on the progress sketch No. 28, by the intervention of Matagord:.< island and 

St. Joseph's island between the main coast of Texas and the Gulf of Mexico. The most 

eastern of the stations occupied for tho triangulation range along the outer or Gulf shore of 

the two islands just named, the lines from them crossing the several bays before enumerated, 

and terminating at stations on the main . 

.Assistant Gilbert continued in the field until the 9th of June, having then pushed the 

triangulation about forty-eight miles southward and westward from the eitartiug p()int in Espiritu 

Santo bay. .A summary given in his report shows the following statistics of work done within 

the season : 

Stations occupied . · .. · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 
Points determined in position· · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 

.Angles measured · · .. · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 

Number of observations···· · · · · ·, · · · · • • • • · · · · · · · · · · · · · · · · · · · · · · · · 

32 
66 

180 

3,392 
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The triangulation covers an area of about six hundred and fifty square miles. Some of the 

requisite signals were erected, and a partial reconnaissance made for continuing the work over 
Corpus Christi bay; but the summer winds set in so strong before the party was disbanded as 
to render further progress in triangulation impracticable for the present year. 

Mr. Gilbert was efficiently aided in the field by Mr. Charles Hosmer, who also rendered good 

service in making computations of the results, and iu duplicatiug the records of the observa

tions, all of which have been turned iu at the office. 
The following reference is made in the season's report to the general features of the site of 

work: ''The character of the country we were engaged upon is more diversified than any other 
portion of the coast of Texas over which my operations have yet extended. Low sandy islands, 
varying from one to four miles in breadth, stretch along the Gulf coast, with sand hills upon 

them from ten to forty feet in height. These range along the outer shore, and occupy a space 

from a quarter to half a mile in width. A fine prairie, averaging three-quarters of a mile in 
breadth, slopes gradually to the marsh and bare sand flats that form the bay shores. The 
islands afford an excellent range for cattle, sheep, and horses, there being amongst the sand 

hills and in the sinks of the prairie an abundance of fresh water, except in the dry season of 

the year. During all seasons fresh water may be had by digging anywhere among the sand 
. bills, or in the high prairie, in the strata immediately above the level of the surrounding salt 
water." 

"The sheets of water lying between these islands (Matagorda and St. Joseph's) and the main 

are divided by chains of other islands, by oyster shell reefs, or by the configuration of the shores, 

into four large bays: Espiritu Santo, San Antonio, Copano, and Aransas bays; and six smaller: 
Mission, Hines, Mezquit, St. Charles, Refugio Misflion1 and Puerto bays." Of each of these 
a general description is contained in the report of Assistant Gilbert, extracts from which will 
be found in the Appendix, (~o. 32.) I must here commend the character of this report, which 
is so well adapted to the circumstances of the country through which Mr. Gilbert's work was 

carried. 
The original journals containing the notes of horizontal angles and an abstract of the geo

graphical positions determined by the triangulation, have been received at the office. 

Topography o/ Ewpi.ritu Santo and San Antonio bays, Tex.-The plane·table work in this 
section was prosecuted by a party in charge of Sub-Assistant W. H. Dennis. .After completing 

the survey of the city of Indianola, as supplementary to one of the sheets executed last season 
by Sub-Assistant M. Seaton, Mr. Dennis moved his party to Matagorda island, and there joined 
with the topographical limits of .Assistant Gilbert, who, as alrnady stated, has been more 

recently engaged in pushing the triangulation of the coast of Texas towards Corpus Christi. 
Of the three plane·table sheeta projected by Mr. Dennis, two were entirely :filled and the other 
partly completed. These include a stretch of twenty miles coastwise, and represent the whole 

breadth of the middle parts of Matagorda island, the shores of the lower part of Espiritu Santo 
bay, Mission and Rind's bays, and the shores of the greater part of San .Antonio bay, with 

the mouth of its principal tributary, the Guadalupe river. The limits of the several sheets 

iire marked on Sketch No. 28. In general, the surface of the country passed over by the party 

favored operations with the plane-table, the marsh being tenable, and the fast land mostly 
level prairie. The only impediment found is thus alluded to in the season's report.: "The 
survey of Mission bay, with the point extending from it into San .Antonio bay, was attended 

with some difficult.y, the shores being covered with ca.nebreak some twenty feet high a.nd nearly 
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impenetrable." Sub-Assistant Dennis took the field on the lath of December, and closed work 

on the 30th of May. A. summary of the plane-table statistics is appended: 

/ M ii es of shore- Miles of bayous, Miles of marsli Jl1iles of roads. Area, squ~ne 

I 
line. ponds, &c .• line. miles. 

Indianola and vicinity--------····---·! 4.0 l. 5 I 7.0 4.7 3.0 

Sheet No. 1------------------------- 84.3 69. 0 

I 
62. 0 3. 5 43.0 

Sheet No. 2.------------------------! 42.5 19. 0 13.0 B.O 38. 0 

Sheet No. 3 •• ---------------------·· 12.5 ,, , I 17. 5 1. 8 12. 0 

----- ----
143. 3 111. 2 99.5 18. 0 96. 0 

I 

Mr. T. C. Bowie served as aid in the topographical party. 
The report of Sub-Assistant Dennis contains the following remarks relative to the natural 

features presented on the shores of San Antonio bay: "There is very little timber land within 

the limits of the work of this season, exce}Jting on the banks of the Guadalupe river, which 

bas a narrow strip of oak, cedar, etc., on either side. The water at the mouth of that 

river is fresh, and when the stream is high the fresh water extends nearly to the first chain of 
islands. The mouth of the Gaudalupe has been dredged out, and a channel has been made 

through the first chain of islands, by which a steamer from Indianola regularly passes to a 

landing forty or fifty miles up the river." 

Sub-Assistant Seaton has inked and placed in the archives the sheets containing his surveys 
of last year on tl1e shores of Lavaca, Garcitas, and Chocolate bays. The supplementary sheet 
Ahowing the vicinity of Indianola has also been turned in. 

In July Sub-Assistant Dennis was assigned to topographical duty in Section I. 
Hydrograpliy <f .JJfatagorda bay, Tr.x. -It has been mentioned in a previous chapter th1\t the 

hydrographic work allotted to be done in this section was assigned for the latter part of the 

working season to the party of Lieut. Comg. J. K. Duer, U. S. N., Assistant Coast Survey, 

the former part being occupied in Section VII. The steamer Vixen, in accordance with this 

arrangement, arrived at Matagorda on the 19th of April, and at once took up work on the in

side of the peninsula, in the immediate vicinity of the city, and between that date and the 3d 
of June sounded out the portion of the bay which is comprised between lines crossing from the 
peninsula to the main at Matagorda and Palacios Point. The reach referred to is about sixteen 

miles in length, by nearly tive in average breadth. 

Sketch No. 28 shows its location, and the limits of the sheet containing the hydrography. 

This work was done under the direction of ~fr. A. W. lluldaur, in the absence of Lieut. 

Comg. Duer, who teturned to Section VII immediately after the arrival of the party in Section 

IX, and died at Apalachicola on the 14th of June, as already stated. The particulars in regard 

to this untimely event, and the measures taken for the subsequent disposal of the party and 
vessel, have also been mentioned. 

A. ~ummary furnished by Mr. Muldaur at the end of the season gives the following statistics 

of work executed in Matagorda bay: 

Miles run in sounding ..... ·.·. ·. · · · · · · · ·. · ·. ·. . . . . . . . . . . . . . . . . . . . 451 
.Angles determined ................ · · . . . . . . . . . . . . . . . . . . . . • . . . . . . . 919 
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Number of soundings······ · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · .- · · · · · 
Tidal stations occupied· · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 

33,135 

3 

The sheet embracing the hydrography here referred to bas been received at the office in 

Washington. 

SECTION X. 

WESTERN COAST OF THE UNITED STATES, FROM SAN DIEGO NOTHWARD TO THE FORTY-SECOND 
PARALLEL, INCLUDING THE COAST OF THE STATE OF CALIFORNIA.-(Siu:TcHEa J AND J Bis, Nos. 

30 AND 31.} 

The usual number of parties has been employed in this section, and their progress is described 

under the following heads: 
1. Primary triangulation near San Pedro, Cal. 
2. Triangulation of Santa Rosa island, Cal. 
3. Triangulation and topography of San Pedro harbor, Cal. 
4. Primary and secondary triangulation north of San Francisco, Cal. 

5. Latitude and azimuth. 
6. Triangulation of Crescent City harbor, Cal. 
7. Topography of Santa Cruz island, Cal. 
8. Topography of Crescent City harbor, Cal. 
9. Hydrograpby of San Pedro harbor, Cal. 

10. Soundings off the Golden Gate entrance to San Francisco bay, Cal. 

11. Resurvey of Humboldt bay, Cal. 
12. Hydrography of Crescent City harbor, Cal. 
13. Tidal observations. 
The primary work, which for some years has not made progress proportional to its former 

development, has this year been placed in the hands of .Assistant George Davidson, whose well
known zeal, and energy, and skill have all been shown in its prosecution, so that the advance 
has been entirely satisfactory, under difficulties which have required all his resources to sur· 
mount. 

The resurvey of San Pedro and Crescent City harbors was called for in consequence of the 
improvements made or contemplated in those localities and in the back country which finds 
access to the sea at those ports. 

O.ffice-work.-The engraving of the charts of San Diego bay, the entrance to San Francisco 
bay, Marc Jsland straits, and Humboldt bay, has been finished. Progress has been made in 
the engraving of the chart of ~an Pablo bay, and additions have be.en made to the sheets of 

Alden's reconnaissance of the Western CoaBt. The map of San Francisco city has been en· 
graved on stone, under the direction of the Superintendent of Public Printing. 

Primary triang1llation 'IU'ar San Pedro, Cal.~I~ adjusting the triangulation along the coast of 
t.&e:Santa Barham channel, it was found necessary to reoccupy several of the stations con
neeting with the preliminary base measured near San Pedro. This duty was performed by 

Assistant W. E. Greenwell, between the 5th of November, 1858, and the 6th of March fol
lowing. 

The revised triangles are laid out on Sketch No. 30. On being tested. in the usual way they 
were found to close within the limits allowed for general accuracy. 
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A synopsis of the statistics is appended: 

Signals erected · · · · · • · · · · · · . · · · · · · · · · · · · · . · · · · · . · .•.•. • · · · · . · · · · . 8 
Stations occupied· · · · . · · · · · . · · · · · · · · · · · · · · · · . · .• · ... · · · · . · · · · · · · . 6 
Number of observation~··.· .. · · · · · · · • · ·. · ·. · ..... • .... · · · · · · · · · · · · 2,268 

The horizontal angles were measured with the eight-inch Gambey theodolite, C. S. No. 44. 
Mr. Greenwell used the schooner Humboldt for this and other service performed in the 

section. 

Duplicates of the notes of horizontal angles observed in the primary work of last year have 
been furnished for the records of the office. 

Triangulation of Santa Rosa island, Cal.-This work was commenced by Assistant Green
well on the 8th of June, by the measurement of a short base on the northern part of the 

island, the location of which may be seen by reference to Sketch No .• 30. The triangulation., 
as far as completed at the end of August, embraces the northern half of the area of Santa 
Rosa, and the work was then in active progress. Strong northwest gales prevailed between 
the dates mentioned, tending very much to retard the advance of field operations. 

A summary of the statistics is thus given in the report of Mr. Greenwell: 

Signals erected ............. · ........•• · .....••...... · .... · · .. · . . 13 

Stations occupied .. · ......... · · · · · · . · .......... · .. · . · · · - · · · • · · · · · 8 
Number of observations ..... · · · · · · · . · ·. · ·. · .. · .... ·. · · ·. · · ....... 1,120 
Area of triangulation, (square miles) . . . . • • . . . • . . • . • . . . . . . . . . . . . . . . . 18 

The schooner Humboldt was in the service of the party at Santa Rosa island. 
Assistant Greenwell ha"' sent in duplicates of the observations recorded in the triangulation 

of San Miguel and San Nicolas islands, and notes of the measurement of the preliminary base 
on Santa Cruz island. 

Triangulatinn and topography of San Pedro harbor, Cal.-This duty was executed by Sub
.Assistant W. M. Johnson, and the data necessary for the hydrography furnished to Commander 

Alden. 
The scheme of triangulation laid out to include the shore of the harbor at San Pedro is 

shown on Sketch No. 30. With the view of following at once with the plane-table survey the 
necessary points were determined while the preliminary work was going on. )fr. Johnson 

then projected a sheet and pushed on the topography to completion. The sheet containing his 
survey embraces an area of about thirteen square miles, over sixty miles of snore-line, and 
nineteen miles of roads. 

Sub-Assistant C. M. Bache was attached to the party. 
The triangulation emlmiced nine triangles within an area of fifteen square miles. Four 

hundred and eighty-six. observations were made in the measurement of angles. 
Primary and seoondary trianguloti<m 'IWrth of San Francisco, Oal.-This work and the astro

nomical observations connected with it were taken in charge by Assistant George Davidson on 
the 14th of November, 1858, immediately after his return to the Western Coast. In the 

primary triangulation Table mountain, a precipitous height which rises from the shore of 
Ballenas bay, and Sulphur Peak, a high mountain well up the course of Russian river on its 
eastern side, were occupied as stations with the theodolite, and horizontal angles measured so 
as to co~plete, with the exception of Ross mountain station, the coast series of triangles from 
Monterey and over San Francisco bay to the last-mentioned point, the position of which may 

13 
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be seen on Sketch No. 31. .At Mount Diablo, one of the primary stations in the general 
scheme and in immediate connection with Table mountain, the labor and expense of transport
ing a solid signal to the summit, which is 3, 800 feet above the nearest dwelling, were obviated 
by Mr. Davidson, who thus describes the expedient employed for that purpose: "The signal 
was constructed at San Francisco, and consisted of six pieces of two-inch Oregon pine fitted 
to six appropriate inside bearings, PO that, when put together, the whole presented externally 
the appearance of the frustrum of a cone thirty-five feet high, with a diameter of fifteen inches 
at the base and ten at the top. The separate pieces and their bearings, being previously pro
vided with screws, were carried up the mountain and fastened together in half an hour. Stout 
iron bands were driven on to bind all the pieces firmly together, and the hollow shaft was then 
set and secured in its proper position. Even with the advantage of the method employed, 

the handling of the parts of the signal in passing to the summit proved to be v.ery hard labor. 
If the canadas of the mountain side had afforded a solid piece of timber of similar outside 
dimensions, no u vailable power could have taken it up." Vertical angles were measured from 

the station on Table mountain, and also from that on Sulphur Peak. 
Ross mountain, which lies near the coast and a few miles north of the mouth of Russian 

river, will be occupied next in order by the party of Assistant Davidson. 
The secondary and tertiary triangulations, extended this season over Drake's bay and Point 

Reyes are also shown on Sketch No. 31, and from Table mountain, Point Reyes Hill, and Point 
Reyes Head, horizontal angles were measured to determine the positions, extent, and heights 
of the islets ·which form the middle and north groups of the Farallones. 

The reconnaissance necessary in advance of occupying stations for th(l primary and secondary 
work was made by }fr. E. H. Fauntleroy, one of the aids in the party. .At the date of .Assistant 
Davidson's report Mr. Fauntleroy, in conjunction with Mr . .A.. T. Mosman, who was detailed 
as an aid to this party in June, were reconnoitering the tract lying northward and westward of 
Sulphur Peak. The privations to be borne in the performance of such duty over a country 
naturally wi.ld and rugged, and totally devoid of facilities for travel, are very great. The 
labors of the triangulation party in pushing the work to its present limit, as set forth in the 
report of Mr. Davidson, have been attended with unusual hardships and difficulties. 

The following is a synopsis of the season's progress in triangulation: 

Number of signals erected ..•..............• - . . . . . . • . . . • . . . • • . . . . . 18 
Primary stations occupied ........•.........•..... , • . . • • • • • . . . . . . . • 2 
Secondary and tertiary stations occupied ....... · ..... · ...... · ....... - 5 
Horizontal angles measured...... . . . . . . . . . . . ...... - •.•.... - . . . . . . . 73 
Vertical angles · . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • • . . . • . • • • • • • • • . • 15 

Observations for horizontal angles ..........•...•••.•.••.... - . . • . . • . 4,624 

" '' vertical " . . . . • . . . . . . • • . . . . . . . . . . . • • . • • . . . . . 1,348 

Work in the field was carried on from the 10th of January until the close of September. 

Latitude and azimuth.-The latitude of Sulphur Peak primary station was determined by 
.Assistant Davidson by three hundred and thirty-one observations on ninety-four stars; and the 
azimuth at that point and at Table mountain by five hundred and sixty-four observations. .A.t 
the same stations three hundred and one observations were recorded for local time, and ninety
eight at Sulphur Peak for determining the value of the micrometer threads. 

Observations were made at Table mountain for ascertaining the reading of the level scale. 
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divisions of the vertical circle No. 80. Those of the levels A and B of zenith telescope No. 
3, and of level A of transit No. 2 were determined at Sulphur Peak by using the vertical 
circle No. 28, and a hundred and sixty-two observations were made for that purpose. 

In the ensuing season Ross mountain will be occupied as an astronomical station. 
Meteorological journals were kept while the party was employed in the field. 
Ten volumes, containing the original records of the triangulation and astronomical observa

tions, and seven others, duplicates of the same, have been received from 1\fr. Davidson. His 
computations depending on the original notes of the work have been completed. 

The journals kept by Assistant G. A. Fairfield while the work north of San Francisco was 
under his charge havtl been filed at the office. 

Triangul,a,tion ef Crescent City harbor, Cal.-This duty was executed under special directions 
in April, by the party of Sub-Assistant J. S. Lawson, before taking up the general field-work 
to which it had been assigned in the adjoining northern section. A preliminary base was laid 
out in front of Crescent City and measured twice with a twenty-metre chain, previously 
adjusted for that particular purpose. The measurements gave a mean result of 1,018.6 metres 
for the length of the line. Stations were then erected at intervals along the coast from a 
point a mile west of the light-house to another four miles to the eastward of Crescent City, 
and on all the prominent rocks in the harbor. Twelve signals were set up and sixty objects in 
all observed on in determining the angles. In addition to these, readings were taken on a 
hundred and fifty objects, the results of which, as determining them in position, were computed 
at once and plotted for use in the topographical survey. Sketch No. 31 gives a plan of the 
completed triangulation. The following is a synopsis of the statistics: 

Stations occupied · · · · · · • • · · ...... · · · ... · · · .. · · · · · · · . . . . . . . . . . . . . . 8 

Angles measured···.·· · · . · • .... · · · · · · · · · · · · · · · · · ·. · · · ... · · ... · · · · 75 
Number of observations···· · · · · · · · · · · · · · · · · · · · · · · · · · · ·. · · · · · · · · · · · 1, 176 

The six-inch Gambey theodolite, C. S. No. 21, was used in measuring the angles. Mr. 

Alexander Agassiz served as aid in the party, which was charged also with the plane-table 
survey of Crescent City harbor. 

A duplicate of the record of horizontal angles observed by Sub-Assistant Lawson is now on 

file at the office. 
Topography of Santa Oruz island, Oal.-The survey of this island was resumed by Sub. 

Assistant W. M. Johnson, after completing :field-work at San Pedro, of which notice has already 
been taken in the former part of this chapter, and has been prosecuted along the north shore 
so as to include Prisoner's harbor and Chinese harbor, with only such interruptions aa are 

incident to its ex.posed position. The report of Mr. Johnson states that there are but three 

places on the island available as centres for working, by reason of the great difficulty of pro

curing wood and water, and that great impediments are found in the violent northwest winds, 
which set in daily at 10 a. m. during summer and continue until sunset. The progress made 
is shown in the following statistics: 

Shore-line traced . · · · · · · · • · · · · · · • · · • • • · · • • • · · • · · · · · - · · · · · 

Roads surveyed . · · • · · · · · · · · • · · · · · · · • · · • · · · · · · • · · · · · · · · · · 
Area of details, (square miles).····· • • • • • •. · .............. . 

Sub-Asaistant C. M:. Bache assisted in the survey. 

The position of Santa C~ island is shown on Sketch No. 30. 

35i miles. 

181- " 
16 
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Topography qf OrescenJ, (Jity harbor, (Jal.-The triangulation requisite for the plane-table 
snrvey and hydrography was made, as already stated, by Sub-Assistant J. S. J,awson, in April. 
Having provided a sufficient number of points, Mr. Lawson traced, in the shore-line of the 
harbor and the adjacent coast from Hall's bluff west of the light-house, as seen on Sketch No. 
31, to the eastern limit of the triangulation, or about four miles eastward of Crescent City. 

''Especial care was taken to determine the position of every rock bare at low water. 
Between Battery Point and Preston's island many of the plane-table stations were reoccupied 
as near the time of low water as possible, for securing accuracy of details in that respect.'' 

A tracing from the working sheet was promptly made and furnished to the hydrographic 
party of Commander Alden. The original was soon after inked and sent to the office with the 
following memorandum of statistics: 

Shore-line surveyed .••... · · .. · .. · .. · .. · · •.• · · .... · · · · · · · · 8. 2 giiles. 
Roads . · · .. · ........... · · · · · · · · · · ..• · · ·. · · · ·• • .. · · · · · · · · 3.5 '' 
Area of details, (square miles).····· · · · · . · · ... · · .... · · ..... • 1. 7 

After completing the survey at Crescent City the party returned to San Francisco, and at 
the usual period of the year sailed with the brig Fauntleroy to carry out the general instructions 
for work in Section XI. Sub-Assistant Lawson was accompanied by Mr. Alexander Agassiz 
as aid. 

Hydrography qf San Pedro harbor, Oal.-As part of the regular work of the season, the 
anchorage at San Pedro and its vicinity were sounded out anew by the party of Commander 
Ju.mes Alden, U. S. N., assistant Coast Survey, with the steamer Active. Sketch No. 30 

shows the limits of the sheet, which was projected so as to include the hydrography of the 
approach eastward and southward by Point Fermin. 

The resulting chart (Sketch No. 32) verifies the soundings made in the reconnaissance of 
1852, and in reference to it Commander Alden says: "The bar at the entrance to the creek 
remains about the same. At mean low water, throwing out the half tides, only two feet of 
water can be carried over it. The steamer Active could go in easily at high water." 

Sub-Assistant Johnson traced the shore-line for the use of the hydrographic party. 
The following is a summary from the journals of soundings and angles: 

Miles run in sounding · · · · · · · · · · · · • · . · · · .......... · . . . . . . . . . . 209 
Angles measured ....•... · · · · · . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1, 208 

Casts of the lead . · · · · · .. · · · .. · · · · . . . . . . . . . . . • • • . . • . . . . . . • . • . 5, 866 
Soundirn.JB off the Golden Gate, entrance to San Fran<,isco bay, Oal.-At favorable intervals 

during the winter of 1858-' 59 the hydrography outside of San Francisco bar was executed by 
the party of Commander .A.Iden, with the surveying steamer Active. The work was extended 
about thirty miles abreast of the entrance, as measured from Point Reyes southward and east
ward along the line of junction with the soundings carried from the inside of the bar in 1854. 
From the bar, broad off to seaward, the hydrography now extends about twenty-five miles 
westward, or five miles beyond the meridian of the Farallones. The limits of this work are 
marked on the Progress Sketch No. 31. In making the soundings sixty-three specimens of 

bottom were brought up from different localities of the space passed over by the vessel. The 
following is a summary taken from the hydrograpbic records: 

Number of angles observed··· .........•.••..•.••••• - . • . • • • . • . . 1,369 

Casts of the lead· • • • • • ... · · · · . . . . • • • . . . • . • • . . • • • • • • • • • • • . • • • • 722 
Miles run in sounding · • • · · · • • · · ...•.•..•• - ...••..••..• • .•• - . . 694 
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The survey of the approaches to the Golden Gate was essentially completed by the end of 

February. 
Resurvey ef Humb&dt bay, Oal.-On the upward passage of the steamer Active for duty in 

the adjoining northern section, Commander Alden incidentally made a resurvey of Humboldt 
bay above and below the entrance, as shown on Sketch No. 31. The soundings were taken 
between the 11th and 22d of July, and were applied in completing the chart which accompa
nied my last published annual report as Sketch No. 31. 

The statistics of the resurvey are as follows: 

Miles run in sounding .................•.................. 

Angles observed · . · ....... · · · · · . · · .. · ....................... . 

Number of soundings· ..... · · · · · • · ................. · · · · ...... . 

Sub-Assistant J. S. Lawson made the plane-table survey in a previous season. 
The original sheet containing the soundings last made is now at the office. 

119 
1,094 
5,221 

Hydrography ef Crescent City harbor, Cal.-This work was based on the triangulation and 
topography executed in the early part of the year, as already detailed. The soundings were 
made in July by the party of Commander .A.Iden in the surveying steamer Active. 

In reporting on the completion of the hydrography, Commander .A.Iden remarks: "During 
the progress of the survey of Crescent City harbor we found several new and dangerous rocks, 
but as tf:ey are not lying immediately in the channels followed by the steamers, and do not 
interfere with the anchorage in use, it does not seem necessary to notice them further in 
advance of the publication of the chart, as every one now trading there knows that vessels 
drawing over nine feet should be very cautious in venturing out of the beaten track. The 
rocks at that place are of a peculiar character, standing isolated like bayonets, with their points 
juet below the surface, and ready to pierce any unlucky craft that may encounter them. After 

we finished the survey and I had selected a particular fair way for a sailing line, we discovered 

a very sharp rock almost directly in the passage, with its point only three feet from the 
surface, and deep water all a.round it. I mention this to show that although the greatest care 
was taken in the survey, the character of the points of rock is such that it cannot be surprising 
if a new one is found for several seasons to come. Still, by following the track: which has been 
passed over so often by heavily laden steamers, no danger need be apprehended." 

An engraved reduction from the sheets containing the survey of Crescent City harbor 
accompanies this report, as Sketch No. 33. The original chart is now at the office . 

.A. summary of the hydrographic statistics is thus given in the report of Commander Alden: 

Miles run in sounding .... · · · · · · · · · · • · • · · · · · • · · · · · · - • • · · · · · · · · 101 
.A.ogles measured · · ... • · · · · · · · · · · · · · · · · · · · • · · • · · · · • · • • • · · · · · · 701 

Number of casts of the lead • • · · · · · · · · • · · · · - · · • · · · · · · · • • • • • · · • · 3, 221 
After completing this work: the party in the Active proceeded to Section XI, under which 

head further notice will be made of its occupation. 
Tidal observations.-U nder an arrangement made several years ago satisfactory to the chief 

of the Engineer Bureau, and by which the Mrvices of Lieut. G. H. Elliot of that corps became 

available for the general supervision of the observations, the self-registering tide-gauges at San 
Diego and San Francisco have been kept in operation during the present year. Records have 
been received monthly showing that the series is successfully continued. 
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SECTION XI. 

WESTERN COAST, FROM THE FORTY-SECOND PARALLEL TO THE NORTHWESTERN DOUNDARY OF THE 

UNITED STATES, INCLUDING THE COAST OF OREGON A.ND THAT OF WASHINGTON TEBRITORY.

(SKnml K, No. 35.) 

The regular work of this section has necessarily given place to that connected with the 

boundary, and has been further impeded by the necessity for placing the hydrographic vessel, 
the steamer "Active," at the disposal of the War Department. (Appendix No. 36.) 

The following work has been executed in this section, and is reported upon in this chapter: 

1. Triangulation of the Gulf of Georgia, W. T. 
2. Reconnaissance of Coquille river entrance, Oregon. 
3. Hydrographic reconnaissance of Gray's harbor, W. T. 
4. Tidal observations. 
Qtfice-'WQTk.-A new edition of the reconnaissance sketch of Washington sound, W. T., and 

the chart of Port Townshend have been drawn and engraved, and the engraving of the charts 
of Port Gamble and Semi-ah-moo bay has been completed. 

Triangulation o/ the Gulf o/ Georgia, W. T.-The field-work in this section was confined 
mainly to the triangulat,ion of the Gulf of Georgia, abreast of Point Roberts, and in the vicinity .. 
of the forty-ninth parallel of latitude, but owing to the prevalence of smoke in the atmosphere 
during the entire season the progress expected at its outset has not been made. Sub-Assistant 
James S. Lawson, who conducted the operations and improved every opportunity for advancing 
the triangulation, says, in allusion to the hindrance from this cause: ''Thus far, during 
the present season, the weather has furnished another illustration of the experience of former 
years, that each alternate season is very dry, and consequently that the immense fires started 
by the Indians sweep over a vast extent of country, so that it is often ivipossible to see, at the 
same time, both shores of the channels. During the last three months of the working season 
of 1857 we were often anchored within a quarter of a mile of the shore and could not see it. 
Last year was just the reverse, owing to the quantity of rain that fell tending to extinguish, 
or at least retard, the progress of the fires." * * * * * * 

"In carrying the work forward from the limits of last year, I laid out a scheme of triangu
lation ~hich seemed the very best that the conformation of the country would allow, as it 
tended to carry the work to the forty-ninth parallel with the least number of triangles. The 
lengths of the sides, however, were too great for observing on through the smoky atmosphere, 
and I have been compelled to change the plan and adapt my operations to circumstances." 

The stations occupied or observed on by Mr. Lawson, as will he seen by reference to Sketch 
No. 34, range along the northern shores of the chain of islands bounding the Gulf of Georgia, 
from Patos island westward to a station on the upper part of Galiano island. Theee connect 
by lines with several stations established on Point Roberts, the positions of which are marked 
on the Progress Sketch. 

The following is a summary of the statistics of the season: 

Signals erected · · • · · · · · · · · · · · · . . . . . . . . . . . . . . . . . . . . . . • . . . . . . • 9 
Signals of former seasons adjusted - · · ...•............ - . . . . . . . . . 13 

Stations occupied · · · · - • · · · · · · • · · · · · · · ..... · . . . . • . . . . . . . . . . . . . 12 
Objects ·observed on · · • · • · · · · · · .. · · · ....• - - • • . . . . . . . • • . . . . . . . 46 
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Angles mea.sured · • · .. · ... · ... · . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 36 

Number of observations····· .. · .. ··· .. · ........ ··· .. ··.·····. 1,948 

The horizontal angles were measured with the ten-inch Gambey theodolite, C. S. No. 20. 
Vertical angles also were measured by Mr. Lawson, and a hundred and thirty observations 

recorded for determining the height of the two summits of Mt. Baker, and that of the limit 
of snow. The snow range was computed by Mr. Alexander Agassiz, the aid in the party, to 

be at an elevation of 3, 145 feet. 
A further remark made by Sub-A~sistant Lawson, in !1is report, refers to one of the most 

perplexing hindrances found in .prosecuting the triangulation in the northern part of this 
section: ".A. necessary result of such a state of the atmosphere as that which I have mentioned 
is a remarkable range in refraction, but in no case have I ever seen it equal to what was 
experienced at the last station occupied. In one of the angles there was a range of 41".3 in 
the various sets of observations, and in each of two others the range was as much as 35". 7. 
This large refraction occurs almost invariably at times when, during the whole or part of the 
day, the atmosphere has become remarkably clear and when the signals show very plainly and 
steadily. There is then no way of discovering the refraction except from the observations 
themselves. Usually it shows itRelf by the distorted appearance of the shores." 

Copies of all the plane-table sheets traced by Mr. Lawson during last season were furnished 
to the commissioner on the northwestern boundary, Archibald Campbell, esq. The originals 
are now at the office. 

The mark at the southern end of the base on Lummi island having been washed from its 
place by a gale in the winter of 1857-' 58, Sub-Assistant Lawson occupied the stations con
necting with it, and took suitable means for re-establishing the mark. He is now supplied 
with the improved apparatus described in my annual report for 1857, and having already 
graded and leveled the site of the base, the line will be remeasured as early as practicable in 
the ensuing season. 

A meteorological register was kept, while the party waA at work, of barometer readings, 
temperature, kind and amount of clouds, direction and force of the wind, and a record of the 
quantity of rain. 

The duplicates of field notes were made, and abstracts and computations of the triangulation 
kept up to date as the work advanced. Those connected with the operations of last year are 

now at the office. 
Four volumes, containing the recorded meteorological observations made in this section in 

previous seasons, have been turned in by Assistant George Davidson. 
The brig Fauntleroy was used by Sub-Assistant Lawson for transportation and quarters in 

the Gulf of Georgia. At the c1ose of the working Reason the vessel returned to San Francisco. 
lleooMai88a11ce qf Coquille RitJer entrance, Or~n.-With a view of making a hydrographic 

examination of the bar and channel of the Coquille river, Commander James Alden, U. S. N., 
assistant in the Coast Survey, attempted the entrance with the steamer Active, on her down
ward passage from his field of duty in connection with the Northwestern Boundary Commission, 

and found it, a.s was e'Xpected, inaccessible for vessels of ordinary draught. .An accident to 
the centre shaft of the steamer, while in that vicinity, made it indispensable for the safety of 
thti vessel that her voyage to San Francisco should not be at that time delayed. 

The purpose of Commander .A.Iden is to approach the Coquille entrance by land from Port 
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Orford, before the close of the year, if practicable, and t-0 make a reconnaissance and soundings 
so as to fully determine the character of the river as a harbor of entrance. 

Hydrographic recoonaissance of Gray's harbor, W. T. -In laying out the programme for the 
season's operations in this section, it was expected that the only field party for which the 
means are available might probably complete the special duty enjoined, in connection with the 
survey for the commissioner on the northwestern boundary, in time to admit of taking up the 
triangulation and topography of Gray's harbor within the present surveying year. This 
expectation, in consequence of the unfavorable weather, which, as already stated at the outset 
of this chapter, interfered materially with field progress in the northern part of the section, 
has not been met, and the basis of the hydrography is yet wanting. The impediments referred 
to being within the knowledge of Commander .Alden, a visit was made to the harbor in the 
steamer Active, and such an examination conducted as could be made in advance of the close 
determination of points along the shores by the land party. In allusion to his reconnaissance 
Commander Alden says : "The result shows that t.he harbor has a bar over which can be 
carried from two and a half to three and a ha.If fathoms of water. It was tolerably smooth 
during the flood, but when the ebb tide made: the sea broke entirely across the entrance. The 
soundings made inside correspond very closely with those on the chart of the U. S. Exploring 
Expedition ; and it would seem, as there is no bar laid down, that the snrvey just referred to 
was not carried quite out to it, or that thel"e has been an important change since it was exe
cuted in 1841." 

Hydrography of the Gulf ef Georgia, W. T.-The following statistics represent the supple
mentary work executed for the northwe8t boundary commissioner by the hydrographic party 
under Commander .Alden, in the steamer .Active : 

Miles run in sounding...... . . . . . . . . . . . . • . . . • . • . • . . . . . . . . . • . . • • . • . . . . . . . 105 
Angles measured . . . . . . . . . . . . . . . • . . . . . . . . . . • . . . . . . . . .. . . . . . . • . . • . . . . . . . . 366 

Casts of the lead •.........................................•.•...• ·•. . . 967 

Tidal observatiQ1UJ.-One of the self· registering gauges in the general charge of Lieut. G. H. 
Elliot, U. S. Engineers, as stated under the head of Section X, has been kept in working order 
at Astoria, and the series from it continues to give satisfactory results. 

OFFICE-WORK. 

The Coast Survey Office in Washington city has, during the year, remained under the charge 
of Captain W. B. PaJ,mer, U. S. Topographi,caJ, Etu)i,neers, who has, a8 usual, administered it 
efficiently and acceptably. In the intervals of hill absence, the duties devolving on him were 
discharged by IM:utena:ni A. P. Hi1J., ll. S . .A., whose connection with the office and efficiency 
as general assistant have been referred to in my previous annnal reports. 

The report of Captain Palmer, given in .Appendix No 17, and accompanied by detailed atate
ments from the chiefs, of the several office divisi()ns, show the occupation of the persons engaged 
in them within the year, and the scope and relation of the office as connected with the field· 
work of the survey. No change has been made in the allotment of the material received from 
the field, the past working of the divisions, as organized several years ago, having eD.ntinued to 
meet the requirements of the survey and the calls incident thereto. In the order in which 
the office divisions have been heretofore named, summary notices are here appended of the 
employments in each. 

Computing division.-U nder tho charge of A.88istant Chari.es A. Sdwu, this division bas fully 
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smtained its efficiency. Tl1e rfo•trih11tio11 of work done is Het forth m hiR report nppe11ded 

to that of the nssistant in charge of the office (clppcndix No. l'i,) at' are al:;o those reLning to 

the other office divisions. 
In addition to hi~ general dutiee, Mr. Schott lurn eoJJtinued the discus,.,ion of the Recular 

change in the magnetic declination, and has furni,;Jied anDthcr contribution (Appendix No. li) 
to our knowledge on that interesting subject. The computations made in the divii:;ion have 

been performed as follows: 
Assistant T. W. FVerner hue been employed in rcduoing from the records of triangulations 

and latitude observations; ]}fr. Eugene Nulty on latitudes, azimuth, and time observations; 
Mr. Jarneli Main on azimuth, latitude and revisions, anJ on computations connected with the 

determination of the magnetic elements; J111'. G. Rumpf on triangulations and the computa
tion of geographical positions, and also in reducing magnetic observations; Jir. J. T¥ie.ssner on 

triangulations, until his resignation on the ht ol April; llfr. TV. D. 8torke on reductions of 

triangulations, and in preparing the list of geographical positions n-l1ich accompanie,; tllis 
report; ]fr. J. T. Hoover in clerical and miscellaneous duties; aud R. Freeman in making 
duplicates of field aud office records. 

TIDAL D1v1s10N.-The labors of this division, wl1icl1 !rnYe been, as heretofore. conducted by 

.Assistant L. F. I'ourtales, are stated in the Appendix before referred to, with the names of 
the persous employed. 

Mr. Pourtales has continued incidentally the investigation of ::ipecimens of soundings, and 

h'ls made developments of much interest in this branch of research. 

The force in the di,·ision bas been employ eu as follow8; 11Ir. R. 8. Avery Oil discussions 

relative to a generalization of results from the Boston tidal observations; 111r. S. 1Valker in 

verifying tidal records and correspondillg with the obs<!n'ers; Jlt. J. Doirnes in graphical 
decompositio11s, reductions, and comparisons; and ~~I. Thomas and S. D. I'endleio'li lrn ve beeu 

employed in miscellaneous reduction~. 
Sub-Assistant C. Fendall and ~liessrs. J. Gilliss, R. E. Eoan;;, <J. Him·ichs, P. H Donegan, 

and A. W. King served temporarily in this division duriug poirt of the year. 
DRAWING DrvrsroN.-Until the end of June this division remained in charge of Lieut. J. U. 

Tidball, U.S. A., and his effective supervision is referred to in the report of Lieut. '.f'}wrna.s 

Wi"8on, U. S. A., under whose direction the duties have been carried on since that date. The 
distribution of work has been as follows: Assistants W. Ji. C. Fai1:fax and .ilI. J. McClery on 

reductions of topography, the llltter also in maJ.:ing additions to the Congress map; Jlr. A. 
Boschke on projects; Mr. A. Lindenkohl on reductions, projections, and verification; 11fr. A. 

Ba'lhach, during part of the season, on hydrographic reductions, and now on general duty as 

draughtsman in the hydrographic division; Mr. E. Hergesheimer on verification and hydrographic 
reductions; Mr. W. P. Sc ulz on reductions of various kinds, progress sketches, projects, and 
projections; Mr. L. D. Williams on fine roduetions and verification; Mr. A. Strausz on soundings 
for charts; Mr. W. T. Martin on topographical drawing; Nr. P. Witzel on projections and 

preliminary charts; Mr. S. B. Linton on lettering, and in making additions to the progress 
sketches; Mr. F. Fairfax on general topography and tracings; and Mr. B. Hooe and Ariijicer 

J. A. Campbell on tracings generally. 
ENGRAVING DrvrsroN.-The duties of this division were conducted by Lieut. Rufus Saxton, 

U. S. A., until the 1st of April. Since that date the division has been temporarily in charge 
of Mr. Edward Whart.ou. 

The allotment of work to the engravers regularly employed has differed but little from tha.t of 

14 
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last year. Mr. G. McCoy has been engaged on topography and views for charts; Mr. F. Dank
worfh, until withi11 a short period before his death, on topography; .ZJfr. Jolin Knight on first-clasi;; 
lettering; JJiessrs. A. Rolle, J. Enthqtfer, and A. Sengtelfor, on topography; Mr. G. B. Metzeroth 
on topography, views, and sanding for charts; Messrs. A. Blondeau and TV. Phillips on topog
raphy; Mr. H. S. Barnard on sanding for charts; J.lfr. J. C. Kondrvp on first-class outlines, 

IetterR, and figures; ~vr. H. 0. Evans on topography and sanding; llfr. J. V. N. Throop on 

letters and figures for h[trbor and preliminary charts; Mr. A. il'faedel on topography and sanding 

for harbor and river charts; .11fr. A. Petersen on letters and figures, as also ~Messrs. E . .A.. Maedd, 
W. Langran, and W. Ogilvie; ]ffr. R. F. Bartle on topography and sanding; and JJlessrs. F. W. 
Benner, W. A. Thompson, and E. H. Sipe, on progress and other sketches, and miscellaneous 

work. 

ELECTROTYPE AND PHOTOGRAPH DrvrsION.-The report of Mr. George JJ.fothi'.ot, subjoined to 

that of the assistant in charge, in .Appendix No. 17, gives in detail a statement of the work done 

in tho division within the year. In addition to his regular duties, Mr. Mathiot bas made 

numerous trials, resulting at length in the successful application of the photographic process 

as r. sub;;;titute for hand reductions for the engraver. I have already stated at more length the 

progress made in this important branch of the service in the introduction of this report. In 

all the labors of the division Mr. Mathiot was assisted by lur. IJavid Hinkle, whose application 

to its various duties are specially mentioned in the report already referred to. 

MISCELLANEOUS DrYISION.-Uuder this head are classed the printing and distribution of maps 

and charts, and the distribution of the office complement of the annual reports. The report of 

Lieut. J. R. Smead, []. S . .A.., who took charge on the detachment from the Coast Survey of 
Lieut. J. P. Ruy, U. S. A., in last June, shows that the activity required in this division has 

been fully kept up. Over fifteen thousand copies of various charts have been distributed 

during the year, and an aggregate of six thousand eight hundred and seventeen copies of the 

annual reports and accompanying sketches. 

Lieut. Smead bas been assisted by Mr. V. E. King, who also performs clerical duty in the 
oflice of the assistant in charge. 

The printing has been performed, a.ii! heretofore, by Mr. J. R-utherdale, aided by Mr. J. 
Barrett. 

Mr. F. Holden continued, until near the close of the present surveying year, on duty in the 

map room, and was employed in backing and preparing paper to be used as projections for 

plane-table and hydrographic sheets. This duty, since the 1st of September, has been per
formed by Mr. W. Mertz. 

The space required for the constant additions to the archives of the survey is referred to by 

the assistant in charge as being yet unprovided for. Part of the inconvenience felt arises from 

the risk of transferring for deposit the original maps and charts to any but a thoroughly fire· 
proof building. 

In the carpentry, the various calls and requirements incidental to the work of the survey 

have been met as usual. The labors of the shop, which have been conducted, as heretofore, 

by Mr. .A. Yeatman, are stated in detail in the report of the assistant in charge of the office, 

as are also those of the instrument shop, in which the work is directed by .Mr. J. V-ierbuchen. 

Captain Palmer specially commends the zeal and ability of his principal clerk, .A.. W. Rus· 
sell, esq. 
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Assistant L. F. Pourtales, in charge of the tidal division, and Professor JV. P. Truicbrirlge, 

whose duties connected with the preparation of a portion of the records for publication ha,-e 

been before alluded to, have rendered acceptable assistance in certain special discussions con
ducted under my immediate direction. 

Commander S. S. Lee, U. S. N., took charge of the hydrograpbic di Yision of the office on the 

1st of September, and has discharged, also, the duties of hydrographic inspector, attending to 

the repairs and outfit of the vessels used by all the parties of the survey. The knowledge 
possessed by Commilnder Lee of construction and equipment has, under the general rules and 
arrangements adopted first at the suggestion of Lieutenant :\faffitt, introduced an efficiency into 

this branch of the service which insnres for the future decided economy. ]Jfr. A. Balbaclz has 

assisted in the hydrographic divit1ion as clerk and draughtsman. 

I have only to reiterate the expression of the opinion which I entertain of the great value of 

the services of Samuel Hein, esq., general disbursing agent of the Coast Survey, and of those 
of the principal clerk in the Superintendent's office, TY. W. Cooper, esq. 

Respectfully submitted by 

Hon. Ho-WELL COBB, 

Secretary ef ihe Treasury. 

A. D. BACHE, 
Superintendent United States Coast Survey. 
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.A.PPENDIX. 

APPENDIX No. 1. 

Distribution ef the partie,s ef tl1c Coast S11r1:ey 11pon the roast ef the United States during the 
surveying season ef 1858-' 59. 

Limits of sections. / Parties. / 

-------1- .. - - ;. ______ _ 
Operations. 

SECTION I. I I 
From PasPamaquod-I' No. l Primary triangula-

dv bay to Point tion, as!ronorni· 
Judith, includin~ cal and nrngnetic 
th~ coast of Maine, observations. 
New Hamp8hire, I 
MasS!lt·hu•et.t..,aud I 
Rhode Island. I 

21·-----····-------· 

3 Secondary triaogu· 
latioo. 

• 1 ~ ... "' ..... , .. 

Persons conducting cpt>ra· 
tions. 

A. D.Bache, Superint<>nrlent; 
G. W. D~an, a'sistant; 
Erlwmd Goodfellow, sub
assistant; R E. Halter, 
aid; H. W. Bach·, aid. 

C. O. Boutelle, as;;istant; 
C. H. Boyd, aid. 

J . .A. Sullivan, •ub-assistant; 
R. U. Stiles, aid ; .J. D. 
Bradford, aid. 

F. P. Webber, sub-assistant; 
J. Kineheloe, aid. 

& Topography------ W. H. Dennis, sub lll!Sistant; 
J. L Tilghman, aid. 

6 Topography •• - •••. R.M.Bache. assistant; W. 
S. Edwards, su b-a.ssistant. 

7 Topography •.• ---- A. W. Longfellow,assistant; 
A. S. Wadsworth, a.ssist· 
ant; James Gilliss, aid, 

LocalitieB of operations. 

Howard and Cooper stations, Washington 
county, Me , occupied, and Chamcook, 
N. B , for extending the primary trian
gula.tion acru•s thenortheast"m bound
ary. Geodetic oh"ervations completed 
at tbe three statioru;, with determiua
tions of latitude, azimuth, and the 
ma.gnet.ic elements at Howard and 
Cooper. 

Reconnai•sance and selection of stations 
fur tbe secondary triangulation of Pas
samaquoddy bay, erection of signals 
for p1imary trii>ngulation, and con
n~ction of the Epping base with ad
jacent stations. (~ee also Section V.) 

Stations occupied in the secondary trian
gulation of Penobscot bay, below the 
primary line "Ragg-ed Mount-l•le au 
Haut," and signB s erected for continu
ing work northward towards the bead 
of the bay. (See also Section VI.) 

Trfangul,.tion continued from Dllmaris
cotta. river, and over Muscongus bay 
and sound, connecting eastward with 
stations in the lower part of Penob
scot hay. (See !tlso Section V.) 

Detailed survey of WiRCM11et, Me., and its 
environs, and topography of the oppo· 
site shore of WisCllJ'set bay, including 
part of the F.dgeoombe quarries. (See 
al8o Section IX ) 

Plane-table survey of Bath, Maine, and 
detailed topography continued on the 
shores of Kennebec river and Merry
meeting bay. 

Details of the shores of Casco bay, from 
and including the Presumpscot river, 
northward to Princ<J's Point, and ~ur
vey of the interior on Cousin's, Long, 
Great Jebeig, Hope, Crotch, and Jew
ell's islands, east of Portland harbor. 
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APPENDIX No. 1-Continued. 

Limits of •ections. Parties. Operations. Persons conducting opera
tions. Localities of operations. 

SECTION!
(Continued.) 

RECTION II. 

From Point Judith 
to Ca.pe Henlo· 
pen,includingthe 
coast of Connecti
cut, New York, 
and New Jeraey, 
and th<> shores of 
Pennsylvania and 
Delaware. 

No. 8 

9 

10 

11 

I Topography ....... 

1 

! 
C. Fendall, sub-assistant •••. i 

I 

Topogra.phy ·-----' A.M.Hanison, assistant; P. 

Hydrogrnphy _ 

Hydrography •••••. 

1 
I 

C. F West. sub·atisi>tant; 
A. 1rV. lhompson, aid. 

Lieut .. Comg. John Wilkin
son, U. S. F., ru;sistant. 

Lieut. Comg. Alexander 
Mmray, l'.. S. N ., assistant; 
C. Feudal!, sub-a88istant. 

Plane-tal•lc surv~v of the coast of Maine, 
from Prout's ·N('<:k, southward and 
wei;tward, to K.,nne\.unk frver, inclu
ding the shores of Saco bay, and de
tailed survey of the isles of Sboals. 

Topography of Barnstable harbor com
pleted, and the s11rvcy of Cape Cod 
peninsula in that vicinity extended 
from West Barnstable ea"tward to 
North Denni•, including Yarmouth, 
Barnstable, and Pond Village. 

Jn·shore hydrogmpby extended from 
Cape Newogccn and Dami"cove island, 
so11thwa1d and westward, to Cape 
Small, out,ide of Kennebec entrance, 
and soundings corn pleted abreafit of 
and between Portland Light and Green 
island, Ca•co hav. Rucks deterrn ined 
in position, and off-Rhore. soundings 
carried from Cape Elizab.,th south
ward to N aueett Centre Light, Cape Cod. 

Sonnding-s completed in-shore from Cape 
Eiizab.·th. southward and w~stw1nd, 
to Cape Porpuise, Me. Deep sea line 
carried from Cape Ann, acros,.; Ca.she' R 

!P-dge, to i:ieal island, and ther>c€ by 
traverseR, west.ward 1 a.crO'is the coast of 
Maine to Cape E:lizabetb. Re examina
tion made ill Salem and Boston harbors, 
MassacbUS€tts. (~ee al.w Section IV.) 

12 Tidal obsenations-1 

I
I 

T. E. Ready ••••••.•••••••. Record kept with self-registering tide
gauge at U. S. navy yard, Charlestown, 
Massachusetts. 

Magnetic observa-

'i~• I 
Charles A. Schott, assistant; 

J. L. Tilghman, aid. 

No. l 1 Tria.ngulation. ---- Edmund Blnnt, 1W<istant; 
Lieut. W.R. Terrill, U.S. 
A., assistant; G. H, Bag
well, sub-a&istant; Rufus 
King, jr., aid. 

i 

2 Topography •• ----1 H. L. Whiting, assistant; 
John Mtcha.n, sub-l!.86ist-

[ ant; N. S. Finney, sub-as
sistant. 

3 Topography---- •• F. W. Dorr, sub-assistant; 
C. Rockwell, aid; Mclane 
Tilton, aid. 

Determination of the magnetic fleclina.
tiou, dip, and intensity at Portland, 
Me., 1md Portsmouth, N. H ; at New
buryport and I]>8wich, Miu;,; ; at Glou
cest('r, Thompson (primary triangula
tion station,) Rock port, and Annis 
Squam, on Cape A.nu. (See also Sec
tion II.) 

Triangulation of Hudson river, from a. 
station near Hu<lson northward to New 
Ba.ltimore, and detf'rmination of nume
rous points in the vicinity of Yonkers, 
for plane-table purposes. 

Detailed topography completed on both 
&ide11 of Hudson river, between Spuyten 
Duyvd creek and Hastings ; and also 
north and sonth of Tarrytown, N. Y. 
including Yonken:, Upper and Lower 
Nyack, tbe Palisades, and Piermont. 

Supplementary details of top?graphy in 
the vicinity of South Jamn1ca, L. I., 
Morrisanifl, Brooldyn, Williamsbnrg, 
High Bridge, and Budson City, for the 
plane-ta.ble survey of New York har
bor. (See alllO Section VI.) 
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APPENDIX No. 1-Continued. 

Limit• of sections. Parties Operations. Pen:ons con<incting opera~ 

ti on•. 
Localities of operations. 

SF.cTION U
(Continued ) 

SECTION III. 

No. 

From Cape Henlopen No. 
to Cape Henry. in
cludingthe coast of 
part of Delaware, 
and the collSt of 
Maryland and part. 
of Virginia.. 

5 

6 

7 

2 

' Hydrogra.phy_ ----' Lieut. Comg. T. A. Craven, I u.s.N,'"'"""' 

Tides and currents.; H. Mitchell, as•istant; W. . . I T. Bright, aid. 

Tidal observations •1 R. T. Bassett ••••• -- •• _ ----

1 

tions. J. L. Tilghman, aid. 
Magnetic obseHa- .II Charles A. Schott, assistant; 

Triangulation _____ I John Farley, assistant __ 
I 

Triangulation and 
topography. 

I 

Cho.rles Ferguson, su b-a.ssist
ant. 

1 Re-examination and development of 
cLanges in the vicinity of the Battery 
8ho11i, New York harbor. (See also 
Section VI.) 

De•'eloprnent of the sub-currents tra
versingthe waters of New York harbor. 

Series kept with self-1egist<ering tide-~auge 
at Governor's island, (New York har
bor,) and with the box-gauge at Ilrook
lyu, L. I. 

Determimition of the magnetic declina
tion, dip, and intensity, at Hartford, 
Conn.; 8pringficld, Uheeterfield, and 
Deerfidd, Mass.; and Rutland, Vt. 
(See al•o Section I.) 

Reconnaia•ance made and signals erected 
for extending work on the Potomac 
river from Piney P"int npwards, to in
clude B1itton• s bay; triangulation of 
H&mpt .. n Roads completed and con
nected with the main series on Ch• sa
peake bay, and base measured uear 
Claremont, Va., for verifying the trian
gulation of James river. 

Survey of the main shore and islands in 
Chfocoteague bay, Md. and Va., com
plet<0d, and points determined for ex
tending the topography northward into 
Sinepuxent bay. (See also &ction VI.) 

3 Topography .•••••• I. Hull A.dams,aBl!istant ••• Shore-line of the Patuxent river, Md, 
traced from Holland's Point upwards 
to Hall's creek, nearly completing the 
preliminary survey. Shores of the St. 
Mary's river, Md., traced from its en
trance northward to Warehowie Point, 
including the adjacent parts of St. 
Inigo's and Carthagena creeks. 

4 Topography ••••••• John Seib, assistant-------- Topography of Milford Haven, and Hom 
and Winter harbors, on the western 
shore of Cbesa.peake bay, completed. 
(See a1so Section V .) 

5 Topography ••••••• 

I i 

6 Hydrography ••••• I 

I 

I. Hull Adams,aSEist&nt •••• Shore-line traced between Westover and 
Little Brandon, completing tbe prelimi
nary survey of James river, Va. 

Comma.nder W. T. Muse, 
U. S. N., assistant, 

Hydrograpby or the Patuxent river, Md., 
extended from Holland's Point upwards 
to Hall's creek, and that of the St. 
Mary's river, Md., from its entrance 
to Comb' a wharf; soundings ma.de be
tween Coggin.'s Point and Little Bra.n
don, C<>mplt:ting the hydrogra.phy of 
James river, Va., and supplementru-y 
work done in Big and Little Annemes
sex rivers to complete the bydrography 
of Ta.ngier sound. 

7 Tldal ob!lervat.io!la .j M. (.J, King.--·--- _______ • Self-registering gauge :kept in operation 
at Old Point Comfort, Va. Series con
tinued with the aeH·regilltering tide
ga.uge a.t the U 8. navy yard, Wash
ington, D. C. 
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APPENDIX No. 1-Continued. 

Limits of sections. Partiei;. Localities of operations. Operations. 
i 
I. Persons concJucting opera· 

1 
ti on ts. 

--------- -------------·-----··--·---

SECTION IV. I, 

From Cape Henry to/ 
C11pe Fear, inclnd·i 
ing partoftbecoastj 
of Virginia and N.i 
Carolina. I 

SECTION V. 

I 
l 
I 
! 

I 
I 
I 

No. 1 

2 

3 

Primary hiangula
tion. 

Captain T. J. Cram. U. 8. 
Topographkal Engineers, 
aesistant. 

Tiiangulation ----· A.S. Wadswortb,assistallt 

Topogmphy ••••••. John Meehan, sub-assistant; 
F. R. Hwssler, aid 

Hydrography Lieut. Corng. Alexander 
Murray, U. S. N., assist
ant. 

From Cape Fear to St. No. 1 
.Mary'15 river, in• 

Astronomical and 
nui.unetic ob~er
va.tions. 

A. D. Bache, Superintend
ent ; G. \\'". J1c.an, ai;:sist~ 
ant; Edwnrd Goorifdlow, 
snb·as•i•tnnt; McLane Til· 
ton, e.id; W. H. Oden
heimer, aid. 

eluding the coast 
of Houtb Carolina 
and Georgia.. 

2 Triangulat.ion and 
topography. 

3 Astronomical and 
magnetic oh•er
vations, a.nd sec
ondary triangu
lation. 

Secondary and ter
tiary triangula.
tion. 

I 

C. P. Bolle•. a.si;istant ; 0. 
Hinrichs, &id. 

C. 0. Boutelle, MSi.•tant; 
Lieutenat Thomas Wilson, 
U. S A., assistant ; W S. 
Edw••rds, su b-a'Jl!iste.n t; 0. 
H. Boyd, aid. 

F. P Webber. sub-assistant; 
J. Kincheloe, aid. 

5 Topography •••• ···i John Seib, Bl!Sista.nt ; C. 
I Rockwcll, a.id. 

Reconnai•sance and erection of signe.ls at 
primary 8tations for th.- trian~nlation 
of Primplico sound, N. C , and its con
nection with the base on Bodies island. 

Renlea..;:,urcmP-nt of triangulation in the 
vicit1ity of Federal Point, (Cape Fear 
entrance.) and connection with a haee 
of Yerification on !-mith's island, with 
a stati<m at Smithville, and with Fort 
Caswell, N. C. (l:\ee also bection I.) 

Topographical survey completed from 
Lynn Haven bay a.11d Cape Henry 
southward into Currituel< sound, N. C., 
iucludin!{ Broad bay, North bay, Back. 
bav, Knott's island. and intermediate 
details. (::lee also &ction II ) 

In-shore hydrograp11y <'Xtended from 
r ... gue inlet soutb.w;i.rd and westwa.rd 
to New River inlet. coast of North 
CuruJ ina ; and lir;es of soundinizs run 
between Cape Henry and t ape Hatte
ras. (&e 11.lso Section I and Gulf 
Stream.) 

Determioation of latitude anct azimuth 
at Smitbville, N, C .• with obsen·a
tion• for local time, and the magnetic 
elements. (See also &ction I.) 

Triangulation extended from Shallotte 
inlet westward to Little river, N. C, 
and •hore line surv ... y con tined from 
Tubb's iolet westward to the southern 
boundary of NorLh Carolina. 

0 servations for latitude. azimuth, and 
local time at Port Royal station, S. C ; 
magnetic elements determined at the 
same station. Tripods erected, and 
lines traced for prim:try triangl"" south 
1rnd w~~t of tbe Edisto """"· Bec-Ond
ary triangulation of Beanfort, Che
chet"aee, a.nd Colleton rivers, S. C. 
(8ee a loo Section I.) 

Secondacy triangulation from tbe 8&.pelo 
preliminary base southward, a'"r068 
Doboy and Altamaha sounds, Georgia. 
Tertiary tri1mgulation of Sapelo island, 
:i.nd of thu "Inland P""8age" ootween 
Alt.am.aha and St Simon's entra.nce. 
(Hee also Section I ) 

Shore-line sm·vey from St. Helena. sound 
to ~ava.nn11.h river. Ga, iucluding the 
Hunting U.lands, Eciing's !>Land. the 
shores of Port Royal sound, with the 
entrances of Beaufort, Broad, Che
cheAAee. and Colleton rivers, Foot 
Point. Hiltoo Head island, M.ay river, 
and tbe shores <>f Calibogue sound. 
(&le also Section Ill.) 
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APPENDIX No. 1-0ontinued. 

Limits of sections. Parties. 
·- ~-~----- -f~~~o= conducting opera-

Upcrations. tions Localities of operativns. 

8Et.'TJON V
(l:ontiu ued ) 

No Topography. ______ 
1 

H S. Du Val, ~uh-a.1<sistant; 
J. D. Bradford, aid. 

6 

7 Hydrography _____ ! Lie<1t. Comg. J.P. Bank-
head, U. S. N., assis
ta.n t. 

8 Hi drography • ---- Lieut. Comg-. C. M. Faunt· 
leroy, U.S. N., assistant. 

,i Topot!"raphy of St Catharine' Fi snunrl, Ga., 
aud of Ue H river, councctirnr it with 
Oesahaw, and incl nding tbe entr.1nces 
of the Medway a .. d No1th Newp»rt 
rivers. and the outer shores of Ossa
baw and St Cathari11e'e i8lands, adja
cent to the entrance of the sound. 

In-shore soundings complcteil from Cape 
t'ear entrance southward and weotward 
to Tubb's inlet, N. C ; and off ~hore 
hydrography exten<led between C"pe 
!<'ear and Charleston harbor, with 
obs.PTVatioos on the ocean current 
southward of Cape Fear. Ilydrogra.
phy nf Bull's bHy, S. U , completed, 
and the inland pas-age from it soun·led 
soutbward to Caper's island. 

Resurvey of the cliannels leading into 
Port Royal Round, 8 C., iucluding 
Joiner'• bank, off Hilton Bead isJJ>nd, 
and the hydrogr ... phy of the Chechessee 
an1 Colleton rivers, abreast of Foot 
Point. s .. unding• completed in the 
approa<"hes and on the bar of Sapelo 
sound, Ga. (See also Section ll.) 

TiJt!l observations.· W.R. Herron ••••••••••••• : Se1ics continued at the custom-house 
wbarf, Char eston, S. C., wnh the 
self-registering tide-gauge. 

10 Inspection 

GULF STREAM.---·-·-------· Hydrograpby. ·---! 
A. D Ilache, superintendent. I 

Lieut. Comg. T. A. Craven. 
U.S. N., assistant; Lieut. 
Comg. Alexander Mur- i 

ray, U. 8. N., assistant; 
Lien!. Comg. T. B. 
Huger, U. 8. N.,assistant. 

Soundings made for dept.h and tempera
tiire acrnss the str~am from Oarysfort 
light-house and !Sombrero key, and 
the line verified between T .. rtugas 
and Havana Deep-sea soundinire 
made in the a.xis of the stream be
tween Cape Lookout and Cape Hat
tems (See also bections I. V, Vil, 
and VIII) 

SEUI'IOY v I. 

From Kt. Mary's river 
to Ht. JOReph's b.Ly. 
indmiing the east
ern arnl pa.rt of the 
western cuw-:t of 
Florida. peninsula, 
with the Florida 
reefs and ke.vs. 

Tritmgulation •• _.. Capt:-.in !If. T,. Amith, U.S. 
Topographic"! Engineers, 
assi-tant ; J. S. J3r,idford, 
aid; W. H G•udner, aid; 
J. C. Young, aid, (part 
of sea.8'.)u,) 

2 Triangulation .•• _. Benjamin Huger, jr., sub
as•istant; Rufu.s King, jr., 
aid. 

S Triangulation ••••• ~ J. A. 8ullivan,sub-a!lSist.mt; 
R. M. Stile.;, aid. 

Air-line trianii;u"ation between Fernan
dina and Cedar Keys extewl"d from 
.Padgett's Station southward and west
ward to Waldo, and pla.ne-tabie ~urvey 
of the tract ()f country incluclud. 

Preliminary hase measured near St. 
Au~u•tine, Flo:,rida, and td .. ngulation 
extended twenty miles north ward 
along the coast, embracing alao 
No1·tb river; signals erecte I for oon· 
tinuing the work southward. 

Measurement of a pr.,Jimioary base at 
lndia.n River inl~t. Fl,1ridn., and erec· 
tion of signa.l• for tri»ngul..tiun ni.rth 
and south of Fort Capron. (See also 
Se<:tion 1.) 
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S•CT!ON VI
(Continued.) 

6 

6 
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APPENDIX No. I-Continued. 

Operations. 

Triangulation .•••. i 

i 
Triangulation ••••• i 

I 
I Topography • _ ••• " i 

Persons conducting opera
tions. 

Lieut. A. H. Seward, U.S. 
A., assistant ; Lieut. W. 
Myers, U. S. A. , !l8sis· 
tant. 

Lieut. W. R. Terrill, U. 8. 
A., assi•tant; C. Fend,.11, 
sub-assistant; C. B .. Baker 
aid. 

C. T. Iardella, sub-al5Sistant; 
F. F. Ncs, aid. 

Localities of operations. 

Triangulation extended eastward along 
the inner line of the Florida keys, 
from Lignum Vitre to Pigeon key. 

Extension of work in Charlotte harbor, 
l<'lorida, from Captiva Pa&J northward 
to Punta Gorda.(See also Section II.) 

Western shores of Key Bi•cayne bay 
and Card's round, Florida, traced from 
Shoal point southward to Clay point. 
Topography completed on the western 
side of Key Largo. and numerous 
pakhes on the Florida reef surveyed, 
b.etween Lignum Vitae and Oyster key. 

'i Topography .. ____ / F. W. Dorr, sub-assistant; Plane"tablc survey of Charlotte harbor, 
Florida, continued, embracing the 
western side of Pine island, th<> upper 
part of Sanibel island, and Captiva 
and La Costa islands, extending the 
work northward to Boca Grande. (See 
also Sections II and IIL) 

0 

SwrroN VII. 

From St. Joseph's 
hay to Mobile 
bay, including 
the coast of west
ern Florida and 
the coast of A la
bama. 

15 

8 

9 

10 

l 

2 

8 

· Charles Ferguson, sub
assistant. 

Hydrography •••••• Lieut. Comg-. T. A. Craven, 
U. S. N., Bl5Sistant. 

Tidal observations. 

I 
Inspection. ------1 

Triangulation ••• .I 

G. Wiirdemann ••••••••••• 

A. D. Ba.che, superintendent 

G. H. Bagwell. sub-assistant; 
11!. 0. Hering, aid. 

Triangulation----- Spencer C. McOorkle, sub
e.esistant ; A. W. Thomp
son, aid. 

Triangulation.---- ~·. H. Ge1·des, assistant; G. 
U. Mayo, aid. 

Topography .•••••• N. S. Finney, sub-assistant; 
J. L. Tilghman, aid. 

Topography ••••••• G.D. Wise, MSistant; C. W. 
Duval, aid. 

Reconnaissance line from Cape Caifa.-eral 
to St" Lucie inlet -Soundings on the 
out.kle of Floiida reef continued from 
Eagfo cove eastward toOoffin'sPatcbes. 
(l'ee also Section II 1md Gulf Str~am.) 

Series continued with self-registering 
gueges at Fort Clincll, Tortuga.a, Char
lotte harbor, and Egmont key, 
(Tampa.) 

Triangulation on the western side of the 
Florida peninsula continued from Crys
tal reef ~uuthward, to include tbe 
entrance of Ch""8ahowitzka river. 
(See also Section IL) 

Connection made by triangulation be
tween St. George's sound and St. 
Mark's ha.rbor, Fla., a.nd reconna.ls-
88.nce for extending work eastward to 
include Ocilla river. 

Triangulation carried ea.stward into Santa 
Rosa. sound, beyond Little Sabine 
bayou, from finished limits in Pensa
cola bay, Fla. (See also Sootion VIII.) 

Plane-table survey of the keys and shore
line abreast of Crystal reef, Fla.., ex
tended southward to Homosassa river, 
and from Chassahowitzka river south
w1nd to Raccoon Point. (See also Sec
tion II.) 

Topography of St. James's island, Fla., 
nearly completed, with the opposite 
shore of Ocklokonee bay, and part of 
the shores of Dickerson's bay in the 
direction of St. Mark'&. 
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APPENDIX No. 1-Continued. 

Limits of sections. Parties. Operations. Persons conducting opera
tions. Localities of opera.tions. 

--------i----:·--------!-------------1-----------------
SECTION VII
(Con tinued.) 

8BU1'ION VIII. 

From Mobile bay to No. 
Vermilion bay, in- ' 
eluding the coast 
of Alabama and 
Mississippi, and ! 

part of the coast 
of Louisiana. 

Topography.------1 F. H. Gerdes, assistant; G. 
! U. Mayo, aid. 

6 Plane-ta.ble survey within the season's 
triangulation, including Santa Rom 
island east and west of Little Sabine 
bayou, and part of the Live Oak plan
tation on the opposite shore of Santa 
Rosa sound. (See also Section VIII.) 

7 

8 

Hydrograpby. -···J 
! 
I 

Hydrography 

9 Tidal observations 

Trlangul11.t.ion and 
topography. 

2 r Triangulation and 
topography. 

3 Topography _. 

Triangulation and 
topography. 

Lieut. Comg. T. B. Huger, 
U. S. N., assistant. 

Lieut. Comg. J. K. Duer, U. 
S. N., assistant. 

Re-examination of the channels leading 
into the harbor at Cedar Keys, Fla. 
(See also Section VIII.) 

Hydrography of the eastern en trance to 
St. George's sound, J:<'la., including the 
new channel passing Dog island. Ad
ditional sonndin~s made inside and 
abreast of the West Pass. (See al1'0 
Section IX.) 

.. __ .. ·- -· ____ . ___ --1 Series continued with self-reg1•teTing tide-
gauge a.t Cedar Keys, and observations 
recorded by a self-registering gauge at I the U. 8. navy yard, Warrington, Fla. 

Stephen Harris, sub-llBSist
ant; R. E. Halter, aid; 
H. W. Bache, aid, 

I Triangulation from Sand Fly station 
southward and westward along the 

i shores of Isle au Breton sound to .Point 

traced within the same limits. 

I 

Fortuna, La. , and shore-line of keys 

F. H. Gerdes, aBSistant; G. Tertiary triangulation of Pass a Loutre 
U. Ma.yo, aid. and Southeast Pass of the Mississippi 

river, and of the shores of Bay Rondo. 
Plane-table survey of the north side of 
the Mi~issippi delta, from the hea.d of 
the passes to the Belize. (See also 
Section VII ) 

W. 8. Gilbert, snb-a.asistant; 
R. E. Evans, a.id, (pa.rt of 
season.) 

F. H. Gerdes, assist.ant; J. G. 
Oltmanns, suh-&1<Sista.nt. 

Detailed survey between Lake Borgne and 
Lake Pontchartrain continued south
ward and westward from Chef Menteur 
to Little river, and extended on the 
north side of Lake Pontchartrain to 
Bayon Bonfouca. Shore-line survey 
carried on the same side to Ragged 
Point, and on the southern side to the 
Jefferson railroad. 

Triangula.tion and topography of the 
shores of Cilt.e Blanche bay, La., ex
tended westward from Malony's Point 
to Cote Blanche island, and including 
the northeastern part of Marsh island. 
(See a.111<> Section VII.) 

6 Hydrography -· --- Lieut. Comg. T. B. Huger, 
U.S. N.,BllSistant. 

lleconna.issance of Paae a Loutre, Missis· 
sippi delta, from the bar upwards, with 
tidal observations. Hydrography com· 
pleted in Atchafala.ya bay, and sound· 
ings extended westward to East Point 
(Marsh island) and Point Me.lone, in· 
eluding Cote Blanche bay east. (See 
al&o Gulf Stream and Section VU.) 

6 Hydrography --·-·I W. 8. Gilbert, sub-uaiatant __ Sounding out the Rlgolet passage, from 
Lake Borgne to Lake Pontchartrain, La. 



 

THE UNITED STATES COAST SURVEY. 115 

APPENDIX No. I-Continued. 

Limits of sections. Parties. I 

Smno" IX 

l''rom Vermilion b"y No. 
to the southwest· 
ern boundary at 
the Rio Grande,in
cluding part of the 
coast of Louisiana 1 

and the caast of ' 
Texas. 

1 

Operations. 

Triangulation __ • - - ' 

I 
! 

I 
2 Topogrnphy. --- ---1 

8 Uydrography _ 

SECl'ION x. 
Western coast of No. 1 Triangulation. __ • 

the United States, 
from San Diego to 
the 42d parallel, 
including the coast 
of California. 

SECTION XI. 

2 Triang-ulation and 
topography. 

3 Triangulation and 
astronomical ob
servations. 

4 Triangulation and 
torography. 

5 Hydrography •••• 

6 Tidal o bserva.tions 

Western coast of No. I 
the United States, 
froru the 42d p!lr-

Triangulation and 
topography. 

allcl t<> the north-
ern. bounda1y, in-
cludiug the coallt 
of Oregvn and 
Washingtoa Terri· 
tories. 

Persons conducting oper"
tions. 

S. A. Gilbert, a.<•istant ; 
Charles Hosmer, aid. 

W. H. Dennis, sub-assistant ; 
T. C. Bowie, aid. 

Lieut. f'omg. J. K. Duer, 
U.S. N., assistant. 

Localities of operntions. 

Exteneion of triangulaHon from Mata
gorda eutra.;:;ce southward and west
ward over Bspiritu Santo, San Antonio 
am! Aransas, and Copauo bays, with 
their dependencies. 

Plane-table survey completed, including 
the ~bores of Espiritu Hauto and San 
Antonio bays, with tbe middle part of 
llfa.tagorda island, Texas. (See also 
Section I.) 

Soundings in l\Iatagorda. bay completed 
hetween the peninsula and thP. main, 
and extending from }latagorda City 
sonthward and westward to Pa.lacios 
Point (See also Section YH ) 

W. E. Greenwell, a&1istaut -- Revision of primary work connecting 
with the Sau Pedro base, Cal ; and 
triangulation of the northern part of 
Santa Rosa. island, Santa. Barbara 
channel. 

W. M. Johnson, sub-assist
ant ; C. M. Bache, sub
assista.nt. 

George Davidson, assist.mt ; 
E. H. Fauntleroy, aid ; A. 
'I. Mosman, aid, {part of 
8P.a801l ) 

James S. Lawson, sub-assist
ant ; Alexander .Agassiz, 
aid. 

Commander James Alden, 
U. S. N., assistant. 

Lieut. G. H. Elliot, U. S. 
Engineers------ ------

James S Lawson, snb·nssist· 
ant ; Alexander Agassiz, 
aid. 

Triangulation and topography of San 
Pedro harbor, Cal.; and plane-table 
survey continued on Santa Cruz island, 
Santa. Ba.rba.m channel. 

Primary trianµ-ulation from Sau Francisco 
entrnuce extended northward to Sul
pb1u Peak. with latitude and azimuth 
determinations. Secondary and ter
tiary work executed over Drake's hay 
and Point Reyes, and connected with 
primary stations. Pooitions of the Far
allones determined by the triangula-
tion. -

Triangulation and topography of Crescent 
City harbor, Cal. (See also Section XI.) 

Hydrography completed vf the anchor
age and vicinity of San Pedro, Cal. 
Soundir,gs made in the approaches to 
the Golden Gate Besmvey of Hum· 
boldt harbor, and hydrography of Cres
cent City harbor, Cal., completed. 
(Sec also 8ection XI.) 

Series continued with self-regidtering tide 
gauges at San Dieg-o and San Francisco. 
(See also Section XI.) 

Stations occupied on Point Uoherts, and 
triangulation extended westward to 
indud~ the forty-ninth p:uallel, and 
the lower p~rt of Galiano i•la.nd. (See 
also &!ction X.} 
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Limit• of sections. 

HEPORT OF THE SUPERINTENDENT OF 

.APPENDIX No. I-Continued. 

Persone conducting opera
tions. Localities of operations. I Parties. ) Operations. 

--------1---1--------------------1----------------
SIWI'TON XI
(Continued.) 

i No. 2 I Hydrography ____ -I Commander James Alden, 
U. S. N., assistant. 

3 , Tidal observations. I Lieut. G. H. Elliot, U. S. 
I j EngineeIB. 

I 

APPENDIX No. 2. 

Hydrographic reconnaissance of the en
trance to Coquille river, Oregon, and 
of Gray's ha.rbor, W. T. (See also Sec
tion XI.) 

Observations con tinned with self-regis
tering gauge at Astoria., Oregon. (See 
also Section X ) 

List ef Army qfficers on Coast Survey duty March 1, 1859. 

Officers. Rank. Dare of attachment. 

Thomas J. Cram___________________ Captain topographical engineers _______ ----- ________ -------- March 26, 1858 

W. R. Palmer ••.•••••••• ····------ Captain topographicalengineers •••• - •••• -----···-·····--·-- November 17, 1857 

Martin L. Smith ____ -------------- Captain topographical cngineel'l! •••••• -------------·······- December 9, 1856 
Augustus H. Seward .•• _. __________ Captain 5th infantry-----------·--------·--·------------- December 11, 1851 

.Ambrose P. Hill .•• -----··--------- First lieutenant lstartillery •••••••••••• -----··---··--·--·- November 23, 1855 

J.C. Tidba.IL.--.-····-··········· First lieutenant lid artillery ••••••••••••••••••• ·---·-······ September 6, 1854 

Edward B. Hunt .••••• ··-···------ First lieutenantengineenL--------------·---··------------ May 5, 1851 

Rufus Saxton _________ ----···----- First lieutenant 4th artillery----·----------------------··- December 25, 1855 

James P. RoY--·--·---······--··-· First lieutenant 2d infa.ntry .•••• ·-··················-····· October 7, 1853 
William R. Terrill_._ •••• _. __ •• _.__ First lieutenant 4th artillery......................... . • • •• March 19, 1858 

Thomas Wilson •. ·-···---- ________ : First lieutenant 5th infantrY-----------·--·-·--·-----··-·- May 26, 1857 

William Myeni. -· -- --·- -- •• _ -- • _ -1 First lieutenant 9th infantry •••••••• ---- __ ••• _._ •••.•• ··-· September 10, 1857 

APPENDIX No. 3. 
Li.st of Army officers on Coast Survey duty September 1, 1859. 

Officers. Rank. Date of attachment. 

Thomas J. Cram •••• --·····-·····-- Captain topographical engineers •••• ···-----··--··---··---- March 26, 1858 

W.R. Palmer .•••••••••••••.••••.. Captain topographical engineers •••••••••• ------··---·-···· November 17, 1857 

Martin L. Smith._. ________________ Captain topographical enginee111 •••••••••• ···-···· ··-··-··· December 9, 1856 

Edward B. Hunt ______ --------··-· Captain engineers ••• ·-········-·····-------------------·· May 6, 1851 
Ambrose P. Hill __ - - --- • - - -·..... •• First lieuteoa.nl 1st artillery. ___ •• -·_ ••••••• ·- _. ___ •••••• _ November 23, 1855 

R. G.Cole ••••••••••••••••••••••• First lieutenant 8th infantry •••••••••••••••••••••••••••••• June 11, l81J9 
W.R. Terrill. _____________________ Fhst lieutenant 4th artillery •••••••••••••••••••••••••••••• March 19, 1858 

J. R.8mead.-----··----··-·····-··1 First lieutenant Zd artillery •• -----·----·-····-------·----· Hay ZI, 1859 

Thomas Wilson ••••••••••••••••••• First lieutenant 5th infantry·-·-·····-··--···········--··· May 26, 1867 
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APPENDIX NO. 4. 

Li.st qf Navy officers on Coast Survey duty March I, 1859. 

Vessel. Locality of service. Officers. 1 Rank. ! Date of attachment. 

~~~~~~~~~~f--~~~~~~~~~:~~~~~~~~~,,~~~~~~~~~~--~~~~~~~-

W. '1'. Muse _________ Commander. ____ ·--····-! February 27, 1857 Office-work ___ .. _____ _ 

D<>--------··--·· 
Do •••••• --------

J. N. Maffitt_ _______ Lieutenant------------ I November 1, 1858 

Steamer Bibb----······ Section IV .•••••••••. 

W. G. Temple ______ ··-· ----d0--------------1 June 5, 181i5 

Alexander Murray ___ Lieutenant commanding __ \ April 23, 1858 

J.P. Bankhead ______ -···-·--dO.-------------· October 16, 1858 
C. M. Fauntleroy ____________ ,]o ______________ I November 13, 1858 

Schooner Crawford ______ &ction V ____________ _ 

Scbt•onerVarinaand ten- Section Y-------------
der Fire l<'ly. 

Steamer Corwin_----·--- Section VL----------- T. A. Craven. _______ ------ .• d<>-------------·! October 25, 1858 

Steamer Vixen_ •••••••. SectionsV1Iand IX ____ John K. Duer_ ______ ------- d<>--------------
1 

August 

Steamer Walker ••• ·---- Section VIII ••• ---···- Thomas B. Huger----1--------do .. _. __________ October 

Steamer Active.---· • __ _' Sectiollll X and XL.·-. James Alden ••• _. __ .~ Commander._ •• ____ -- -- . May 

Wash'ton Gwathmey-1 LieutenanL-------------1 May 

P. C. Jobnson ••••••. 1.- ...... dO--------------; July 

1, 1855 

12, 1857 

18, 1849 

20, 1858 

20, 1854 

J. G. MitchelL-----1--------dO--------------: June U, 1858 

James Suddards _____ I Passed a8sistant surgeon __ ! July l, 1857 

N. C. Davis---------1 Firstasoistant engineer ... : Febrnary 22, 1853 
I 

APPENDIX No. 5. 
LUt qf Navy officers on Coast Survey duty September I, 1859. 

Vessel. Locality of service. Officers. Rank. 

Office-work ___________ S.S. Lee---- ------ Commander------------

Steamer Bibb------ •• _. Section I ••••• ----·.__ .Alexander Murray_.. Lieutenant commanding •. 

Steamer Corwin-------- Section L----------·- John Wilkinson. ____ --------dO--------------

Steamer Walker •••••• __ Se<:tion II •••••• -----. Thomas B. Roger __ ·- ____ ----do- -- --- ---- •••. 

Stea.mer Vixen.---··--- Section II··-·-------· ThomasS. l'helpB---- --------do--------------
SchoonerVarina ••••• ___ Section II----·······- C. M. Fauntleroy--·- -------.do ••••• ________ _ 

F. B. Blake-----···- Midshipman •••••• -----

Steamer Hetzel.. --- •• -- Section IlI ••••• -- -- _. W. T. Muse._----_ -- Commander -- • -- - -- ••.. 

SchoonerCrawford •••••• Section V --------·-·· J.P. Bankhead- •• -- Lieutenant commanding •• 
St.ea.mer Active _________ Sections X &nd XL. ___ James Alden ________ CommandeT •• - ••• ------

Wash'n Gw .. thmey -- Lieutenant.------------

J, G. Mitchell _______ --------do •. ·----------· 

James Suddards ••••• Passed assistant surgeon •• 

I Date of attachment. 

August 8,1859 

April 23,1858 

June 25, 1858 

Oc+ober 12,1857 
August 23, 185\l 

November 13,1858 

August 16, 1859 
February 27' 1857 
October 16,1858 

May 18,1849 

M .. y 20,1858 

June 14, 1858 

July 1.1857 
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AJ>PENDIX No. 6. 

List of in/ormationfurnislwd by the Coast Survey duriny the yew· 1858-' 59, under authority ef the 
Treasury Department. 

Date. 

1858. 
Nov. 13 

13 

24 

29 

Dec. 4 
-4. 
7 
8 

13 
14 

14 
H 

17 

20 
20 
20 
27 
29 

1859. 
Jan. 5 

21 

21 

21 

29 
Feb. 18 

March 12 

14 

15 

15 
.April 4 

4 
6 

1 
7 

7 

25 
May 20 

28 

31 
June 10 

so 

To whom communicated. Information communicated. 

I i 

i Capt. H. W. Benham, Corps of Engineers ••••• .! Tracing of Old Orchard shoal, Sandy Hook, and northern pa.rt 
I \ , of.New York bay .. 

1

---··-··do .••••••••••••••••••••••••••••••• ' 'Iracmg from reductwn, scale ~int• north and east of Sandy 
J Hook, New York bay. . 

Hon. A. G. Brown .................... -----i Tracing of hydrography of Mississippi sound, north of Cat and 
l Ship islands. 

Major H. C. Wayne •••••• ----. __ ••••••• --- ·I Tmcin~ of topography of Long Island, from Islip to Babylon, 

I
' N .J'. 

E. S. Sewall, esq .• _ _. __ •••••••• _ •• __ ••• __ • Trac!ng of topography of Poc01.noke sound, Md. 
•••• ___ .do ••• __ •••••••••.••••••• --·-- •••• , Tmcmg of topography of Tangier sound, Md. 
Dr. J.M. Cuyler, U.S. A .. _ ••••.•••.. _ •.. --·. I Tracing of Hampton roads, Va. 
Hon.G.S.Hawkins -------------------·----1 Trncingof Ea•tand West passes, St. George's sound, Fla. 
Hon. W. F. Russell ••.••••••••• _____________ 

1

. Tracing of topography of Esopus creek, N. Y. 
G. W. Blunt, e•q·-····-·-···········-···--- Tracing of coast of Mas8achusetts, from Nahant head to Ram 

I i8land. 
J. R. Butte, esq. _. _____ •••• ____ --· --- ••••• ·1 Tracing of East and West passes, St George's sound, Fla. 
G. W. Blunt, esq. ·---- ••• ----· ---- ••••• •• • . Tracin,r of the "Triangles" and Boon island ledge, Salem har-

1 

bor, Mass. 
E.T. Gray, esq .•••• _ •••••••••••••••••• ---- '!'racing of reconnaissance of coast of Texas, from Matagorda 

. bay to AranRa.S pass. 
Hon. W. F. Russell --·-·-··-·-········-···-1 Tracing ofhydrography ofRondout creek, N. Y. 
Capt. J. D. Kurtz, Corps of Engineers •••••••• ·i Shore-l~ne of Kennebec r~ver, Me. 

••• _ .• _.do ••••••• ------- •.•••• ____ .•••••• ·I Shore-lrne of Sheepscot river, Me. 
Hon. Guy M. Bryan •• ---· •••••••••••••••••• 

1 
Tracing of Brazos river entrance, Texas. 

Alexander Brown, esq ••••••••• --- •••••••••• 

1 

Tracing showing wharves of Charleston city, S. C. 

Prof. L. Agassiz •.•.••.••. ----······---··--- Trac!ng showing Sombrero and Delta sh.oats, Florida reefa. 
G. W.Blunt, esq •••••••• -----··········--· Tracmg of hydrography of coast of Mame, from Kennebunk· 

E. L. Meyer, esq.......................... Description of Coast Survey stations used in the triangulation 
in vicinity of Newark bay, N. J. I 
port to L;Je of Shoals. 

G. W. Blunt, esq ••••••••••••••••••••••••••• Tracing of deep-sea soundings, Gulf of Mexico, from Delta of 

I 
the Mississippi to Havana. 

Moses Bates, esq .• ____ ••. ___ • _ •• ___ ••• _ •• __ Trac!ng of topography of Plyrn~mth harbor and vicinity, Mass. 
James H.North, esq ----------------······- Tracmg of topography of Curntnck sound, from Ilattlesnake 

I island to Currituck. Court-House, N. C. 
Mr. Winning •••••• __ ••••••••••••••••••• _.. Geographical positions of certain Coo.st Survey stations in New 

/ Ymk~~ • • 
J. C Brevoort, PBq ••• --- • ---- ----. --- •• __ •• Tracmg of topography of Long island, from Brooklyn toJe.mruca 

bay, N. Y. 
Light-house Board ••••••••••••••••••••••••• Tracing of entrance to Matagorda bay, showing changes at 

J. W. Adams, esq • ___________ • _____ ··- _ •.• _ 
Com. W. H. Hutchings, U.S. mail steamship 

Galveston. 
John Kendall, esq·-···-···--·------------· 
Prof. J. D. Dana.----- ••••••• _ •••••••••••••• 

Pass Cavallo, Texas 
Results of current observations taken in East. river, N. Y • 
Tracing of bydrogra.phic reconnaissance, from St. Mark's to St. 

Joseph's bay, }'la. 
Tracing showing soundings reoontly made at the Rigolet.e, La. 
Tracing of off.shore chart, from Point Judith, R. I., to Cape 

Henlopen, Del. 
Capt. H. W. Benham, corps of engineeni •••••• Result!! of tidal 0?1ervations at Sandy Hook, N. J., In 1868. 

•• do •••••••••••• ········---· ••••• _ Distances from Sandy Hook light-house to East and West bea
cons, New York bay. 

G. M. H<Jpkins, jr., esq •••••••••••••••••• ___ 'Tracings of topography of coast of New Jersey, sonth of Me.n-

Hon. W. H. Seward •••••••••••••••••••••••• 
Editor of Indianola Courier. .••• ---···------
0. K. Walker, esq.·--·-·-------------···--

asquam river. 
Chl\rt of Hudson river, between Troy and Haverstraw, N. Y. 
Distances between points in vicinity of Indianola, Texas. 
Information relative to terminal point for a railroad. on Apa-

lachicola bay, Fla. 
A. Lindenkohl, esq -·······----·····-·····- Tracing of topography of New York harbor. 
Messrs . .Allen & Co----··········-···-···-· T1·acing of l<'<.ot .Point, Daw island, and vidnity, ne.r Port 

lloyal sound, B. C. 
M. Parb, esq., Pr!'sident A. & C. Canal Co •••• Tracing of topography of Currituck sound, N. C 
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APPENDIX No. 6-Continued. 

~-D-a-te~·~-i-~~~~-T-o-w~h-o-m~c-o_m_m~u-n_i_ca_t_e_d_.~~~~-1~~~~~~~-I-nfo-o-r-m~a-ti-o-n-co~m~m-u-n-i-ca~te-d-.~~~~~~~ 
1859. 

July 18 
Z9 
80 

August Z 
11 

12 
18 

81 

i 

Washington Irving, esq ____________________ J Trn.cingof topographyof Hudson ri.-er, near Irving village, N.Y. 
Hon S. R. Mallory---·--------------------; Tra.cing of Pensacola city and vicinity, FL,.. 
Lient. Col. J. D. Graham, topographirul eng'rs. I Trac!ng of Pen8".'®!a city and vicinity, Fla. 
Messrs. Lowell & Sentcr ____________________ i Tracing of Ba.ng s IBiand, Portland harbor, Me. 
Alexander Major, esq. ____ •••• ______ --· - --- -I Tracing of hydrography of Boston harbor from Egg rock to 

' Grover's cliff, Mass. 
S. J. Martinet, esq •• ----- ---- ---- ----- ----. j Tracing of Chester river, Md. 
Simeon Stevens, esq ------------------ ____ 

1 

Tmcing of hydrography of Sheepscot river from Wiscasset to 
Hendrick llead light, Me. 

Lieut. Con. R. E. DeRwisey, corps of engineers.

1 

Tracing of coast of Rhode Island from Beaver Tail light to 
East rock. 
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APPENDIX No. 7. 
Statistics ef field and qffice-work qf the United Stales Coast Survey during the year8-

I Previou• 1944. 1845. 1846. 1847. 1848. ll!49. 1850. 
1ol8H. 

------ --- --- ---------
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2 .......... ......... , .......... 2 l 4 8 
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1846. 1847. 1848. 1849. 1850. 1851. 

------------ --- ---
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rreviou• I l&H. 
to 1844. 

18411. 18~. 1847. 1848. 184~. 1850. 1851. 1852. 1853. IBM. I 1855. I 1&16. I 1867. I 1858. Total. 

---·---·---·---·---·---·---·---·---·---
Engravlar aod printin«-

En1raved pla1e1 of preliminary cbarto, 

d:etcbe11, and diagrams for Cout Sur-
4 5 7 6 1U 38 ~o I WI 42 l ~I 51 I 51 I ~1 

344 vey repart.t, number of .... ...... · .. · .......... .......... .......... 
69 79 95 495 1 7 6 2.5 16 23 41 77 BJeclrolYJlo plate• made In each year• • • .......... .......... .......... .. ........ 

70 4 3 4 3 10 3 4 6 6 3 2 3 5 6 l"ini1hed ehmrt111 pnbtil!lhed in each year. .......... 
:t>reliminary chart• and hydrograpbic 

2 4 2 4 JO ;j6 19 I 34 I 34 I 34 I 38 I 41 I i!'J I 2liO 1ketehes published ...... " .... " "" ["" • "'" .......... ,,,,, ..... 
l'rlnled sbeeia of IDBI'" and charts dis-

tributed ............................ '"'" .... 169 416 1, 708 1, 104 2,923 1,848 :J26 5,649 5, 799 8,042 5,195 5,392 8,B5B 19, 147 4,209 I 10, 78ll 
Printed &beets of ditto deposited with 

880 1,686 4,981 5,016 1,506 3,115 5,168 6, Bl)6 4,375 3,232 2,577 2,898 648 
l, 7171 44,665 Nie agents.••••••••••••••••••••···· ·········· .......... 

Library-
605 95 ~90 :l33 171 273 155 ~r 389 !!16 116 3,133 .......... .......... .......... .......... ... , ...... Number of y0Jome11 • ...... •• ••• • ''' 11 ' 

J n11truments-
Cost of ................................. ·•·· ······ ······ ···· '''' •••••• ···• •••••• '''' •••••· •••• •••••· $B,326 $4,652 $4,603 $3,835 $5,296 $5,~02 ~13,9ss 1 $5,369 1$~,1ss I e1,224 

GENERAL NOTE. 

Porll1r.-An avel'ilge numbet le given for the year& pre~ious to 1844. A. party opemt!ng in more than one section during the yenr i• counted bot once. 

fHa•guldiofl.-Tbe extent of general coast i• measured in general outline, including Delaware and Chesapea.ke, as well 118 all open bays; but omitting the minor indentations of the s~Hl~const. The extent 

of 11lore-Une i• allO measured lo general outline, and includes sucb rlvera only•• bave been triangulated. 

7bpograpAf.-The length of the general coast ja measured simiJarly to that under triangulation; but the shore-line under topography represents the whole water-line surveyed, including all the mlnor inden~ 

llltlono, a11 repreaented on the plane-table sheets. 

Jleconlt.-The Iota! number of volumes of record• given In the table i• greater than the number now on band, owing to the binding up of separate volumes. 

&ira~lll Plotn.-Pfllllr ... okelcheo (averaging founeen ye•rly) are not coooted. 

Llirat"fl.-Tbe number of volumes purcha11ed and donated up to 1849 w., 655, 

JI Is to be remarked that the oumben opptarlog in the eolumn of this table for the year immediately preceding that of its compilation are, in some cases, subject to be changed, more or less, in the •ueeeeding 

llepon, owing to data not bel.01, at the time of compilation, fully turned into the office from the distant panies in the field. 

,.... 
l~ 
1:.:1 

fg 
~ 
~ 
~ 

0 
>!J 

5i 
t<J 

I 
~ 

~ z 

~ 
1-3 

0 
"1 



 

THE UNITED BT.ATES CO.AST SURVEY. 123 

APPENDIX No. 8. 
General,'liBt ef Coast Survey discoveries and developments to 1858, inclusire. 

1. Temple's ledge, near Cape Small Point, Me., 1857. 

2. Determination of the position of a sunken rock on which the steamer Daniel W ebstcr 
liltruck, in Casco bay, on the evening of tlie 13th of October, 1856. 

3. Determination of the dimensions of ~i!..lden's rock, near Cape Elizabeth, Me., 1854. 
4. Fishing ledge off Kennebunk, Me., thoroughly sounded, 1858. 
5. A rock one mile to the southward and westw<>~·d of Boon island, with seventeen feet 

water. The sea breaks on it in heavy weather, 1858. 

6. Development of Boon Island ledge, coast of Maine, 1858. 
7. A rock off Cape Neddick, Me., determined in position, 1858. 
8. A detached rock two-thirds of a mile northward and eastward of York ledge, Me., 1858. 

9. Determination of the position of a rock more than a mile off the mouth of York river, 
Me.; bare at low tides and dangerous to coasters, 1858. 

10. Development of Duck Island ledge, 1858. 
11. A very dangerous rock, with only six and a half feet water. off the entrance to Ports· 

mouth harbor, N. II., about four nautical miles eastward from the ·whale's Back light, 1858. 

12. A rock, with twelve feet at mean low water, about four miles and a third eastward of 

the Whale's Back, 1858. 

13. Determination of rocks off Marblehead and Nahant, 1855. 
14. A rock (not on any chart) in the inner harbor of Gloucester, Mass.; discovered in 1853. 
15. A bank, ninety miles eastward of Boston, with about tbirty·six fathoms of water, 

probably a knoll connected with Cashe' sledge, but with deep water between it and the ledge, 

1853. 

16. Boston harbor; Broad Sound channel thoroughly surveyed and marks recommended. 
1848. 

17. Several rocks in the fair channel way in Boston harbor entrance, 1854. 

18. An extension of the sand-spit to the southward of Sunken ledge, Boston harLor, smce 
the survey of 1847, 1858. 

19. A bank (Stellwagen' s bank) with ten and a half to fourteen and a half fathoms of water 

on it, at the entrance to Massachm;etts bay, and serving as an important mark for approaching 

Boston and other harbors, 1854. 
20. Extension of Stellwagen' s bank to the southward and eastward some sixteen or seven· 

teen square miles, enclosed by the twenty-fathom curve, 1855. 
21. Changes in the vicinity of East harbor, (Cape Cod,) 1857. 
22. A dangerous sunken ledge (Davis' ledge) to the eastward and in the neighborhood of 

Minot's ledge, 1854. 
23. Development of a reef extending between Minot's and Scituate light, 1856. 
24. A sunken rock, with only six feet on it at low water, off Webster's Flag-StRfl: Massa

chusetts bay, 1856. 
25. A dangerous rock near Saquish Head, entrance to Plymouth harbor, 1856. 
26. Three r0cka determined in position, partly bare at low water, off llanomet Point, Massa

chusetts bay, 1856. 
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27. Detffrmination 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. 

28. Probable connection of George's bank and the deep-sea banks north and east of Nan
tucket, 1855. 

29. The decrease of depth, with general permanence of form, of George's bank, off the coast 

of Massachusetts, 185 7. 
30. A shoal spot near Little George's bank, 1857. 
31. Non-existence determined of "Clark's bank" and "Crab ledge," laid down on certain 

charts as distinct from an immense shoal ground off Cape Cod peninsula, 1856. 
32. Nantucket shoals; Davis' New South shoals, six miles south of the old Nantucket South 

shoals, in the track of all vessels going between New York and Europe, or running along the 

coast from the eastern to the southern States, or to South America; discovered in 1846. 
33. Two new shoals north and east of Nantucket; discovered in 1847. 
34. Six new shoals near Nantucket; the outermost fourteen and a half miles from laud, and 

with only ten feet water; discovered in 1848. 

35. McBlair's shoals, off Nantucket; discovered in 1849. 
36. 'l'he tidal currents of Nantucket shoals and the approaches, 1854. 
37. Davis' bank, Nantu~ket shoals; discovered in 1848 and survey finished in 1851. 
38. 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. 
39. A ridge connecting Davis' New South shoal and Davis' bank; found iu 1853. 
40. A small bank or knoll with but five fathoms on it, about five miles east of Great Rip, 

with twelve fathoms between it and Davis' bank and Fishing Rip, the water gradually deep
ening outside of it to the northward and eastward beyond the limits of the series of shoals, 

1853. 

41. Discovery of Edward's shoal, one mile and seven-eighths southward of Nantucket light-

boat, 1855. 
42. Examination of the interference tides of Nantucket and Martha's Vineyard sounds, 1855. 

43. The study of the tidal currents of the Vineyard and Nantucket sounds, 1857. 

44. Contraction of the inlet at the nortL end of Monomoy island, and open in~ of a new entrance 

to Chatham harbor, 1853. 

45. Muskeget channel; surveyed by Lieut. C. H. Davis in 1848 and Lieut. C. H. McBlair 
in 1850. 

46. Discovery of two shoal spots, with twelve and thirteen feet water, eastward from Great 

and Little Round shoals, Nantucket sound, 1856. 

47. Determination of two shoal spots near the northern extremity of Davis' bank, with 
fourteen and eighteen feet water, 1856. 

48. Further development of Edward's shoal, three-fourths of a mile from the Southern Cross 
Rip, Nantucket sound, 1856. 

49. Shoal sand ridges discovered northward -0f Great Point light, Nantucket sound, 1856. 
50. Important changes in geographical feature at the southeastern end of Martha's Vineyard, 

Muskeget channel, 1856. 

51. NumerQ\lt! rocks in !lartha.'s Vineyard sound, Long Island 11oond, ~d U.e v•rioue bays 
and harbors connected with them. 
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52. Luddington rocks, determined in position, about ten yards apart, a mile and a half 

(nautical) southwest, by compass, from New Haven light, 1858. 
53. The tidal .currents of Long Island sound, 1854. 
54. The tidal currents of Hell Gate, 1857. 
55. Least water on the Hell Gate rocks, determined by dragging, 1857. 

56. Tidal currents in East river, N. Y., and surface and sub-currents investigated in New 

York harbor, the lower bay, and on the bar, 1858. 

57. The currents of the great bay between Massachusetts, Rhode Island, Connecticut, New 
York, and New Jersey, 1855. 

58. Gedney' s channel into New York bay, having two feet more water than the old 

channels. Had the true depth of this channel been known in 1778, (then probably existing, as 

seen by comparing old and new charts,) the French fleet under Count D'Estaing would have 

passed into the bay and taken the assembled British vessels, 1845. 
59. The changes in New York harbor, near New York city, between 1845 and 1858. 

60. Increase of depth in Buttermilk channel, ascertained and made known in 1848 by survey 

of Lieut. D. D. Porter, U. S. N. 

61. Shoal in the main ship-channel of New York harbor, 1855. 

62. The tides of Hudson ~iver, 1856. 

63. 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. 

64. Delaware bay; Blaire's ch1111nel at the entrance, discovered in 184±; open when the 

eastern channel is closed by ice. This discovery has served to develop strikingly the resources 

of that portion of Delaware. 

65. Blunt's channel, in Delaware bay. 
66. Changes in the Delaware, near the Pea Patch, 184 7. 
67. The true extent and position of the dangerous shoals near Chincoteague inlet, Va., 1852. 

68. Metomkin inlet, Va., shoaling from eleven to eight feet in the channel during 1852. 
69. Two channels into Wachapreague inlet, Va.; one from the northward and the other 

from the eastward; both with seven feet water at low tide, 1852. 
70 . .A. shoal half a mile in extent, not put down on any chart, five and a half miles eastfro:;n 

the nort.h end of Paramore' s island, Va. It has but four fathoms wat~r on it, and nine fathoms 

around it, 1852. 
71. Great Machipongo inlet, Va. 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. 
72. Two shoals near the entrance to the Chesapeake; one four and three-quarter nautical 

miles SE. by E. from Smith's island light-house, with seventeen feet water upon it; the other 
E. by S. nearly seven and three-quarter miles from the same light, with nineteen and a half 

feet upon it, 1853. 
73. Only three feet water upon the "Inner Middle," the shoal part of the Middle Ground, 

west of the "north channel," at the Chesapeake entrance, 1852. 
74. A twenty·fi.ve fathom hole two and a half miles W.SW. from Tazewell triangulation point, 

eastern shore of the Chesapeake; all other charts give not more than sixteen fathoms in this 
vicinity. 
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75. A shoal at the mouth of the Great and Little Choptank, in Chesapeake bay, 1848. 

76. The sounding and measurement of the bars in Rappahannock river, 1855. 
77. The general permanence of the Bodkin channel and shoals in its vicinity, at the entrance 

of the Patapsco river, between 1844 and 1854. 
78. A shoal (New Point shoal) in Chesapeake bay, with sixteen feet water on it, southeast 

from New Point .Comfort light-house, off Mobjack hay, 1854. 
79. Re-examination of York spit, Chesapeake bay, and least water determined, (nine· feet,) 

1855. 
80. York river, Va., as a harbor, 1857. 
81. A reconnaissance of the Wimble shoals, near Nag's head, coast of N. C., 1854. 
82. Submarine range of bills beyond the Gulf Stream tracked from Cape Florida to Cape 

Lookout, 1855. 
83. Deep water found on Diamond shoal, and a dangerous nine-feet shoal off Cape Hattera8, 

1850. 
· 84. A. new channel, with fourteen feet water, into Hatteras inlet, formed during the year 
1852, which is better and straighter than the old channel. 

85. Changes at Hatteras and Ocracoke inlets, 1857. 
86. The general permanence in depth on the bar of Beaufort, N. 0., with the change of po

sition of the channel, 1854. 
87. Changes on the bar of Beaufort, N. C., 1857. 
88. 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 j the latter fact being 
of great importance to the extensive commerce seeking that harbor, 1853. 

89. Changes in the main Western and New Inlet channels in Cape Fear, 1855. 

90. Frying Pan shoals, off Cape Fear, N. C.; a channel of two and a half fathoms upwards 

of a mile wide, distant eleven nautical miles from Bald Head light-house, across the Frying Pan 
shoals. A channel extending from three to four miles from the point of Cape Fear to eight or 
eight and a half miles from it, with sufficient water at low tide to allow vessels drawing from 
nine to ten feet to cross safely. .A. channel at the distance of fourteen nautical miles from Bald 
Head light-house, one mile wide, with three and a half to seven fathoms water on it. The 

Frying Pan shoah• extend twenty nautical miles from Bald Head light-house, and sixteen, 

seventeen, and eighteen feet water is found seventeen and eighteen nautical miles out from the 
light, 1851. 

91. Shoaling of Cape Fear river bar thoroughly examined for purposes of improvement, 
1852. 

92. Changes of shore-line and hydrography determined at the Cape Fear entrances, N. C., 
1858. 

93. Changes of the Cape Fear bars and channels, 1857. 

94. Changes at the entrance of Winyah bay and Georgetown harbor, and the washing away 
of Light-house point at the same entrance, 1853. 

95. Maffitt'8 new channel, Charleston harbor, with the same depth of water as the ship 
channel, 1850. 

96. The changes in Maffitt' l:l channel, Charleston harbor, S. C., from 1852 to 1857. 
97. Increase of depth developed in Maffitt's channel, Charleston harbor, S. C., 1858. 
98. Changes in the main ship channel, Charleston harbor, 1855. 
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99. Changes in the channels at the entrance of Charleston harbor, 1852. 
100. 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. 
101. Development of the changes affecting the entrance to North Edisto river, S. C., 1856. 
102. Discovery of a new channel between Martin's Industry (shoal) and the southeast break

ers, Port Royal entrance, S. C., 1856. 
103. Discovery of cold water at the bottom of the ocean below the Gulf Stream, along the 

coasts of N. and S. Carolina, Georgia, and Florida, 1853. 
104. 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 temperaturee, 
and its distribution 'relative to the shore and bottom of the ocean. 

105. Various facts relative to the distribution of minute shells on the ocean bottom, of 
probable use to navigators for recognizing their positions. 

106. Examination of Doboy, St. Simon's, and Cumberland entrances, 1855. 
107. A shoal inside of the entrance to Amelia river, Fla., 1857. 
108. Hetzel shoal, off Cape Canaveral, Fla., 1850. 
109. Temperature of 34° beneath the Gulf Stream, thirty-five miles east of Cape Florida, 

at a depth of three hundred and seventy fathoms, 1855. 
110. 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. 
111. A new passage, with three fathoms water, across the Florida reef to Legare harbor, 

under Triumph reef, (latitude 25° 30' N., longitude 80° 03' W.,) which, if properly buoyed, 
will be valuable as a harbor of refuge, 1852. 

112. A safe rule for crossing the Florida reef near Indian key, 1854. 
l 13. A new channel into Key West harbor, 1850. 
114. Cotidal lines for the Atlantic coast of the United States, 1854. 
115. Rules for navigators in regard to the tidal currents of the coast, 1857. 
116. Isaac shoal, near Rebecca shoal, Florida reef; not laid down on any chart, 1852. 
117. Channel No. 4, a northwest entrance into Cedar Keys bay, 1852. 

118. Directions for entering the harbor from Crystal river offing, western coast of Florida 
peninsula, 1856. 

119. A new channel discovered, leading into St. George's sound, (Apalachicola, 13'la.,) at the 
east end of Dog island, and anchorage connected with it, 1858. 

120. 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, 1858. 

121. 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, 184 7. 

122. The diminution, almost closing, of the passage between Dauphine and Pelican islands, 
at the entrance of Mobile bay, 1853. 

123. Horn Island channel, Mississippi sound, 1852. 
124. 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. 
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125. The accurate determination of Ship shoal, off the coast of La., in connection with the 
site for a light-house, 1853. 

126. An increase of depth of water on the bar of Pass Fourchon, La., 1854. 
127. Deep-sea soundings in the Gulf of Mexico, 1855-' 56. 

128. Tidal phenomena of the Gulf, 1855. 
129. The changes at Aransas Pass., Tex., as bearing on the question of a light-house site, 

1853. 
130. Co-tidal lines of the Gulf of Mexico, 1856. 
131. Ou the effect of wind in disturbing the tides of the- Gulf of Mexico, 1856. 
132. Development of a bar at the entrance of San Diego bay, Cal., 1856. 
133. A shoal inside of Ballast Point, San Diego bay, with only twelve and a half' feet water; 

not laid down on any chart, 1852. 
134. The determination of the position and soundings on Cortez bank, off the coast of Cal., 

1853. 
135. Complete hydrograpbic survey and determination of a point of rock on Cortez shoal, 

1856. 
136. Tides of San Diego, San Francisco, and Astoria, 1854. 
137. The non-existence of San Juan island, usually laid among the Santa Barbara group, 

1852. 
138. Co-tidal lines of the Pacific coast, 1855. 
139. Determination of Uncle Sam rock, 1855. 
140. Investigation of the currents of Santa Barbara channel, 1856. 
141. Red sand marking the inner entrance to the Golden Gate, 1855. 
142. Channel sounded out between Yerba Buena and the Contra Costa, San Francisco bay, 

1855. 
143. A reef developed off the Contra Costa flats, San Francisco bay, Cal., 1858. 

144. Whiting's rock, determined in position, near the "Brothers," at the entrance of San 
Pablo bay, Cal., 1858. 

145. Further development of the extent of Commission rock, San Pablo bay, 1856. 
146. Changes in the channel entrance of Humboldt bay or harbor, Cal., 1852 and 1853. 
147. South channel, Columbia river, surveyed and made availablP, to commerce, 1851. 

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. 

148. The depth of water on the bars at the entrance of Rogne river and Umpqnah river, 
Oregon, 1853. 

149. A shoal at the northern entrance to the Strait of Rosario, W. T., giving good holding 
ground in thirty-three feet, 1854. 

150. Boulder reef, northwest of Sinclair island, Rosario strait, partly bare at unnsttally low 
tides and surrounded by kelp, 1854. 

151. A. bank of three and a half fathoms, about a mile o:ll' the southwest point of Sucia island, 
at the northern entrance of Washington sound, W. T., 1858. 

152. Belle rock, in the middle of Rosario strait, visible only at extreme low tides, 181>4. 
153. Entrance rock, at the entrance of Rosario strait, 1854. 
154. Unit rock, in the Canal de Haro, W. T., visible only at extreme low tides, 18'54. 
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155. A three-fathom shoal in the Strait of Juan de Fuca, off the southeast part of Bellevue 

or San Juan island, 1854. 
156. Allen's bank, Admiralty inlet, W. T., 1857. 
157. A five-fathom shoal, in the Strait of Juan de Fuca, between Canal de Haro and Rosario 

strait, 1854. 
1.58. A bank in eleven fathoms, off the southern entrance to Canal de Haro, 1854. 
159. The non-existence of two islands at the northern entrance of Canal de Haro, laid down 

on charts, 1853. 
160. Various surveys and charts of small harbors on the Pacific coast of the U. S., and a 

continuous reconnaissance of the entire western coast and islands adjacent, a great part of which 
was imperfectly known. 

161. Winds of the western coast of the U. S., 1857. 

Additional listfor 1859. 

1. Only eighte011 feet at mean low water found on the rock one mile to the southward of Seguin 
island, coast of Maine. 

2. True position of the Hussey rock in Casco bay determined, correcting the erroneous one 
assigned on previous charts. 

3. Determination of the position of the "Hue & Cry," the " Old Proprietor," and other 
dangers off Cape Elizabeth, Me. 

4. Development of a rock off Ogunquit, bare at low tides, and very little known. 

5. A fishing bank sounded out off Wood island, coast of Maine. 
6. Huzzey's rock, south of Fletcher's neck, Me., determined in position. 
7. Development of a four-fathom bauk off Cape Porpoise, Me. 
8. Determination of the position of a small rock with less than four feet at mean low water, 

near the channel, and in the vicinity of Great rock, Hyannis harbor, Mass. 
9. The existence of a seventeen foot spot on the shoal off the battery, New York harbor; 

the extension of the shoal towards the channel, and the shoaling of the water generally between 
the shoal and shore. 

10. The existence and character of sub-currents, ascertained as bearing on the physical con. 

ditions of New York harbor. 

11. Changes developed in the shore-lines at the entrance of Little Annemesse:x. 'dver, Chesa· 
peake bay. 

12. Less water found off Cape Romain by preliminary examination, than has been heretofore 

assigned. 

13. Further explorations in developing the character of the Gulf Stream in the Florida channel. 

17 
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APPENDIX No. 9. 
Letter to the Secretary cf the Treasury, communicating tlte position of a sunken rock off Seguin island, 

CO(J,St cf Maine, determined by Lieut. Comg. J. Wilkinsan, U. S. N., assistant Coast Survey. 

COAST SURVEY STATION, 

Near Lane's Brook, JJfe., September 12, 1859. 

Srn: I have the honor to communicate as additional to the information contained in my letter 

of August 30, which reported the development by Lieut. Comg. J. Wilkinson, U. S. N., assis
tant Coast Survey, of a less depth than Las heretofore been assigned for a fmnken rock off Seguin 

island, coast of :Maine ; the following bearing, etc., for tLe determination of its posjtion, since 
furnished by that officer. 

"Bearing.-From Seguin island light-house, S. 9° 30' E., true ; S. a little ·west by compass. 
"Disfa,nce.-From south point of Seguin iRland, three-quarters of a nautical mile. 

"Range.-Pond island light-house, just open on the southwest side of Seguin island." 

The rock, as before stated, is surrounded by deep water, but has only eighteen feet on it at 

mean low tide, and lies in the track of vessels bound into the Kennebec river. 

I would respectfully request authority to publish this letter in the usual form, as a notice to 
mannerR. 

Very respectfully, yours, 

Hon. HOWELL COBB, Secretary cf the Treasury. 
A. D. BACHE, Superintendent. 

APPENDIX No. 10. 
Letter to the Secretary ql the Treasury, communicating bearings and ranges from the true positionef 

tlte Hussey rod: in Casco bay, as determ.ined by Lieut. 001ng. John WilL-insan, U. S. N., assistant 
Coast Survey. 

PHILADELPHIA, October 14, 1859. 
Srn: I have the honor to report that in the progress of the soundings made this season in 

Casco bay, Me., by the party of Lieut. Comg. John Wilkinson, U. S. N., assistant Coast Survey, 
the true position of the Hussey rock bas been determined and found to be more than a quarter 
of a nautical mile northwest of the position assigned hitherto on charts of the vicinity. The 
rock is small and has only twelve feet on it at mean low water. The following bearings and 
ranges from it are taken from the report of Lieut. Comg. Wilkinson : 

"Bearings.-Middle of Green island, SE.! E., by compass (S. 59° E. true.) 
"f:ape Elizabeth east light-house, SW. ~ S., southerly by compass (S. 23° 30' W. true.) 
"Portland light-house, SW. by W. ~ W., by compass (S. 52° W. true.) 
'' Range.s.-South end of Raru island and Portland light-house, in range. 
'' Poorduck church, three-quarters of a point open from White Head Bluff. 

"School-house on Long Island, in range with the east end of Marsh island." 
''A buoy that formerly marked the position of tlie Hussey rock parted from its moorings 

several years ago, and has not yet been replaced. Luckse' s sound is a fine harbor of refuge for 
~hips th!tt are unable to work into Portland, and is resorted to by such, especially during the 
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winter when the wind is from the northward and westward. The Hussey lies directly in their 

track and sl1oulu be marked by a buoy.'' 
I would respectfully request that a copy of this commuuication may be fnrnished to the Light. 

House Board, and a]so authority for publishing it in the usual form as a notice to mariners. 

Very respectfully, yours, 

A. D. BACHE, Supt. U. S. Coast Survey. 
Hon. HOWELL COBB, Sec1·etciry of the Treas11ry. 

APPENDIX No. 11. 
Letter to t!te Secretary ef the Treasury reporting the devdopm.ent ef a rock qff Ogunquit, coast of 

Maine, by lieut. Gomg. AJR,xander Murray, U. S. N., assistant Coost Survey. 

COAST SURVEY OFFICE, Novem.be:r 9, 1859. 
Srn: I have the honor to communicate that in the progress of hydrographic operations on 

the coast of Maine, in August last, Lieut. Comg. Alexander Murray, U. S. N., assisfant Coast 
Survey, developed the position of a rock, bare at low tide, off Ogunquit. It is about a mile 
and a half (nautical) from that village, and was unknown to the residents of the adjoining 
coast. The rock rises boldly from the bottom, from four to seven fathoms of water being found 
in its immediate vicinity, and in the opinion of Lieut. Comg. Murray should be marked by a 
spindle. 

I would respectfully request that a copy of this letter may be furnished to the Light-house 
Board, and that authority may be given for publishing it in the usual form as a notice to 
manners. 

Very respectfully, yours, 

Hon. HOWELL COBB, 

Se,cretary qf the Trea.8ury. 

APPENDIX No. 12. 

.A. D. BACHE, 
Superinwndent. 

Report of Lieut. Oomg. John Wilkins01t, U. S. N., assi£ant Coast Survey, on determining the 
position ef a smalJ, rock at the entra'ftCR to Hyannis haroor, Massachusetts. 

UNITED STATES Co.AST SURVEY STEllIER CORWIN, 

Portland, Maine, Jidy 29, 1859. 
Sm: In obedience to your directions I have examined the locality in the main entrance to 

Hyannis harbor, where a rock was reported by Commander M. Smith, U. S. N., Light-house 
Inspector of the Second District, and succeeded in finding and determining its position. After 
running many lines and sweeping carefully over the ground within a hundred yards of the !!par 
buoy, which has been placed to mark its supposed position or vicinity, without finding it, I 
obtained informati<m which satisfied me that it was not situated in the channel, but near the 
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Great Rock. It is about eight feet square, and upon its crest there is a depth of three and a 

half feet at mean low water, incre.ising suddenly to twelve feet all around it. 
The following are bearings and rauges from spar buoy ''red No. 2 :'' 
Centreville church spire, NW. by '?Y. (westerly) true, NW. (westerly) by compass. 

Hyannis west spire, north (easterly) true, N. by E. by compass. 
Point Gammon light-house E.SE. true, SE. by E. ! E. by compass. 

From the new rock the bearings are: 
Centreville church spire, NW. by W. (westerly) true, NW. !- W. by compa8s. 
Hyannis west spire, K. i W. true, N. i- E. by compass. 
Point Gammon light-house, SE. by E. ! E. true, SE. ! E. (easterly) by compass. 
Great Rock spindle bears N.NW. ~ W. true, or N. by W. i W. by compass, and is distant 

two hundred yards. 
Range.-The new rock and Great Rock spindle in range with two houses situated on the top 

of a low sand hill, distant five hundred yards from the foot of the western wharf, and two 

hundred yards from the beach. 
The spar buoy "red No. 2" bears W. !- N. true, or W. by N. (northerly) by compass, and is 

distant three hundred and twenty-five yards. 

V cry respectfully, your obedient servant, 
J. WILKINSON, 

U. S. lil., .Assistant Coast Survey. 
Prof. A. D. BACHE, 

Superintendent U. S. Coast Survey. 

APPENDIX No. 13. 
Letter of the Superintendent, addressed to the President ef the New York OhambeY ef Commerce, 

with the report ef Lieut. Comg. T. A. Graven, V. S. N., stating the result ef an e.xamination of 
the Battery shoal. 

COAST SURVEY STATION, 

Near Lane's Brook, Maine, Septcmbe,r 27, 1859. 

DEAR Sm: The report that one or more ve;isels had struck upon the shoal off the Battery, 

where it was generally supposed there was deep water, induced one of the pilot commissioners, 

George W. Blunt, esq., to call my attention to the desirableness of a resurvey of the shoal. 

It was assigned to Lieut. Comg. T. A. Craven, then assistant in the Coast Survey, who having 

been charged with the hydrography of New York harbor, for the commissioners on harbor 

encroachments, was familiar with every part of the shoal. His report, recently presented to 

me, gives in detail the changes which have occurred, and shows prospectively those which 

may be expected. It is important, and I therefore beg leave through you to call the attention 

of the Chamber of Commerce to it. The filling up between pier No. 1 and the Castle may 

readily be avoided by dredging, and no doubt the entire completion of the Battery work would 

retard the now rapid increase of the shoal. The shoal must, however, in a general way, be 

related to the new shore, line as the old was to the forill;er shore, and thus the shoal while 
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changed in form must be pushed out to a distance, not equal, but corresponding to the addition 

to the shore-line of the Battery. 

Yourfl, respectfully, 
.A. D. BA.CHE, 

PELATIAII PERIT, Esq., 
Superintendent U. S. Coast Survey. 

Pre.~ident Chamber of Cornmercr, New York. 

Report ef Lieut. Comg. T . .A. Craven, U. S. N., to Pref . .A. IJ. Bache, S1lperintendent Ooa.~t 

Survey, on the results qf the resurvey ef tlte sl,oal off the New York Battery. 

NEW YORK, September 20, 1859. 
Sm: In compliance with your directions in .July last, I made an examination of the shoal off 

the Battery, New York, for the purpose of ascertaining what changes have taken place in that 

locality, and I herewith submit to you a map of the survey, scale -,/-075, on which I have also 

had the soundingR placed from the surveys of 1855 and 1856 for comparison. 

The soundings of 1855 and 1856 are in red figures, and the curves are alt>o distinctly drawn. 

In order to make this discussion as explicit a~ possible, I divide the shoal into sections, 

and call your attention to each position separately: you will be much interested in observing 

the rapidity with wbich the shoal is accumulating, and with what regularity the deposits are 

being made: 

Section I, from pier No. 1, North river, to Castle Garden. 

In the angle formed by the line of the Battery and the pier tbere bas beeu a very rapid filling 

up, the 3-fathom curve has been pushed outward eighty yards beyond the line of 1856; the 17 

feet spot in the outer part of this section is extending towards pier No. 1, and there is an 
average decrease of three feet in depth throughout this section. 

Sectwn II extends to the 3-fathom curve of 1856. 
In this portion of the shoal the change has been not less considerable than in the angle of 

pier No. 1. The 3-fathom curve was, in 1856, about seventy-five yards south of the Castle, 
it will be seen that it has extended towards the Castle wharf, and embraces a considerable 
area where formerly we had five fathoms; outside of this curve, we find in this section a general 
decrease of five feet in the depth. 

Sectwn III embraces the general shoal to the southeastern portion of the curve of 3 fathoms. 
Excepting in the part already indicated, there has been no material change in the general 

contour of the shoal, but in following the curve to its southernmost point it will be seen that 
it has extended about one hundred feet to the southward. 

Section IV extends from last section to the East ri.ver piers. 
In calling your attention to this section, I will merely refer to the knoll lying auout W.SW. 

from pier No. 1, East river. This knoll has eighteen feet water upon it, is very small, and has 
deep water outside and close to it; there is no change in depth on the knoll, but it is extend
ing itself towards the north, and it will be seen that in that direction there is a decrease of 

two feet in the depth near the shoal. 
East of this knoll there is no apparent change. Drawing a waved line from the last mentioned 
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knoll to the Castle Garden, you mark out the eddy waters of this part of the river; the currents 
of the two rivers meeting here at ebb and dividing at flood; this portion of the stream being 
too sluggish to carry off matters held in suspension, they are rapidly and constantly deposited . 

.Although from natural causes there must always have been a shoal off this point of the 
island, its accumulation has been evidently aided to a startling degree by the extension of the 
Battery. The currents which formerly flowed between the Castle Garden and the shore, made 
the greater portion of their deposit so near the shores as to cause no great injury to the opera
tions of commerce, and the process of deposit was so gradual that it would have required an , 
interval of many years ere the sl10al would have seriously encroached on the waters of the bay, 
but the battery extension has already accomplished that which would have required a half 
century of the operations of nature, having pushed the shoal out as the shore line was changed. 

In illustration of this assertion, we have but to look at the extraordinary heaping up of the 
earth in the angle formed by the Battery wall and pier No. 1; a heaping up, made by the ebb 
current of the North river, ·which as it comes around the pier is now turned back and formed 
into eddies by the Battery walls. This current formerly ran through the spare now covered 
by the filling in, and poured the suspended matter into the East river, off White Hall, from 
whence it was carried away and distributed in the deep waters of the bay, but now a large 
portion of the sediment brought dmvn by the ebb is doubtless filling in the space here with 
great rapidity; its effect8 are still more strongly visible in the section off the Castle, where we 
see changes of six and eight feet in the space of three years; this is due to the united efforts 
of the ebbs from the two rivers, and the time cannot be far distant when, unless dredging is 
resorted to, the entire space from the Castle to the head of pier No. 1 will be quite filled in. 

In addition to the material damage done by thus forcing out into the stream a shoal which 
was heretofore of little consequence, it may safely be presumed that in filling in for the Battery 
extension very liberal supplies have been contributed to the shoal from tho dirt carts, as 
without the security of a regular sea wall, immense quantities of the loose earth must from 
time to time be washed away and added to the shoal, and it is probable that when t.he slowly 

progressing enlargement is completed and the walls finished the changes will be less rapid. 
The injury is now without other remedy than that of hastening to its completion a work 

which has proved so seriously disastrous to this already crowded part of the harbor, and by 
legislation preventing any extensions beyond the lines of the city as defined by the harbor 
comm1ss10ners. 

I am, very respectfully, your obedient servant, 

Prof. A. D. BACHE, 

Superintenrlent U. S. Coast Survey. 

REPORT ON HARBOR ENCROACHMENTS. 

T. A..UGS. ORA. VEN, 
.LJeul,enant Commanding. 

Mr. G. W. Blunt presented the report of the committee on the subject of harbor encroach
ments, as follows: 

The committee appointed to report upon the evils arising from the extension of the Battery, 
having been requested to ext.end their inquiries in order to ascertain if a.ny and what other 
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abuses existed in the harbor, beg leave to report a few of the most important, and to propose 
a mode of abating or remedying them. 

First in order among the abuses is that of an encroachment. The committee would mention 
West Washington Market, where five acres have been taken or filled in from the waters of the 
North river; likewise pier No. 51, North river, extended thirty-three feet beyond the exterior 
line established by law. These are the acts of the city authorities. 

The Lowber extension at the foot of Fourteenth street, East river, and the piles just driven 

at the outer end of pier No. 29, East i·iver, which vier was already some twenty-five feet 
beyond the established limits, are instances of encroachments by private parties. 

Next in order is the sewerage. It has been ascertained that the slips in the harbor have 
been filled up nearly eighteen inches each year, by material discharged from the sewers, of 

which only four out of one hundred and ten discharge at the outer end of the piers, the remain
der discharge into the still waters of the slips or basins, where there is no current to carry off 

the deposits. 

Dumping grounds. 

These are the places where the dirt swept from the streets of the city is deposited by order 
of the city inspector. They arc eight in number, viz: At the foot of Vesey, Watts, Ganse
voort, and Twenty-sixth streets, North river; Rooseveli, Stanton, Fifth, and Twenty-third 
streets, East river. 

The dirt is continually being dropped into the waters of the harbor and filling up the slips, 

from the practice of heaping it up on the piers and bulkheads. During last month the pier at 

the foot of twenty-third street, East river, gave way from the accumulation of dirt upon it, 
and 3,000 cart loads were thus thrown into the river. 

Remedies. 

All parties encroaching upon the waters of the liarbur, beyond the established limits, should 

be punished by sufficient penaltiefl, and the harbor commissioners should have power to remove 
the encroachments at once, the offending parties to pay all expenses incurred in such removal. 
All new sewers should be carried to the outer ends of the piers, (which we believe to be the 
intention of the Croton Aqueduct department, which has charge of the construction of sewers,) 

and, where practicable, the termination of those now built should be changed so as to empty 

in like manner with the new ones. The cisterns at the corners of the streets communicating 
with the sewers should invariably be cleaned out weekly, which would be the great preventive 
of filling up the slips from the sewers. 

No dumping should be permitted upon or near the piers or bulkheads, under a penalty; and 

the city inspectors should be required to have scows or other vessels provided and ready to 

receive the dirt from the carts, there being no good reason why dirt should have a preference 
over ii,ll other articles in the use of our piers and bulkheads. 

The shore-line belonging to the State of New York, in the harbor of New York, under the 
control of the harbor commissioners, is over seventy miles in extent; no part of it can be 

extended into the rivers beyond the established limits, without doing injustice to the harbor and 

injustice to those who respect the law. 
An instance is before us in the case of pier No. 51, North river, extended beyoud the line 

as above stated; the comptroller of the city having allowed the lessee of pier 52 one thousand 
dollars reduction en hia rent, on account of the damage done to him by the illegal ~xtension. 
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The committee would recommend to the chamber that application be made to the legislature 
to legalize the remedies suggested in this report, and to the corporation of this city, that 
measures be taken to finish the extension of the Battery at once. 

In closing their report, the committee would bear testimony to the great and continued interest 
shown by Professor A. D. Bache, Superintendent of the United States Coast Survey, for the 
preservation of our harbor, in having obtained and furnished to it all the information necessary 
to the forming of an intelligent opinion upon the subject under consideration. 

NEW YORK, November 1, 18MI. 

APPENDIX No. 14. 

GEORGE W. BLUN'l'. 
ROBERT L. TAYLOR. 
CHARLES II. MARSHALL. 
ROBERT B. MINTURN. 
ROYAL PHELPS. 
JOHN D. JONES. 
GEORGE OPDYKE. 
RUSSELL STURGIS. 

Tide tab'lesfor the use if navigators, prepared from the Coast Survey observations by A. D. Bache, 
Superintendent. (Furnished, by authority qf the Treasury Department, to E. &: G. W. Blunt, 
New York, and revised October, 1859.) 

The following tables will enable navigators to ascertain the time and height of high and low 

water iu some of the principal ports of 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 on the coast of the United States, on the Atlantic, Gulf of Mexico, and Pacific, 

are of three different classes. Those of the Atlantic are of the most ordinary 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 twice during twenty-four hours; but the morning 

and afternoon tides differ very considerably in height, so much so that at certain periods a rock 

which has three feet and a half water upon it at low tide may be awash on the next succeeding 

low water. The intervals, too, between successive high and successive low waters may be 
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 foll 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. 
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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 by winds and other variable circumstances. I will endeavor to divest the 

matter of unfamiliar technical expressions as far as practicable, though, for shortness' sake, 

some such terms may be employed after defining them. The discussion of the Gulf tides has 
not 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 
transit) 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 the port, and is ordinarily marked on the charts. As 

it is not generally the average of the interval during a month's tide, it is a less convenient and 

less accurate quantity for the use of the navigator than the average 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 column, 

where they are arranged under specific heads. The third column of the table gives the 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 least interval 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 foll of the neap tides. 
The average duration of the flood or rising tide is given in the eighth column; of the ebb or 

falling tide in the ninth; and of the period during which the tide neither rises nor falls, or the 

" stand," in the tenth. The duration of the 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 duratiof! 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 pQrticula.r interest in this oonnection. 

BENCH-MARKS. 

Boston.-The top of the wall or quay at the entrance of the dry dock in the Charlestown navy 

yard is fourteen feet ../-a1
0 (or 14. 76 feet) above mean low water. 

New York.-Tbe lower edge of a straight line cut in a stone wall, at the head of a wooden 
wharf on Governor's island, is thirteen feet la~~ (or 13.9'7 feet) above mean low water. The 

letters U. S. C. S. are cut in the same stone. 

•Thie term was Introduced by the BeT. Dr. Wbewell, who hall done so mooh for the ioveatlgation of the lawt of the tides. 

18 
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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. 
Charleston, S. 0.-The outer and lower edge of embrasure of gun No. 3, at CaBtle Pinckney, 

ls ten feet T1
0

3
0 (10.13 feet) above mean low water. 

TABLE L 
Tide table for the coast ef the United States. 

lNTV, BETWEEN TIME 

01" MOON'S TRAM81T 

AND TIME OF HIGH 

WJ..TER. 

RIBK AND P' A.LL, 

PORT. STATE. 

l. 2. 

CIU.IT FROM POR.TLA.ND TO NEW YOB.I(. 

Banniwell's Point, Kennebec river., ••••• l\-faine, .••••• •••••• 
Ponland .................................... do ................ . 
Perts111outh ............... , • , • • • • • • • • • • • • New Harnp:shir€ •••• 

NewlJurypGrt.. •• • • • . • • •• .• •• ...... ••• • • • Musachusetts ••••. 

R-uckport .................................... do .............. . 

Salem ..................................... do •••••••••••••. 

B081an Light ............................... do ............ .. 

a0t-ton •••••••••••••••••• ······•••••••••· .••• do •••••••••••••• 
Ptymonth ...................................... do •••••••••••••. 

Wellfleet ....................................... do ••••• , •••••••• 
Provincetown* ................................. do., •••••• •••••. 

Monomoy ...................................... do •••• ,,•••••••• 
Nant11cket ••••••••••••••••• •••••• ••••••.••• do .... , •••••••••• 
Ilyannis ••••..••• ••••, ••••••• , ••• , • • •• . . ••• do .•••• , .......... ... 
Btipnown ................................... d-0 _ ••••••••• , .... . 
Holmes's Hole ............................... do •••. ,, •••• , ••• 

Tarpaulin Cove .............................. d-0 .............. . 
W-0od'11 Hole, north side ..................... do .••.•••••••••. 

Wood's Dole, south side .•••••••••••••••••••• do, •• , ....... . 

Nenemsba Bi~ht .•••••••••• , • , • , ............. do •..• , ........ . 

Q11ick's Hole, north 11ide •••••••• , • .. • • • •• • . ••• do .•••••• , ....... . 

Quick'• Hole,south aide ..•••••••• "... •• • . ••. do, ••••• , , , , •• , • 

Outtybunk ............................... .,do ............. . 

Kettle Cove ............ ····••••·•••• •••.•••• do ............... , 

Bird bland Lj(bt ••• ••. •• • • • • • .. .. .. .. .. .. .. do ............. ·I 
New Bedford ontranee, (Dumpling Rock) ..... do ............ .. 

Newport .. .. • • .. • • • .. • • .. • • .. .. • .. . • .. .. Rhode Is Ian a .... . 
Point Judith ................................ do ••••••• ,., ... . 

Block Island •••••••••••.•••••..•••••••.•••• do •••• •••• •••••• 

Montault Point, L. I. ................... , New York ....... .. 
SaadyHook ....................... •••••· ... do ............ .. 
NewYork ...................... , ••••••••.••• do •••.•••••••••• 

BO'DIOK &l'V&IL.o 

Dobb'• Ferry ............................ New York ........ . 
TarrytOwn • • .. • • • • •• •.. • • • • • • • • . . • .. • .. • • • • . , • , do ••• , •••••••••• 
Verplanek'• Poi11t ........................... do ........... .. 

Weet Point ............ •••• .................. do ............. . 

Poughkeepole ....... •••••• .................. do ............ .. 

TiYOll ...................................... do ............. . 

Smy?eaiuu .................................. do ............. . 
CuUeton .. ..... •• • • • • • • • • • • • • • • • • • • .. • • • • • • • , ... do ••••••••• , • , • , 

3. 

h. tn. 

11 15 
ll 25 

ll 23 
11 22 

10 57 

11 13 

11 12 

11 27 
II 19 

11 5 
11 22 

11 58 

12 24 
12 22 
12 Hi 

11 43 

8 4 

7 59 

B 34 
7 45 

7 31 

7 36 

7 40 
7 48 

7 59 
7 57 

7 45 

7 32 

7 36 
8 20 

7 29 

8 13 

11 19 
9 57 

10 8 

11 9 
Ill 34 

l 24 
3 23 
4 !l9 

4. 

;,,, tn. 

1 l4 

0 44 

5a 
50 

<l2 

so 
35 
43 
51 

l 13 

40 

37 

37 

30 
34 

31 
41 

5J 

45 
l 0 
l Iii 

l 10 

49 
l 0 

45 

41 

!14 

46 

41 
l 11 

47 

43 

" 58 

34 

:n 
M 
51 
..cs 
lili 

5. 

:/i'eet. 
8.l 
8.9 

8.6 
7.8 

8.6 
9.2 

9.3 
10.0 

10.2 
11.2 

9.2 

3.8 

3.1 
3.2 
2.0 

l. 7 
2,3 

4.0 

l.6 
2.7 

3.7 

3.1 

ll.5 
4.3 
4.4 

3.8 

3.9 

3.1 

2.8 
1.9 

4.IJ 
4,3 

3.6 
3.li 

3.1 
2.7 
3.2 
4.0 
a.s 
11.7 

G,.._abuah ••••••••-t••\ •••••••••••• •••• , •• ,,,do, .......... •••· 199 40 1.3 

• l'rom M~or J. D. Grabam '• obaervat.ioua. 

6. 

Feet. 
9.3 

9.9 

9.9 
9.1 

10.2 

10.6 

IO. 9 
ll.3 
11.4 
13.2 

10.B 

5.3 

3.6 
3.9 

2.5 
l.B 

2.8 
4. 7 

2.0 
3.9 

4.3 

3.8 

4.2 
5.0 
5.3 
4.6 

4.6 

3.7 

ll.5 
2.4 
5.6 

5.4 

4.4 
4.0 
3.8 

3.11 
:1.11 
4.B 
4.4 

3.0 
.!1.5 

7. 

Fest. 
7.0 
7.6 
7.2 
6,6 

7.1 

7.6 

8.1 
8.5 
9.0 
9.2 
7.7 

2.6 

2.6 
1,8 

1.6 
1.3 

l.8 

3.1 

l.2 
i.e 
2.9 

2.3 

2.9 

3.7 
3.5 
2.8 

3.1 

2.6 

!1.0 

1.8 
4.0 

3.4 

11.7 
!1.7 

11.5 
2.0 
11.4 
3.2 
3.0 
2.3 
J.9 

ll&AN DtJR.t..TION OJ'-

8. 

A, tn. 

6 16 

6 l4 
6 22 
5 16 
6 17 

6 19 

6 20 

613 
6 13 
6 6 
6 I6 

6 25 

6 23 

6 44 

6 Sl 
6 41 

6 9 

6 51 

5 17 

6 l4 
6 31 

6 29 
6 31 

6 17 

6 51 
6 50 
6 21 

6 12 

6 23 

6 17 
6 10 
6 0 

8 5 
6 8 
5 25 

5 !18 
541 
5 40 
5 18 
5 1 
41111 

9. 

A. tn, 

6 11 
s rn 
6 7 

7 9 
6 9 
6 6 
6 6 
6 13 
6 17 
G 17 
ti 10 

5 59 

5 44 

5 41 

5 211 
5111 

6 17 

5 31 

7 10 

SH 
5 54 

5 55 

5 54 
6 4 
5 58 
5 33 
6 3 
6 10 

6 2 
6 7 
6 15 
8 23 

6 18 

6 llO 
7 Ill 
7 10 

6 44 

6 54 
7 II 
7 113 
7 !ill 

IO. 

A. m. 
0 22 

20 

21 
24 

:Ill 
ti 

15 

9 

211 
IS 
21 

36 
9 

u 
24 
12 

34 

38 

59 

4 
39 
40 

39 

29 

42 
113 

I II 

5 
3t 
Ill 
2l:l 

17 

43 
16 

llO 
112 

!15 
31 

!IO 
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TABLE I-Continued. 

! INTV. BE"TWEEN TIME i I 
MEA..Y DURA..TION OF-·_OF .MOON_'• -TRAHEllT 1.· I' J..ND TUC .. £ or ll1G11 I RISE AND l"A..LL. 

WATER. !----------------~------PORT. STATE. 

t.:i ~ ""' Ill ,.;. C. cu I 0 ..0 tc: 

~ r ~ ~ ~ lJ j ~ :i 1· ~ 1,· . Ii 

i lrnl g i ~ r ~ I ~ -g 
:=;: i5 ,._ :.: "' ~ r;:; I "' ;;; 

_______ 1. _________ 
1 

____ 2_. ___ J_ 3~- __ 4_._i __ s_._I 6.-~-~-B. I 9. i 10. 

I Ir.. m. I Ir.. ,... I Feet. Ped. I Feet. T.. m. I i.. m. \ k. "'· 
LONO IILAND SOUND. 

Watc!J Hill............................. Rhode lsland. .••. .. 9 O O 23 2. 7 3.1 2.4 6 25 5 56 o 14 

Stonington ............ u•••·u••••• .. ••· Connecticut ........ 
1 

9 7 JO \ 2.7 3.2 2.2 6 15 ~ 6 10 ~ 
LittleGulli.Jand ........................ NcwYork .......... j 938 107! 2.5 2.91 2.3 61! 6~1 37 

New LT)fJdon ............................ Connecticut. .•• ···· I 9 28 52 i 2.6 3.1 2.1 5 561 6 fl6 !12 
New Haven ............................. ____ do .•.• ·--· ...... 

1 
11 16 1 8 I 5.9 6.2 5.2 6 24 6 5 33 

Bridgeport. •••••••....••..••••••..•..•..•.•. do.............. 11 11 l 3 r 6.5 8 0 4. 7 6 l 6 7 30 

Oy•ter Bay, L. I ......................... New York...... •. 11 7 51 I 7.3 9.2 a.4 5 8 Ir 6 24 25 
Sand'•Point,L.I. ••••••.••••••.••.••.•••••• do •••••••••••••. 1113 31 7.7 8.9 6.4 555 630 14 

New Roc!Jelle .•.•••••• •••• .................. do.............. 11 22 32 7.6 8.6 6.6 5 51 II 6 35 12 

Throg'• Neck ............................... do.,............ 11 20 39 7.3 9,2 6.1 5 50 6 33 43 

CO.A.IT 0 P' 'ME.W JE.R..SEY, 

Cold Spring Inlet ••••.•••••••••••••••.••• New Jeney.... •••• 7 :f2 51 4.4 5.4 3.6 6 B ! 

Cape May Landing .. , .••.••.••... ••·••• ...... do ....... . 

DELA W A..ltE BAY A..l'fD lUVERo 

Delaware Breakwater . .•. . . . •• .. •. . . . .. Delaware ...... ... . 

Ifigbee,s, Cape May .. ,,.,............ . . New Jersey ...... . 
Egg Island Light ............................ do .••••••••••••. I 
Mn.hon's River ............................ Dela.ware .••. ,, .... j 
Newcastle •... •••• .................. •••••• ... ,do ......... ,,,,, I 
Philadelphia ............. ,.ao •••••• .... Pennsylvania ...... j 

CR&BA.PBA.ltli: •J..Y A.ND 1.IV&U, 

Old P1>int Comfort,,, .•.. ,, •.•.•••..•.•.. Virginia ...•. ,,,,,. 
Point Lookout .. . ..... . • . • . . . . • . • . . . . • . . . . Maryland .••••• .... 
AonapoU!!!i .. ................................. •••• do .............. . 

Bodkin Light .•••••••••••.••.•••••.•••••••••• do •••••••••••.•• 

Baltimore •••••••••••.•••..•••••••..•.•.••••• do .••••••••••••• 

Waehi:nzton .••• •••••• ....... •••••• •••••• Dia\. of Columbia .. 
James River, (City roint) .......... I..... Virginia .••••••••• 

Richmond • • • • • • • • . • • • . • . • • • • • • • • • . . • • • • ••• do •••••••••••••• 

Tappahannock ••••••••.••• , •.••••••••••••••• do •••••••••••••. 

00.&.ST or KOllTB .UID SOUTH CAROLINA., 

G.Eoaeu., •ND FLORID&· 

Hatteras inlet ........... u•• .............. North Carolina .••.. 
Beaufort ........................................ do .............. . 

Bald Head ..••••••••••••••••••••••.•••.••••• do ••••••••...••. 

BmitbVi11e •••••••••••• ••• •••••••• ••••.•.• ,,do •••••••••.•••• 

I 

Wiltnington, ......... , .••.••••••••• , •.••. i ,, •• do •••••.•... .•.• 1 

Georgetown entrance.. .• • • . . ..... ... . .. . .. • . South Oarolina . .... · 1 

Bul1'1 Ialand Bay .•••••.••••••••••••••••..••. do ••••••••...••• 

Oha.rle11tan, (Custom-bouae wbarf) . ...... .... do .•.••••... .•.. 

1 
Bt. Helena wouhd ........................ , .... cto . .•......•... 

ll'on P11lllBki, (Savann6h entro.uce) ....... Geol'lia ........... . 

Savannah, (Dry Dock wharf) ................ do ••••••••••••.• 

Doboy Lig-ht·h<JUBe • • • • • • • • • • • • • • • • • • • • • • • ••• do ••••••••••••.• 

St. Bi1DOn'1 ............................. .••. do ...........•.. 
Fort Clinch. • • • • • • • • . • • • . • • • • • .. • • . . .. . • . Florida •.•.• , ..... . 
St. John's River .....••••••••.. ,,,, .•• ,,, •••. do .••••..•...••. : 

81. Ao1u•tine ........................... , •••• do ............ ··1 
Oape Florida. • • .. • •••••••••••••• , .•••• , .••. do ............ .. 

Indian Key ................................. do •••••..•..•• , , 
San~ Key ................................... do .............. i 

8 19 

8 0 
8 33 

u 4 
9 52 

11 53 

13 44 

8 17 

12 58 
17 4 

18 8 
18 59 

w 10 

14 37 

16 54 
12 58 

7 4 
7 26 

i l!6 

7 19 

9 6 

7 56 
7 16 
7 2tl 

7 8 

7 20 

8 13 

7 33 
7 43 

7 53 
7~ 

8 21 

8 34 
8 18 

8 40 

47 

50 

43 

51 
46 

24 

44 

60 

45 

40 
48 

44 

52 
l 0 

l 6 

46 

57 

50 

3-1 
38 

l 0 

42 
57 
48 

l 0 

40 

51 
55 
46 

l 6 

48 

43 

51 
49 

······ .... 

4.8 

3.5 
4.9 

6.0 

5.9 

6.5 

6.0 

2.5 

l.4 

0.9 
1.0 

1.3 
3.0 

2.8 

2.9 
1.6 

2.0 

2.8 

4.3 

4.5 
2.7 

3.8 

4.8 

5.1 
5.9 

7.0 

6.5 

6.6 
6.8 

5.9 

4.5 

4.2 

1.5 
1.8 

1.2 

6.0 

4.5 
6.2 

7.0 

6.9 

6.9 

6.8 

3.V 

l.9 
l.O 

l.3 
1.5 
3.4 

3.0 

3.4 

1.9 

2.2 

3.3 

a.O 
5.5 

3.l 

4.7 

5.7 
6.0 

7.4 
8.1) 

7.ti 
7.8 
8.2 

6.7 
5.5 

4.9 
1.8 
2.4 
2.0 

4.3 

3.0 
3.9 

~.l 

5.0 

6.6 
5.1 

2.0 
0,7 

0.8 
0.8 
0.9 

2.6 

2.5 

2.3 .• 
l.3 

l.8 

2.2 
3.4 

3.8 

2.2 
2.7 

3.7 
4.1 
4.4 

5.9 

5.5 

5.-4 
5.4 

5.3 
:J.7 

3.6 

l.2 
l.ll 

o.• 

6 11 

6 15 
6 26 

5 52 

6 11 
5 6 
4 52 

6 l 
5 59 

6 II 
5 23 
5 54 

5 37 

.5 14 

4 53 

5 21 

6 7 

6 11 

6 IB 

6 l 

4 4!> 

6 4 
6 2() 

6 19 
6 Ia 

5 49 

5 4 

6 2 
6 JO 

6 9 
5 58 

6 5 
6 0 

6 36 

8 31 

6 18 

6 15 

6 6 
6 0 

6 27 

6 ll 

6 43 

7 6 

6 25 

6 19 
6 15 
7 8 
6 33 

6 49 

6~ 

7 31 

7 6 

6 7 
6 IO 

6 17 

6 !16 

7 40 

6 19 

6 6 
6 7 
6 12 

6 35 

7 22 
6 20 
6 16 
6 17 

6 28 

6 ll 

(j~ 

6 48 

5 55 

I 

I 

47 

15 

14 

35 

:JI! 
15 

44 

50 
4i 
31 

!!6 

:ro 

30 

!13 

1 ........ 

II·~ 
lll 
13 
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TABLE I-Continued. 

1,.-TV. BETWEIX TIME 

or MOO:N'I 'l'"R.A.N81T 

AND TlllE OF BIGH 

W.&.TER. 

RIBB .A.MD P'A.LL. Mlt.6.lt' DCKA. TIOK OF-

------PO-BT_. ______ , ____ BT_A_TE. ___ , ___ j __ ,_!_i_i_·~--~-!~I j 1---z_t_-!-_:_: __ r_i_~~j i 
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C04.ST or lC•R.TR """D S8UTR CA.llOLtNA., 

c11:0B.Gl.A., .A.MD PLOB.llU .. -Continued. 

Key West ....................... ............. ) Florida .•••••...... 

Tort1.1gas, ••••••••••····••••·••••• •.•.• i •• ,.do •••••• •••••••• 

Tampa Bay, (Egmont Ke1·) ........ •• .. • · 1' • .. do.,"••········ 
Cedar Keys,(Depc>t Key) H•• ........ · . •. 

1 

..... do .. ·· ·· •••• ···· 
S!l. Mark's ................................ ..•• do •...•...•••••. 

I 
WBBTEkN co.A.ST. 

San Di~.•••••• .•••.•..•••. •••••• •••.•. California •...•.•••• 
San Pedro •• ••••••• , , • . . • . • • . • • .. • • • • • • • . • •• do •••••••• , •.•.. 

Cuyler's Harbor.•••••,,,., ... , .... ••........ do .. ·•• . .....•.. 

San Luis Obitlpo ........................ , .... do ....•... ...•.. 
Monterey .•••••..•••• ....•.......•••••... .. do ..•••......•.. ; 
South FaraJlone. ............ . ......•.•..... do ......•. ...... 

San Fra.neiaco, (north beach) ••.....••••..... do .•••••.• ,, .... 
)larelsland,(Ban Francisco bay) .• -. •....... do .•••.... ,,,,,, 
Benicia.•••••••••••• •••••. •••• ....•..••..... do ...•.... ,, .••. 
BaYeBIWood ................................ do .••.•••.. .... 

Bodega ................................ ,. ••• do ............. . 

Humboldt Ba7 ........................... ! .••. do •••••• ·: ..... . . 
Port Orford , •••••.•••••••••.• , •• , ..•••. , Oregon Ten1tory . . . 

A1toria •••• •... ····•••••••••••• •••••••· ..•. do .............. . 
Nee-ah Barbor ............................ Washiogten Terr .. . 
Port Town1bend• . ............................ ..•. do ............... . 

Steilacoom•....... . . . . . .. . . . .• . ..... . . . . . . ... do ....... ••••.•.. 
Semi-ah-moo Bay• ..••.••••••••••. •.••... .•. do ......... •••••. 

3. 

A."'· 
9 21! 

9 56 

11 21 
13 15 

13 31! 

9 38 

9 39 
9 25 

10 8 

10~ 

10 37 
)2 6 
13 40 

14 10 

12 36 

11 17 

12 2 
II 26 
12 42 

12 33 
:l 49 

·146 
4 liO 

4. 

A."'· 
I 7 

13<;! 

1 33 
I 5.5 
2 0 

l 35 

l 4B 

I 2 
I 5ll 

49 
l 16 

l 4 
l 15 

l 0 
57 

] 54 
] 11 
I 6 
l 13 

1 28 

1 3 

6 
2 

5. 

Feet. 
1.3 

1.2 
1.4 
2.6 

2.2 

:S.7 

3.7 

3.7 
3.6 
3.4 
3.6 
3.6 
4.8 

4.5 

6.3 

3.6 
4.4 
5.l 

6.l 

5.6 

4.6 
9.2 
5.7 

• Bee remarb on page 144 and following. 

7, 

Fett. Fed. 
1.6 1,0 

1.5 0.6 
].~ I J,I) 

3.2 1.6 

2.9 1.4 

5.0 
4.7 

5.1 

4.8 
4.3 
4,4 

4.3 

5.2 

5.l 

7.3 

4.7 
5.5 
6.8 

7.4 

7.4 

5.5 
JI.I 
6.6 

2.3 

2.2 

!1.8 
2.-4 

2.5 
2.8 
2.8 
4.1 

3.7 

4.9 
2.7 
3.5 

3.7 

4.6 

4.B 

4.0 
7.2 
4.8 

8. 

r. ..... 
6 &9 
6 43 

6 36 

6 12 
6 12 

6 22 

6 18 
6 13 
6 25 
6 31 
6 18 
6 311 

6 13 

li~ 

6 15 
6 19 
6 19 

6 19 

6 3 
6 20 

6 34 
6 3 
611 

9. 

, .. '"· 
5 2S 

5 40 

6 11 

6 13 

6 ll 

6 0 
6 5 
6 5 
5 58 
6 2 
6 9 

5 51 

6 7 

5 59 
6 11 
f> 59 

6 0 
6 7 
6 28 

6 6 
5 52 
6 25 
II 19 

10. 

"·"' 0 12 

43 

30 

30 

3f> 

34 

39 

33 

28 

ll6 

Non.-Tbe mean interval ln column 3 bas been increued by 121&. 26m. (half a mean lunar day) for oome of the pol'll! in Delaw...., river and Obe1&

peake bay, "" u ID aoow the 1u .. ceuion of times from the mouth. Tb•refore, 124. 26m. ourbt 10 be subtraeted from the 0B1ahliabments which are 

sreater than that quantity before WIWg them. 

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: 

Exam]k I.-lt 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 
spring tides of column 6, viz: 5.4 feet. If the soundings on the chart are reduced to low 
water spring tides, 5.4 feet are 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 of mean tides being 1.1 foot lees 
than for springs, the rise or increase of depth will be half of this, or 0.6 of a foot lees than 
5.4 feet, which is 4. 8 feet, or nearly four feet ten inches. 

Example II.-Required the time of high water at Boston on January 23, 1851. From the 
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American Almanac we find the time of the moon's southing or transit, on that day, 5h. 18m. 

a. m., and from Table I the mean interval at Boston dry dock is llh. 27m. 
We have then 5h. 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. 

If 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 half 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 44 minutes, one minute. The time of transit on the 

date assumed in the preceding example is 1711. 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 W asington, the corrections required may, in this first 
approximation for the 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 4h. 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, I Oh. 
32m. a. m., recollecting that 4Ji. 45m. p. m. is the same as 16h. 45m. reckoned from midnight. 

The height of this tide, corresponding 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: 

lOh. 58m. p. m., time of low water January 23. 
6 13 duration of flood from Table I. 

Sum 17 11 or 5h. llm. on January 24. 
On having found the time of high water, the time of the next following high water may be 

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. 

Sum 12 26 duration of whole tide. 
4 45 p. m., January 23, time of high water. 

Rum 17 11 or 5h. llm. a. m., 24th 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. 

4 19 a. m. of the 23d for the preceding high water. 
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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. 

L~BLE II. 

Interval bdween the time of moon's transit and the time ef high u;ater for different hoitrs of transit, and for 
several different ports. 

New Yo:JPhiladelphfa,IOld Pt. Com-

----

Timeofmoon 1.s Bo~ton, Mus. Baltimore, Smithville, Charleston, Ft. Pulaski, Sa~ Key West, San Francisco, 
traneit. 

N. Y. f--~- : fort, Va. 
Md. N. C. s.c. vannah, Ga. Fla. Cal. 

Jr.. "'· h. ,,., h. m. h-. m. k. m. h.. m. h. m. h. m. h. m. h. m. A. m. 
0 0 11 38 8 20 l 31 8 33 6 47 7 26 7 38 7 30 9 26 12 5 

0 311 ll 33 B 18 l 28 8 ll7 6 4~ 7 21 7 33 7 25 9 19 11 59 

l 0 1l 28 8 15 l 25 8 21 6 37 7 16 7 27 7 19 9 12 11 53 

l 3(f 11 24 8 JO l 21 e 15 6 31 7 13 7 21 7 15 9 6 11 47 

2 0 11 20 8 6 1 18 8 9 6 26 7 9 7 16 7 II 9 0 11 41 

2 30 11 16 8 0 l 14 8 4 6 21 7 6 7 12 7 8 8 55 11 36 
3 0 11 13 7 55 l ll 8 0 6 ]7 7 4 7· e 7 6 8 51 11 :i:J 

3 30 II 10 7 52 1 8 7 56 6 13 7 3 7 5 7 5 8 50 11 :la 

4 0 JI 7 7 52 1 6 7 52 6 ll 7 2 7 2 7 4 8 49 11 3S 
4 :io 11 6 7 52 1 3 7 49 6 IO 7 3 7 2 7 3 I 8 53 11 46 

5 0 11 6 7 53 1 0 7 48 6 10 7 4 7 3 7 4 I 8 57 11 55 

5 30 11 9 7 56 0 59 7 00 6 13 7 6 7 7 7 6 9 7 12 a 
6 0 11 13 7 59 0 59 7 53 6 19 7 9 7 12 7 8 9 17 12 11 

6 :Ill ll ]9 8 5 l l 8 0 ti -25 7 13 7 19 7 12 9 J!!! 12 16 
7 0 II 25 8 11 1 7 8 7 6 32 7 l7 7 24 7 16 9 39 12 !J:j 

7 30 11 32 8 17 1 15 8 15 6 39 7 23 7 32 7 22 9 45 12 29 

8 0 11 38 8 '23 1 23 8 24 6 44 I 7 28 7 38 7 28 9 52 12 34 
8 30 ll 43 8 27 l 29 8 33 6 49 7 33 7 45 7 34 9 54 12 37 
9 v 11 47 8 32 l :J4 8 40 6 52 7 37 7 48 7 39 9 56 12 36 

9 ao 11 48 I 8 34 1 :J!l 6 45 6 54 T 39 7 50 7 42 9 53 12 34 

10 0 11 49 8 35 l 4ll ~ 48 6 53 7 4() 7 50 7 43 9 51 12 30 

10 30 11 48 8 34 l 43 8 48 6 52 7 40 7 47 7 41 9 45 12 24 

ll 0 ll 47 8 31 l 41 8 46 6 l)O 

I 
7 36 7 44 7 37 9 39 12 17 

11 30 ll 43 8 !25 l 37 8 40 6 48 7 30 7 41 7 34 9 32 12 e 
I 

TABLE III. 

Showing the rise and fall ef tides, and corrections to be applied to determine the depth at high water ef sound
ings on charts rP,ferred to mean low water, and to low water 1rpring tUles. 

Time or\ Boeton, Mass. New York, N. Y. Philad~lphia, Pa. Old Point Comfort, Va. Baltimore, Md. 
moon's moon'1 

11a11oit. ~ _e_. __ c_. -\~~ _c_. __ A_. ___ n_._ ~ ~ ~ ~ ~--B-. ___ c_._ transit. 

Ht>rw. Fut. Feet. F•d. Feet. Feel. Feel.. Feet. Fut. Fw. Feet. Feet. Feet. Feet. F.,t. Fut. HOUY'. 
0 11.ll IU.6 ll.3 4.9 4.5 4.9 6.:l 6.2 6.3 2.9 2.6 2.11 1.5 1.4 1.8 0 

1 ll.3 W.6 11.3 4.9 4.5 4.9 6.4 6.4 6.5 3.0 2. 7 3.0 1.5 1.4 1.6 1 

51 11.!l 10.5 11.2 4.7 4.4 4.8 ~.6 6.5 6.6 2.9 !1.7 2.9 1.5 1.3 1.5 2 

3 10.6 Io.3 u.o 4.3 4.2 1 6 s.6 o.s s.e 2.6 2.6 2.s 1.4 1.3 i.5 3 

4 10.0 10.0 10.7 3.B 4.0 4.4 6.4 6.4 6.5 2.3 !l.4 1!.7 1.3 1,1! 1.4 4 

5 9.2 9.7 10.4 3.5 3 8 4.~ 6.1 6.1! 6.3 2.1 2.3 51.6 1.1 1.1 1.3 5 

6 8.8 9.4 111.l 3.3 3. 7 4.1 l 5.7 5.9 6.0 2.0 2.2 2 . .5 0.9 I.I J.3 6 
7 8.8 9.3 lll.O 3.3 3.7 ! 4.1 5.4 5.6 5.7 !1.0 !1.3 !1.5 0.9 l.l 1.3 7 
8 8.9 9.5 10.2 3.6 3.8 I 4.2 5.2 5.3 5.4 2.ll !1.4 i!.6 1.0 l.!I 1.4 8 

9 9.4 9.7 10.4 4.0 4,0 ,! 4.41 5.4 5.4 5.6 2.5 !1.5 2.8 1.1 1.3 1.5 9 
lo 10.1 lo.o 10.7 •• ~ 1 4.3 4.7 5.7 s.7 5.8 2.8 2.1 2.11 1.3 1.4 1.e 10 

l1 10.7 I 10.3 11.0 4.8 I 4.5 4.9 6.0 6.0 6.1 3.0 2.8 3.0 1.4 1.4 1.6 11 
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TADLE III-Continued. 

I Smithville, N. C. I Clla£1eston~~~---~~-;:~:ski, Sav~r~=~--1- ~;y-~e:st, Fla. II San-Francisc'~~~ I T. r 
Time of . ime o 

=~I I I . I I """"" II I . I ' I ~;:;:;: 
--_A_. - __ B_. - __ c_. - __ A_. _l_B_. - __ c_. -1-A-. - __ B_. - __ c_. - __ A_. _:_n_. - __ c_. _!_A_. -:-B_. _l_c_. -I 

~ - ~1- -1-1- - ~. - -1- -l-1'-11'- -0 5.2 I 4.8 I 5.1 6.0 . 5.5 6.0 7.~ 7.4 7.8 1.6 ' 1.4 1.6 . 4,5 4.0 4.4 0 

j ~i i~ i ~:i g I ~1 ll ~i u ~·~ 1i 1 n r~ r ~; 1 n 1 g 1 
: ~! . :: I l:l fi 1 :; ll 1 n fi l:~ ::: I U :: i l:~ I ~i ~l ; 
:: : : : : :: : : I :: I :: I ; : ; : ; : : : I : : : : I :: I :: I :: I :: 
In these, tht variations in the interval between the moon's transit and high water are shown 

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 11~ hours. The numbers for change of 
the moon correspond to tboso of Oh., and for 13 hours (or lh. p. m. of tho calendar day) to 
1 hour, and so on up to 23 hours. The ports for which the numbers are given arc designated 
by the heading of the columns. 

The mean interval, it will be seen, does not occur at full and change, but nearly two days 
afterwards, 011 tho .A.tlantic coast. At Key West it occuri:1 more nearly at full and change, 

and at San 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 table 
of nearer approximation is quite as simplo as that of Table I. 

Ruk to find the time of 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. 

Exampie 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 lh. 24m., astronomical 
reckoning, or lh. 24:m. p. m., calendar time. From Table II, we have, under the heading of 
New York, for lh. 30m., (the nearest number to the lli. 24m. in the table,) Sh. lOm. 

Thus, to lh. 24m., time of moon's transit, 
Add 8 10 interval 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. 
R'llk to find tlie hei,ght of high water.-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 correspouding to the time of transit; in column B, the number to be added to 
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soundings on the chart, where the soundings are given for mean low water; in column C, the 
number to be added to charts of which the soundings are given for low water, spring tides. 

Iu the foregoing example, (III,) the time of transit being betwee~ 1 and 2 hours, we find 
from Table III, 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 feet, (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 the whole tide. 

Example IV.-To find the next high water following 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 9/t. 34m. p. m., October 1, time of high water found, 

Add 12 25 duration of flood and ebb. 

Sum 21 59, or 9h. 59m. a, m. of October 2, the time of the 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 occurring 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 very 
different. The 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. 

In Puget Sound the inequalities for the interval of high water and for the height of low 
water follow this rule, but those for the interval of low water and height of high water dis

appear about one day before the moon's declination is greatest, and are greatest about four or 

five days before the greatest declination. 
When the moon's declination is north, the highest of the two tides of the twenty-four hours 

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. 

'l'he lowest of the 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 the annexed diagrams. 
In them the height of the tide is set off at the side on a scale of feet, and the hours of the day 
are at the top. At 12 noon, for example, the tide-gauge marked 6. 7 feet. Joining all the 
heights observed in the twenty-four hours, we have a curve like that marked in the figure. 
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The two high waters arc a and c, and the two low waters bi 
f-,,.-t--4--'f--¥-Jlfll.-'l--.i''l'-"'~~o...i,i..Afl~...JL~ 

and d. If a is the high water, which occurs about twelve 

I ' 

hours after the transit of the moon, when the declination is 

south, the elib a b is quite small, and the high water, ct, if' 

much lower than the next high water, c. If the moon'R de

clination is north, it is the large high water, a, of the second 

diap;ram, which occurs next after the transit, and about 2 

twelve hours from it. Tables IY and Y, give the number to :1 
be added to the time of moon's transit to find the time of\ 
high water almost as readily as in the former case. They :..-~_;._...;._..._..._..._+-r--i-+--r-+-+--1--1 

O I I 1111~RAM, 2 
are of double entry, the time of transit being, as before, i ! [, I 
placed in the first column. The number 0f days froru tlie 7

\ 
1111 

6'. i I I day at which the moon had the greatest declination is :;[ \ \ 

arranged at the top of the table. Entering the first column 
4

!. ' 

1

1 

with the time of transit, and following the line horizontally 
31· I until we come under the column containing the days from the :1- I 

greatest declination, we find the number to be added to the 1 I , 
time of transit to give ~he time of high water. If the moon's o

1 
I 

L__.!.,_.2._L....!.--~..!-~--~--'-............ 

declination is south, Table IV is to be used; if north, TalJ!e V. 

Tables IV to IX, inclusive, have been recomputed, using· more complete data for the inequa

lities above referred to, and to those for San Franci8cO similar tableR have been added for San 

Diego, As1oria, and Port Townshend. 'For the other places on tlie Vil estern Coast given in 
Table I the following rules will give sufficiently clo,:;e approximations. 

To obtain the times of high or low water for San Pedro, Cuyler' s harbor, and San Luis 

Ouispo, compute first the time for San Diego, by Table IV, V, or VIII; then add to the Lime 

thus obtained 30 minutes, to obtain the time for Sau Luis Obispo, and subtract 13 miuutes for 

Cuyler' s harbor. At San Pedro the time of high or low water is sensibly the same as at San Diego. 
For Monterey, South Farallon, ~fare island, Beuicia, Ravenswood, and Bodega, compute first 

the time for San Francisco, then subtract from the time thus obtained 1 h. 44 m. for Monterey, 

1. h. 29 m. for the South Farallon, and 49 m. for Bodega, and add 34 m. for Mare island, 1 h. 

4 m. for Benicia, and 30 m. for Ravenswood. For Thunderbolt bay, Port Orford, and Neeah 

harbor, compute first the time for .Astoria, then subtract from it 40 m. for Humboldt bay, 1 h. 

16 m. for Port Orford, and 9 m. for Neeah harbor. 

For Steilacoom and Semi-ah-moo bay, compute :first the time for Port Townshend, and add to 

it 57 m. for Steilacoom, and 1 h. for Semi-ah-moo. 'l'he approximation will be only a rough 

one for Steilacoom. 

For the heights, Tables VI, VII, and IX for San Diego, can be used without change for San 
Pedro, Cuyler's harbor, and San Luis Obispo. These tables for San Francisco are also appli

oable to Monterey, South Farallon, and Bodega. For Mare island, add 1.2 foot, for Benicia, 

0.9 foot, and for Ravenswood, 2. 7 feet to the quantities for San Francisco. 

For Humboldt bay, Port Orford, and Neeah harbor, the table:i for .Astoria may be used, 

subtracting 1. 7 foot for Humboldt bay, alld 1.0 foot for Port Orford. For .Keeah harbor, the 

tables will give approximate re:iults without change. 

For Semi-ah-moo bay, add one foot to the quantiti1:Js iu the tables for Port Townshend. For 

Steilacoom, a rough approximation may be obtained by adding 4.6 feet to them. 

19 
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TABLE IV.-SAX DIEGO. 

;:: l BOOTH DECL[KATION.-D&VS FROM MOON'l3 GkEATES'T DECLINATION, ------- ~ 
e . i-- --~~-· --·----------------
~ -~ i Defore- After- ~ i:: 
o ~ \ e ~ 

~ i 7 '-B--5_1_4_1_3_1_2_1_1_1 __ 0 __ 1_1_2 __ 3_:_4 __ s_
1
_6_,_' __ ~ 

h. 
1 

!1-. rn. l /J.. m .. 
1
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' I I ' : i I I ... --1-·-\--i-'·-1-1--1-,,--1-1--! I ' ! I ' 

h. m. I h. m.' h. m. i h. m. h. m. I h. m. : h. m. , h. ru.. ) h. m. h. m. h. m. h. m. j h. rn. ! k. m. h. m. I h. m. 
3 45 \ 3 21 I 2 "1 I 2 2 1 32 1 13 . l 26 I l 44 ! 2 2 ' 2 21 :! 42 2 5 7 : 3 15 ! 3 3J I 3 45 I 0 0 

3 :ll:I ! 3 14 2 41 1 55 1 25 ! J 6 : JY I 1 37 i l 55 2 14 I 2 3.) 2 50 I 3 8 ! 3 '16 3 3811 0 3J 

3 3:2 ! 3 8 2 3d 1 49 l 19 : l 0 l 1:3 j I 31 ' I 4U [ 2 8 i 2 29 !-.! 44 i 3 2 i 3 20 :3 32 l 0 

3 jj6 I 3 ~ I 2 :J2 l 43 1 13 I 0 :;.i l 7 I l 25 1 43 2 2 \ ~ ?3 2 Jrl ! 2 55 ! 3 141 3 26 l 30 

3 ~l I 2 57 : 2 27 l 38 81' 0 4Y I 2 : l 20 l 3S l 57 1· 2 l~ 2 33 2 51 I 3 9 ;; 21 I 2 0 

3 18 i 2 51 I '.I 24 l 35 5 0 46 0 59 i l 17 l 3:'> I 54 ' 2 15 \ 2 2\1 2 4B \ 3 61' 3 18 2 3G 

3 16 ! 2 52 ' 2 :l~ l 3J 43 I 0 44 0 57 i 1 15 l 33 l 5~ I 2 l;J 2 28 ' 2 4G ; 3 4 3 16 3 0 

~ ~~ :1' 2 53 I 2 2.J ! l :oil 0 45 0 5~ i l !6 l 34 l 5J . 2 14 2 29 : 2 47 3 5 3 ]'; I 3 3() 

3 26 : 
5~ I : :~ : : :: l l~ ' ~ !! : ~ i ~ ~ : ~ i ~ 5~ I ~ ~ : ~~ I : :~ ~ 1~ : : I : 3~ 

! !~ I ~ l~ ! : ~ ~ !: : ~: ~ ~ j : ~~ I ~ ~~ : :~ : I~ I : ~~ : ~~ ! : I~ ! :~ i ~ :~ ~ ~ 
3 5\l : 3 28 ! 2 58 \! 9 I 39 J 2U l 33 I l 51 2 9 2 28 I 2 49 3 4 ! 3 2'2 3 40 I 3 5211 6 0 

4 I I 3 37 I 3 7 i 2 I~ l 48 I 29 i l 42 I 2 u 2 18 I 2 37 I 2 58 3 13 ' 3 31 3 49 I 4 I G 30 

! 1: : ~ :: : ~~ , : : ~ 5~ ~ ~ : :: 1 ~ l: : :~ ~ ;: I ~ )~ : :~ 1 ~ ~~ . : ~ , ~ 1: I ~ 3~ 
4 18 I: 3 54 3 24 : 2 ~ 2 5 j l 46 ; l 59 ! 2 l 7 2 35 2 04 I 3 15 3 30 ! 3 4~ 4 6 4 18 8 0 

4 !Y 3 &f> I 3 25 2 :J6 2 6 i ] 47 ! 2 0 i 2 18 2 36 2 551 3 15 3 31 3 49 . 4 7 4 19 8 30 

! !: I ~ :~ ~ :; : : ~ : : 1• : :~ : :~ : ~ :: : ~~ , ~ ~: ·1 ~ :~ ~ :. ! ~ :: : ! : 1 ~ '.: : 3~ 
4 IO I 3 45 :J 16 I 2 27 I 57 I I 38 l 51 : 2 y 2 27 ! 2 4ij 3 7 3 22 I :l 40 ' 3 581 4 lO I 10 0 
4 6 3 42 ' 3 12 I 2 2:l I 53 ! l 31 I 47 i 2 :; 2 23 i 2 421 3 3 3 18 : 3 36 : 3 54 ' 4 6 10 30 

4 0 i 3 361 3 6 2 17 I l 17 I l 281 l 41 : l 5~ ' 2 17 2 J6 2 57 3 12 [ 3 ;JO i 3 I~ I 11 0 

3 541 3 30 I 3 0 2 ll l 41 I l 22 : l 35 ' I 5:J I 2 ll 2 3-0 I 2 51 I 3 6 I 3 \14 : 3 42 : : ~ I II 3() 

TABLE Y.-PORT TO\Yl\SIIEXD. 

____________ .. _o_R_T_H_ .. _•_c_L_"_ .. _,T_•_o_N_.-_n_.v_si FROM MOO\IN'• GRUTEST DECLINATION. - -- - ~-- ---1' 
Before- Afier-

;_1 __ (_6 ___ 5 _1_4_:_3_ :1,_2_1_1 __ 0 _11-1 ___ 2_'_3 __ 4 _l_s_\_6_1_1_1 
: I i I I I 
? It..~ m. A.. m.. h. m. I h.. tn.. h. m. I /&. m. h. m h.. m. Ii. m. h.. m. h.. m. h. m. , h. m. 1 h. m. h m. 
! 3 45 4 9 4 39 ! 5 28 ! 5 58 : 6 17 6 4 5 46 5 2ll 5 9 4 48 4 aa : 4 10 I :J 57 3 45 ' I 3 38 4 2 4 32 : 5 21 ; 5 51 I 6 10 5 57 5 39 I 5 21 5 ~ ' 4 41 4 26 i 4 6 I 3 50 3 38 

3 3'.! 3 56 4 26 . 5 15 : 5 45 6 4 5 51 5 33 ' 5 15 4 56 I 4 "!<> 4 2~ ' 4 ll I 3 44 3 32 

h. 
() I) 

i 
2 o I 

I 
326 350 420 .'\ 9 539

1 
558 545 527 5 9 450i 429 414 3561 338 326 

a 21 :J 45 4 15 5 4 5 34 s 53 :; 40 s 2-2 5 4 4 45 I 4 24 4 9 [ 3 51 a :JJ a 21 

0 30 
I 0 

l 30 
2 0 
2 ;JO 

3 0 
3 311 

4 0 
430 

5 0 
5 30 
6 I) 

6 3J 

7 0 
7 30 

8 0 
8 30 

9 0 
9 :JO 

IO 0 

2 30 
3 0 
3 30 
4 0 

4 30 

Ii 0 
5 30 

9 0 
9 3G 

16 0 

lo 311 

11 0 
11 ti 

3 18 3 42 4 12 5 1 5 :JI 5 50 5 37 5 19 5 l 4 42 I 4 21 4 6 I 3 48 3 30 3 l~ 

3 lfi :J 40 4 lO 4 59 5 29 5 48 5 35 5 17 4 59 \ 4 40 ! 4 19 4 4 3 46 :J 28 3 161 
3 17 3 41 4 ll I 5 0 5 30 5 49 5 36 s \8 5 0 4 41 i 4 llO 4 5 " 3 41 3 2~ 3 11 ' 
a 21 a 45 , 15 s 4 5 a4 s 53 5 40 s 22 s 4 4 45 I 4 24 4 9 i a :;1 a 33 a 21 

3 26 3 50 4 20 5 9 5 :J9 5 58 5 45 5 27 5 9 4 50 I 4 29 4 14 I 3 ;;ii 3 3~ 3 l!6 

3 32 ;J 56 4 26 5 15 5 45 6 4 5 51 5 3J 5 15 4 56 i 4 35 4 20 4 21 3 44 3 32 
3 41 i 4 5 4 35 5 24 5 54 6 13 6 0 5 42 5 24 5 5 4 44 4 29 4 II 3 53 3 41 

a s2 4 1s 4 46 s :ia s s 6 24 6 u 5 sa 5 35 s 16 I 4 55 4 40 " 22 " • 3 s2 
4 l 4 25 4 55 5 44 6 14 i 6 33 6 20 6 2 5 44 5 25 I 5 4 4 4U 4 31 4 13 4 I 

i :1 i ~ L~ 1 ~ i ~ 1 g if: 1 i 11 1 ~ rn 1 1 g 
1 

i ~ i :i, 
4 18 4 42 5 12 6 l 6 31 \ 6 50 6 J7 6 19 6 I 5 42 5 21 5 6 4 48 4 30 4 Jo I 
4 15 4 39 5 II 5 58 ti 118 I 6 47 . 6 34 6 161 5 Ml 5 3~ 5 181 5 3 4 4~ 4 ll7 4 15 

: 
1! : E : 2 : : i : ~ 11 

: :; i : ~ : 

1
: I ::: : ~~ I ~ 

1
! i : : : E 1· : :: : l: I 

3 M 4 18 4 48 5 371 6 7 6 llEl I 6 13 5 55 I 5 37 5 181 4 571 4 4Q 4 21 4 6 3 54 ·1 

1-0 30 

II 0 

ll 30 
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If we disregard the daily inequality, the column headed San Pranci8co m Table 11 would 

give us, as in the examplPs on the Atlantic coa~t, the means of determining the time of high 

water. 
Example V:-Reqnired the time of high water at North Beach, San Francisco, Cal., 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 Sli. lOm.; requiring a correction of 16m. to the time of transit 

for San Francisco, which is thus found to be 1 lli. 57m. 
2d. The moon's declination i:; south, and at the time of transit about two days after the 

greatm;t. Ent.ering Table IV we fiud 12h. {or Oh.) of transit, the nearest number to llli. 
57 m. which the table gives j and following the line 11orizontally until WR come to two days after 

the greatest declination we find 13h. 14m. 

To llh. 57 m., time of tramiit of the moon, February 7, San Francisco, 

Add 13 14 from column Oh. transit and two days after greatest declination. 

Tl1e sum 25 11 or lh. llm., February 8, is the time of high >Yater 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. lm., time of transit February 6, 1853, 

13 31 number for llh. transit and one day from greatest declination. 

Sum 24 32 time of high water Oh. 32m. a. m. February 7. 

The height ql higl1 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. Talilc VI is for south declination, and Table VII for 

north. 

TABLE VI.-SAN DIEGO . 

. ~ 
" c 

SOUTH DECLlk.ATlOl'f,-D.&YS PllOM MOON'S GRli:.&.TEf!T DJ!CLINATCONe ~· 
" 0 

Before-
~-#. 
._ " 

.~ !i ' 7 I 6 5 I 4 I 3 I 2 1 0 
r.. f i ----1----1-- ---1--
.Hour. Fert. i Feet. Feet. ) Feet. 

1 

,J<l!et, ! Fut. .Feet, Feet, 
~ 4.7 . 4.5 4.3 I 4.2 4.1 4.1 4.1 4.1 

l 4.6 I 4.4 4.2 4.1 I 4.() 4.0 4.0 4 .. 0 
2 4.4 4.2 4.0 ' 3.9 I 3.8 3.8 3.B 3 8 

3 4 I \ 3.9 3.7 3.6 I 3.5 3.5 3.5 3.5 
4 3.8 I 3,6 3.4 I 3.3 3.2 3.2 3.2 3.2 

: ::: i ::: ::: ' ~:: II !:~ !·: : ~ !:~ 
7 3.7 I 3.; s.3 3.2 J.1 3.1 3.1 a.1 

8 ll.8 3.6 3.4 3.3 3 2 3.2 3.2 3,2 

e 4.4 4.11 4.o 3.9 I J.s 3.s 3.s 3.8 

10 1.7 4.5 4.3 1, 4.2 I 4.1 I 4.1 4.1 4.1 
11 4.S 4.6 4.4 4.3 I 4.2 4.2 I 4.2 4.11 

0 • 

After-
E:; 
~s 

l 2 3 411li6 7 ! 
--!- E-< 

Feet. Feet. Fed. Feet. Feet. Fed. Feec.. Hour. 
4.2 4.3 4.5 4.8 5,l 5.5 5.8 0 
1.1 4.2 4.4 'II.I 5.0 5.4 5.7 l 

:J.9 4.0 4.2 4.5 4.8 5.2 5.5 2 
3.6 3. 7 3.9 4.2 
3.3 3.4 
3.1 
3.1 
3.2 
3.3 
3.9 
42 
4.3 

3.2 

3.2 
3.3 
3.4 
4.0 

4.3 
4.4 

3 6 
3.4 
3.4 
3.5 
3.6 
4.2 
1.5 
1.6 

3.9 
3. 7 

3.7 
3.8 
3.9 
4.5 

4.8 
4.9 

4.5 
4.2 
4.0 
f.P 
4. l 
4.51 

4.8 
5.l 

I 
5.2 

4.9 5.2 3 
4.6 4.9 4 
4.4 4.7 5 
4.4 4.7 6 
4.5 4.S 7 
4.G 4.9 8 

:u 5.5 II 

5.l'> 5.e 10 

5.6 5.S 11 

.. 
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TABLE YIL--SAX DIEGO. 

~ ~ g 111'.0R.TU DECLlN.ATHHii.-UAY8 FROM M.OO?i~fl ffREA"r1£6T DJH.:LJN.&.TION. § 

.5 j Before- ~----i----- ---- After- ~ ·~ 

i~ i--7--l-6-~j--5---1-4--1--3-~I ;-T··-1- 0 1;-,--~--1-3-:--4--, 5 6 I 7. ~E 
-'"'---1--!-1-- --:-1---;--·--1--:------i----

Hou-r. Feet~ Feet. Feet. :Feet. Feet. i, Feet. l .Peet. Feel. i Feet. Feet. 1 Fe.ct. l Feet. Fed. Feet. Feet. J:fouT. 

o ~·:: ~-: ::~ ::~ :.: ::: J ::~ ::: I :-~ ::~ ~:: 1 ~:~ : ~ :.~ ::: o 
2 5.4 5.6 5.8 .o.9 6.0 6.o · 6.u 6.0 I 5.Y 5.8 5.6 5 3 s o 1.6 4.3 2 

3: 5.1 5.3 5.5 5_6 5.7 5.7 5.7 .b.7 I 5.6 5.5 5.:~ 5.0 4.7 4.3 4.0 3 

4 4 8 5.o 5.2 5.3 5.4 5.4 5.4 5.4 1 5.3 5.~ s.n 4.7 4.4 4.0 3.7 4 

5 4.6 4.8 5.0 5.1 5.2 5.2 5.2 5.2 5.1 5.0 4,8 4.5 4.2 3.8 3.5 5 

6 4.6 4.8 5.-0 5.l 5.2 5.2 5 2 5.2 5.l 5 0 4,8 4.5 4.2 3.8 3 5 6 

7 

8 

9 

IO 

ll 

4.7 4.9 5.1 5.2 5.3 5.3 5.3 5 3 5.2 5.l 4.9 4.6 4,3 3.9 3.6 7 

4.8 ! 5.0 5.2 5.~ 5.4 5.4 5.4 5.4 5.:J 5.2 5.0 i 4.7 4.4 4.0 3.7 

5.4 5.6 5.8 5.9 6.0 6.0 6.0 6.0 5.9 5.8 5.6 5.3 5 0 4.6 4.3 9 

5.7 5.9 6.1 6.2 6.3 6.:J 6.3 6.3 6.2 6.l 5.9 5.6 5.3 4.9 4.6 JO 

5.8 6.0 6.2 6.:J 6.4 6 4 I 6.4 6.4 6.:J 6.2 6.0 5.7 5.4 5.0 4. 7 11 

' 

TABLE YI.- SAX FRA~crsco. 

-~ 
§ SOIJTH [)t:CLINATHJ!'L-DAYB f"ROM .MflON~S. GREATEST DIO:CL!NATION. 

c 

= ·'1 
~" After-
c ~ 

3!4i5j61••_.'§ 
' I I . .... ___ . ---,---1--- -------I

' Before-

! __ 7 __ 1 ____ 5 ___ 4 ___ 3 __ ! -2--i--1-1 0 i I : 

--;_~' Feet. i Feel. , Feet. : Feet. Fed. Feet. , Feet. Feet. [ Feet. ': 

2 

0 ::~ l !:~ ::~ !:~ ::~ ' !:~ . ::~ !:: ,I ::: I 
4.6 I 4.5 4.3 4.I 4.1 '..O 4.1 4.1 4.2 

J 

4 

5 

10 

11 

4.5 

4.3 

4.1 

4.1 

4.4 4.2 

4.2 4.0 

4.() ! 3,8 

4.U 3.8 

4.2 4.1 3,9 

4.4 4.3 4.1 

4.5 I 4.4 4.2 

4.7 4.8 4.6 

4.7 

4 .4 
4.5 

4.0 4.0 J.9 4.0 4 .0 \ 4. l 

3.8 3.8 J.7 3.8 3.8 3.9 
3.6 3.6 J.5 3.6 3,6 3.7 I 

3.6 3.6 .3 5 3.6 3.6 ~ 7 

3.7 3. 7 

:i.9 a.o 
4.0 4.0 ! 

4.2 
4.3 

4.2 

4.3 

3.6 

2.8 
3.9 
4.1 

4.2 

3. 7 

3.9 

4.0 

4.2 
4 3 

3.7 

3.9 
4.0 

4.2 
4.3 

3.8 
4.0 

4.1 
4.3 
4.4 

Fed. 
4.5 I 

4.4 
4.3 

4.2 

4.0 

3.8 
3.8 
3.9 i 

4.I 
4.2 
4.4 

4.5 

Ft-et. Feet. Feet. Feet. Feet_ Jlour. 
4.7 4.8 ! 5.0 5.3 5.5 
4.6 4.7 4.9 5.2 5.4 
4 5 

4.4 
4.2 

4.0 

4,0 

4.1 

4.3 
4 4 

4.ti 

4. 7 

4.6 

4.5 

4.3 
4.I 

4.I 
4.2 

4.1 

4.5 

4.7 

4.8 

4.8 

4.7 

4.5 
4 3 

4.3 
4.4 

4.(i 

4.7 
4.9 

5.0 

5.1 
5.0 

4.8 

4.6 

4.6 

4.7 

4.9 

5.0 

5.2 

5.J 

5.3 

5.2 
5.0 

4,8 

4.8 

4.9 

5.1 

5.2 
5. 4 

5.5 

2 
;i 

4 

5 

6 

8 

9 
JO 

II 

TABLE ·nr.-SAN FRANCISCO. 

i NORTH DECLJllJA.TION.-DAYS FROM MOON 1.S GREA.Tll:S'T DRCI,INA'l'ION. 

~ J - -- -- ) - IBefore-f I - ; ll I 
~ 7 6 5 4 3 2 1,0 112 

--- --- --- --------- ---i---1---1 __ _ 
Hom-. 

0 

l 

2 

3 

4 
5 

6 

B 

9 
10 

11 

Feet. 
5.4 
5.3 
5.2 

:l.l 

4.9 

4.7 
4 7 
4.8 
5.0 
5.1 
5.3 
5.4 

Feet. 
55 
5.4 
5.3 

5.2 

5.<t 

4.8 
4.8 
4.9 
5.1 
S.2 
5.4 
5.5 

Feel. I F•.t. \' Fut. II Fut. 
:;., 7 5 9 5.9 6.0 

6.G 5.8 5.8 j 5.9 

5.5 

5.4 
5.11 
5.0 

s.o 
5.1 

5.31 5.4 
5.6 
5,7 

5.7 

5.6 

5.4 
5.2 
5.2 
5.3 
5.5 
5.6 
5.B 
5.9 

~j 1'1 ~:~ 
5.3 5.4 

5.S 5.6 

5.6 

5.S 

5.9 

5.7 

5.9 
6.0 

Feet.' 

I 
I 

5.9 

5.8 
5. 7 

::! '11 5.2 
5.2 
5.3 

5.5 I 

5.6 I 
5.8 
5.9 I 

1, 

Feet. 

!·: l·,i 

5.7 

5.6 
5.4 

5.2 

5.2 

5.3 
5.5 

5.6 
5.8 
5.9 

I 

Feet. 
5.8 \ 

i 

5.7 ' 
5.6 I 

! 5.5 

5.3 
5.I 
5.1 

5.fl 
54 
5.5 

5.7 
5.8 I 

Feet. 
5.7 
5.6 

s.5 
5.4 

5.2 

5.0 

5.0 

s.1 1 

After-

3 4 __ 5_) __ 6_ 

Peet~ 

5.5 
5.4 
5.3 

5.2 

5.0 

4.8 
4.8 
4.9 
5.1 

5.2 

5.4 

5.5 

Feet. 
5.4 
5.3 

5.2 

5.l 
4.9 
4 .. 7 
4.7 

4.81 
5.0 

5.1 

5.3 I 

5.4 I 
I 

Feet. 
5.2 
5.1 

5.0 

4.9 
4.7 

4.5 

4.5 

4.6 

4.8 

4.9 

5.1 

5.2 

Fe-tt. 
4.9 
4.8 4.7 
4 6 

4 .4 

4.2 

4.2 
4.:l 

4 6 

4.8 

4.9 

~ 

Q 

E -5 
.... " 
0 s 
" 

7 i ~ 

Feet. Hou.,, 
4.7 u 
4.6 1 

4.5 2 

4.4 3 

4.2 4 

4.0 5 

4.0 6 

4.1 7 
4.3 s 

4.4 9 
4.6 10 

4. 7 11 
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TABLE VI.-ASTORIA. 

I 
I!' 

--~ ROUTH DECLINATIOX.-DAYS FROM .MOON'S GREATEST DECLJN&TCON". 5 
g 0 -

~ ~ 1--··· Before- J AfrN- , ~ ·1 
.§!: 7 ! fi' 5 4 I 3 2 1 ; 0 I 1 2 I 3 I 4 5 I ti I 7 :~ 
E-- I 

1 
I I 1 l r ------ --- --- --- --- --- --- --- --- ___ , ___ , ___ ---,·-- ---·---

Hour. Feet. F<et. Feel. Feet. I Feel. Fed. Feet. F,.t. Feet. I Fnt. Fut. Fett Feet. I Feet. Fed. I Hour. 
0 8.0 8.J b.·I 8.5 8.6 8.6 8.6 8.6 8.5 8.4 8.3 8.1 7.7 I 7.4 7.0 ·1' 0 

8.0 8.2 8.4 8.5 8.6 8.6 8.6 8.5 8.5 8.4 B.2 8.1 7.7 7.4 7.0 

2 7,8 8,1 8 2 8.4 8.4 8.4 8.4 B.6 8.3 8.2 8.1 7.9 7.5 7.2 6.8 I 2 
3 7,5 7,8 7.9 8 I 8.1 8.1 8. 1 8.1 8.0 7.9 7,8 7.6 7.2 6.9 6.5 3 

4 7.1 7.6 7 5 7.7 7.7 7.7 7.7 7.7 7.6 7.5 7.4 7.2 6.8 6.5 6.1 I 
5 6,7 7.0 7.2 7.3 7.3 7.3 7.3 7.3 7.2 ' 7.1 7.0 6.8 6.5 6.1 5.7 

6 6.5 6 8 7,0 7.l 7.l 7.1 7.1 7.1 7.0 6.9 i 6.8 6.6 6.3 r 5 9 5.5 6 
7 6.7 7.0 7.1 7.2 7.3 7 3 7.3 7.3 7.2 7.1 7.0 6.8 6.4 6.1 5.7 

8 1.0 1.a 7.5 1.6 1 6 7.6 7.6 , 7.6 7.5 7.4 7.3 7.1 6.8 6.4 6 o 
!) 7,5 7.8 8.0 8.1 8.1 B.l 8,1 ' 8.1 8.0 7.9 7.8 7.6 7.3 .,I 6.9 6.5 

10 7,9 8.2 8.4 8.5 8,.; 8.5 8.5 8.5 8.4 8.3 8.2 8,0 7.7 7.3 6.9 10 

11 g,1 8,4 ~.6 8.7 8 7 8.7 8 7 8.7 8.6 8.5 8.4 8.2 7.9 7.5 7.1 ll 

TABLE Y1I.-ASTOR1A. 

NORTII D-ECLINA.TIQN,-DJ..YS FR.OM MOON 1S GR.E.ATEST D£CLIN..&.TION', I I g ---i=·;l After- ·c ~ Before-

~ '1i6 5'4,3i2 I oi 121 I 

------ --- --- --- --- ---1--- --- ,---1---1---,---
1 I ' I I Hou,.. Feet. Feet. Ferl.. Feet. Feet. Ftct. Feet. Ftd, 1 Fel!t. I Fett. Feet. Feet. 

0 7.4 7,1 6.9 i 6.8 6.t; 6.8 6 8 B.t; 6.9 I 7.0 I 7.1 7.3 
I 7.4 7 I 6.9 6.8 6.8 6.8 6.<S l 6.8 ' 6.9 7 .0 7.1 7.3 

2 7 2 6 !I 6.8 6.6 6.G 0.6 G.6 6.6 6. 7 6.8 6.9 7.1 

3 6.9 6.6 6 5 6.3 6.3 6.3 6.3 6.3 6.4 6 5 I 6.6 6.8 

4 5.5 6.2 6.1 5.9 5 9 s.9 s.9 5.9 
1 

6.o 6.1 I 6.2 6.4 

5 a.1 5.9 5.7 5.6 5.5 s.s 5.6 5.6 i 5.7 5 1 I 5.9 6.o 

6 5.9 5.7 5.5 5.4 5.3 5.3 5.3 5.4 5.5 5.5 I s.7 5.9 
7 6.1 5.8 .5.6 5.5 5.5 5.5 5.5 5.5 5 6 5.7 ! 5.8 6.0 

8 6.4 6.2 6 0 5 9 .5.8 5.8 5.8 5.8 5.9 6.0 6.2 6.3 
9 6. 9 6. 7 6.5 6.4 6.3 6.3 6.3 6.4 6.4 6.5 6. 7 6.8 

16 7.3 7.1 6.9 6 8 6.7 6.7 6.7 6.B 6.9 6.9 7.0 7.2 

11 7.5 7.2 7.1 7.0 6.9 6.9 6.9 6.9 7.0 7.1 7.2 7.4 

TABLE VI.-PORT TOWKSHEND. 

_5_[_6~ I 8 
7 I E= ___ , __ _ 

Feet. \! Feet. ! Feet. 
7.6 8.0 8.4 

7.6 8.0 8.4 

7.5 

7.2 
6.7 

6.4 
6.2 

6.3 
6.7 

7.2 

7.6 

7.8 

7.8 

7.5 

7.1 

6.7 

6.5 
6.7 
7.0 
7,5 
7,9 

8.l 

8.2 

7.9 

7.5 

7.1 

6.9 
7.1 

7.4 

7.9 
8.3 
6.5 

llou.r. 
0 

2 

3 

4 

5 

6 

9 

lU 

u 

~ ·"1 --··-·---·--·-------------------------------1 
-;; \I NOit.TH DE(!LUU.TlON .. -DAYS FROM .NQOJ('S Oll.KATEST DECLlKATION • 

.._ = Before- I Aft.E'r-
c f ' 

~ ~ J __ 

1_i _i_1 __ •_f_4_ 1 __ a_f __ 2_
11

1 __ 1 ___ 0_1===1==----2~~-~~~-a-_-_-1,===4=~~-s---a---~-.-i ~ Ho I F ~ F. .I ~ l I l 
ur. ut. \ 4-et. .ln:t. i Feet. ·. Feet. \ Fe.ct, 

1 
Feet. Feet. Feet. Fed, Feet. I Feet. Feet. Feet, Feel. Hour. 

O 6.6 6.3 5.9 : 6.1 i 6.4 I 6.9 , 7.2 7.4 7.5 7.5 7.5 7.l> 7.6 7.7 7.9 o 
I 6.7 I 6.4 6 0 I 6.2 I 6.5 I 7.0 I 7.3 7.5 7.6 7.6 7.6 11' 7,6 7.7 7.8 8.0 I 
: CJ.6 6.3 ~.9 i 6.1 , 6.4 ; 6.9 ! 7.~ 7,4 7.f> 7.5 7,5 , 7.5 7.6 7, 7 7.9 2 

6.3 6.0 5.6 I 5.8 ! 6.1 I 6.6 6.9 7.1 I 7.2 7.2 7.2 7.4 7.3 7.4 7.6 3 

: ::: ~:! II ::: I ::: !! ::~ ! ::: 1' 66 .. ~ I 6.8 II 6.9 6.9 6.9 Ill 6.9 7 0 7.1 7.3 4 i ' • 6.7 6.8 6.8 6.8 6.8 6.9 7,0 7.2 5 
6 6.1 5.B i 5.4 1' 5.6 i 5.9 i 6.4 I 6.71 6.~ 7.0 7.0 7.0 7.0 7.1 7 2 7.4 6 
1 11.4 6.1 , 5.7 5.9 1 s.2 i 6.7 . 1.0 1.2 f 7.a 7.3 1.a I 7.3 7.4 7.5 7.7 1 

B 6.5 6.2 I 5.8 I 6.0 I 6,3 ! 6.8 ! 7.1 7.3 I 1.4 7.4 7.4 7.4 7.5 7.6 7.8 8 

9 6.s s.2 
111 

s.a I a.o 6.3 I 6.s I 1.1 7.3 \ 7.4 7.4 7.4 1.4 7•5 1.s 1.s 9 

~~ ::: ::~ ' ~:: I ::~ I ::: I :: I ~:: 7.4 I 7.5 7.5 7.5 I 7.5 7.6 7.7 7.9 10 
7.4 7.5 7.5 7.5 I 7,5 7.6 7.7 7.9 11 
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T.ABLE VII.-PORT TOWN SHE ND. 

j . '------ SOUTH DECLIN .. TlON.-DAV. FROM MOON'S GltHTEST DECLINATION, t -
e ·~ ; ~ E ·~ 
~ ~ Before- A.tcr- "- c 
0 I! I I 0 :::; 

~ - ~ -6-1-5--4--3_\_2 __ 1_:_0 __ 1_:_2_,_3_:_4_!_5_1_6_!_1_ J -
I-Iour. Feet. Feet. Feet. Feet. Feet. Feet, Feet. I Feet. Feet , Feet. 1 Feet. 1 Feet. J :Feet. J Feet. Feet. !lour. 

0 7.6 7.9 8.3 8.1 7.8 '7.3 7.0 6.8 G.7 I 6.7 ! 6.7 ~ 6.7 6.61 6.5 6.3 0 
1 7.7 e.o 8.4 8.2 7.9 7.4 7.1 I 6.9 6 8 i 6.8 I 6.8 / 6.S 6.7 6.6 6.4 l 

~ ~:: ~:~ ~:~ ~:~ ~:: ~:! ~:~ I :.: ::: i !:~ I ::: l ::: :.~ I ::~ ::~ : 
45 7 0 7.3 7.7 7 5 7.2 6.i 66 .. 43 

1
1. 6.2 6.l 6.1 '1 6.1 6.l I !i.O I 5.9 5.7 54 

6,9 7.2 7.6 7.4 7.1 6.6 6.1 6.0 6.U 6.0 6.0 5.9 5.8 5.6 

6 7,1 7.4 7.8 7.6 7.3 6.8 6.5 6.3 6.2 ti.2 6.2 6.2 6.1 6.0 5.8 6 

.i n · l:! n i:i rn i1 ii 1 n ll 1 n I n ll n 1 ii ii .~ 
11 7.6 7.9 8,3 8.1 7,8 7.3 7,0 i 6.8 6.7 6.7 I 6.7 6.7 I 6.6 I 6.5 6.3 11 

NOTE:.-To use these tables with a cbart on wbicb the sounding~ are referred to mean low water, substract 1.2 foot from the nlftnberl!! in the tablea 
from San Diego to Astoria, 1.7 foot for Ne6-a.h harbor, 2.3 for Port Townshend, and 2,7 for Scmiahmoo and Steilacoom . 

• Examp!.e, VL-In Example V, to obtain the height of tide on February 7, the declination 
being south, we enter Table VI, for San Francisco, with Oh. of tram;it, and two days after 
greatest declination, and find that the tide will be 4. 5 feet above the mean of the lowest low 
water, or that 4.5 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 3. 3 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. 

Tables containing numbers to be added to the time of high water found from Tables IV and V, to obtain the 
succesb'ive low and high waters. 

TABLE VIII.-SAN DIEGO. 

-~ = I :!' • 

"" g ·.§ SOUTH DECLIN...&.T18N. BORTH DECLINA.TION. 0 0 
o; 

ii" a .. .s ;§ 
e~ 

Low water. I e ~ Q.,, 0 .,, 
.::: 1il Lowwo.ter. High water. Low water. High water. Low water. ~ ;; 

,!l 

I 
s 

!Ul (Sma.11.) (Laxge.) (Laige.) (Large.) (Small.) (Small.) m 00 .. ~ 

I 
~f c. .. Q .. 

-
k. m. 4. ,, .. h. m. h. .... h. m. ,., 

''" 

ll 
5 44 Ill 26 18 44 6 16 rn 16 18 00 , I 5 lB 11 ~ 18 40 6 42 li! 46 lt! 04 6 

~ 
5 00 11 34 18 34 7 00 13 10 18 10 5 • 

" 47 11 lll lS 115 7 13 l:l 32 18 19 4- ~ 
= 4 34 10 54 18 20 7 116 13 50 18 124 3 ~ 

4 ll4 10 38 18 14 7 36 H 06 18 30 ll 
4 17 10 !18 18 11 7 43 14 Ul 18 33 l j 

0 4 12 10 !Ill 18 Oil 7 48 14 94 18 36 0 

r i 4 14 10 !!I) 18 00 'f 46 14 114 18 38 1 l 

t 
4 ll4 10 28 Ill 04 7 3:1 14 16 18 40 : I . .: 4 38 10 40 18 02 7 22 H -114 18 42 

~ 5 01 10 SS 17 57 6 59 13 46 18 47 

T 5 ll5 11 18 . 17 ll3 6 3.5 13 l!6 18 51 5 ~ 

5 49 ll 44 17 55 6 11 13 00 18 49 6 
6 18 lll 18 18 00 5 ti 19 l!6 18 44 7 

·20 
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TABLE VIII.-SAN FRANCISCO. 

BOU'rH Dl:GLilU.TION. RORTB DE-CLIMATIOl'fo 

Low water. 
(Small.) 

h, m. 
5 5B 

5 l!6 
5 14 

4 55 
4 :r. 
4 24 
4 12 
4 12 
4 17 

4 27 

4 41 

4 56 

5 14 

5 36 

5 57 

High water. 
(Large.) 

h. m. 
13 14 

12 42 

12 10 

11 34 
I! (IQ 

10 34 

10 06 
10 0() 

10 02 

JO l2 

10 26 

10 46 

11 10 

11 l!6 
12 04 

Lowwa:rer. 
(Large.) 

A. m. 
18 58 

18 48 

18 38 

18 21 

18 05 

17 52 
17 36 
17 30 
17 27 

17 27 

17 27 

17 32 

17 38 

17 42 

17 49 

LowWllter. 
(Large.) 

.a. m. 
5 44 

6 06 
6 28 

& 47 

7 05 

7 18 

7 30 
7 30 

7 25 

7 15 

7 01 

6 46 

6 28 

6 06 
5 45 

High water. 
(Small.) 

h. ''" 
11 46 

12 1~ 

12 50 

13 26 

14 00 

14 26 

14 54 
13 00 

14 58 
14 48 

14 :J4 

14 14 

• 13 50 
13 24 

12 56 

Low water. 
(Small.) 

h. m. 
17 44 

17 M 

18 04 

18 21 

18 :Tl 

18 50 

19 06 
19 12 

19 15 
19 15 

19 15 

19 IO 

19 04 

19 00 
l~ 53 

TABLE VIII.-ASTORIA. 

BOUTEI Dl!:CLI!f.A. TI'ON • 

Low water. 
(Small.) 

It.: m. 
6 3ll 

6 14 
5 55 
5 34 

5 20 

I) 09 

5 M 

5 03 
5 05 
5 11 

5 18 

5 32 

5 50 

6 11 
6 35 

High water. 
(Large.) 

4. m. 

12 5~ 

JI! 33 
12 13 
II 47 

11 27 
11 07 
11 01 

10 53 

10 51 
10 55 

11 03 
11 15 

11 35 

11 55 
12 19 

Low water. 
(Large.) 

h.. m. 

19 17 
19 15 
19 14 

19 ~ 
19 03 

18 54 

18 52 
18 46 

18 42 

18 40 

18 41 
18 39 

18 41 
18 40 
18 40 

110RTH DECLI:N.A.TION. 

Low water. 
(Large.) 

h.. m. 

6 18 
6 42 
7 IH 

7 22 
7 36 

7 47 
7 61 

7 53 

7 51 

7 45 
7 ll8 

7 24 
7 06 
6 45 
11 21 

High water. 
(Small.) 

'" m. 
12 03 

12 29 
12 411 
13 15 

13 35 
13 55 
14 ()1 

14 09 
14 11 

14 07 
)3 59 

13 '17 

13 27 
13 07 
~ 43 

Low water. 
(!!mall.) 

Ir.. m. 
18 41 
18 43 
18 44 
U! 411 

18 55 
19 04 
19 06 
19 12 
19 lG 
19 18 
19 ll' 
19 19 
!9 17 
19 18 

19 18 

: l ~ 4 ~ 
3 "' 
2 

·1 

0 

!!~ 
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TABLE VIII.-PORT TOWNSHE:ND. 

-: d ~ = g -5 90tJTl1 DICCLl!f.A.'l'ION. IN<>R.TH DECLlNA.TION. g .g 
s .S Ei :g 

!i l =~ 
0 "" 

.::~ .:: ~ 
Low water. High water. Low water. Low water. High water. Low water. l:l 

"""' ~~ ~~ 
" M ~ .. ~"' 

lo. m. "· m. h. m. II.. m. h. m. h.. m. 

f : 

6 05 12 26 Ill 05 5 39 12 211 lB 31 

: l ~ 6 38 13 14 18 20 5 06 11 36 18 18 

e 7 18 14 14 18 40 4 00 lO 38 17 iii) 

~ 1 4 8 13 15 52 19 23 3 31 9 00 17 13 4 t ~ 
"' l ; 8 36 16 52 ~o 00 3 08 8 00 16 36 ; j ~ 8 43 17 :JO 20 31 3 01 7 22 16 05 

8 12 17 04 20 36 3 32 7 48 16 00 
0 7 40 lG 28 20 32 4 04 8 24 16 04 0 

H 
7 18 15 52 20 18 4 26 9 00 16 18 

:t~ 6 ;;9 15 l4 19 59 4 45 9 38 16 37 

~ 
6 38 14 3'l 19 36 5 Oli JO 20 16 58 

c::: 6 24 14 02 19 22 5 20 10 50 17 14 4 ~ 
< 
I : 6 10 13 26 19 00 5 34 u 26 li 36 ~ t < 5 ro 12 50 18 3.'I 5 45 12 Cf.I 18 01 

L 7 5 42 12 26 18 28 6 02 12 26 18 08 7 J 
I 

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 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 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 used in the same way for north declination, 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 anQ- 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 tbe 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 ab 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 a b 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. 
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TADLE IX.-SAN DIEGO. 

' 
-:5 SMALL EBE TIOR, OR FROM SM.ALI. IUAH WA..TEH. TO 8MALL L-OW WATER. F'ROH SM.ALL LOW WATER 1"'0 LAROE Bll.'lll '\\o-A.TER-. ~ 

~ ~ 
:!' Days from moon':1 grnatest declination. Days from moon's greatest decrination. ~ 

s c 

! I Before- I I After- Before- I After- ~ 

j 1_7_:~1~1~:~1-"._:~!--~ ~ ~1~:~1~1~1~ _1_1__'.'._1__'.'._:~~-1~1 · I-'- '-·-'-1~1~1__'.'._1~1~ __ t 
n 1n

1nln n'n:nln n nn n;n'n1n n 11n n 1n n ARIA AIA,n nln1nl~ 
v 1.0 ;i.4, a.o 2 6, ~-''· 2.1

1

. 2.0 2 u 2.1 2.a' il.7. a.2 a.~1 4.615.2 5.i 4.914.11 4.5 4.4 4.:il 4.£ 4.2 4.t 4.111.0/ 4.oj a.91 a.9

1

4.o o 
1 3.B 3.2 2.e; 2.4 2.11 u LB: l E l.9 2.J! 2.5! 3,(1! 3.61 4.4 5,0 4.9\ 4_; 4.5: 4.c 4.2 1.1 4.~ 4.0 3.9: 3.9 3.813.81 3.71 3.7 3.8 l 

2 3.5' 2 9
1 

2.5; 2.1' 1.e; t.6 L5 u J.6 1.•! 2.2: il.713 :;1 4.1
1 

4.1\ 4.614.4 1.2! 1.u 3.9 3.t' 3.7 3.7 3.6j 3.61

1

3.5 3.5j 3.413.4 a.5 2 

3 3.0 2.4 2 011.6: l.3i 1.1 l.O l.l l.l l.3j l.7I S!,i.ll 2.Bi 3.6i 4.21 4.l
1 

3.9
1 

3.7i 3.5 3.4, 3.3 3.21 3.2 3 113.1 3.0 3.0
1 

2.9
1

2.9 3.0 3 

4 2.2 l 6 Ui 0 E: 0.5i 0 3 o.~; 0.1. 0.3 0.5: 0.9, 1.41 2.0. 2.8, 3.4

1 

3.3i 3.1

1

, 2.9i 2.7. 2.6
1 

l!.5 2.412.4 2.d

1

· 2.:J 2.2

1

·. 2.2j 2.ll 2.1 2.2 4 

5 l.7 I.I O 71 0.3: 0.01 -.2 -.3[ -.~ -.-
1

o.o:0 4: 0.9[ 1.51 2.3 2.9
1 

2.1'! 2.6 2.412.2 2 l, 2.0 1.9

1

! 1.9 1.8 I 8

1

1 7, 1.71l.6
1

1.6 1.7 5 
6 1.8 J.2 0.8j 0.4; 0.11 -.l -.21 -.< -.II O.li 0.5 1.0; J.61 2.4 3_012.U 2.7, 2.5/ 2.:1 2.2 SUI 2.0 2.0 1.91· 1.9 1.81 1.81 l.7/ l.1 1.8 6 
1 SUI 1.7; l.3 0.9.· 0.6' O-•, o.:;:' U,3 0.410.6i 1.0. l.512. lj 2.9 a.5 3.41 3.21 3.0' 2 . .- 2.7. 2.6 2.512.5 2.4 2.4 2.3' 2.31 2.2, 2.212.3 7 

s 2.9 2_3 1.u 1.5, 1.2 1.<'J o.H. o.t 1.0 1.2/ 1.6, 2.1

1

2.7j 3.5 1.1 4.0l 3.sl a.6J a.413.3 3.2. a.1 3.1 3.o, 3.012.9! 2.9j 2.s 2.8 2.91 s 
9 3.7

1 
a.1 2.1

1

! 2.a, :;,o/ L.F 1.•

1

: l.• 1.~12.01 2.4! 2.9 3.5i 4.3 4.u. 4.81 4.6j. 4.4i. 4.~ 4.11 1.013.9!' 3.9 3.8j 3.8

1

3.713.713.6[ 3.6, 3.71,, 9 
10 4.2 3.G 3.2i 2.Bf 2.5

1 
2.3 2.2: 2.S: 2.3 2.512.9! 3.4

1 
4.0: 4.e 5.41 5.315.1, 4.91 4.7 4.6. 4.5 4.4 4.4 4.314.3 4.214.2

1
4.11 4.114.2f IO 

n 4.3 3.7' 3.3, 2.9; 2.6i 2.4, 2_3' 2.:i 2.4 2.6 3.oi 3.514.l' 4.9 5.5 5.1
1 

s.2' 5.fj! 4 "i 1.7 4.6
1 

4.5 4.5 4.4 4.1 4.3 4.3. 4.2j 4.lll 4.3 u 

From a tob ..•. ! ••••••••• '. •••••••.••••••••• ~ •••• ' •• Diogrn~ I. /I From b to~ •.••.••••••.••••••.•••••••.••...•..••. Dil•gram I. 
From r. to d .. ......................... .............. Diagram ll. From d to .e . .................................. ..... Diagratn II. 

TABLE IX.--SAN DIEGO--Continued. 

LARGE EBB TIDE,oR FROM L.&.RGE ll1GI:l"'..LTli.R TO L.A.ll.Gl: J,0\\'WA.TEJl, FROM LA.R.GE LOW WATER TO !!!MA.LI. lilGll WATER. ·-

~ 1--------~--~~------~--~------1-----·--------------------~-1 ~ 
.!' Days froru moon's greate!'-t dccliuation. Days from mo<m's greatest declination. .~ 
§ § 

~ ;___ _ Before- / .A.fter- Before-_____ j I_ ---~ter- i 
~ /_1 1~1-~:~1~:~ 1~.~1~1~1~1~1~-~I~ -7 1~1~ ~l~l__"._1~1~~ __"._/~~1~-~J_:_ ~ 

IA1R1nnln nlnlninln,A Alan An nln nln:n 1nnlnnn H 1 A A1A 
o I 5.2

1
5.8

1

6.2 B.o

1

6.9, 1.1i 1.~ ~-2 1.1
1 

6.91 B.5 6 o 5.4 4.6 4.o 4.1 4.:i 4? 4.7 4.sl 4.9! 5_015.0
1 

5.1 5.1 5.~2 5.2
1 

5.3 s.315.2 u 
1 ,, 5.o

1 
5.6 6 o 6.4

1 
6.7, 6.9i 1.0 •• o 6.9

1 
6.716.3 5.8 5 2 4.4 J.8 3.9 4.1, 4 .. J

1 
4.!> 4.6

1 
4.7f 4.B 4.8) 4.9 4.9 5.o s.o! s.1 s.1

1 
s.o I 

2 4.715.3, 5.7 6.11 6.4, 6.61 6.7 6.7 6.61 6.4 6.0 5.5

1

1 4.Y 4.1 3.5 3.613,8/ 4,0 4.2 4.3 4.414.5 4.514.6 4.6 4.7 4.7

1

, 4.S 4.81 4.7 2 
3 I 4.2 4.8i 5.2

1 
5.61 5.v1

1

6.1I 6.2 6.21 s.1 5.9 5.5 s.o 1.1 3.6 a.o 3 1 s.3 a.s 3.7 3.sl 3.9 4.fl: 1.0

1
4.1 4.1 4 2 1.2 4.3 4.314.11 3 

4 I 3.4 4 01 4.41 4.815. JI li.3
1 

5.4 5.41 5.3 5.114 '1 4.2 3.6 2.S 2.2 2.3 2.5 2.7 2.g 3.01 3.113.2!1 3.2 3 l 3.3 3.4 3.4 3.~ 3.5 3.4 4 
5' 2.913.~13 91 4.~ 4,6, 4.81 4.~ 4.914.B 4.6 4.2 3.7 3.l 2.3 1.7 1.8 2.0 2 3 2.-1 2.5: 2.6 2.7 ll.712.e 2.~ 2.9 !.1.9 3.U 3.D/ 2.9 5 

6 / 3 o: 3.614,0j 4.4

1

' 4.7
1 

4 9 5.0 5.0 4.91 4 7 4.3

1

3.8 3.2 ll.4 I.!! 1 .9 2.1 2.3 2 • .5 2.612.7 2.8 2.8
1 

2.9 2.9 3.0 3.0 :u 3.J'. 3.0 II 

7 ! a.5! 4.1, 4 514.9, a 2; 5.41 5.s
1 

5.5 s.•/ s JJ: 4.s 4.:i 3. 7[' 2.9 2.a 2.4 2.s 2.s a.o 3.1 :ui 3.a
1 

3.:J/ 3.4 a.4 a_ 2.s a.6 3.613.5 1 
s: 1.1 4.'i\ s.1 1 5.51 s.8; 6.o1 6.1

1
6.L s.01s.sls414.9 4.3 3.5 Q.9/ 3.o a.2 3-4 a.s 3.7 3.8 3.9 3.9 4.o 4.(' 4.1 1.1 4.!I 4.2 4.J s 

9 ! 4.9i 5.5! 5.~j 6.3f 6.6 .. 6.8: 6.~ 1 6.~16.81 6.6J 6.2
1 

5.1 5.1. 4.3 3.71 3.8
1

4.0 4.2 4.4 4.5, 4.6 4.7 4.714.8

1

4.S 4.9 4.9 5,0 5.0 4.11 9 

10 j 5-416.016-416 8; 7.J! 7.:J: 7.4] 'i.41 7.3: 7.lj 6.716.~ 5.614.8 4.2 4.3
1 

4.5 4.7 4.9 5.015.1 5.2 5.2 5 3 5.3 5.4 5.4 5.5 5.lil 5,4 IO 
111 5.5 6.l 6.5i 6.9,_ 7.2! "l.4: 7.517·5j 7.4j 7.2j 6.8

1 
R.:115.714.914.3 4,414.6 4:8 5.0 5,J 5.2 5.3j 5.3, 5.4i 5.4 i>.5

1
5.5 5.6 5.6 5.ii 11 

II From< tod ..... ~ •• :~=··•··••••···········!lia•-m I. I ) e•a. Fromd toe ............................................. [rfqram I. 

Frum¢ t() 6. ···· ···· ···· ···· ···· •••....... ........ Di.agrnm II. From l:J to c . ..•...••.. ....... ··~········· •.....•. Diagram II. 
--- ------------------ -- - --- --- --- ------ ----- ~------~-- - - - - ~------·~---~----·- ---- --- ------------------- --
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TABLE IX.-SA.N FRANCISCO. 

" I ••u.1.L EBB TIDE, oa FROM •MU.L >mm WATER TO SIULL L<>W WATER FROH SHA.LL LOW ~~ATER TO LA.It.GE HlGll \\'.ATER. 
I., 
! -~ 

----.l~ 

!~ 

5 [------------------------------------· ------------
Days from moon 'ts gr-eatest d("clination. Daye from moon'.t1 greatest dec1inatj.on. 

Before- After- B-efore- AftP.r- 1~ 
l 0 

~ 7 16 II 5 I 4 :J I I I 2 II 3 I 4 5 ! I I I 6 : 5 II I ! 2 '1 I 0 l-~I -2 ~l-:J_4_i~5---,-i -! ~ -=--.- -1- -_I_ - --l-,-'1-:-1_)_ -!- _I_: ___ :- -!-1_]_1_ -1--=-
Ft. j J.'t. j Pt. n. Pt. Ft 'Ft. Ft. Ft· Ft. j n Ft., Ft. Ft. 1 Ft. Ft 'Ft Ft. 1 n. :n rt . .n . Ft. Ft I Ft./ Fi 1 Ft 1 n.I Ft Ft. 

o 4 .. 7 14.o: 3.4 ~ g 2.412.0
1

J.8I'1.7 1 7' 1 9 2 '2 2.6' 3 rj 3.7 4 . ..J 5 2 4 ~ 4 6l 4 .. "> 4.o 3.7 a 4' a.2 31 1 3.0 3.1 :3.1 3.3F a 413 5
1 

n 

1 , 5 ' i I 2 ' 6 I I 2 I I 9 " I 4 2 - " ' 4 7 4 41 4 ')1 
•) i 3_.r.. <>.2! •J.u 2 9

1 
\;;I 2 9 n 91 3 I "'.) i I '· / 3.R: 3.21 '.7 2.2 1 1.EI I. 1.5 1.5 .7 "i :.4f 2._I :'·5

1 
• ~·" j ••• 01 ·"1 ~·~ .u u.," , 2.c1 , 1 ~. • 1 u.2, 3.3 

2 4.313.61
1 

3.0 2.5 2.1111.6 1.411 1.: 1.a[ I 5 1.8 2 2 2,, 1 3.314.o 4.8 I 4.a 4.>I· 1.1 1. 3.6 3.3 3.01 2.8 ~.712.61 2.712.7 2.9 3.«13.JI 2 
' I I I i I . ~ I 3 I 4.0. 3.31 2.7

1

2.2 1.71 l 3, 1.11 I.! 1.0 I 2 l 5l l.9 2.413.0 3 7 4.5 4.2 3.91 3.8
1 

3.3 3,U 2.71 2.5 2.4i 2.3. 2.4, 2 4 2.61 2.7, 2.8i 3 

4 i 3.61~.9 1 2.:i J.c 1.a: o Yi o •j o.610.6 o.e 1
1

1.0'. 2.0 2 6 3.3 4.1 1 3 o 3.513.41 2 9 2.6 2.3; 2.1 2.0
1 

i.g; 2.0; 2.0 2.2
1

2 :i
1

2.4) 4 

5 I 3 2 I 2.fi 1.911.4 0.9' 0 510.3102 0 2 0.410.7 1.11 J.6 2.2' 2.9 3.7 I 3.4 3.lj 3.0! 2.5. 2.2 1.9! 1.7 1.6! 1.5: 1.6 l.fi! l.E': l.91 2.0, 5 

~ ~-2 I ;·:i 1.911.4 (>.~'. o.~ o.:i

1

o2 0.21 0.4 o ") 1.1
1 

1.6

1

1 2.2~ 2.9, 3.7; 3.: :i.1i ;ui 2.i\ 2.2 1.9 1.7 J.6! J.5i t.6' 1 n. 1.e 1.9; 2.oi 6 
, ~.4 2 .. 

1

2.1
1 

J.6 1.1
1 

o.•i o.5 0.4 -0.4( o 6 0.9 3
1 

!.> 2.4 3 11 3 9 I 3.o 3.3

1

;j,2:2.7 2.4 2.I t.9 !.Bi 1.7: !.f; 1.~:. 2.0., 2.1\ 2.2; 7 

8 3.B :i.1. 2 sl 2 o 1.s, 1 1!1 o.9/ of o.e 1.0 1.al 1.112.2 2.P :J.5 4.:J i 4.0 :i.; 3.6! 3.I 2.sl 2.5
1 

2.~ 2.2
1 

2.1
1 

2.2! 2.2
1 

2.41 2.s1 2.6
1 

s 

9 4 I 3.4
1 

2.e 2 ;'j 1.e( 1.4 1.2/' 1 1 1.1 1 3 1.612.o 2.5

1

3.1 J s 4.6 I 4.Z 4.0i 3.91 3.4: 3.1 2.s; 2.6 2.5i 2.4; 2.s., 2.s1 2.,: 2.el 2.9\ 9 
JO 4.5 I 3.8: 3.2 2 7 2.211 8i 1.6 1.: 1.51 l.71 2.01 2.412.9 3.5: 4 2: 5.014.7 4.41 4.31 3.s; 3.5 :u, 3.0 2.9i 2.Ei 2.Si 2.s; 3.I[ 3.2! J.3· 10 

11 4 1 I 4.o; 3.41 2 gl 2 4! 2.0 1 1.~ 1 'I 1.1
1 
uj 2.2

1 
2.6 3.1 3.71 4 4 s 2 4.9 4.6

1 
4.5i 4.ui 3.7i 3.4i 3.2 -3~_L·J_3· iLJ__;J-_3._3.41 J.5

1
11 

l From a to b . ....................................... Diagram I. From b to c •• ••••••••••••••••• :. , ••.•. , ••••••••• Diagram I. 
F.ro1n c to d ......................... , ............ , Diagranl II. From d toe ................................ , •..•...... , Diagrl\Dl I[. 

T.A.BLE IX.-SA.N FRANCISCO-Continued. 
---------------

·~ I LAROE EBB TIDE, OR FROM LAROE HIGH WATER TO LARGE LOW WATER. i FROll LARGE LOW WATER TO SM.I.LL U!OH WATER. I~ s -------------.. ______________ ,1 ~ 

~ Days from moon's greatest decli11atio11. Days from moon \5 greatest deC:inatioa. ~ 

l Belfurc-1 i j I ' I ~fter- I I ' ' B~fore~ I I II i I ' After -I 1-1- l 
~ -~ ~ ~ ~ __:l__'~ ~ _1'.__ _'.__ ~'__:l__l~:-~-1..~-1~1_7_1~1~1~1~1~ ~i~i_'.__!~ ~1~1~!~ ~ ~ 

Ft. .n. Ft. Ft l Ft I Ft.I Fl. Ft . .Ft~ Ft. Ft.! Ft.: n.) Ft. Ft) Ft. Ft. Ft. Ft.) Ft./ .n.1 Ft./ Ft.I Ft ,
1 
n.

1 
F't. 1 n.

1 
n./ Ft., Ft. 

o 3.9 4.6 5 21 5.7 6.2, 6.61 6.B 6.9 6.9 6 7 6.4( 6.0I 5.5, 4.9 4.2, 3.4 3 1 4.0 4. I1 4.614.9/ 5 21 5.4\ 5 51 5.6 5.6
1 
~.s1 5.3

1 
5.2 5.2 o 

I I 3.7 4.4 5,01 5 516.0' 6.416.6 6.7 6.7 6.5 6.215.815.314.71 4.UI 3.2 3 5
1 

3.8 3.9 4.414.715.911 5 2/ 5.3. 5.4 5.:JI' 5.3
1 5.11 5 01' 5.01 1 

21 :t.5 4.2 4.8, 5.3 s.s s.g 6.4 6.5 6 6.3 6.u1 s.61 s.1 1 4,51 3.8\ a.o 3.3 3.6 3.71 4.2
1 

4.51 4.€ 5.ul 5. lj 5.2 5 1 5.'14.9
1 

4.11 4-~I !! -
3" 3.2 3.9 4.5 5.015.51 5.9

1 
6.1 6.2 6.~ 6.0 5.7\ 5.3; 4.~1 4.2, 3 51 2.7 3,0 3.3 3'.4: 3.91 4.2' 4.5' 4.71 4.~, 4.9 4 8: 4.81 4.61 4.5• 4.51 3 

4

1

2.s 3.5 4.ll 4.6j s l s.515.7 r..8 5.:1 a.6 5.3J 4.9
1 

4.413.8 3.1j ~.3 f 2 sl 2.9 a.o: 3 5/ 3 o1 ul 4.3; 4.4: 4 5 4.414.414.2\ 4.L ul 4 

fl I 2.4 3.1 3.7 4.2 4.71 5.1) 5.3 5.4 5.4 5.!I 4.914,5, 4.0, 3.412.711.9 I 2.2, 2 5 2.6' 3.1 3.413.7i3.9 4,0, 4.I 4 014.013.8' 3.7 3.7 6 
5 2.4 3.J 3.7 4 21· 4.71 5.115.3, 3.4 5.l 5 21 4.YI 4 5( 4.0/ 3.4, 2.7j 1.9 I 2 21 2.5 2 6! 3 lj 3.4, 3.7/ 3.9! 4.0i 4.11 4.~ 4.0j 3.8i 3.7 3.'il 5 

7 2.6 3.3 3.9 4.4 4.!115.31 5.5 1 5.6 5.6 5.41 5.1 •J.7[ 4.2f 3 6 2.9 2.l I 2.4 2.7 2.8 3.3! 3 6j 3.9; 4 I 4.2: 4.3 4 2i 4.2 4.ol 3.9 J.Y 

s a.c 3.7 4.3 4.B s.a. li.7i s.9\ 6.cl s.o s.s' 5.5 5.1
1

1.tii 1.0 :i.ai 2.5 2.e. 3.1 3 2
1 
3.71 4.~1.~! 4.514.61 4.7 4.6j 4.6\ 4.4 4.3\ 4.3 s 

ll 3.3 4.ll 4.6 5.1! 5.6j 6.ll\ 6.2\ 6.3 s. 6.1\ s.s s 4
1 

4.9, 4.3 3.ti, 2.s I 3. 11 3.4 3.5\ 4.11] 1.31 4.6 4.~1 4.9] s.01 4.9, 1 Yl 4 7 4.6 1.6 11 
10 3.7 4.4 s.o s.sl 6.0l 6.41 6.6 6.7 6.7 s s s.2 5.8, s.a 4.7

1

4.o; 3.213.5, 3.B 3.914.4

1

4 11 5.t s.2; 5 3 5.4 s.3j s.JJ s.1 5.o[ s.ol w 
11 3.9 4.6 5.2 5.1/ s.2 s.s; 6.e

1

1 
6.9/ 6.9 6.7: 6.4 6.oJ s.s 4.9 4.2 3.4 j 3.71 

1.0 1.1 4.6 4.9 5.2 5.41s.si5.6 s.5/' 5.5 s.3 s.2
1 

5.2

1 

ll 
I : I I ' I I I ' I I ! 

Fromc tod ............................... ., ......... Diagram I. J Fm1nJtn e ............................................ Diagram I. 

! ' Fr.on1 b to c .••• .................................. Diagr<nn 11. From at.ob ......... , •• , •••• ,, •.•••..••••••••••. Dia.gram 11. 
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TABLE IX.-ASTORIA. 

"' "'2 8)1.A.LL l!:BlJ TIDE-, OR P'R.OM SKA.LL HIGII W.A.TER TO SM.ALL L()W 1VA.TEll. Ji'ROH SMALL LOW WATER TO LA.ROE HIGH WJ..TB:lt. 

g 1~-----------------------~-------------------------_ .. .. Days from moon's greatest decllnation. Daya from moon's greatest declination. 

~ 8 a ~ .Before- After- Before- After- ~ 

l 7 6 ~_4_~~1_1___'.'__1__/~~1_4_~1~_:__1_1~~_4_~~1_1___'.'_~~~_4_~1~ 7 _i_ 
Ft. Ft. Ft. Ft. Ft. Ft. Ft. n I Ft.[ Ft Fl. Ft Fr.

1 
Ft Ft , Ft 

1 
Ft.. Ft Ft. Ft Ft.

1 

Ft. Ft. Ft Ft. Ft. Ft Ft.I Ft. Ft. 
o 7.4 6 7 6.o s.4 5.o 4.6

1

' 4.5
1

4.5 4.6 4.7 5.l, 5.5 6.2 6.9 7.e s.o, 7.e 7.5 1.2 6.s 6.4 6,3 ij.2 6.l 6.2 6.2 6.~ 6 3
1

6.3 6.4 o 
1 7.5 6,8 6.J 5.5 5.1 4.7 4.614.6 4.71 4,E 5,2 5.C 6.3 1.0 7,9 8.1/ 7.9 7.6 7.3. 6.9 6.5

1

6.4 6.~ 6.2 6.3

1

6.:J 6.4 6,4 6.4 6.5 l 
2 7.2 6 5 5.8 5.2 4.814.114.3, 4.3, 4.41 4 . .5 4.9 5.~ 6,() 6.7 7.6 7.817.6 7.3 7.0 6.6 6.2 6.J 6.0 5 9 6.0 6.0 6.1 6.116.1 6.2 2 
3 6.6 5.9 5.2 4.6 4.2 3.8 3.7· 3.il 3.81 3,9 4.3

1 

4.'i 5.4 6.117.0 7.21 '.o 6.7 6.4/ 6.0 5.615.l> 5.4 5.3 5.4 f,,415.5 5.5 5.5 5,6 3 
4 5.9. 5.2 4.,,

1 

3.9 3 .. 5, 3.1/ a.o a.o) 3.J/ 3.2 3.6: 4.o 4.7 5.4 6 3

1

. 6.5

1

' 6.3 6.o 5.7: 5.3

1

4.9, 4.8 1.1 4.6 4.7 4.7 1.e 4.s 1.s 4.9 4 
5 5.2: 4,5 3.8, 3.212.8 2.412.3 2.3i 2.412.5 2.9 3.3 4,0 4.715.6 5.8 5.6 5.3 5.~14.6 4.2j 4.1 4.0 3,9 4.0 4.0 4.1 4.1 4.1 4.2 .:; 
6 4.81 4.J 3.4 2 8 2.412.0j 1.9 1.9, 2.0, 2.1 2.5: 2.9 3,6 4.31 5.2 5.4j 5.2 4.9 4.614.2 3.8. 3.7 3.6 3.5 3.6 3.613.7 3,7 3 7 3.8 6 
7 5.0J 4.a 3.6 3.0 2.6 2.21 2 1 2.ll 2.212.3 2.7, 2.1 3.8 4.5

1

5.4' 5 61 5.4 5.1 4.8 4.4
1

4.0! 3.9 3.8 3.7 3 8 3,8 3.9 3.9 3.9 4.0 1 
s s.s

1 
4.e 4 1 3.5 a.1

1 
2.1 2.e 2.s

1
2.7 2.e 3.2. a e 4.3 :>.o 5.9 6.115.9 5.6 .s.3

1

4.9j 4.s
1 

4.4 4.3 4 2 4.a 4.:1 4.4 4.4 4.4 4.5 s 
9 6.3

1
5.6 4.9 4.3 3.9

1

1 3,5 3.4 :i.4
1

a5. 3.6 4.0: 4.4 5,1 5.B 6.7 6.9: 6.7 6.4

1

6.1 5.7
1

5.3
1
. 5.2 5.1 5.0

1

5.1 a.115.2 5.2 5.2 5.3 9 
10 1.0. 6.3 5 • 5.0 4.6 4.2 4.l 4.1 4.2 4.a 4.7 5.1 5.€ 6.51 7.4 7.s

1

1 7.4 7.1 6.d

1

6.4

1

. 6.o 5.9 5.8

1

5.7 5.8 5.8
1

5.9 5.9 5.9 6.o 10 

n 7.3/ 6.6 6.9 s.ai 4.~/ 4.5! 4.4 4.4
1

4.5; 4.6
1

5.0
1

5.4 s.1 6.~! 7.7 7.9 7.7 7.4 1.1 6.7 6.a: 6.2 6.1 6.0
1

6.1 6.1
1

6.2 6.2 6.2 6.a 11 

J•rom a to b • ••••••••. , .•. , .• •; .•...••..•....•. , • Diagram I. 
From c to 4 ••.•••• , . . • • . . • • . . . . . . . .. . . • . • • . • . . • . Diagram II. 

From b to c .......................... - . . . . . . . . . . . . . Diagram I. 
From d toe ............... ....................... Diagram II. 

'l'ABLE IX.-ASTORIA-Continued. 

·~ LARGE EDE TIDE, OR FROM LARGE HIGH 'fl'A.TJ:R TO L.LRGE L-OW 'WA'l'.&R. 

~ 
FJt()}I LAROE LOW V\-'A.TER TO SM:J..LL ltJGH WAT.ER, 1 

w Days from moon's greatest declination. Days from moon's greatest declination. ~ 

... 
11~~~~~~~-,.---,...~~~~~~~1-~~~~~~~~,---,..~~~~~~~1~ 
0 

Before- After- I Before- Aftet- ~ 

l ~,1 :. :.I :.I:. :: :., :. :.l~J :.! :J:I :1

1.-:.1 :I. :t ;I :. :. -~ :. ~I.I:. :. :. :. ;t, ;I, :t. :. I 
0 I ' 0 1 . ' 1.0 1.1 s.4 9.0

1

9.4 9.o 9.9 9.u 9.8 !1.1.i 9.a. 8.!1
1

s.2/1.5 s.616.4 s.s 6.9 1.2 1.s, 8.o s.1
1 

8.2 s.:1

1 

s.2 s.2 s.1 s.1 8.1 8.o o 
i 1.1 1 e 8.5 9.1. 9.s 9.910.010.0 9.!I !I.e •. 9.4

1

. 9.oi s s
1

1.6 6.7 6.i 6.7 7.o 1.a 1.11 8.1 s.2
1 

8.:i s.4. e.:i s.3 8.11 8.2 8.2 8.1 1 
2 6,8 7.5 8.2 8.819.!< 9.6 9.7 9.7 9.6 9 Si 9.l 8.7 8,01 7,3 6.4 6,£1 6.t 6,7 7.0 7.4 7,S 7.9 8.0 8.1 8,0 S.0 7.!I 7.9 7,9 7.8 2 

3 6.216.9 7.G 8.2. 8.€ 9,0 9.1 9.1 9.0 S.9, 8.5 8.lj 7.416.7 5.81· 5.6 5.S 6.l 6.4 6.8 7,2 7.31 7,4 7.~ 7.4 7.4 7.3 7.3 7.3 7.~ 3 
4 s.s 6.2 6.9 1.sl 1.~ s.3 s.4 B.4 8.3 s.2: 1.s

1 
7.4/ 6,7 6.0 s.1 4.9 5,1 5.4 5.7 6.1 s.s 6.616.7 G.~ 6.7 6.7 6.6 s.s 6.6 s.s 4 

s 4.8

1

5.5 6.2 s.s: 7.'< 7.6 1.1 7.7 7.6 7.s; 1.1

1 

s.1j s.0
1 

5.3 4.4 4.2 4.4 4.7 5.o 5.4 5.s 5.9i e.o 6.1.

1

11.0 s.o s.9 5.9 5.9 5.8 5 
6 4.4 5.1 5.8 6.4 6.~ 7,2 7.3

1

7.3 7.2 7.1: 6.7 6.3 5.6 4.9 4.0
1 

3,8 4.0 4.3 4.6 5.0 5.4 5.5. 5.6 5.7 S.6 5.6 5.5 5.5 5.5 5.4 6 

1 4.ti 5.3 6.o 6.6, 1.g 7.4 7.5, 7.5l• 7.417.a, 6.916.5 5.8 a.I 4.2 4.0 4.2 4.5 4.8 s.2 s.s s.7f 5.8 5.9 s.e s.s s.1 s.~ s.7 5.6 1 
s s.11s.B6.5 1.1: 7.5 7.9 e.ol 8.0 7.9

1

7.8, 7.4
1

1.oJ 6.3 5.6 1.1' 4.s 4.7 s.o s.a o.7 e.16.2i6.3 6.4! 6.3 6.:J 6.2 6. 6.2 s.1 8 

0 5.916.6 '1.3, 7.9. 8.3 B.7 8.81 B.8 8,7 s.s· ... B.2. 7.8: 7,1 6.4 5.511 5.3 5.5 6.8 6.1 6.5 6.9 7.0: 7.l 7.2! 7.1 7.1 'l'.O 7.0 7,0 6.9 9 
o ll.6 1.a e.o s.61 9.o 9.4 9.519 ll.4 9.s' s 91s.si1.a 1.1 6.2 li.O 6.2 6.5 a.a 1.2 7.6 '·'/ '·8 1.11/ 1.e 1.e 1.1 7.7 1.1 7.6 io 
l 6.9 7.6 8.3 8.9: 9.3 9.7 9.819.8 ll.719.6; 9.2 s.e

1 
a.1 7.4 7.5

1 
6.3 6.5 o.e 7 1 7.5 7.ll e.0

1 
s.1 s.2

1 
s.1 s.1 s.o s.o a.o 7.1 u 

Frotn c to d . ...................................... Diagram I. I From d to e. , ........... , . ,. . . . • • • • • • • . ........... Diagr&.lll I. 

____ Fr~:-~:~~_-:_··· -~~·~~·:_:·~~_ .. _._ .. _._._._ ... __ ._n_i_a_cr_a __ m_n_. __ ~l __ F_ro_m_b_1o_c._._._ .. _._ •• _._._ .. _._ .. _._ .. _._._ .. _._ .. _._._ .. _._ .. _._._ .. _n_iagra __ m_u_._~-
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T.ABLE IX.-PORT TOWNSHEND. 

·1 8'U.LL """ TU>l1., OR"'"" •MUL "'""' W.&TE>l. TO SMALL J,OW WA'Hit. ____ r_ .. _o_ .. _._"'_'"_LL-LO_w_w_ .. _T_E_"_T_o_L_ .. _ .. _a2_n_rn_n_w_ .. _TE_R_. ___ 1 ·1 

! 1~----B-.-:-:-l~-·-fr-om_m_o_lo_n_'•~g-re_.a~l•_••_t_d_ec_lI_·,n_a_ti:-,:-~-r-~-----1---l--l-B_e_fu-:-~-Yl•_f_ro_,•_m_lo_o_n~;-gr-e~l•_re_•_~'-•_c_li-n•-~-·ol_n_er----1--1--1~ 
! -7-~~~~~~~l~~~-~_J-~-~~-7-~\~~~1~1~1~1~1~~~~1~~ ~ 

ARR n A n!nlR'~:R_Jn n 11A A nll BllA 1

n n,nnjn;n_'n;~ nlnn:~1n 
o 4.5 5.6 6 9 8.o 8.6 8 9

1
8.8 s.s

1 
s .• 8 .•. 8.5 s.o :·3 6.6 5 5\ 3.5 3 91 4.6 6 o

1 
:·21s.4,9.o1 9.~1 9.6i 9.4

1

9.2 s.: 8.21, ,_g 1.1 o 
l 4.5 5.6 6.9 8 0 B.6

1

8 9
1

8.8 B.B 8.7 8.718.5 8 0 ,_3 6 6

1

5 5• 3.5 3.9 4.6 6.o
1 

1.2
1

8.4 9 o
1 

9.5, 9.61 9.4 9.2 8.1 8.2 7.9 7.1 l 

2 4.4 5.5 6.8 7.9 B.5 8.818.7 8.7J 8 6 8 6i 8.4

1

7.9
1 

7.2 6.5 5.41 3.4[ 3 8 4.5 5.9
1

7.118.3
1 

8.91 9.4 9.5, 9.3

1

9.1, 8.618.1; o.817.0 2 
3 4.1 5.2 6.5 7.6 8.2 8.5J 8.4 8.4I 8.3 ~ 3! 8.1 7.6 6.9 6.2 5 ll 3.113.5

1 

4.2 5 6 6.E

1

8.018.6,9119.21 9.0 8,8 8.317.SI 7.5 6.7 3 

4 3.5 4.6 5.9 7.6 7.6, 7.91 7.~ 7.el 7.7 1.1

1

1 7.5
1

7.o 6.a 5.614.5/1 2.5, 2 9, :J.6 5.0l 6.2 7.4 s.o, s.518.6. 8.4
1
s.2,7.7

1

7.2 B.91 6.1 4 
~ 3.1 4.2 5.5 6.6 7.217.51 7.4 7 417.3 7 3 7.1 ~ 6 5.9 5.2 4.J 2.1

1

1 2.5 3.2 4.6 5.o 7.o 7 el s.1 8.21 s.0
1

1.F 7.3 6.sr 6.515.7 5 ' I ' I ' I I I ! I 

7 3.3 4.4 5.7 6 B 7.41

1 

•. 7
1
! 7.6, 7 6 7.5 7.5 7.3 6.8

1

1 6.1 5.4 4.3•\ 2.312.7 .. 3.4 4.8, 6.0

1

17.2 7.8, 8.3. b.4
1
1 

8.2 8.0 7.5 7.01 6.71 5.9 7 
Ii 3.1 4 2 5.5 6.6 7.21 7 5 7.4 7 4 7.:J 7.3 7.1 6.6 5.915.21 4.11 2.112.5 3 2 4.615.8! 7.0 7.6 8.1 8.2. 8.0, 7.817.3 6.81 6.5 5.7 6 

I
- I ' I I I I - I I i ll 3.5 4.6 5.9 1.0 7.6 7.9

1 
7.8 7 s 7.7 7 7 7.5 7.o: 6.3 5.6 4.5

1 

2.5 2.9. 3.6 5.o. 6.2 7.4 8.0
1 

s.a• 8.6! 8.41 s.2 7.1 1.21 6.9. 6.I. s 

s 3.7 4.8 6.1 1.2

1
1.8

1
8.1) 8.0

1

8.0l 7.9 7.9 7.7 1.216.~ 5.B 4.7. 2.7
1 

3.J' 3.1' 5.216.4
1

7.6 8.2j s.•j s.sJ s.6.i 8.4 7.9 7.4] 1.1[ 6.3 g 

10 4.l :;.2 o .. ~

1
7.fi s.21 8.5 8.4 8.4 8.3 s a 8.J 7.6; 6.916.2 5.JI' 3.1 a.s 4.~ 5.c, 6.si s.o s.6i 9.1

1

9.21 9.o! s.sl s.a 1.s; 1.sj 6.7 10 

11 4.4 5.5 6.8 7.9, 8.5
1
8.818.7 8 718.6 8.6 8.417.9J 7.2 6,5 5.4 3.4: 3.8 4.5 5.917.lf 8.3, 8.919.4 9.5; 9.3

1 
9.1

1 
8.ti B.lj 7.8 7.0 JI 

TABLE IX.-POHT TOWNSHEND-Continued. 

i 
I 

LAB.GE JC:BB TIDE, OR Ji'RtJJlll LA.RGE HIGH WA.TEil TO LARGE LOW WATER, J FROM SMALi, LOW WA..TER TO LARGX JIIGll WATER. ·;;: 

" ~ 

I 
~ 

I'! Days from moon ts K?eatcst declination. Daya from moon's greatest declination~ ~ 

"' c 
0 " 0 

I 
c 

Ei Before- .After- Before- After- e .... ._ 
c " 
~ 31211 0 45617176 : ~. ~. ~t ~I~ l J'. ~ ~. 

e 
7 6 5 4 l 2 3 = 0 = = r--- -1-i--------1----
Ft. Ft. Fl Ft. Ft. , Ft.

1 

Ft. Ft Ft. Ft. Ft. Ft. Ft. Ft. I Ft. Ft. Ft. 
0 6.5 5.4 4 I 3.0 2 4, 2.1 2.2 2.2 2.3 2.3 2.5 3.0 3.7 4.4\ 5.51 7.5 7.1 '· '1 , 'i ,.., ... 1.., '·', ,.. .. ,I ,..I ··~ ... '·' ., 0 

l 6.5 5.4 4.1 3.0 2.4 2.J, 2 212.2 2.3 2 .31 2.!i 3.0 3.7 4.4] 5.5, 7.5 7.1 6.4 5.0 3.8 2.6 2.0 l.5
1

1.4 l.6 I.~ 2.3 2.~ 3.1 3.Y l 

2 6.4 5.3 4.0 2.9 2.3, 2.C, 2.112.1 2.2 2.2, 2.• 2.9 :I.ti 4.315.4 7.4 7.0 '·" "i '·' '·' u u ·~ uj '·' '·~ '·' '·',.. !I 
3 6.1 5.0 3.7 2.6 2,011.71 l.81 1.8 l.9 1.9 2.1 2.6 3.:J 4.U

1 
5.lJ 7.l 6.7 6.U 4.6

1 
3.4 !!.2 J.6 I.I l.O l.2 l.4

1 
l.9 2.4 2.7 :l.5 3 

4 5.5 4.4 3.1 2.0 l.4 l.l/ l.! 1.2 l.3 1.31 J.5 2.0 2.7 3.4' 4,5 1 6.51 6.l 5.4 4.0' 2.8 I ti/ l.O 0.5 0,410.6
1 6,8, 1.3 l.8 2.1 2.9 4 

5 5.1 4.0 lL 7 l.6 l.o o.71 o.s u.e 0.910.9 l.l J.6 2.3 3.0 4.1, 6.1( 5.7 5.0 3.6 2.4 1.210.6 0.1 0.0 0.2 0.410.9 l.4 l.7
1 

2.5 5 

6 5.1 4.0 2.7 J.6 l.O 0.7 0.8 O.B 0.91 0.9. l.I J.6 2.3 3.0 4.1 6.J: 5.7 5.U 3,6 2.4 J.2, O.fi 0.1 0.0

1

0.2 U.4 0.2 1.4 1.7 2.5 6 

7 5.3 4.2 2.9 1.ll 1.2 0.911.0 1.0 l.1: l.111.3 1.8 2.5 3.2 4.3i 6.3 5.9 5.2 3.8 2.6 "I'·'.., '·' ... 'l·' LO LO~' 7 

B .'l.5 4.4 3.1 2.0 1.411.li 1.2 l.2 1.3/ l.3 1.5 2.0 2.7 3.4 4.5, 6.5 6.1 s.4 4.? 2. s I.6 1.~ o.: 0.4I o.6 o.s 1. :·s 2.1 2.9 B 
9 5 7 4.6 3.3 2.2 2.2 2.9 3.6 

I .. 

'·'i '·'1 >.0 UI >.L '·' 0.0, 0.0 '-' L~ <.0 '·'1 '·' 9 1.6 l.311.4 l.4 l.511.5 l.7 4.71 6.7 6.3 
10 6.1 5.0 3.7 2.6 2.0, l.7 l.@ 1.8 1.9 1.9 2.1 2.6 3.3 4.0 5.11 7.1 6.7 6.0i 4.6 3.4 2.211.6 l.l 1.011.2 l.411.9, 2.4 ~.7 :J.5 10 
11 6.4 5.3 4.0 2.9 2.3 2.0 !I. I 2.1 2.2, 2.2 2.4 2.9 3.6 4.3 5.4 7.4 7.0 6.3i 4.9 3.7 2~5 1.9 1.4 1.3, l.5 1.7 l!.212.7 3.0 3.8 ll 

Exampl.e VIL-Thus, in Example VI, the high water of :February 7 was found to be 3.3 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, for San Francisco, with Oh. of moon's transit, and two days after the greatest declination 
in the first part of the table, and find 1. 9 foot, 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. 0 

feet, which is the rise of the large high above the small low water; the difference between I. 9 
and 3.0 or 1.1 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 i.vhat they 
would be approximately at all the successive high and low waters. A similar set of tables 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. 
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TIDES 08' THE GULF OF MEXICO. 

On the coast of Florida, from Cape Florida, around the Peninsula, to St. Mark's, tho 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 'l'ortu~as to St. Mark's the 
daily inequality is large and sensibly the same, giving the tides a great resemblance to those 
of the Pacific coast, though the rise and fall is much smaller. Between St. Mark's and St. 
George's island, Apalachicola entrance, tb8 tide8 change to the single day class, ebbing and ·, 
flowing but once in the twenty-four (lunar) hours. 

At St. George's i,;land there are two tides a day, for three or four day::;, about the time of 
the moon's declination being zero. At other times there is but one tide a day, with a long 

stand 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 very 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 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 Isle Dernicre 

they are distinct, though a little irregular, for throe or four days, near the time of the moon's 
zero declination. At all other times the single day type prevails, the double tides modifying 
it, however, :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 
hour. At Calcasieu the tides are distinctly double, but with a large daily inequality. The 
rise and fall being small, they would often present to the ordinary observer the same appear
ance as at Isle Derniere. 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 ~tanding at high water for a short time, 

the water falls a small distance and stands again at that height for several hours, then con
tinue~ to fall 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 declination. .A.tall other times there is but one high water in the day, 

with a long stand of from 6 to 9 hours, during which there are often small, irregular fluctua· 
tions or a very slow faU. 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 rendered quite irregular. 
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TABLE X. 

Rise and fall at several stati"ons on the Gulf qf Mexico. 

STATIONS. 

KEAN RISE AND l'ALL OF TIDES. 

Mean. I. At moon's 
greatest 

1 
declination. 

At moon's 
leMt 

declination. 

--------------- ------1-----1--------

i 
St. George's island, Florida. •••• ·--------·; 
Pensacola, Florida. - - • - •• - ••••••• -· ••• -·i 
For~ Morgan'. M_o~ile.ba.y, Alabama. .•••••• 1 
Cat island, M18sISS1pp1 ••••• - ••• -- ••• --- --1 
Southwest Pass, Louisiana.._ •• ---- --- • __ •. ! 
Isle Derniere, Louisiana·---·-··-------- i 
Entrance to Lake Calcasieu, Louisiana __ .·I 
Gal veeton, Texas - •• ___ •••• - - - - - - - - • _. _.; 
Aransas. Pa.8!', Te";~· ___ • -- •••••••••• __ •. j 
Brazos Santiago, lex.as ••••..••.. --··----; 

Ji't. 
l. 1 
l. 0 
l. 0 
1. 3 
1. 1 
I. 4 
l. 9 
l. l 
I. 1 
0.9 

Ft. 
I. 8 
I. 5 
1. 5 
1. 9 
1. 4 
2.2 
2.4 
1. 6 
I. 8 
I. 2 

Ft. 
0.6 
0.4 
0.4 
0.6 
0.5 
0. 7 
1. 7 
0.8 
0.6 
0.5 

lGl 

TO DETERMINE THE RISE .AND FALL OF THE TIDES FOR ANY GIVEN TIME FROM HIGH 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 given time from high water, or to approximate to the time which has elapsed from 
low or high water, by knowing the rise or fall of the tide in the interval. If the proportion of 
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 deci
mals. 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 Old Point Comfort and for spring and 

neap tides at each place. Units express tho 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 water has pas11ed about three 
hours. 

21 
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TABLE XI. 

Giving the height ef the tide above 'low water for every half hour before or ofter high water, the 
total range being taken as equal, to 1. 

NEW YORK. OLD POINT COllFORT. 

Time before or 
after high water. -

Spring tide. I Spring tide. I Neap tide. Neap tide. 

I 
i 

h. m. h 111. li.m. h. m. h. m. 

0 0 1.00 l.00 I. 00 l. 00 

0 30 0.98 0.98 0.98 0.98 

0 0.94 o. 93 0.95 0.94 

l 30 0.89 o. 86 o.88 o. 87 
2 0 o. 80 0.72 0.80 0.78 

2 30 0.72 o. 59 0.10 0.68 

3 0 o. 60 0. 45 0.59 0.51 

3 30 0.49 0. lll 0.49 0.44 
4 0 0. 39 0.19 0.37 0.34 
4 30 o. 28 o. 10 0.26 0.2t 
5 0 0.18 0.02 0,17 0.13 
5 30 0. 09 o.oo 0.08 0.01> 
6 0 0.05 ·-----·----· 0.03 0.01 
6 30 o.oo 1·-----------1 0.00 0.00 

TIDES IN COASTING. 

By 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, C. S. Rep., 1857,) shows 
that it is high water nearly at the same hour all along the coast from Sandy Hook to Cape 
Canaveral; of course, not in the bays and harbors and up the rivers, but on the out~r coast. 

It is high water exactly at the same hour all along the line marked XII, seen on the chart, 
near Sandy Hook, and north and south of Hatteras, and, with small interruptions, at Cape 
Lookout and Cape Fear, all the way to near Cape Cafiaveral. This same line extends eastward 
to near Block i1:!land, and south of Nantucket~ and then passes away from our coast. .A.t 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 so 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. 
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VESSELS TO AND FROM PORTS SOUTH OF NEW YORK. 

South of Sandy Hook, New Jersey, the line of XII hours is nowhere more than 18 miles 
from the coast; that of XIi nowhere more than 35 miles; that of Xq nowhere more than 48; 
and XI nowhere more than 110. The distance of these line8 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 from 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, Xli, XI~, 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 points 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 ooe.st, measured on perpendicular to co-tidal lines. 

Names of locations. 

Sandy Hook .•••••.••.••••.• -····. -- - . - • - .•••. 
Barnegat •••••••••••••••••••••••••••••••••••• 

Cape:May •••••••••••••••••••.•••••••••••••••• 

Cape Henlopen •••••••••••••.••••• _ ••••••••••. 

Aaaa.teague •••••••••••••••••••••••••••••••••. 

At XU hours. 

Nam. miles. 
12 

2 

15 

18 
7 

Cape Henry.................................. l2 

Cape Hatteras ••••••• _ ••••••••••••• _ •••• __ •••••••••••••••• ---

Ocracoke inlet •.•••••••••••••••••••••••••••••.•••••••••••••••• 

Cape Lookout •••••• _ •.•.•.•••••••••••• _ •.•••.•••••••••••••••• 

Beaufort entrance, North Carolina............... 6 

Cape Fear ••••••••••••••••••••••••••••••••••••••••••••••••••• 

Cape Roman • • ••• ••• • ••• • • • •• •••• •• ••• • • •• ••• • •••••••••••••• 

Cha.rleston light.............................. 8 

Port Roya.I entra.nce........................... 5 

Tybee entrance ••••••••••••••••••••••••••••••. 6 

At XI~ hours. 

Naut. miles. 
32 

29 

30 

33 
22 

28 

8 

11 

7 

15 

6 

10 

16 

17 

17 

At XI! hours. At XI hours. 

.1'.tard. mi/a. 
53 

39 

46 

47 
36 

48 

20 

26 

18 

24 

16 
21 

27 

29 

31 

Naut. mila. 
100 

78 
92 

92 

82 

100 

63 

71 

56 

63 

55 

_67 

70 

78 
82 

St. Mary's entrance........................... 12 25 40 110 

St. John's entrance........................... 17 35 48 -·------------

Cape Callaveral. •••.•••••.••••••.••. ---······- 16 ••••••••••••••••.••••••••••••••.•••••••...•••• 

Ca.pe Florida. .•••••••••••••••.••.••••••••••••• -· - - - ·--· - --···· •• • • ••••• • ••••• • •• • • - •• • • • •• - -- • • • •• • •• • - • • - --

The co-tidal lines are in such directions that at 10, 20, and 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 
Caliaveral 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 Hatt.eras, 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. 
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B. 

Na.mes of stations. 

Co tidal hour at IO, 20, and 30 nautical mile• from the 

coast, perpendicular to the coast. 

I 

Ten miles off. Twenty miles off. j Thirty mile.; oft'. 
---------------------- ______ , ______ ! _____ _ 

Sandy Hook •.••••••••••••••• ---- ••••••• ---- •• _ •.••.••• -- •. ! 
Barnegat ••.•..•••.••••••••••••.•...• ---------·--------··-· 
CapeM:ay ••.•..........••...•.................•............ 

" m. "· m. It. m. 
lZ 0 11 52 ll 4.5 

Cape Hen ]open .•• ____ •••••••• _ •••••••• - ••• - ••• - •••••• - •• - •. 

Assateague _. _ ••• _ •••••• _ •• _. • • • • • • • _. __ ••••••••••• _ •••• _. 

Cape Henry ••••• _ •••• _ ••.•••••••••••••••••••••••••• _ ••• _ ••. 

Cape Hatteras •••••••••••. ········-·-···-··--------··-··-··· 
Ocracoke inlet ..•••••...••• _ •••. -----· ..••.•.• _ •• --·-- •.••••. 

Cape Lookout .•. _ •• _ ....... ______ ••••• --- .. -- ----. ___ ••. _ •. 

J3eaufort entrance, North Carolina .• _____ ••••••.•••.••••• --- •• 

1 ~:~ ::.::~~::::::::::::::::::::::::::::::::::::::::::::::: 
Charleston light ••• --- •••.•••••••• __ •• -- •••••••••.. --- ...... 

Port Royal entrance ••••••••••••••••••••••••. ---·-- •.•••••••. 

Tybee entrance •••••••.••••••••••••••••••••••••••••.•••••••• 

St. Mary's entrance ••...•••••••.•••.•.•••••. ---------- •. __ .. 

St. John'• entrance •.....•.•.•.••••. _ ..•..••.• ---- .•..•••.•. 

Cape Canaveral. •••• ___ .---··· ••••••••••••••••••••••••••.•.. 

Cape Florida ••••••••• _ •••.•••••••••.••••••.•••••••••••••••. 

11 52 

12 5 

12 7 

12 0 

Ill 5 

11 45 

1\ 47 

11 45 

11 55 

11 38 

11 45 

11 52 

11 57 

11 55 

12 8 

12 7 

IZ s 
13 10 

11 44 11 35 

11 53 11 45 

ll 57 11 48 

11 48 11 37 

11 48 11 42 

11 30 11 22 

11 36 11 25 

11 30 11 20 

11 38 11 25 

11 25 11 18 

11 33 1l 24-

11 38 11 25 

11 45 11 32 

11 43 11 30 

11 57 11 47 
11 57 11 l>O 

---------------- --·-- ____ ., _____ 

·--·--·----·---- ----------~-----

It follows, then, as a general thing, from these two tables that the coaster, in passing from 
Sandy Hook to the St. John's would have the tides the same, within some fifteen minutes, as 
if he remained at Sandy Hook. So that leaving, for example, a high water, he would, according 
to the elapsed time, have the ebb and flood 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 northward 
and on shore, and the ebb to the southward and off shore, he would know by the time that 
elapsed from his departure and the period of the tide at which he started what tidal currents 
he might expect to meet as be passed along the coast. This, of course, is not peculiar to 

Sandy Hook as a point of departure, but would be true for any cf the entrances given in the 
table, taking care not to mistake the time of tides within for that at the entrance. 

By referring to George W. Blunt, esq., I have obtained the tracks of sailing and steam vessels 
passing from New York to ports to t.he south of it, as shown by the lines on the chart accom· 
panying this paper.-(See Sketch No. 65, C. S. Rep., 1857.) Tracing these on the map of 
co-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 the table. 
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c. 

Off-
I 

Co tidal hours on sailing lines measured on parallel of latitudes of places named in Um first 
column, between New York and-

I Delaware I Chesapeake Ocracoke Cape Fear.1
1
charleston. I Savannah.; st. John' s.·1 Cape 

I bay. I bay. inlet. i . Florida. ------1 I ' I I __ _ I I I 

Sandy Hook----·------ _J :~ m5 !' lh~ m~ :~ m~ :~ m5 I :~ m~ :~ m~ :~ m5 I :~ m~ 
Bamegat------···-----··111 57 , 11 57 11 57 11 57 , 11 57 ll 57 II 57 11 57 

Cape May--------------- 12 10 I 11 52 11 45 11 45 I 11 4!> 11 45 11 45 11 45 
Cape Henlopcn. _________ J __________ i 11 lil 11 43 11 43 11 43 11 43 11 43 11 43 

Assateague --· .. ----· ••. J. ·---- __ .. 11 55 11 33 11 33 11 33 11 33 11 33 
Cape Henry. ____________ J__________ 12 13 11 24 11 24 11 U 11 24 11 24 

Cape Hatteras_. __________ ---·-·-····---·-···· 11 48 11 48 11 48 11 48 11 48 

Ocraooke iolet ____________ ·---------1·--------· ---------· 11 42 11 42 11 42 11 42 

Cape Lookout.--------·-- ··--------i·-------·- ---------· 11 39 11 39 11 39 11 32 

Beaufort entrance ---·---.1--------·-i·--------- --··---·-· 11 39 11 39 11 39 11 32 

Cape Fear.----------------·---------·-···-·----------·-------·-- 11 36 11 36 11 24 

11 33 

11 24-

11 48 

11 42 

11 24 

11 24 

11 

Cape Roman. ____________ ----------1---------- --------·· ----------. 11 46 11 46 11 19 /·---· __ 

Charleston Light. ________ ----------------··-·---·--·--·----------!---------· 11 52 J 11 18 I -- -
PortRoyalentra.nce ••• _____________ _! __________ ---------· --·--·--·+--------·! 12 3 i 11 18 ~~~~~~~~~~ 

~.b::;:~:~;~~~~~~~:::: ~:::::::::'::::::::::~ :::::::::~ ~::::::::J::::::::: ::::~:::::\ ~~ ~: ::::::~::: 
! I 

St Jobn'sentumce-------1----------:---------- ------·--·1----------)---------· ··------··i 12 10 ·-·-------

~::,: ~=~~:~~: :::~:: :: ~~ 1~:: :~: ::: ~: ::~::: :: :· .:: ~::::~~I::~::~~:~: j:::: :::::: ':: :: ::::::I:::::::: ::I:::::::::: 
Thus, from Sandy Hook to Delaware bay, starting with XII hours 5 minutes, off Barnegat 

there would be, at the same instant, XI hours 57 minutes, and off Cape May XII hours 10 
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 Delaware bay to 
Sandy Hook. So from Sandy Hook to Charleston he will find, at the same instant, XII hours 
5 minutes at Sandy Hook, XI hours 57 minutes off Barnegat, XI hours 45 minutes off Cape }fay, 
a.nd so onward upon the parallels of latitude for the several points. For all practicc.l purposes, 
then, qf coasting, the succession of the tides, and, qf course, qf the tidal currents qf flood and ebb, wi"U 
be the same as if the navigator remained stationary. 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 bas thus come out of this investigation. That remarkable change of 
the temperature between the waters of the inshore cold current, and the warm waters of the 
Gulf Stream, occuring in so short a distance that Lieutenant Bache called jt the ''cold wall,'' 
takes place at distances off the coast of from 170 to 29 miles, (see Table D,) between Sandy 
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 para1lels of latitude of the points, 
at distance from 195 to 28 miles between Assateague and Cape Canaveral.-(Table D.) The 
points where the parallels north of Assateague meet this division line have not been accurately 
determined. 

The annexed table shows these distances, measured at right angles and on the parallels. 
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D. 
---------------------------,-------
Distance from coast to "cold wall" of Measured at 

Gulf Stream, otf- rightaJJglcs 

Sandy Hook--------- --------------· 
Barnegat----------------------------) 
Cape May---------·-----------------' 
Cape Henlopen ...•...... -----------· 
Assateague --- . ---- --- . --·. __ .. -- _ ••. 
Cape Henry_ - - - • - __ . _. _. _ •• _ - - • _ - _. _. 

Cape Hatteras •. ---- •• -- --- - --- --- - --
Ocracoke inlet----------------------

Cape Lookout-----------------------
Beaufort entrance-------------------· 

CapeFear.-------------------------
Cape Roman------------------------· 
Charleston light •••.• _ --- • _. _____ --- _. 

Port Royal entrance -------------- ----
Tybee entrance •••••• _. ___ • __ --- ____ .. 

St. Mary's. --- --- •• __ ••• _ ------ ------

St. John's.----·- ___ ---- ••• -------- __ 
Cape Caiia.v<iral ••••• ______ •• ----. -----

to coast. 

l•!aul_ miJa_ 

170 

135 

137 

137 

9.5 

92 

30 

53 

53 

62 

fi4 

57 

61 

79 

79 

90 

85 

29 

Measured on 
parallel of 
latitude. 

Naut. mil••. 

195 

107 

31 

52 

65 

97 

103 

95 

97 

95 

87 

82 

28 

Cape Florida----------------------·--------------------------

The coasting line of thirty miles keeps inside of the cold wall all the way to Canaveral, 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 and from ports eaist ef New York. 
* 

The plate shows the sailing lines of vessels bound from New York to eastern ports and to 
Halifax, outside. The annexed table (E) gives the Greenwich time of high water off the 
several points named in the first column on the routes to and from the places named in the 
heading of the table. The distancee are measured at right angles to the co-tidal curves. 

E. 

Co-tidal hours on sailing lines ootween New York and-

Off-

Newport. New Bedford. Nantucket. Boston. 

h. m. h. m. h. m. b.. m. 

Sandy Hook •••• ---------

Throg's Point.----------·· 
FUher's Island •••••••••••. 

Block island •••••• -------· 

~ .. -.......................................................................... _ .... -----------· 
16 16 

13 48 

lZ 16 

16 16 
13 48 

12 16 

16 16 
13 ,8 

12 16 

MonomoY---·-- -·--···--· -----·-- ---· ----------·- -----------· 

Cape Cod--·--------------·----------· ·----------- ------·· --·· 

16 16 

rn 48 

12 16 
16 10 

14 S5 

Cape Ann.---·----------- -----------· ------------ ------------ ------------

Portsmouth. Portland. Ha.lifax. 

h . .... 

16 16 
18 48 
12 16 

16 10 

u 35 

15 00 

h. m. 

1$ 16 

18 48 

12 16 

16 10 

U S5 

Ii 40 

k. .... 

11 so 

Portland---------------------------··---------··--------------·---------··----------- 111 30 ..•....•.. 
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In pa::ising 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 two hours 

and forty-five 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 two hours and twenty minutes, the greatest part of which 

is at the head of the sound and at its entrance-that is, near Throg' s Point and Fisher's island. 

From off New London to off Sand's Point the difference is but one hour and forty minutes; so 
that if the mariner, instead of remaining at Throg' s Point, passes onward to Fisher's island, be 
would lose but half a tide in the whole passage. In other words, he would have the same 

succession of rise and fall, according to the time elapsed, whether stationary or passing onward 

within two hours and a half, or less than half a tide. 

The tidal current lines show that even a le;;s 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's 

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 I::iland Souud and to Throg' s 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 bay 

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 geueral it may be said that as far as 

Holmes' Hole and Wood's Hole they resemble those of Block island sound, and afterwards those 

of }fonomoy at the eastern entrance i but this generalization is tmsatisfactory without more 
details than there is space here to give. In these sounds takes place the remarkable change 
of between 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 plac~ between the eastern entrance of Nantucket sound and the 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 Nantucket 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 Passamaquoddy. It has 
long been known that the tidal almanac for Boston might practically be used for eastern portR. 

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 XIl and XIl 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. 
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APPENDIX No. 15. 
Table showing the leasl irnler in the channel;; ef certain harbors, rivers, and anchorages on the coasts ef the 

United State;;; reprinted jiwn the list ef 1857 and revised with addition..~ and tidal data. 

Plac:e:t. Limits between which d':pths are given. 

From Cape Elizabeth to Porlland light .• .. • ...... .a ........ . 

*From Portland light to breakwater ..••••.•••••••••.••..••• ,. 
Fr-om breakwater to end of Munjoy Poirit.H ............. , .. 

Portlimd, Haine ...... 

Frooi IJrc.nk\l'\·ater to anchorage .•.• , .•• , , •••••••••.••••••• , 
Channel-way otftown and wharves .......................... . 
From Mu.njoy to roil road bridge ........................... ,. 

Portsmouth, N. ll. •••• ••••.. From Whale's Back tn i.~orl Constltuti~n ....................... . 
From Fort Conuitution to the Narrows ...•.••••••.•••..•.•. 
From \he Narrows to tile city ................... •"""' .. o .. 

otr the wharves .................................................... . 
Newburyport ............... . Over bar ............ , ........................................... . 
Ipswich ................... . Over bar ....................................... •••••• .••..•.. 
A.nni~quaa) ................... . Over bar ............................. , ......... , ....... ••••,, •••. 
Glouce11ter .................. . Ol1unn~I into soulbea15t. harbor ................................ . 

Innn harbor ch11nneJ to abreast Ten Pound bland light •• , ••. 
l"":"p into inner ha1bor •••••••••••....••••..•••.•••• , ••.•• •••. 

Salem, Mua. ... .... • . ...... Nort11ern t1hip channel, belween Baker,s nrtd Misery isJa.nds .• 
Southern ship channel, passing Half-way Rock, Gooseber1y 

and Eagle islands to the northward, and Cat island and C()ney island to the southward ........................... . 
lnil:ide of Salem Neck •••. ·~··'"···· .•.•••••••••.•••••.••.••. 

Bo.ton, Masi.s. •.•••.•..• •• • Main Ahip cbanneJ, between Lovel's and Gall-op's bll11nd• .••. 
Broad sound, !iOULh channel ..•••••• , ....................... . 
President,s road!il, anchorage.. . . • , ,. •••.•••.••••••.• , ....... . 
Main iship channel, between Governor's iala.nd and Castle 

island ........................... ··········•········•••···· 
P!ynioutb • • • • • • .......... , • . Entrance off Gurnet lights .............................. , •...•••. 

South of Du.2.bury pier, in mid -channel ........................ . 
Gp to .anchorage instde the pjer-he-Jui on Long Beach ••.. , ... . 
At anchorage inside the pier-head ....................... a. ...... . 

Anchorage in the Cow Yard .. ... • . . . . . ................. , • , . 
Nal'l'DRansett bay to Pru· Entering with Boston Neck on port hana, Beav~nait and 

deuce island. Dutch island ligtna on starboard band, pUBing betwf.!en 
Canonicu& Pnint and Hope ishi.nd .... , •.••••• , ... u ......... . 

Entering witil lleavertail light on the port and CasLle Hill on 
fiitarboard band. up to Goat island ........... , •••••.•••••••• 

A.ncburage .aoothWard and we11tward or Goat island •••.•••••• 
Abreast of wharveet inside <>f Goat island ................... . 
From Newport harbor, inside of Gull Rock.a to Prudence 

island .................................... ·•·······•····· ••• • • 
To Mount Hope bay ....................................... . 

Too:'=~~ ~n°JS!!~b=e~P~~r::t 1~~i!ar~•:::;~~. ~.0.i~~. 
New York ....................... Gedney's cbannet ........................................ •••••• 

Swash channel ........ •••••• .......................... ,••••• 
Old South channel ••••••••••••.•••.•.•••••••••••••••••.•••. 
M&in obip channel, paooing Bandy Book to SW. •pit buoy ...•. 
Main ship ('hanuel, after passing SW. Fpit buoy on NE. 

course, one m;le up the bay for New York.••••.. ... .. •• • • •. 
Arthur's Kill •••••• , • • • . .. • •• Anchorage at Penh AmOOy.. • • .. • • • • • . • • • .. • . • .. . .. • • • • , ••••••. 

From aneborage to Woodbridge wbarf ....................... . 
tFrom Woodbrid@e wharf to llonvUle ..•••••.•.•••.••.....••. 
t From RossviJ)e tn Cbelsea ............................... , • , • 
~ llrom Chel••a, In tbe wenern channel, to Elizabetltport.,,, •. 

. Ii From Elizabelbport to Silooter .. i•laod., •••.• , ............. . 
Kill van K11U ........... ,... From llbooter'• iolllnd to Ber1en Polnlli~bt·honse .......... . 

From Bergen Point light-house to Ne" Brlglltcm ............ . 
Newark bay ................ I! From Be,,e11 l'ointligbt·llouae i.o the mouth of Ilackenaack 

HudsOfl ri•er. ... ••. .. ..... •. .. F;;!;;.e~~ti;G;;.d~;; i~·il;n,;.w;.;;n;;: :::::: ·::: :::::. :::::: 
Front Manbattanvi1Je to Y.onken •••••• ,. ........................... . 

**From Yonkers to Piermont Ferry ......................... ·~· •••. 
ttFrom Piermont Ferry to Sing Si.Jig..................... . ... ~. 
From Sing Bing to Haven:tmw ........................... ··~· .... . 
From Haverstraw to fee.Judtill •• • . • • • • .. . • • ••••••••.•• , •••• 

•Tile depth in cha11.,.1 way varies between 6 am! Bj. illthollllJ. 

t Two Iara, eaell • qwaner at a mile, have a le... dej7th than 18 feet. 

I LE••T W•T£1t lN CH•Nl<EL w .. ~~i-------------

Mean.. / spring tid••· I 
--------. 1 Authoritie:L 

i ! i L ---·---: 
Ft el. 
45 
36 
30 
16 
27 
19.5 
42 
51 
45 
63 
7 
7.5 
6.5 

ao 
31 
21 
5~ 

28 
l!I 
28.5 
19.5 
au; 
18 
21 
48 
14 
21 
24 

25 

60 
33 
~l 

31 
42 

!lO 
23 
17 
21 
31 

23 
22 
211 
13.5 
14 
13 
6,5 

10 
27 

7 
32 
27 
39 
!W.11 
16 
27 

Feet. 
53.9 
4~.9 
38.9 
24.9 
35.9 
28.4 
00.Ji 
59_5 
53.6 
71.6 
14.8 
16.1 
15.5 
88.9 
"11.9 
3Sl.9 
612 

37.2 
28.2 
38.5 
29.5 
41.5 

28 
31 2 
5ll.2 
24.2 
34.2 
34.2 

28.9 

63.9 
38.9 
24.ll 

34.9 
45.IJ 

23.9 
27.8 
2l.8 
25.8 
35.8 

27.8 
26.9 
16.9 
18.6 
19.l 
18.l 
10.9 
14.3 
31.3 

11.6 
38.0 
30.8 
fll.fl 
28.0 
29.t 
00.l 

Feet 
44.5 
35.5 
29.5 
15.5 
26.5 
19 
41.4 
50.4 
44.4 
62.4 
6.6 
6.6 
5.6 

211. l 
311. l 
23.I 
51.3 

27.3 
JB.3 
27.8 
18.8 
30.8 

17.3 
!lO 3 
47.3 
13.3 
23.3 
23.3 

24.6 

511.6 
3-l.6 
211.6 

3G.6 
41.6 

19.6 
22.6 
16.6 
!20.6 
3().6 

11'1.6 
21_5 
21.5 
13.0 
13.5 
12.5 
6.0 
9,5 

!16.5 

6.5 
31.6 
!1111.7 
38.7 
24.3 
211 8 
516.8 

Feet. 
54.4 
45.4 
~9.4 
25.4 
36.4 
28_9 
51.3 
60.3 
5-1.3 
72.3 
15. 7 
16.B 
16.4 
311.8 
40.B 
33.8 
61.9 

37.9 
28.9 
3!1.1 
30.l 
42.l 

28.6 
31. 7 
58. 7 
24. 7 
34.7 
34.7 

29.2 

6-1.2 
37.2 
25.2 

35.2 
46.~ 

24.2 
28.1 
!II!.! 
!16. l 
36.1 

1!8.1 
27.5 
27.5 
111.2 
19.7 
18.7 
11.5 
14.Y 
31.11 

12.!I 
36.8 
31.S 
43.0 
118.3 
1!9.8 
30.B 

i] 
[ l C. S., lt!50, ll!S3, aod 
f 1854. 

! J 

}c. s., 1851. 

~ c. s., 1857. 

I }c. e., 1854. 

l C. s., lt!50 and 1851. 
I 
) 

l c. s., 184s, 1847, 1114s, 
I Bad 185:1. 

I J 
l l 
I tc. t:i., 1657. 

I) 
I 

Com. Wa-dewortb, 
1832. 

I ic. s., 1~s. 
11 
I) 

I }c. s., UlSS and 1856. 

11 

11· .. -
c.s.,ll!IS.5. 

Do. 
))o. 

o. s., 1853. 
. Do. 

I Do. o. a., 186t. 

f A amall aboal, wllh 1.9 feet, Ilea in the middle or tile kill, opposi?e !be w.buf at BIWDf Smr; and anolher, wil.b 10 feet, a quarter of a mile '°tile 
,.ortllward ; but d...,.,... waier lo found oo eut oide of both. 

+A -1, of 4 feu, obatrueta the e&Mem eha1111el, balf way between Cheloea and 111 )11- with die main cbuue!. 
II Cboael yery morrow la Ute vicinity ofJllaek belle..,., 

I[ From Beqeo l'oint hgbt, blllf way I<> Newark Bay light-ho,..., 17 feet ma, be curlod, 

•• 1n a .ualtlbt line. 
tt A olloal oflll.S reei -n about a llllle below Sina s1n,. 
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APPE"i;DIX No. 15-Continued. 

I LEA..8TWA.T£Rlti CHANNEL WJ.'\'., 

I 

Pla.cef!ll, Limits between ·which depths are given. 

Meat\, 

...: ..: 
~ ~ ~ ~ 
~ ~ ~ ~ 
if; .c._ .. _ !!: .c 

~ - i s : 

Authorities. 

---- -----------·-------------; --- --- ---!---:-----
1 

Delaware bay ......... ••••.,,. !II' Main ship C'~ann.t~J, pn.@sing Delaware breakwater ........... ,· I 
! Off Bra11-dyw1m~ hght hou:w _ ••••.••••.• , •••••••••••••••••.. ~ 
I Marn !'iih1p chanuel, pas,,;mg False l.bton 1s tie~ to abrea-st of 1 
/ Hombar Hook Hp:ht. . -····· ................... •••· ... j 

! ~::~:;: ~:~;:.·.~:i'; ;!~:11~1: 1;~~~t~,~~~~:r 1i~t1i: ~:: ::: ~~:::: :: : : : . ! 
. J Mtun sh~µ cbanud a11p oa1·hi11~ Li:-1t1111's ''oint ............... I 

Dela.ware nver •••••..••.•••.. Main l'll11p i:han1wl UJ' to 1.leeflY Jl'>laud .................... ••·· j 
! Main tthlp ctiaun•"!I, oppo~1k Ret!dy h•ldnd Hght-hou~e , , • , , , , . 
( f>1,p1~:-ite lJ~·J.1W1tre Ci tr .......... ._ ........ · .... · ........ •· ·· ·· · j 
I l~r' to f'hrir.1iann Cre«k light •••••.•••.••.•••••••••••.•••.•••• , 

! tH::~;~~~~;~;k:.:.::: .. :.:::: :::: ::.: ::::: _:::::::::::: .:.: :: :: I 
I ~~:;~~~e~~'::~~ i~~i~~1~n,~ ~:·~l~llHo~~;~:~:. ~~-i:•.l _::::::::::: ~: \ 

Ch-esapeake bay••••........ F101u cnpn; et E"ntra11ce to Ham~•tou :li.uad:s ..••• •••• ..... , •... ! 
t At1('h.11ntf!P in ll<t-mpto-n R.oa.111' ........................... , , •• \ 
J From ffom1•tun kc>ad8 to Sewall'~ Point .....•.••• , h ..... , •• i 

I 
~outh of ~t~wall's Pumt, (oue mile and a half) •••••••. , •... ! 

Fett. 
61 
43 

27 5 
13..'\ 
13.5 
2u 
20 
24,5 
.a~1 
20.5 
2U 5 
!H.5 
11'.'!!.5 
31.5 
21.5 
~o 
59 
25 
21 
23 

1 
i',!:u~:· ~~'~;!~n· · R~ad·s· t;,·j~;~;~ 'r·i~".::r~ ·f'·~i~ri;,g· ·t~'ih~' ;.~·rib~·) 

! ward of N.-wpon Ne:w!ll mtudle grouud, ............... ····! 22 
! From H.tmptnn Road..i to J:uut>R nver, ll!Jltering to the south- I 
'1 w1trdofi'1~WJ1ortNe~simiddleground. ·-- ··-···········! 27 

Y':'Tk riveT,_ Va .............. From •hrt>a~t th1~ uul 01 York sp11up1.0 Yo-rk-tow11 ........... 1 33 
El1zabdh nvt':r, Va .......... ~ Retweeu Norfol& and u<tvy yard ....... -.o•••••• ..•••. ······I 25 5 

Hatterao ini.t, N. c ......... i ~·:,•;.;:::~:i:~·;;, 'oi;~~;,~·c.;~;;~~i:: ·: ::: : ; ::::::: :::: :::::: :: ::j :~ 
I t ,"·er bulkhead into l'nruphto "'ound •••• , ••.•••.•••. , • , , , ... i 7 

Ocracokeinlct .••••••••••••. \ 0'11rrbar ................................................. 1 \() 
i At1chornge in "'alliro'sch.ann,~1 ..••.•••••••..••.••.. ··•• ...• 

1

1 19 
Albemarle sound •••••••••• i i''rom Jight-boat ,,tf Cur-non 1s Point to a Jine joining Powell's 

I 
Pou1t a11d shell bank, near the m11uth ot t:umtuck sound... 7 

'fh .. nce up tilt'.! sound to tf;trtin's l'utnl ................... __ , 5.5 
From Marlin's PoinL to Tmut'"s Roi~, souLh of Ra.Lt\esnak.~ 

l isl:ind , .................. , ••••.•••• _ ...• , .•..•• ,, , ....... . 
Nrtrth river, N. C ............ / At (':htrance, and seven miles u11frmu .Alb"marle sound ....... . 
Beaufor\, ~. C •••••••• ••••··) MMiu Phip chR11uel ............................................ . 

I 
Through the Slue ................ , ....................... , .•••. 

Cape Fua.r .••• ·••••••••••••· l\it'W l11tet. bar ...................... ~··•· ........................ . 
Wei-tern bar ••••. _ ............................ , •• •• . • . • •. 

Georgetown, S. C •• ••••• .... En1ra11ce to Winyah b~y, E:t~t and Southeast Pass ........... . 
I A11chorn,lle in-=itte ot 1'oruJ udaud ............................. i 

Bull's bay •••••.••••••• •••••· I ~.~:~:~E::'.~~:~::·::::·:·::::·:·:·::::·::.-::·:: ::::: ::: :: :::·:::::I 
Charleston, S. C •••••••••••.. 

1 

\tain bnr ........... •• •••••••••••• •• •••• ·••• • • • • • • • • · • • • •• • j 
Nor1h ehann~l ....... , ...................... , ••••.. •• ... ••• . 

Nortll Edisto, ............... E!~~~~1~·.~~ii:::::::: :::: :::::::::::::::':" :::·:·:::: :::::: ! 
St. Helena aound.. ••• • • ... • 8outH Eihitto chnn11.el ••••••••••••••• -· •.•••• • • • • · ...... ••••• · 1 

s.outl1<eal!lt cttann~l ...•• - ••••••••..•.••• - ............... -•. -•. 
l'"iooth ehnunei ................................................ . 

Port Royal ................... ~!~~ ~1~~~,~~tl · ·:::~ :::: :. :: : :: :::::::::::. :::: :: , :::: ••• :::· i 

I South~a:<t channel ......... • • • • • • •• • • • • • • • • • • • · • · • • •• • • • • • ·' j 
~n 1th ch.111nel .............................. , ................. ••••~, 

Tyl>e-e entra.nce ••••• •••• •••• , Bar 11eMr Tyltee Ulland .•••.•••••••• , •••••••• ~ •••••••••••••• · 1 
I Tybee roads . •• • .... . • • • •• • .... . • • - • . • · •• • .......... •. · · 

811.vannah ............... •••••• Cbanu~1 up to city, (Wre~lc.s and Garden Sank) ....... -.... . 

Doboybar, (inle.t) ••••••••••• P:ntranc~ over bRr ................ ••••••••• .................. II 
An<'hl 1f1L2e in •'~Und • • .. • • • • • • •••••••••..•.••• - .••••.••.•. 

St. Simon'11 .................. lJver bi.r ac entrauee ................................ -··· · ·· 

~:~~en~i~,:~ ~;~~d81f1h'~ i.;l~~~i: ::: :·.:.".'.':: :~::: ::::::::::::I 
St. Mary's ..................... Mair1 ship rhat11fel over bar ........... ·····••••• • · •••· ·•••· I 

1 hauuel up tn St. 'W'lary't1 ........... , ••••••• ••• •• ••• • •• •• .. • • 
St. John'• river, lPJa. •••, •••• Ov•·r ba-r at entrance •.••......•.•......••••.••••. ••••• · •• • · 

Wlorida reef, ................. t;h.:~::a'::.S:!~! ~t~euj:J~80:~~~~~f:11e ...••. •••••• ···· · ··· 
Onpe Flonda hihr. llouilff bf"ariu• WSW.• W ............... . 
E111rance to the nonbward "f Fow~y liock&i; Soldier key 

bnrin18W. t W ................................... ····•· 
En 1rnnc-fl! t• • Lt'gar6 anchotage . .. • • • • . . • • • • • .. ................... . 
1'unJe ff;ubor entrance ........ - . • . . . . . ................. . 
Ch.a111tl".I in,,.ide th,. reefs (H,.wlc: rh.armel) from entrance oft' 

Ca-pe Ftnrifta t1gh1-h tllff! to Rodrrgu~z key ••••••••••••••••• 
Anchnrmte nu~ rni1e (roK1 lndin.11 key .......... · •• • ••• • • ••• •. 

5 
6.7 

15.5 
7 
8 
8 

27 
9 

13 
21 
II 
10 
II 
II 
13 
14 
IO 
17 
R 

16 
2U 
IB 
19 
:11 
II 

U.5 
24 
17 
3\1 
21 
14.5 
19 
7 

23 

20 

19 
2Q 

26 

11 
21 

Dal•ia Hondit. ct:ua.nm.·I~ weat 11oint o( Bahia Bnnda braring 
N.NW............. ... ....... ........ .... .•..•. ... 18 

K.,y BamOO channel, hf'tween M1d1tlt! :1md Western Sarnbo.... 34 
ln>ide tl>e ,..,fand •\e8rin1 W. t>y N. for buoy .............. ·I 14 

•soundlnp varying betweon JI) and J 5fathom•. 
22 

Peet, 
&4.5 
4ti.5 

3~.4 
19 4 
rn 4 
2.o.9 
2ti 
30.5 
3t) 

27 
27 
31). 7 
~4.7 
37 5 
27.5 
3l,5 
61.5 
27.5 
2:J 5 
2.S.5 

24.5 

Feet. 
6U.4 
42.4 

i i~·~ 
13 ;; 
Ht,t-1; 
19.6 
24.1 
29 6 
21} 3 
:.!ll.:j 
24 4 
IR.4 

j 3l 4 
21.4 
2~.8 

: 5ll ~ 
I 24 a 

i!U.8 
2-2.8 

21. 7 

29.5 26.7 
3.'">.!> 32 7 
28 25 3 
21 18.~ 
15 12 9 
g 6 9 

~~:! j 1U 
.... ::::/:::::::: 

...... 1 .••••• 

.. i8.3" f "i5:3 
in 

1
· n 

12 5 7 5 
IU.~ I 6.7 
31•.s I 26, 

Ii·: II 1~ ~ 
25.ll 2<1.6 
16.3 '°·" 
15.3 II 8 
16 3 I JQ.8 
16 8 I Hl.5 
I~ 8 I 1:1.5 
19 9 13.3 
15.9 9.3 
2~.9 

1

1 l~.3 
13.9 7.3 
113 J:i.5 
27 19.5 
2.> r1.s 
!26 18 4 
3!< :11•.4 
17 .s 10.6 

22.1 14 7 
30 6 2:.1.2 
23 8 16 3 
44 B 31.3 
27.M 211 3 
20 3 14 
24 II It'! 5 
11.5 6 4 
!!S.l 2l.S 

2L.5 19.9 

211.5 IR.9 
21.5 19.9 
27.5 25.9 

H.5 10.9 
2'J.8 211. 7 

19 3 I? 7 
35 J :n.7 
15.3 13.7 

Feet. 
64.'9 
46.9 

3t.2 
"2U 2 
~ 1.2 
26.7 
2ti.:~ 
:o.s 
:Jti.3 
'27.2 
~7.2 
;j].2 
25 ~ 
&<.2 
28 2 
32 8 
61 8 
27 8 
~3.M 
25.8 

'M.8 

29 8 
3.'l.ts 
2S.3 
2l. l 
15.1 

9.1 
h!.6 
21.6 

ie·;;· 
JO I 
13 
13 
I t.3 
31 3 
13 t 
Ill 3 
26 3 
17.1 
16. I 
17 I 
17.4 
IY.4 
20.7 
16.7 
21.7 
14. 7 
2;i.5 
1!7 5 
25.5 
1!6.5 
~41.5 

18.2 

22.5 
~L 
~4.5 
4:'i.5 
2'< 5 
20.7 
2.'\.I! 
lt.9 
25.5 

21. 7 

20.7 
21.7 
27.7 

l'l.7 
23.1 

19 5 
3~.5 
15.5 

l 

: l C. I"., from 1840 to 

1 
U:l44, rncJu~1ve. 

; 

. i C. B., from 1840 to ' I 1844, incl~sive. 

J 

,] 
:1 
· f 1852, 11!63, nnd 1854. 

: I 
J 
i} 1857. 

, rl857. 

1 
, I 

. : f1851. 
I 
J 
1~so . 
18">4. 
1857. 

! } 18;)7. 

! } l851, 18521 and JE53. 

} 1857. 

i ! 1857. 

I 1858. 

: i 11!56. 

!l 
i r 185i and 1857. 

i ~ 1855 .. nd 111.56. 

} 1851 and 1s.:;2. 

Captain Gil01.-r, u. S. 
£ngi11eere4-l8!;6. 

I ( 1855. 

i } I~ and Hl.56. 

I f l8SS, 18.">6, and 18.;7. 

! t 1855. 

}852. 
: ~ 1854. 



 

170 REPORT OF THE SUPERINTENDENT OF 

.APPE:NDIX No. 15-Continued. 

Plac:es. Limit~ between which depths are gjven. 

~- -·----

' I 
Key West. . .......... u•• ~~~ ~~~8 ~h;~11!,~~J;~r~~~~~.~~~:~ ~~~~~~-I~::::::::::::::::· 1 

E::..~t ~h 1nn .. J, enterin~ .••••...•.••.....••.•••••••••.••. , ••. 
011 C(t!lr~e N N\V. f W. (light 011 O'Hara's obsen;atory) and 

pa:-0~111u:: b~twe~n ~hoals , • • • . • . • •••....••••••••••.••.. ••. 
Frun1 14·1t'~t ~hoals t-0 anchorage ....... ,, •• , ................. . 
At ant·),orae,e ................ , .............................. . 
Rock Key channel •• , . , , ,, ••••••.• ,, . , ............... , ..... . 
8>\_nd KPy <:.>h11nncl •••••••••••••••••••• ,, .................... . 
've~tchann~I ........................... -·······~· •••••. 
Northwest channel up tn abreast Nortl1west liJ(ht •. _ •.•.... , .. 
Over l'\lorthw~~l t•hannel Da.r. . • •• . . . . . • . • .• •• • •••••••. 

Tonuga.s •••..•....••••••••. North we-it ehtt.nnel ........................................ . 
8uuthwel"lt cbann-eJ, ., , ••.•••••••••••.•••••••••••• , ••••••••. 

'T"ampabay ·····••••••••••· t).er bar ...........•.•••.••••..•.... ·····••••••••••••••••• 
Channt'I beiw-e~n Egmont e.nd Passage key ............... , , • 1 

W::iccfl!'Fl!';Sfl b<ly., • ••••• ••• t)h~nn~l up to aC1choruge .............. ,, , ••••.••••••••••.••. 
Ceda.r keys, ..... ,.•••••• .... ;\fain channF>I •••• ,., ,, ........... •••••• ................... . 

! Northw\>~t chan11el ovrr bar, ............ , ....................... \ 
Si. lfnrk's.'' '·' · ••• · ••• •• '' g;;~~:i' :tl Middi~ bu·~;.::::::~::::.':~:::~:::.::::::::::::::·/ 

In mirl-('han11 'I, off light· tiou:ri.e • .. • • .. • • • • .. • • .. • • • • • • • • ••• ·I 
Up to Fort ~t. Mark's , •••.•••••.•....••••....•••.•••• , ... 

St. George's sound ........ _.. Ear;t entruH·-e nvf'r bar ..•.••• • .. • • • • • • • • • • • • •· •• ••• • •• • • • • • • 1 
, Mnin roh1nc~annel •••••••••••••••••••. ,, •••••••••••••••• ,,,. 
! ~wa<i:h C'haunel.,., •• ••• ••••••••••••• , •• , ••••••• ••• ••• , , , ••. 

Apalachicola ...... , •••••••. '. .. ~!e~n~!•;•ra~e .::::': ·.~:: :::: :::: ::·.'. ~ ::~ ~: ::::~:::·.:::: '.::: :J 
: Jn mid-c>hR.nnel, off beacon -on St. Vinc'1nl'li island •.•••••... 
j UplH;tJlt•hor~e .. , ................................ _ ......... . 

St. Andrew's bay .......... ,· j*,\1ain ehip cllanr,f'I, ovPr l)ar ................................ . 
~wash 1•han11e1, over bar ••• ·····- •••.••••••••••••••••••••. 

rensaeola ................... I•~;;::=~~:~-~~~ ~.r:: '. :::: :::::: ::: : :: :::::: :::::::::::: :::· 
J Prom bRr to navy yard .•••••• ••••••, ...... ,••• .......... ,, • 
I Off wharf ~t Pensacola. , •• , • , • , •• , ••• , • , •• , • , ......... , •• , , , 

Mobile bay and river •••••• ,, :•over outer bar ............................ , ................. . 
i Main ~hip ch:mnP-1 to Fort Morgan........... . ............... . 
i 1'o thP upper fteet ••••••.••••••• , ............................ . 

)lisaiuippi eound • • • • • • •••. !:~:::'.;~~,~~~ Pa~ io- p;;~~~itl ·~;aii ·;i;~rf::::::::: :: : : : : : · 
I Horn lslan~ P~lillils ower ha.r ............................... u•·· 

I
, Anchorage 1ns1d ~ Hom t~htnd .............. , . , . , •• , ............ . 

Up to r~scagoula mail wharf ............................... . 
Sbip !~land harbor ........... .,,~h1'nnt"l •.• _ ....... , • , ••• , ...................... , ••••••• , , .. 

I Nnrthwirst f'ha11nel •• , •••• , • • • .. ••••• , , • , ................ ,. ••• 
Anchora~P, Man-of-war harbor ••••••.••••• , .............. . 

Cat Island bn.rbor ,, ....... · /*Bhlp chttnnel ............ , ..................................... . 
I ~uth Pns~. _ .... , , ••• , •••••• ••••••••••••••• , ................. . 
i Sltt~ll B:tnlt eb:u\n-el. ..•••.••..•••.•.••.• , •..•. , •• • ... • •••.. 

lfissi,:sippi delta •••••••• , •• • 1•pat!!l!it & F011tr,.., North cllaJJneJ. ......................... ,,,. ....... . 
South ehaun~I •• • . • . • ............................. . 

Northeast Pass .•..••••••. · 1•ov~r bar, north Pntrance ....... , ••••• , ••• , •.•.••• , ........ . 

!~~~~?~!{~.:~ :::::: :: :: : : ,:~p~~Ef :~.~.;~~~~.~a:~~~~~~~~:~~;~:~~;~~~~~~~~~~~~~:~~~~~~~~ 
Barrnt:aria bay, ............... •· /*Over bar nut11id.e of Granrl Pai=e ...... , •• ,, , •.••.•••• •••• ••••• 

. . 1 Gmnd ~&a!fe to I nd••pt>ndencP island ..•• , •••••• , • • .. • ..... , 
Derruerc or La.st liii\and •••• 1""t!hannel tn:t?;1d~, Bnd north. of Ship hlerid Shoal light ship •... 

! C~~:r~~1r~';~l~n~~ -~~'.~ 1.~l~n-~ .~~~~~' ~~~- '.~~e-~r·o·~· ~~~-11 .. ~~ 
Atchnfalaya bay .... , ....... )

11

~~o~~~e~~::~~11~-~~1~~~?: ~~~~~~I~-~~~:::::~::.::~::::::::: 
: On Bulkhead .............. _ ................................. . 

V 11 
~ I Momh of Atehafalayn river in mid channel ................ . 

erm I 1fln uqy ............. • 1'•over bar • • • • ... • • • . , , , • • .. •• .. • •• • . • • • • ... • • • • .. .......... , •••• 
V 

1 
J . In "Tlid·chRnnt-l off· Hght-houae •• ,. •••• •••••, .............. . 

~t¥~:1;.:rn.::::f:~~E ;:r:~::~~·~·::··:1:;::.·:;.:rn:··::: 

LEAST W.6.'1"£R l"N CHANNEL WA.Yo 

Mean. Sprin~ ijd~s. 

Peet. 
27 
30 
~o 

. 28 
30 
27 
20 
21 
30 
1.1 
12 
4.5 
54 
19 
17 
8 
g 

II 
9 

12 
15 

7 
15,5 
14 
13 
19 
13 
39 
10 
13 
7 
7 

22.5 
27 
21 
21 
36 
12 
6.5 
7.5 

15 
19 
B 

19 
19.5 
18 
16 
u 
15.2 
9 5 

12 
ll.5 
9 

10 
8 

13 
7.5 

15 
'El 

14 
B 
6.5 
6.5 

48 
5.5 

42 
-5.5 
7.5 

12 
8 
8 
9 
9 
4 

AUthoritiel!1. 

!I; I !< iS 
' '§i I Et I §, 

: i ~ I ~ 11 

I - I 0 J ·-_:__1_..l_;_=_1 ______ _ 
Feet. 
2".3 
;,1,3 
31.3 

Feet. f Feet. 
26.9 2~.5 
~9 y 31.5 
29.9 31.5 

29.3 !'7.9 29.5 
31.3 2!-1.Y 31.5 
28.3 26.ll 28.5 
21 3 19.9 21.5 
2s.a 26 9 2~.5 
31.3 29 9 31.5 
16.3 14 9 16.5 
1:J.3 11.9 l:>.5 
46.2 44 8 offf.4 
5.5.2 53 8 55 4 

1850 and !Ml. 

9U.4 18 8 20 6 l 
t8.4 in:s 18.6 r 1855· 
10.6 1.1 111.9 le57. 
11.6 8.7 11 9 11'.58. 
13 6 I0.7 13.9 1854. 
11.2 8.7 11.5 I 
14.I! Jl.7 14.5 (856. 

I lg ig l~:~ 1852. 
1·::: :::· l 1ooa, 
j'.::: :::·1·::: ::: ( °""" 
!:::: :: : . .. .. :: : ::: ii 
1··ir .... i~f ··iiJ"L855. 
I B 6t! 83 \ 

2:1.5 21! 3 23.8 l 
~ ~.: ~g I S ls.56. 

37 35 7 3?.2 1 1817 to 1~,. in-clu 22 20 7 22.2 } 

13 It:; 13 2 1 slve. 
1.~ 6.a 7.8 1617. 
8. 7 7.2 g 1~51. 

16.2 14,7 IR 5 IM3. 
211.2 It!. 7 20.5 ! I~~ and 1853. 
9.2 7.7 9.5 I 

20.3 l>'. 7 20.6 ~ 
21;,8 19.2 21.1 1848. 
19 :J 17.7 111 6 
17.3 15.7 17.6 ~ 
15.3 J;J, 7 15.6 1848. 
rn.s 14 9 16.8 

10 6 \J.3 10 7 l 13.l 11.B 13.2 
10.6 9.3 10 7 
10.l 8.8 Ill 2 l&;I and 1852. 
11.l 9.8 11.2 
91 7.tl 9.2 

14 l 111.B 14 2 
8.7 7.2 89 l 

rn2 1•.1 1e.4 r 1852· 
!!8.4 !lll,7 28.8 111:13. 

11;,4 
9.6 
8 1 
l'-.1 

49.6 
7.4 

43 6 
7.4 
g 

13 l 
9.l 
9.1 

JO 1 
JO.I 
4.9 

13.7 
7.11 
6.1 
6.J 

47.6 
5.3 

41.6 
5.3 
7.2 

11,7 
78 
7.@ 
e.s 
A 7 
3.8 

15.8 
JO 0 
8.5 
8.5 

51).0 
7.6 

44 
7 6 
11.3 

13.3 
9.3 
9 3 

10.3 
JO 5 
5 

ltl53. 

}18.;8. 
} 1855. 

18.'15. 
]~. 
IK.'\3. 
1~113. 
!NII!. 
Jt<.~7. 
l85:J. 
ltl53. 

• Tb.i, higbe1t tides occur at tbe moon's gt'e:atest declination, and are applied in~ columt1 beaded "sprine tides.'" 
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.APPE~DIX No. 15-Continue<l. 

I LEA.ST WA'r'F.R lN cn ... NNEL 'WJt.""i. 

!---- ' I 

1

1 
Mean, lowe:.;t or' Sp in~ ridt·t<, low· !S.pri r1J!: tid<'f-l, Jow-1'. 

d.1y. .

1 

e"'' of day. e!'t of day. 
Mtrn.n. Mot>n1 :0 gn't-1.test -. 

Plaees. Limits between which depths are given. 
decl111at1011. 

! :Date. , ____________ ~;,1-~--
b ..: 

~ ~ z 
~ I ~ 
!< I ~-
.3 = 

'iii 
~ 

~ 

~ ~ ~ 
;. f, ~ :§ c a e 
..J ..J ::: 

i~--------------------~1-F-e,-t.--F-.,-,-•-f-,,-,--F-,,-t.--,-.-.,-,.-·-F-.,-.t-. 

~an Di-egobay .•..•••••••••. Bntrnnce u................ ..................... i 27.4 31 .• 5 26.8 Jt.1 26.3 :.:H.8 
Bau Di~go •• , •• . ••••• ••••• M1tl\.VHY b ·twe-en ~outh e-nd ofZuni,!!a ~hoa~ and Poj11t LnmR j 

ligh1-hou.s~, bt·armg l'I, 61! W. by comp?..!:':s, dr~tllul 11ettrly 1 

San Clemente i~la11d, (SE. 
-f'lld.) 

Sau Clr.mente L·land, {NW. 
end) 

?-Ji,; .. iouSAn Juan Capistrano. 
S~rnta t:atalrna 11elaud, (SW. 

side.) 
Sau i'edro ................. . 

Point Duma •••.•.••..•.••• 
&u Hut:uave11t\lra. ••• ~ ••••• 
t-:an1a CruJ; is1aud .......... . 
8 t lllit Httrbara , .•••• • ••.••• 
San MiNUt'l i land •••••••••• 
Cn10 hafbor ............... . 
t'.'llUI Lui,. Obt~po.. . • . . • ... . 
San Sltn•On ............... . 
Mout~rey ha.rhor ........... . 

a !'"T11tute nule • . • ....... , •. ·. · , · · · .. · .. · · .. · · ll 20 
Mirtdle (]1ouud lie-ht hoU~P, beating N, 67t W. hy-compa!!F, 

d1t-1ta11t three-fourth" of a l'l •lllle mile .... , . 18 

M~:~~ .. ~~l~~u.t ~i~_ar~~- i~•. r~~~~-~c~weeu. ~-al~~~~ :~.i.n~-~~~- ~~.i~-t j 2~ 
Ahr!"'as.t ~f L.a P!aztt, 160 yar<.I .. from shore ...•. H,, 0 ...... 

1
1 L8 

At t-nd of wharl, (Newtown) • . . . . • • . :23 
A.hrntt mulWH)' b(>l\1\-et n J\E .anr1 E"=\\r. Jl<>int.s at anchorage i 

m dt>f-'pel"t lught, 4fi.O yard~ 1 rnm i-l1o1r~ . • • • • . • • • • • • • ••••• I 40 
About 2u0 yards from :1!1ore at auchorage , •• , , , ..... , ..... , • .. 36 

At aflchor3jle, •• • • • • • • • • • . ............................... , 1
1 4~ 

Anchordge in Catalina harbor.,.... • .. . . . • • . • • . • • . • . • • • • ... • . 21 

In rnniroe between Point Pedro and half a mile from Ot!ad I 
Man·~ 1i;:la11d ........................................... . 

An,·l1oraee . . . .. . . . ••.•••••. ••• ·. •. · ·-· · · ·· 
Ar am~horBJ[e half a mile from shore . . . . . . . . . • • . • ..•....•. 

18 

~· 36 
A11chnra!!e, f>ri8nner'.• hartlf1r . • . . •• •• . • •• •• • • • . •••• ••• . • 75 
A11c-horng1: in!:'!i•I~ of Kt>l11, 4.SO yards from shore............. 1~ 
t'\11ch1irttl;!e, Cuylt!r~:os harb•1r ............. •••• •• , ,. , ••••••• •• 37 
Anrh'lra1r~ • . . ............. , , •••••••••••. , • , , , • • .......... 3:1 
Jl,nchomi<e in harbor. .............. •• .......... •• ....... •·I ~~ 

~~~~~;,~~;1:~~~~~ ::::::: :: :: :~ :::::: ::: : :~ ·:::: .:: :.:::::·_I 4~ 
Sant·t (~ruz. harbor A.u('tinrage , ........ .• . . . . • . . . . • . ••• •• •• ... • • . • • • •• • • • • • • . • • . 27 

Ne11r •hore ............................................ ••· 1 :lO 

s.11 FraoCiti(.;U b~y... ... • . . t"rum 4 tarnmu hank 9-rouud lo f11.0U!h .. r11 .. hore '" • • • • • • • . 28 
.\n•·horH!!e otf" Rinf'nn ~(Ullt 1 4.1-0 yn_rtl~ frnm t-=hnre. .. •••• •.•. 66 
A11ch.,rnge off Mnrkf't t::-treet \\1 l11uJ, ~au .fra111.:i~co .• •••••. 54 
Off Cunnin<hu1'• wh~rf. . ........................... I 36 

Ban Francisco harbor ••••• 
Off l 'l1n·k'"" l'ol11t,. 450 yards ft1)m shore .................... ~ '! 4~ 

~:• ~~1:t ~~h~~~e;:·:.·:.· :: ~ ~ ." ::: ~ ··-· :. ~·::: ~ ::: : ·::: :::~: ::: ~ 
Mare Island straits........... 111 m~d <"hamwl, ht'tw-een commist"ion Rork au~~ westt-rn 1'hore I 25 

~~;pt~1;:? 0~h~::.r;;~;~e~';e~11:x~~~; ~:::, :~~ui:'~;~,~~ fr~;1~· ~ho;~. I ~~ Ballen11s bay ................. . 
E'>i.r Franci!!! Drake'ti bay ••• 
Bodega bay ................ . 

HalJ a mil .. in"'ide thP pnm1, and 4(}() ~ard~ from ,.hor~. l7 
UaJf 11. 111ilf" i11side of re~·r; at auchoragt.~ off poilit, !:IU(J yards 

fron1 !":h11re .............................. - • • .......... . 

~r:i~~- ri'vp.,. '.::: :: :::: :::: :: i ~~.~,~~=~l'·~a~11:i~~!:.~~ ·:.·:: :::::::: ::: .:::: ::: . :::: ::: : ::: · 
Me11docino C'ity ..... , ....... ·I Anc·h .. rHKr. inf-lith• of p11i1~t ..•••• ·: •.• ............. , ........... . 
8helt*'-r cove .• , • .... • •• • • • . 4nr-horRire 500 \"&Utf: 1n:;:1de of po1nt .•••• , ... , , , • , • , ••••••••. 
HurnOOl<Jt bay .••••••••••• , i 011 bar, half a nule fron1 shor~ ............... , , , • ~· ..... h •• 

Cre~~llt City hRrhnr .••••.. j =~~,~~;~~:0~!·,;-·;~~il~,' ~ff c;~~~;;1i c,·,y·.: ::: :: : ·.:: ~: :~·-~::~· 
Port OdortJ, ur Ewing harbor.: A.n<'boraJ?e thm•·-fi"1urtl1..i nf a mil~ front Tiehenor'iJ Roek, and 

. j hHlfa 11111-e frnm ~ ,tJlt' R~k ................. , ............ . 
f!mpqu~h r~ver .••••••••••. i On bar, oppn hP 1md .. eh:m111~1 .......................... . 
l.;oluautna rt•er •••• ,, ....... , N'onh chaunt'l to Rak.e;r',.i b 'Y .•••••••.••..•••.••.•••••••• 

*Eutn111ce tnto "'"tJth ch;1n11~l •••••••••••••••• , ............. . 
Ou t.ar of south cllaunel .•. , , • • . • • . • .. • • • . • • • • . .••• , ..... . 

Sboalwater bay ••••••••••••. ~ :o~'.!~a~~::~:~:.:: ::: ::: : :·::::::::: :: :: :: ::: : : : : : : : :: :::: ::: . 
Grenville harbor····~ •••••. An-chorl'lge tLrP,e-quartPni ofa mile inside of Point Grenville., 

a11'1 H'UHL" di,..tanc .. from shorf!. . . . . ....•... 
Ne.6-llh batbor .............. Anrtlont!Ce a. mile int<ide or Waddab h~lamd, lllld 45tl yardf.'! 

FRISP. Dun~nen ........... . 
New Du11gcne"'s· .......... . 
Smhh'tt \ro;1a11'1 1 {north 1ide) .. 
Bellmgham bay •••••••••••• 

fron1 ~hnre ... • ... • ••• .. • . • . • • • • • . ... • • • . . • • . . . .. ~ ••.••••• 
Harbor a11l:J1ur<tge ••••••••....•••••••••••••.••••••••••.•••. 
...•• do •.. ·~·· ............... ,_. •••• •• • • .• •• • ........... . 
A.nchurage near Kelp, 4.:,0 yards from tihore •••• ••• .••••••••. 

Anc'h;,~~~·~oo Y~nts -~~th~e"t ~f ·f-i·,~·.;,;gh;~ ·~h'O:rf·::::: ~::: 
Port Tnwn.Rhend ............. I An~·b •• rn.ge 400 yards e~t of cu:11om h(1u;;;t: ...... . 
.Pon Ludl1JW, . . . • . ..... ••• • Anchorage .................... , , .•••••••••••• , ............... . 
Port GM.Htbtg . ~ ••••••• , • • • • • do •••••• , ............... , • • • • • • • • • • • • • • . • .. • • ~ ..... . 
t•1a,ktt!."1,··h·~,·;_:",·· •• · .... ••• •• •• ••• • .... · ........ do .......................... •••••• ........ . 

.... .. .... An-<'horagP. 450 yArd..: intcidP of entranre ................... . 
P:t~ihlf'OOllJ hllrbor •• •• .••••. 4.hChOMl,l(P olf 8tt.til•\PHOHI cr~ .. k. 400 }'ard!!I .................. . 
OJyiop1a burbor. ... •• .......... Yid channel,. towu If mile dh1taut, tni,.;sir.n b~aring E. ~E .•. 

3fi 
48 
4'3 
:JO 
112 
21 
20 
2l 

46 
1:1 
24 
19 
16 
]~ 

""l.5 
~ 

22 

36 
54 
45 
25 
6U 
18 
48 
36 

·~ 20 
46 
18 
II 

21.l 

22.1 

!l6. I 
'.l-l.l 
27.1 

44.1 
40.l 

46 l 
2.;.o 

51.7 
19.1 
;111.5 
;i:u;. 
>l'i 5 I 
24,5 
2~ 
31.5 

!!ll.5 

42.4 
60.4 
51.4 
31,4 
f7 
25 
M.4 
-4;).~ 

'27.:.! 
29.2 
55.2 
3U.0 
23 

19.4 

17 .4 

21.4 
17 .4 
:t".2.4 

41.4 
£0.5 

17.5 
!'J.5 
3~J.5 
i-'1 5 
17 ."i 
3fL!J 
2~ .5 
:N ~ 
2·1 3 
41 .. 5 
2!1.fi 
;)ti.5 
27.6 
fi.') 6 
:'13 fl 
3.=i.6 
41.6 
32 6 
W6 
24.8 
2.J 8 
~:1.6 

16 6 

:t'i_4 
4~ 5 
..;; 5 
29.I> 
21.5 
2<1.4 
W.4 
2().4 

4-'.4 
E! 4 
23.4 
L8.4 
15.4 
17.1 
~I 6 
24. 1 

21 1 

~4.8 
5:l.I 
4!.1 
24.4 
1>9.4 
17 4 
47.4 
:n .2 
17.~ 
18 ~ 
45.~ 
17.U 
JU 

21.7 

22.7 

26 7 
~H.7 
2i.-; 

44. 7 
40 .7 

16.7 
S!i;.5 

22 5 
5" 5 
40.9 

·~ -~ 22.9 
41 9 
34 .9 
37.4 
2.:i: .4 
<6 .2 
:il4.2 
:i1.~ 
:l'l .6 
711.6 
58.6 
4-1 6 
4fi.6 
3; 6 
24.6 
30. 7 
311 I 

28.6 
21.6 

'40.7 
52.ir 
5·.l.9 
:H.9 
26.9 
26 4 
2.1 4 

! 2€.!I 

5~ .4 
19.ti 
:-i0.9 
2;, g 

I
i ~~-9 

llll.5 

1 
3-:l 

29 

43.0 
611,9 
51. 7 
31.7 
67.4 
2.'>.4 
M.7 
4.'>.8 
27.8 
29.8 
5.'i.8 
:111 9 
23.!J 

18.9 

16.9 

!l0.9 
16 9 
-:!l.9 

38.9 
:H.9 

40.9 
J9 9 

16 g 
52.9 
;i."l.0 
74 () 
li 0 
3(\.0 
~9.0 

31 ·' 2!.7 
40 9 

~" 9 
2.5.9 
26.9 
64 9 
:rl 9 
34 9 
40 9 
~I .9 
18.9 

24.U 
\!4.0 
2·~-~ 
15.9 

34.B 
46.~ 
4fJ.8 
5!~.8 
211.1; 
JY.7 
1~.7 
19.• 

44.'I 
11.7 
22 7 
17 .7 
14.7 
16.4 
~0.9 
23.4 

20.4 

34.1 
.S·!.2 
4:-t.-.? 
23.3 
:>t-.l 
16 I 
40.3 
34.2 
16.2 
1e.2 
44.2 
16.1 
Y.l 

24. 4 

22. 4 

2S.4 
2-l.4 
27 .4 

44.4 
40 4 

46.4 
2.;,J 

2-2 1 
58. J 
40.4 
79.4 
2-2.4 
41 .4 
34 4 
37 1 
2<'.I 
45 ~ 
3:1 8 
30 8 
32. 4 
70. 4 
58 4 
40 4 
46 4 
'·i .4 
24 4 
3U 3 
3·•.3 
2" • 
2l.4 

40.4 
52 7 
f>-2 7 
34. 7 
2fi, 7 
26.1 
~5.1 
26.5 

52.0 
rn.a 
:l{l.6 
-25.6 
2-J.6 
24.S 
29 
31.5 

!lR.5 

42.5 
6U.~ 

!\' .8 
3~.2 
6/l 
2tl 
55.2 
46.4 
2"'.4 
311.4 
56.4 
:•1. 7 
2L7 

1851. 

1856. 

1856. 

Jroi5fi. 
ltS5"2. 

IS.'\~. 
Jt:l52. 

18'>3. 
IH.'3. 
1850!. 
l~t;!. 

ltl.'>3. 
1851. 

. iff.3. 
1854. 

1851. 
l~!i3. 
1855. 
l~.'14. 

lf\.'\.'\. 
l!lf5. 
l><.54. 
l~';.'ii, 

1"55. 
18.'4. 
lo'6. 
l!i.55. 

* Twenty·o1:'e f~t may he e1trriPd in Rt mean low water by keeping a little northward and westwud, nearer the breakers of the middle sands, aud, 
at the turo, t111uJ1ug up fUr Cap-u Diaappointm~nt. 



 

APPENDIX No 16. 
T.;,ble for nauiga.'()rs, el&owing the variation ef the compa&~ for the year 1858, compiled from the general chart of F. J. Eva11s, R. N.-( &e Sketch No. 38.) 

WEST J,ONG!TUDE . 

. ~ ,_ 1~-1~~-J-~~·.L1w J J4tj' I-1~·J_ ~~:J __ ~w: __ I_.~~~~[ ~o· _su· __ 70' [-;~: _1__~:~[~0· 1.3:· .1_.~°.~ 1· 10' o• 
~ 
"l 
D 
[,< 

< 
~ 

80N. 

58 

56 
54 
(Ji 

1111 

48 

46 

" n 

40 

38 

31 

34 
3:il 

30 
!i8 
911 
M 
ti 

V.AllLlTIO.N OF TJJR COMPJ.89. 

----. ------------------ I I ·----------·---i-·····-
0 0 0 0 0 0 Cl 0 • 

15l B. 2Ut E. ll5 E, 30 E. 33t E. 35 E. ... .... .. . .. . . .. • • . 19 E. 7 w. 39 w. I 53 w. 56f w. 54i w. 5opr. 45'1 w. 39 

14f 19t !!3f !l8 3Uf 31; ...................... '""'I Ot \V. Jl I 45! w. 51t 51 48 43i 37i 
14~ llJt g~. 116 21'; 29 ...................... """I 2; E. 221: ! ... ... . 4~t 47 45f 4li 3i'i 
l;Jf Vif 2lt 24i 2fif 27t !l5t E ..... .. .. • ...... "I""...... 17 I 32i w. 41t 43l 43 3!lJ 34t 

13t 17! llOt 23 25 Mt 24 ......... l"' ...... !.... ...... 12 I 27 36t 40t 4U.f 38 32i 

13t 16f 19f ~11 23i 23i 22!: .......... 1 .......... 1.......... SW. 2~t 31i :fl 38t 36t 311 

13t 16* 18* 20i 22 Wt 21 NOR TH ................... ·1 !8j. 271 33f 36 34t ~o 
l:Jt 16 18 19t 201 l!Ot 19i- AMEBllCA. I""...... .. . . . . .. . 151: 24t 30 J:Jt 3·lt 28f 
1a 15; 17t ist J9i I!lt 1ei .. .. .. .. . . . . .. • ... .. .. .. .. .. . .. .. . .. . . 13 21t 21t J(li JOf 211 

13 1st 18! 17t !Bf 1s: 17. . ...................................... ·I 11 lilt 24,f 271 28. 26. 

13 Hf 16 
l!lf 14i !Sf 
12f 14t 141 
12f 14 14 

rn, 1:1• m 

l!iij 13 ltf 

12* 121 lit 

16! 
18 

15 

Ht 
13i 

m m 
~ u 
~ w 
~ ~ 
~ m 

12t 12* 
lit llt 

16f ........ 1 .......... 1.......... Ot E.1 St 

1st ......... 

1 

........... 1

1

.... ...... 1 1 '* 
141 ......... ......... ...... ..•. ll: 1· 

13f l:Jt E. . . . . .• .. • . 8 E 2t 41 
121 12t .......... , 7,f 21 3t 

ll} 11 JO 71 4 I 1-1 . 

16i 
Hi 
l2t 
II 

9t 

2/i 
20/; 

18.; 

lfjJ 

141 

25t 

24t 
22t 
21 

l9l 

27 

2.\t 

241 
23t 

~~i 

2SJ 

21i 

24 

23t 

2-4i 

2lt 
21 

31 w. 
2~j 

2ft 

2•J 
27t 

26! 
25J 

21J 

2:•t 
~ 

2~t 

!!'J 

211 

21 

211! 

20 

mt 

~ 
..:i 

24joW. 60 N, 

2:lf 58 

23 56 

2'.!! 54 

2li (i2 

21!- 50 

2111 48 

20 46 

19t 44 

19t 142 
le1 I 10 

17! 138 
17! w., :16 

........ 134 
.......... 1 32 

30 

~8 l!I llf 11 

llf lit Jot 
lli 101 tt 

12t 
lit 
lOt 
10 

Ut 

10! ll f 
JI JO 

9.} 9t 

12 I lit IOj- E 71 3t 2j-

lot IOt 9i 71 4t 0 
JO ~ 9 ~ ~ I~ 
!It 9j- 8J '* s; 2 

7t 
6< 
51 

4 

3 

13 

llf 

lOt 

9 

l7t 

16 

14t 
l~t 

12t 

21-j-

20~ 

19t 
l~i 

17t 
211 ................... 24 
21'* 

1 

......... 

1 

.......... 

1

26 

mt I AFR!1cA. 22 

• Ill 10 9i 
D 

8f 
8t 
8 

7t 
1;. 

st 
7t 
7 

Gt 
6t 

8t 
7t 
7 

61 
tit 

81 
7f 
1i 
7 

Gt 

81 
~t 

7f 

SJ 
81: 
8! 
8 

7l 

71: 

'* 71: 

5t 
St 
6 

6t 
61 

2; 
3 

:If 
3J 
4t 

lJ 
OJW. 

Of E. 

I 

llJ 
101 

18 !Of 9f 
18 ).,. , .. 

14 10 9t 

It Pf ft 

10 9t lit 
8 Ill Iii 
• Ill 9 
4 91 ti 
Ui. lltB. DB. 

et 
Bl 
Bl 

Bl 
8 
8 
8 
SB. 

7t 
7 

7 

7 

7&. 

Gt 
Gt 
6 
6 

S!E. 

8 

51 
5j

li 

~E. 

8 
5! 
5i: 
5t 
5; II. 

'* 7i 

7t 
7 

7 
711. i 

71 
71 
71 
7f 
SE. 

71: 
7f 

8 

8t 
St 
St 
911. 

tiJ 
7 
7t 
8 

4i 
5 E. 

I! 

2! 
2f 
21 E 

Si£ ................. """ 

G 

/J 

4t 
3J 

2f 
2! 
It 
It 
onv. 

JO 

9t 
8t 

7f 
7t 
7 

6tlV. 

16t 
l5t 
15 

14t 
14 

l't 
l3t 
13 

12f 

12tW. 

mt 

1 

................... 20 

19 ................... 18 

19 
1 
................... 1a 

l~i 1···· ................ 14 
lt;t ·········· .......... l~ 

)8 I J9j \V . .,,,.,, ••• I JO 

17t lYt lPt W. 8 
ni mi 20t 
17j 211 ~Of 

liJ\V. 20tW. 2ltW.I 2N. 

...... 
-.:{ 

""' 

~ 
6 
~ 

~ 
>-! 

gj 
U, 

~ 
~ 
\/, 

t:l z 
t;i 
t:'l z 
H 

0 
"'l 



 

~ 
~ 
~ 
.:l 

0 

518 

4 

6 

8 

10 

12 

14 
16 
18 

to 
112 
24 

!16 
S3 

30 
32 

24 

36 
:.! 

40 
42 

'4 
46 
48 

50 
j2 

i4 
56 
$8 
eos. 

APPENDIX No. 16-Continucd. 

WEST LONGITUDE. 

180' ~: , .. llJO• I 150• I IW I 130" I 120" I 110· I 100· 90' 80" 

9t E. u:. 8 E. 7 E. 5f E. 

Di 9 8 7 5t 
llt 9 8 7 5l 
llt 9 8 7 8 
lit II 8 7 Bf 

Pt !I 8 7t Ill 
9f 9 at 7t fit 
9f 9 ~t 7t flt 

10 Dt l'i 7t 6t 
10 Ut Bi 7f 7 

IOt Ill 8t 7f 7t 
to; 9t 8f 8 1; 
!Of 9t et tit 7t 
11 9! 9 Bt I 7f 
llf lOt 9t Bt 8 

19 IOt llt ~· st 
12j. II 9f 9 8l 
13 lit 10 9 Bf 
13t Ill lOt 9l 9 

14 l!t !Of 9f 9t 

14l 12f n 10 9f 
15* 13f !If !Ot IO 

lilt 14 12t ll !Ot 
16 14j. Uf Iii 11 

!fit Ut l:Jt 12 lit 

lit l5f 14 12f 12 
111 16i Ht Ut 12! 
l~i 161 1s; 14 13t 
lDt 17j 18 15 14!- I 
20 l8j. 17 16 15j. I 
~Ii }J, 19t E. 18t E 17j. E 17 E 

4t E 5 E. tif E. 
4t 5 fit 
5 5t Of 
5 5l 1 

'* 5f 7 

5f 

I 
6 

I 
7l 

6 6. 71-
6t I fit 7f 
fit Bf 8 

6f 7 8t 

7 7! 8f 
7} 7f 9 
7j. 7t 9t 
7j. 8 9f 
8 8t IO 

8 BJ lOt 

8t 9 !Of 

8f 9l 11 
9 9f 11; 
9} 10 12 

9f tot i 12t 
10 ll 13 
IOj. lit l:lt 
ll 12 14!-
lit Hf 15 

12t 13t 16 

12! 14 17 
13j. 15 l~t 

ht 16 lPi 
1~1 111 211 
Jij. E. 

I 
21j. K !Yj. E, 

I 

VARIATION OP TBE CO:itVA8fl, 

8 E. 
8t 
Bl 
Bf 
9 

9f 
9t 

JO 

JOI 

!Uf 

I\ 
11} 

Jtf 
12 

l~t 

121 
l:J 

131 
14 

141: 

15t 

lO 
161 

171 
1e1 

191 

2111 
2~ 

23} 

24! 

261 E 

. . 
Q! E Sf E. 
9j. g 

JO 9f 
JOt IO 

!Of !Oj. 

II !Of 

lit 111 

Ill !If 

12 12~ 

12! 12f 

l2l 13~ 

13 13f 
1:11 14} 

14 l4f 

14t 151 

15 16 
15i mi 
16! Ft 
l6l 171 

171 lt!t 

18! 19} 

19 191 
20 2''! 
201 2Jt 

21f 22 

2?1 22l 

23f 2~1 

24} 2H 
2:, 2!1} 

26* 26! 
2il E 27i t:. 

----

I 

70' I ~o· .,~-. I ~~i-20·-I 
L_J ____ ---~-----

---·· . . , , 
.......... ·········· o;w. 6j.W. l2j.W. l7~W. 

.......... ·········· Ot 6i 12< !if 

.......... ........ 0 6! 12! 17f ......... sou TH -········· 12 18 

......... AMEH H.:A. . ......... !Ii 18 

·········· ········· ......... 51W 111 18 
.......... ·········· . ......... 5 11t 17t 

JOE. .. ······ .......... 4f II lit 
101 ....... ······· 41 Inf 17 
!Of ········· ········· 4 101- 161 

lit ......... 2p~ 31 10 16! 
12 .. , ...... 21 3i 9t l5j 

121 ........ 3 2f 9 15t 
13} ......... 3i 2t e1 15 
14 ········· 4 If 8 l4t 

14! IOt F. 4j. lt 7t 13! 
15 101 5t OjW. 7 J:Jt 
w ! If 51 0 6t 121 

16 l'J! 6i ~l E 5f 12 
161: l~l •t It 5 l 1; 

m 13t 8 l! 41 101 

m 14 ~l 2t 3j lilt 

l~! !If 9j. 3t 3 9i 
19t 15t 101 4t 2t 81 
20 16 lit 5 lj 71 

20j !6j I If 6 I W. 7 

211 171 121 7 0 6 
22} iet 13t 8 IE ~* 
23t 19! 14 81 2 41 
241 21 l5f ~· 

3! 3} 
251 E 21! E 16! E. ltll E. 4 E. 3 w. 

Jo• r-0• I~ 
---- ... 

... 
,.;) 

--. . . 
21 w 2~lW 0 

211 21!~ 28, 

21f 2:Jt 4 

22 23t 6 

2!!t 21 8 

2'1t 241 JO 
2~j. 24f 12 

22t 2$ H 
2i1 251- 16 

2i1 2jj. 18 

2!J! 2of 20 

2/f 25! 22 

211 25f 24 

21t 251 26 

ilill 2J.t 2d 

20 25 30 

lYl 2 j. :a 
18j 24! 34 

I~! 2 I 3fi 

17l: 23t 38 

16! 2~f 40 

l6t 2-J 42 
1s, 21;} 41 

l4t 201 46 
131 191 48 

13 19 50 

l~} 18 52 
) If 17 54 

101 Jfit 56 

s; 15! 58 

9 w. 15 w. GOS. 

- - ------._..._----·~~-~--~~-.-~---~---------~---

&! 
l:;2 

C1 z 
~ 
ti 

~ p.. 

~ 
0 
0 p.. 

2l 
rJJ 
""1 
IQ 
-< 
l:;2 

'."l 

..... 
-'1 
w 



 

• 

APPENDIX No. 16-Contiuued. 

EAST LONGITUDE. 
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APPENDIX No. 17. 
Report of Capt. "ff~ R. Palmer, [J. S. Topographical Engineers, Assistant Coast Survey in charge 

ef the qf!ice, and sub-reports cf tlie chiefs cf qffice divisions. 

C'oAST SURVEY OFFICE, October I, 1859. 

DEAR Srn: In conformity with the instructions of the Superintendent, I have the honor to 

submit herewith the usual annual reports of the chiefs of the different divisions of the Coast 

Survey office. These reports narrate with critical exactness the amount of work executed in 

this office since my first report, dated one year ago. 

It will doubtless be apparent to tbe Superintendent, from a close examination of these reports, 

that the quantity of work done has been so great that it could only have been accomplished 

by steady industry and attention to duty on the part of those engaged in it. 

The character of the work and the execution of the finished maps, in my judgment, merit 

high praise; yet the loRs of some three or more able assistants during the past year is i;everely 

felt by this office; industry, zeal, and intelligence on the part of those who have succeeded to 

their duties will soon, I hope, enable them to thoroughly fill the places of their predecessors. 

Three officers of the army, viz: First Lieut. J.C. Tidball, 2d artillery, First Lieut. R. Saxton, 

4th artillery, and First Lieut. J. P. Roy, 2d infantry, have been detached from duty within the 

past year, and two officers only, viz: Fir&t Lieut. J. R. Smead, 2d artillery, and First Lieut. 

Thomas Wilson, 5th infantry, have been assigned to duty here. 

I shall now refer to the different divisions of this office in their order of precedence, com

mencing with the-

Computing Division.-This division, the varied labors of which includes all the computatiom 

and comparisons necessary in the primary, secondary, and tertiary triangulations, the astro

nomical, chronometric, and magnetic observations, measurements of bases, and, in addition, 

many incidental calculations, remains under the charge of its experienced chief, Assistant C. 

A. Schott. 

One of the computers (Mr. J. Wiessner) resigned on the 1st of .April last, to .ioin one of the 

western exploring expeditions. The report herewith submitted will furnish the Superintendent 

with the details of occupation of bis six assistants and himself duriug the past year. 

Tidal Division.-Tbe tidal division is under the charge of .Assistant L. F. Pourtales, who is 

assisted by five regular computers, and such "aids" as may be available from time to time in 

the intervals of their field service; their names and occupation are given in the annexed report 

of the chief of the division. In addition to the regular duties of this division, in reducing and 

furnishing to the office the requisite tidal data for our charts, it has other special occupations 

under the immediate direction of the Superintendent, as will be seen by reference to Appendix 
No. 27. 

Drawing .Division.-This division, First Lieutenant J. C. Tidball, 2d artillery, in charge until 

30th of June last, has not only promptly executed the various demands that have been con· 
stantly made upon it, in the projecting, upon the sheets required by the parties in the field, of 
the astronomical and trigonometrical points, in the furnishing of many tracings for the different 

departments and burea~IX. of the l:OVetnment, for office use, for public corporations, and for 
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many private citizens, (these latter tracings being given only with the sanction of the honorable 
Secretary of the Treasury,) but has also ·with a reduced force gained a further advance 
upon the engraving. In the language of First Lieutenant T. Wilson, 5th infantry, who, three 
months since, succeeded to the charge of this division, '·Confidence is felt in its ability to meet 
in a prompt and satisfactory manner every demand that can be made upon it." 

The Superintendent will doubtless concur with me in the expression of regret \Yhich all who 

have been associated with him feel at the loss to this office of the services of First Lieutenant J. 
O. Tidball, 2d artillery. He received orders to join his regiment on the 12th of August last, 
thus dissolving his connection with this work. 

Lieut. Wilson's report, hereto annexed, and the lists accompanying it, will acquaint the 
Superintendent with the progreas of the division, and the special occupation of each of the 

draughtsmen during the past year. 

Engraving Division.-The division of the Coast Survey office to which I deem it my duty 

most particularly to invite the attention of the Superintendent at the present time is that of the 

engraving, which, notwithstanding the increase in force in various grades of engravers a few 

years since, is hardly at the present time able to keep up with the Drawing Division. A 

thorough study of the details of this subject will, no doubt, enable us to apply the remedy . 

.As you have this subject under special consideration, I do not deem it necessary at present to 
enlarge upon it. 

The charge of this division for the first half of the year continued with First Lieut. Rufus 
Saxton, U.S . .A., when his detail by the War Department for duty at the United States Military 

.Academy, at West Point, deprived this office of his valuable services. 

During the past six months Mr. Edward Wharton succeeder] to the duties of Lieut. Saxton. 
His zeal and industry merit my commendation. 

Electrotype Division.-Under the direction of Mr. George Mathiot, chief electrotypist, 

assisted by Mr. D. Hinkle, this division has made during the present year eighty-seven copies 
of engraved plates, eighty-three being for the use of this office and four for other departments 

of the government, thus preserving unimpaired our original or standard plates, and using, in 

lieu of them, the electrotypes for printing. 
I had the honor to state, in my previous report, that increased success had followed the 

experiments in photography, especially with a view to its u~e in the preparation of the reduc

tions from the original plane-table sheets, and I have now the satisfaction of st.ating that, to a 
great extent, these reductions have proved successful. I would in;;;tance that of coast chart 

No. 29, from Green Run inlet to Little Machipongo inlet, Virginia, a proof of which was sub

mitted to the Superintendent on the 28th of July last, after having been engraved from the 

photographic reduction. I have examined with care the criticisms of both the Drawing and 
Engraving Divisions upon it; it has been pronounced accurate. The cost of this reduction 
did not exceed one-fourth the cost of making the same reduction by hand. 

Two other reductions, viz: San Pablo, California, 8 wt><io• and New York bay and harbor, 

also sTITo• having been subjected to the closest criticism of experts in both the Drawing and 

Engraving Division, and proving accurate, are being now engraved as received from the pho
tographer. 

The report of the chief electrotypist, hereto appended, promises additional results by the 
use of photography in other branches of the survey. 

23 
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Archives and Library.-.!rhe arrangement for the archives continues unchanged. The very 

limited space remaining for the records of the survey at tho date of the last annual report is 
being rapidly £lied, and great inconvenience is felt from the want of sufficient room for the 

proper disposal of those turned in from day to day, from the various field and hydrographic 
parties. There have been added to the library, during the calendar year 1859, one hundred 

and sixteen volumes, of which fifty were presented to the survey from home departments and 

institutions, and from those of foreign governments. 

Miscellaneous division.-As stated in my last annual report the miscellaneous division, con- ' 
sisting of the printing and distribution of maps, d1arts, and Coast Survey Reports, had only 
then been organized less than a year and had improved upon its previous separate working. 

The experience of the year exhibits a large advancement upon the results then stated, without 
an increase in the number of its employes. The number of impressions from Coast Survey 
maps, charts, and sketches printed, amounting to over fifteen thousand, including proofs for 
distribution, quarterly records, &c., against near twelve thousand of the previous year. 
With this increase, still, the number of impressions taken is scarcely up to the demand made 

11pon the office by our sale agents and for the distribution to libraries and other institutions 
authorized by the Treasury Department, which amounted in the last year to far more than 
double the number distributed in the previous year, including seven thousand eight hundred 
impressions of thirteen charts, sent to the principal departments of the government to foreign 
institutions, &c., and to certain libraries and other public depositories designated by members 
of the House of Representatives in their respective districts throughout the entire country. 

The distribution of the Superintendent's Annual Report for 1857, from the time of its 
reception from the congre:;sional binderF., was made in less time than in any previous year. 
The annual report for the past year, it is confidently hoped, will be ready for distribution by 

the commencement of the corning session of Congress. It will, doubtless, be a source of much 

regret to those who have heretofore received the results of the operations of the Coast Survey 

in this form, that the number of extra copies ordered by Congress was reduced to five thousand 
from the twenty thousand, heretofore distributed by members of Congress direct to their con
stituents, and from this office to foreign governments and institutiont1, the libraries of our 
vessels-of-war, of colleges, and scientific irnstitutions, and to iudi \-·iduals interested in science, 
commerce, and navigation throughout the Union. 

This division is under the charge of First Lieut. J. R. Smead, U. S. A., wbo, in June last, 
relieved his predecessor, First Lieut. J. P. Roy, U. S. A., the valuable services of the latter 
having been called for by the War Department. 

I would respectfully call the attention of the Superintendent to the details of work as 
reported by Lieut. Smead, which is hereto submitted. 

Carpentry.-The carpenters' work necessary for the use and transportation of instruments 
for the surveying parties has beeu at all times during the year promptly executed. There 
have been made twelve new stands and thirty-three fine cases for instruments; twenty-six 
drawing and plane-table boards; seven large cases for books, maps, and copper-plates; five large 

vats, and eighteen frames for electrotype and photograph purposes; patterns for castings, and 
one hundred and forty·three packing boxes; the wood-work for two self.registering tide-gauges, 
and new instruments for magnetic observations; a machine for winding sounding-lines, and a 
vibrating stand for comparing base rods. .All the instruments sent to and returned from the 

fi~ld partjes pave been packed and unpacked, and repairs made where neede<;l; fifty tin tubes 
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for filing original maps and charts have been painted and numbered, and the requisite repairs 
and additions made to the Coast Survey buildings. 

The work of the carpenter's shop is execl).ted by Mr. A. Yeatman, master carpenter, assisted 
by one carpenter and one apprentice. 

In.~trurnerlf Shop.-The instruments made during the year are twenty-eight geodetic, three 
astronomical, sixteen magnetic and telegraphic, twenty-two telegraphic, ten hydrographic, 

twelve drawing, sixty-two engraving, and nineteen miscellaneous. Repairs have been made 

upon sixty-seven geodetic, five astronomical, six magnetic and telegraphic, ninety-six topo
graphic, sixty hydrographic, thirty-five drawing and engraving, and three miscellaneous 
instruments. The force employed consists of Mr . .J. Vierbuchen, master instrument maker, 
whose services and management a.re Ratisfactor:-·, and five instrument makers. 

I would express my acknowledgments to Commander S. S. Lee, U. S. N., who has recently 
been assigned to the charge of the Hydrographic Division of this office; to Prof. W. P. Trow
bridge, assistant in the Coast Survey; Samuel Hein, esq., general disbursing agent, and .Joseph 
Saxton, esq., assistant to the superintendent of weights and measures, for their prompt and 
cheerful co-operation with, and aid rendered to, the office on all subjects pertaining to their 

respective duties. 
First Lieut. A. P. Hill, 1st artillery, U. S. A., still acts as general assistant; his merits are 

so well known to the Superintendent that it is superfluous for me to enlarge upon them. 

In concluding this report I would add that the chief clerk in my office, A. W. Russell, esq., 

performs his duties with characteristic industry and ability. I shall, from a sense of duty, in 

a separate communication, strongly recommend an increase to the compensation of one or more 

of the gentlemen comprising the clerical force of this office, in order that they may be placed 

more nearly upon an equality, as to pay, with those of no higher grade or merit in the other 
departments and bureaux of the government. 

I have the honor to be, very respectfully, your obedient servant, 
W. R. PAL:\IER. 

Capt. TopL Engineers, Assist. 0. S., in charge qf office. 
Prof. A.. D. BA.CHE, 

Superintendent U. S. Coast Survey. 

Report qf Assisf,ani Ohar'les A. Schott, in charge qf the Computing Diviswn. 

Co.A.ST SURVEY OFFICE, October 1, 1859. 

In conformity with the regulations of the office, the usual annual report on the occupation of 
the several computers for the year ending October 1, 1859, is herewith respectfully submitted. 

During a part of the year the number of computers was less than in the previous year. 

Mr. J. Wiessner resigned his position in this division on the 1st of April, to join one of the 
western wagon-road expeditions. The somewhat contracted state of the records i-eceived in the 

first half of the year permitted to continue the reductions of the current work without filling 
the place vacated by Mr. Wiessner, although it necessitated an increase of, and close attention 
to, duty on the part of the computers in general. 

During the month of July, in accordance with instructions received from the Superintendent, 
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I was eng·aged on a m:Jgnetic survey, extending to Sections I and II; these observations were 
partly reduced by myself~ and fully discussed in regard to the secular change of the magnetic 
declination, on which subject a report at some length was submitted in answer to a call from 
the Superintendent. The least square reduction of the primary triangulation between Kent 
Island and Washington was considerably advanced by me and reported on. The ordinary 
routine business of the office has all been attended to; it comprises principally the furnishing 
of geographical positions to topographical and hydrographic parties, and the examinations 
and reports of all computations, discussions, and revisiom;, either geodetic, astronomical, or 
magnetic. 

The general distribution of the reductions has remained the same as in lust year. The 

following statement eontains in detail the amount of work done by each computer during the 
year ending October 1. 

Assi8tant Tl1e0Jore TV. Werner computed the triangulation between St. Helena and Calibogue 
sound~, Section V; reduced ARsistant Gerdes' triangulation on the Mississippi delta; made out 

a least square abstract of horizontal angles at station Humpback, Section I; reduced and com· 
puted rectang-ular co·ordinates of the Charlotte harbor triangulation, Section YI. He also 

computed the triangulation of the Gulf of Georgia, W ash1ngton Territory; made a second 
calculation of the astronomical latitude of yard, Section II; reduced the triangulations of 
Chandeleur sound, Section VIII, and near the mouth of the Potomac, Section III; also the 
triaugulation connecting St. George's and St. Mark's, Section VII, computing new L. M. Z. 
for tho whole work; the reduction of the triangulation between Sapelo and St. Simon's, Section 
V, 1858-' 59, completes the work. 

1Wr. Eugene Nulty computed the astronomical latitude of Pensacola and Warrington, Section 
VII; of Lower Missi~sippi, Section VIII, and the azimuth of Plantation Hill and Warrington, 

Section VII. and of Humpback, Section I; also, the latitude of Humpback, Rutherford Obser· 

vatory, N. Y., and of New Orleans. He also made a second reduction of the Seaton latitude, 
and reduced time and azimuth, and the latitude at station Smithville, N. C. 

Jfr. James ..1.lfain made t!ie revision of the two independent computations of the following 
astronomical work: The azimuths at Santa Cruz, Section X; at Allston and New Cut, Section 
V, and of Plantation hill, Section VII; the latitudes at Allston, Breach inlet, East Base, and 

Savannah, in Section V; of Pensacola and Warrington, in Section VII; of Thomas' hill, Bangor, 
and Hump back, in Section 1; of New York city and Washington city. He also revised the 
mairnetic reductions at Humpback and Mississippi city, computed the magnetic constants for 
magnet C. 6, and mflde a reduction of my magnetic observations in July last. 

Dr. Gottlieb Rumpf attended to the revision and insertion of the geographical positions in 
the registers; made the second least square reduction of the horizontal angles at stations Hill, 

Cuusteu, a11d SeminaQ', Section III; made a second reduction of the James river triangulation of 
1857, revised the reduct.ion of the Mississippi delta. triangulation, reduced the triangulation of 

Tomales hay and Petaluma creek, Section X, and of Sub-A&sistant Harris' triangulation in the 
vicinity of New Orleans. He alilo made a least square abstract of the horizontal angles of the 

primary triangulations in Section Y, and assisted in the reduction of vertical angles for eleva· 

tions in Section I. He also reduced Assistant Blunt' s work on the Hudson river, completing 
the triangulation up to Hudson City; assisted me in the discussion of the secular change of the 
magnetic declination, and in the prcpMation of the lir•t of geographical positions printed m 
this year's report. 

J!r. John Weissner computed the triangulation of SheepRcot river, Section I, and assisted rn 
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the discussion of some magnetic reductions; he also supplied the L. M. Z. to the observers' 
computation of the Tomales bay triangulation, assisted in the least Rquare reduction of the 
primary triangulation near Washington, and in the computation of L. M. Z. to the triangula
tion near New Orleaus. He completed the reduction of vertical angles for heights in the 
vicinity of the Sheepscot river, 1855-' 57, and reduced vertical angles at stations Saunders, 
Sebattis, and Ragged, of the primary series. Mr. \Viessner's resignation took effect on the 

first of April last. 
Afr. Will-iarn D. Starke assisted in the reduction of horizontal angles at Humpback, Section 

I; reduced the triangulation on Pensacola bay, 1858, and of Sub-Assistant Bagwell's triangu
lation south of the Cedar Keys; computed the triangulation of Assistant Bolles', south and west 
of Cape Fear river bntrance, 1855 to 1858; made himself acquainted ·with the reduction of 

transit observations, and assisted in the preparation of geographical positions for the present 
report. He also reduced the horizontal angles at Smithville, N. 0., in connection with the 
astronomical azimuth; assii;ted Mr. Rumpf in the L. M. Z. computations on Hudson river trian
gulation, and also assisted in the preparation of the statistical table for this year. 

il'Ir. John T. Hoover attended to the clerical duties of the d:vision, and principally assisted 

in the preparation of the geographical positions for the 1859 report, duplicating and revising 
the same. He also made a number of diagrams. 

R. Freeman supplied the extra copying required for field or office. 

Report ef .Assistant L. F. Pourtaks, in charge of Tidal DivUi·ion. 

COAST SURVEY OFFICE, November 1, 1859. 

The following report. on the occupation of the computers in this division during the past year 

is respectfully submitted: 

Mr. R. S. Avery has finished the discussion of the nine years' series of tidal observations 

at Boston, and has made comparisons of twelve years' observations with the predictions made 

by means of the coefficients obtained. He has also prepared ephemerides for future years. 

Mr. S. Walker has examined and registered the observations received from the tidal stations, 

and has had charge of the correspondence with the observers. He has also read off the sheets 

of the self-registering tide-gauges, and supervised the gauge established at the navy yard in 

this city, besides making miscellaneous computations. 
Mr. John Downes has made graphical decompositions of the tidal curves of the Florida 

stations, and reductions and comparisons of the results obtained. 

Sub-Assistant 0. Fendall was attached temporarily to this division from April 11 to June 16, 
and made decompositions of the tidal curves from the Florida reef, and worked out the diurnal 

inequality for some of the same. 
Mr. J. Gilliss wa;;i engaged from November 26 to January 17 in making ordinary reductions, 

working out daily inequalities, drawing diagrams, and miscellaneous work. 

Mr. R. E. Evans joined the division May 25, and has since been engaged on ordinary reduc

tions, diagrams, and decompositions of tidal curves. 
Messrs. J. Donega,n, 0. Henrich, and T. 0. Bowie were engaged for short periods, in the inter· 

vals of their field duties, in miscellaneous work, chiefly ordinary reductio1Js of tides. 
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Mr. A. W. King made, during part of the year, ordinary :first and second reductions by 

contract. 

The meteorological observations of the Pacific coast have continued to be discuAsed by M. 
Thomas, who has also done miscellaneous work and copying. 

Most of the reductions of the observations of the permanent stations were made by S. D. 

Pendleton. 

Report of Lieut. Thomas Wilson, U. S. A., assistant in charge qf the Drawing Division. 

COAST SURVEY OFFICE, Novembe,r 1, J 859. 

Pursuant to instructions, the following report is respectfully submitted of the operations of 
the drawing division of the United States Coast Survey office during the past official year, 

under the supervision of my able predecessor, Lieut. J. C. Tidball, U. S. A., until the 30th of 

June last, and since then in the charge of the undersigned. 

During this time I have bad the benefit of the assistance of Mr. G . .A.. Porterfield, whose 

experience in the office of several yean! has been successfully given to further the best interests 

of the di\'-ision. 

It is a material and gratifying fact that the division has been equal to the demands upon it 

by the extensive operations of the field and afloat, and the work is marked with great accuracy 

and superior professional ability and elegance. 

* * * * * * * * 
Below are presented the details of the duties and labors of the several draughtsmen employed. 

This outline of the past year's labors of this division furnishes some idea of its ability for 

promptly realizing in form and presenting in tangible shape the topographical and hydro

graphical results of the active service in the field and afloat. 

As an incident to the draughting duties proper, yet of no ordinary importance, is the exact 

and methodical arraugement of the returns of the field service and other archives on which our 

maps and charts are founded. This arrangement is kept up wich punctilious attention, and in 

such a manner that now and hereafter the maps and charts produced can be brought to the 

immediate test as to accuracy of the original data upon which they are founded, or renewed 
in the future, should every vestige of our present labors disappear by time or circumstance. 

It is proper also to report that not only have we kept pace with the field service, furnished 

projections to field parties, made projections on copper, and attended to these and other mis

cellaneous dutieoi, legitimate but incidental, yet also are we still in advance of the engraving 
division, as, indeed, our system requires; so that not a moment is lost, nor the least delay 
possible, in its receiving from our hands a constant and abundant supply of material. For tho 

purpose of presenting this fact more practically to the Superintendent, the paper marked A 

has been prepared, that he may see at a glance how the work on the projects in the drawing 
division stands with regard to its engraving. 

It is a gratifying fact, too, that in co-operating with the purposes of a just and prudential 
economy of the Supexintendent, we have been able to realize his wishes in a reduction of three 
during the past year; and with our present reduced force, looking to its efficacy, zeal, and 
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energy, we feel confident in an ability promptly and satisfactorily to meet every demand that 
may be made upon this division of the United States Coast Survey Office. 

Assistant W. M. C. Fairfax has been employed upon the reduction of topography of coast 
maps and charts No. 7, from Muscongus bay to Portland harbor, :Me., scale 80-fnro; No. 10, from 
Ipswich harbor to Green's harbor, Mass., 80-~ 00 : No. 11, from Plymouth harbor to H)·annis 
harbor, Mass., sdnnr; Nos. 35 and 36, Chesapeake bay, from Pocomoke sound to entrance, 

Md. and Va., s(}~oo; and No. 53. from Stono inlet to Fripp's inlet, S. C., 80-f>00 • 

Assistant ilf. J. McClery has drawn additions to the Congress map, nohoo·, and been 
occupied upon the topography of coast map and chart No. 21, New York harbor and vicinity, 

-so~ oo· 
Mr. A. Bosclike has been employed upon projects for maps and charts according to the 

general plan adopted for the eutire coast. 
Mr. A. Lindenkohl bas reduced the reconnaissance of the coast of Texas, from Matagorda 

Bay entrance to Aransas pass, 20i;'000 ; has made additions to Alden's reconnaissance of the 
western coast, Tllo~ 00 -0 , and has been employed upon Cape Fear River entrances, N. C. com
parative charts, 1851-'58, 10 t 00 ; coast map and chart, No. 58, from the St. Mary's to the St. 

John's river, Fla., soho; San Francisco bay, Cal., 80-ho; projections for field parties; pro
jections on copper and verifications; and bas assisted in the application of photography to 
topographic reductions. 

Mr. A. Balbach was employed upon the hydrography of coast maps and charts, No. 68, 
Florida reefs, from Key Biscayne to Carysfort reef, -80 -&-00, and No. 72, (ditto,) from Key West 

to Marquesas keys, 80h 0 , until the 29th of'November, when he was transferred to the hydro
graphic division. 

Mr. E. Herqe,sheimer entered the office on the 13th of December, and has been engaged upon 

the hydrography of coast maps and charts, No. 14, from Outtybunk island to Block island, 

Mass. and R. I., soho-i Nos. 70, 71, 12, Florida reefs, from Long Key to Marquesas keys, 
sohu-; San Francisco and San Pablo bays, Cal., -. 0 ]ro 0 ; Boston harbor, Mass., (additions for 
new edition,) "ioi-oo; Muskeget channel, (ditto,) nt110 ; Humboldt bay, CaL, ni-ilo; general 
coast chart, No. IV, from Cape May, N. J., to Currituck, N. C., "ioc.1ooo; drawings from 

microscopic enlargement of specimens of bottom taken in deep sea soundings, Gulf Stream, 

and verifications and examinations. 
Mr. W. P. Schultz has reduced St. George's sound, (eastern part,) Fla., 40 ~00 ; additions to 

Charleston harbor, (for new edition,) S. 0., 3-o-ho; has drawn diagrams illustrating changes 
of temperature in Gulf Stream, with depths, and has been employed upon the reduction of 
Patuxtent river, Md., suh-0 , progress sketches, projects, and projections. 

Mr. L. D. Williams has made additions to preliminary seacoast charts, Nos. 11 and 12, from 

Cape Hatteras to Cape Fear, N. C., 20 -(-00.,.-; additions to Canal de Haro and Strait of Rosario, 
W. T., 200\,-00 ; and has been engaged upon Hudson river, from entrance to Sing Sing, N. 
Y., 60t 00 ; general coast chart No. II, from Cape Ann to Gay Head, Mass. and R. I., 400;i000 ; 

additions to Congress map, nrtnir; projections on copper; projections for field parties and 
verificatiomi. 

Mr. A. Strausz has been engaged upon the reduction of hydrography of coast maps and 
charts, Nos. 105, 106, 107, and 108, from Galveston bay to Lavacca bay, Texas, soho; No. 9, 
from Cape Neddick, Me., to Cape Ann, Mass., aij"~oo; No. 11, from Plymouth harbor to 

Hyannis harbor, Masi!., Tifho; No. 33, Chesapeake bay, from the Hudson to the Potomac 
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river, Md., 80t 60 ; No. 53, from Stono inlet to Fripp's inlet, S. C., 80-hro; preliminary seacoast 
chart No. 3, from Cape Small Point., Me., to Cape Cod, Mass., TH\nnr; Cedar Keys, Fla., 
(additions for ne\Y edition,) 50-fi-00 , and verifications of hydrographic reductions. 

Mr. TY. T. 1'-fartin has been e11gaged upon the topography of coast maps and charts, No. 
28, from Cape Henlopen, Del., to Green Run inlet, Md., 80-fi-00 ; No. 71, Florida reefs, from 
Newfound Harbor key to Boca Grande key, soho; Nos. 107 and 108, from Oyster bay to 
Lavacca bay, Texas, 80h-0 , and verificatiomi. 

]lfr. P. Witzel has drawn Sapelo sound, Ga., 30 hf0 ; A.tchafalaya bay, La., nttoo; completed 
York river, from West Point to King's creek, Va., 601;00 ; and has been employed upon Ken
nebec river, from entrance to Bath, Me., 80 } 00 ; Portland harbor, Me., :iTl>oo; coast maps 
and charts, No. 48, from Barren inlet to Lockwood's Folly inlet, N. C., soioo; No. 88, from 
Choctawhatchee bay to Pensacola bay, Fla., eoiroo; Cape Fear river entranceR, (comparative 
charts, 1851-' 58,) N. C., Toho; projections for field parties and projections on copper. 

Mr. S. B. Linton has been employed upon Apalachicola bay, Fla., -roho ; Charleston harbor, 
(additions for new edition,) S. C., 30! 00; Lynn harbor, Mass., 2 c.-hoi lettering reductions; addi
tions to progress sketches, and measurement of original topographic and hydrographic sheets . 

.llfr. F. Fai1:fax was occupied upon tbe topography of the upper sheet of James' river, 
Va., 40 /;--00 ; the sketches of Port Townshend, W. T., 40h 0 , and Brazos River entrance, 
Te:xas, Tob·oir; progress sketches and tracings, until the 31st of March, when he left the office. 

Mr. B. Hooe, jr., has been continued upon tracings, 
Artificer J. A. Camp"beU, U. S. A., has continued upon tracings and statistics and in care of 

miscellaneous maps. 
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List of maps and sketches completed 01· in progress during the year ending Novtmber 1, 1859, 
arranged in order of sections. 

Na.me. 

8umo1< I - Cbtut of Maine. Nr!W Hamp•hiTe, iJfaua
chmtlUI, and Rhode l.tand. 

Progress sketch A-----·-······-····-·---·-····· 
Progre.s sketch A bis ...•.•••.••••.••....••.••... 
Sheepscot liver, Maine ••••.••••••• ·-. • ••••••••. 
Kennebec river, from entrance to Bath, Maine •••••. 
Portland harbor, M"ine ••••••••••••••••••••••••. 
Preliminary sea-coast chart, No. 3, from Cape Small 

Point, Me., to Cape Cod, Mass •.••••.••••••.•••• 
Coast map and chart, No. 9, from Cape Neddick, !Ile., 

to Cape Ann, MllSS ...................... __ •••• 
General coast chart, No. 2, from Cape Ann, M.1168., to 

(fay Head, R L------------------------------
Coast ruap and chart, No. 10, from lp!!wich harbor to 

Green's harbor, Ma!!B •••••••••• ------ •• ------ •. 
Lynn harbor, Mass •••••• ---·····----------···· 
Boston harbor. (n<'W edition,) Mass •••••••••••••••• 
Coast map and chart, No. 11, from Plymouth hiirbor 

to Hyannis h1nbor, MMS ••••••••••••••••••••••• 
Mnskeget channel, (new edition,) M...., ---------·-· 
Coast map and chart, No. 14, from Cutty hunk island, 

M,.,.s., to Block island, R 1. ••••••••••••••.•••. 

SFA,'TION 11.-CO<Ut of Cor111eclicut, New York, New Jer
aey and Dtlavlare, north ef (Jal" Henlnpm. 

Progreos sketch B •••••••••••••••••••• _ •••••••••. 
Coast map and chart, No. 21, New York bay and 

harbor •••••••••••••••••••••••••••••••••.•••. 
Hmhion river, from entrance to Bing Sing, N. Y ••••. 

SECTION III. -Coa.tt of D.laware, aouth of Ca.[M Hm.lqmi, 
Maryland and Virginia, 'flOTtlt of Gape Henry. 

Proi>:ress sketch C ••••••••••••••••••••••••••••••• 
General coo.st chart, No. 4, from Cape May,N. J., to 

Currituck, N. C •••••••••••••••••••••••••••••• 
Coast map and chart, No. 28, from Cape Henlopen, 

Del., to Green Run inlet, Md-------------·-·-· 
Coast map and chart, No. 29, from Green Run inlet, 

Md., to Little Ma.cbipongo inl.,t, Va ••••••••••••• 
Coast map and cha.rt, No. 33, Chesapeake bay, from 

Hudson river to Potomac river, Md •••••••••••••• 
Coast map and chart, No. 35, Che,...peake bay, from 

l'oconiolte sound to York river, Va .••••••••••••• 
Coast mtlp and chart, No 36, Chesapeake bay, from 

York river to entrance, Va ••••••••••••••••••••• 
York river, from West Point to King's creek, Va ••• 
Jame11 river, from Richmond to City Point, Va •••••• 

8.Jwr1011 IV -coo.t qf Virginw, wuO. qf ~ Hmry, and 
Nln'th O.rolina, north of Cap< F.ar. 

Progress sketch D ······--···-·--·······----···· 
Preliminary sea-coast cba1t, No. 11, from Cape Hatte· 

Scale. 

1-600,000 
1-400,000 
1-40,000 
1-30,000 
1-20,000 

1-200,000 

1-80,000 

1-400, 000 

1-80,000 
1-20,000 
1-40,vOO 

i 

1-80,000 
1-60, 000 

1-80,000 

1-400,000 

1-80,000 
1-60,000 

1-400,000 

1-400,000 

]-80,000 

1-80,000 

1-80,000 

1-80,000 

1-80,000 
1-60,000 
1-40,UOO 

1-600,000 

Deacription. Remarks. 

--- ------ .. ---·--............ --- -.. Completed. 

-------------·-----------· Do. 
Finished map ••••••••••••• In progreBB. 

. ••••• do •••••••••••••••••• Do. 
------do ••••••.••••••••••. Do. 

Preliminary chart .•••.••••• Do. 

Finished map and chart •••• Do. 

Finished chart------------ Do. 

Finished map and chart _ ••. Do. 
Finished ma.p •.••••••••••. Completed. 

•••••• do ••• --------------- Do. 

Finished map and cb&rt •••• In propeAS. 
Preliminary chart .••••••••. I.Jou a pleted. 

Finished map and chart •••. In progre;>e. 

-------------------------- Completed. 

Finished ma.p and chart •••• In progress. 
FinU.hed map ••••••••••••• Do. 

-------------------------- Completed. 

Finished chart-······--··- In progrese. 

Finished map and chart •••• Do. 
•••••• do. _________________ 

In progress by 
iography. 

•••••• do------------------ In progreSB. 

------dO--------·--------- Do, 

.••••• do •••••••••••••••••• Do. 
l!inished map.-------- •••• Completed. 

• ••••• do ••• -----··-·-····· In progreea. 

Completed. 

:ms to Cape Lookout, N. C •••••••.• ___ •.• ·------
PrelimiDAry St!Q-C08&t chart, No. 12, from Cape Lookout 

1-200,000 Preliminary chart. • • • • • • • • . In progress. 

to Cape Fear, N. C .•••••••••••••••.••••••.••••. 
Coast map and chart, No. 48, Cap.. Fear and vicfoity, 

ea!~;.;;~:;.,~: "N;,~;i~~t,-N."<i:::: ;:::::: :::.:: ::11 L~~: g: =~~t1~:~:!~.c1:a~_:;58~ 
Cape Fear nver, southern entrance, N C........... 1-10, 000 •••••• do •••••••••••••••••• 
Diagram~ illu~trating chaoges uf temperature in the 

Gulf Stream, with depth11 - ------ - ---- --- ------- ------------·· Diagrama ••••• _ ••••••••••• 

1-200, 000 1--· ••• do ••••••••• --------- Do. 

Do. 
Completed.· 

Do. 

Do. 

pho-
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IAst of maps aiul sketches, &c.-Contir.ued. 

Name. 

S11:11T10N V.-lba.e qf Nr>rtlr. Carolina, 111Mk ofOapo Fear, 
South C«rolina, and Geurgia. 

Progress sketch E----------. __ -- ---- ---- -- -- ---
COOflt map and chart, No. 53, from Stono inlet to 

Fripp'sinlet, s.c _______ -··· ----------------
Cha1ln;ton h1nbor, (new edition,} S. C-······-···--
Ossaoow sound, Ga ••• ___ • --- __ -- ·--------------. 
Sapclo sound, Ga. ____________ ----·------··-··· 

SECTION VI.-o-t of Florida, from St. Mary'• river ID i 
St. Jo..p"·· bay. I 

Progress sketch F, (showing a general reconnaissance) 
Pro!{ress sketch F, No. 2, (reefs and keys).---- .•.••. 
COB>!t maµ and chart, No. 58, from St. Mary's river 

to 8t. John's river. _________ ---------··-·--·--
Coast map nnd chart, No. 68, Florida reefs, from Key 

Biscayne to Carysfoot reef. ••• - . ---- --·--·· •• --
Coast maps and charts, Nos. 70, 71, anrl 72, Florida 

reefs, from Long key to M.a.rquesas keys •••••••• __ 

810CT10N VIL-Chart of Flnrida, tve.e of St. Jouplr.'a bat!, 
ond Alabama, ~ of .Mobik bay. 

Progress skP.tch G-------·-·---·------·-···-· •••• 
Cedar keys,(new edition,) Fla .•• ----------------
St. Georgt's sound, (eastern pa.rt,) Fla--··--··-----1 
Apalachicol" bay, Fhl---·-----· ---- -----------
Co11.11t m .. p and chart, No. 88, from Choctawhatchee 

bay to Pensacol11 bay, FlR--------------------·-

SECI'ION VIII. -Qia.e ef Alabama, .-t of .Mobile bay, .Mia
linippi and LouUUmo, east qf Yermilion bay. 

Progress sketch H ------------·------·------ ---
Atchafa.laya. ba.y, La--------·-------------------
BltC'lION rx -coort. if L»miana, wm: of v..,.,,.;zi.cm boy, I 

and of Toaa. 

~': .. ~e_:~ ~-h;~:N;;;.· io5;io&:-io7~-~"dici8~ ·1

1 

from G&lveat.on ooy toLavacca ba.y, Texaa ------· 
Brazos river entrance, Texas. --- -- - - ••• --- -- -----.: 
Coast of Texa.:, from Matagorda bay entrance to 

AraJlllall I'IM!t!, Texas ••• _ •••••••• - -- •••••• - • -- - . 

Sllcn.oN X.-aia.t ef Cblifomia. 

Progrell8 sketch J, (from San Diego to Point Sal) __ _ 
ProgreBS sketch J, .No. 2, (from Point Sa.l to Toma.lea 

bay) • __ ••••• __ •• ____ • __ ••••• _ •• _. __ •• __ • __ •• 
Alden's reconna!Mance of western coast, (additions). 
Western COll8t of Unikd States, (additions)·------· 
San Francieco bay and vicinity ••••••••••••••••••• 

ProgreM aketch K •••••••••••••••••••••••••••••• 
Cane.I de Haro and Strait of ~rio, (additions)_. _ . 
Port ToWllllhend, W, T ---···-----··----·--·----
Sketch showing prngrenofthe survey on the Atlantic, 

Scale. 

1-600,000 

1-80. 000 
1-30,000 
I-.311, 000 
1-30, 000 

1- I, 200, 000 
1-400,000 

1-80,000 

1-80,000 

l-81l,OOQ 

l-60Q, 0(]0 
1-50,000 
1-40,000 
1-40, 000 

1-80, 000 

Description. RemarkR. 

1 
_______ -·---- _____________ I Completed. 

Finisher! map and chart. ___ I In progre"8. 

I l<'inished map .• __ ••• _._ •• -I Com pitted. 
•• --- .<lo. --- ••• _ --·. _. --- . 1 In progress. 

' .••••. do.................. Do. 

•••••• __ ---- •..••• _ •• __ ••• _ Compltted. 

-~~:s~~·=;~~~-:~~~-~~j In ;:re&&. 
1------dO------------------I 
! Finished maps and charts ••• 

1 

Do. 

Do. 

i I 
i-------------------·-----· \Completed. 
, Preliminary chart ••••• _----: Vo. 

I 

Finisbt>dmap ••••••••••••. [ In progrel!I!. 
•••••• do __________________ [ Do. 

, Finished ma.p and cha.rt ••• J Do. 
I 

1-600,000 -------------------------- Completed. 
1-50, 000 PrelimiDa.ry cha.rt.......... Do. 

1-600,000 ·-··---···---·--·-·--·-·-· Completed. 

1-80, 0()() Finished m&ps and charts ••• In progreRe. 
1-10,000 Sketch ••••••••••••••••••• Completed. 

1-20,000 •••••• do •••••••••••••••••• Do. 

I-600,000 --···----------·---------- Completed. 

1-600,0()() 
-·-~-----------------·----

Do. 
1-1,200,000 Sketch ••• ·--- •••• ___ Do. 
1-7,000,00(1 •••••• do ••••• _____ -------- Do. 

l-SQ,000 finished m11pand cha.rt •••• Inprogrem;. 

1-600,00o -------------------------- Completed. 
1-200,000 Sketch ••••••••••• ________ Do. 
1-20,000 ------do •••••••••••••• ---- Do. 

187 

Gulf of Mexico, and P..clficooaatM............... 1-5,000,000 -·-·--------------··-·-··· 
Dia11:re.ml! illustrating dillcu8"ion of magnetical and 

Ptepined by the Super
intendent. 

meteorological obiervatlons. --- •• -- -- - ••••• --- - -- - - --- - - - ..... ·-- - ·- - - - --- - -- - • - - - --- - -· Drawn in oomputing 
divitdon. 



 

188 REPORT OF THE SUPERINTENDENT OF 

Report <f Mr. Edward Whart011, acting in charge of Engraving Division. 

Co.AST SURVEY OFFICE, 

I have the honor to present the annual report of the operations of this 

year ending October 31, 1859. 

October 31, 1859 . 
• 

division during the 

The division remained under the charge of Lieut. Rufus Saxton, U. S. A., from the date of 

the last annual report until .April 1, wl1en he was relieved from duty. Since that time the 

division has been under my charge. The engraving force at present consists of twenty-one ' 

engravers, of various grades. 
The division has met with a serious loss in the death of one of its oldest and most skilled 

engravers, Mr. F. Dankworth. who had been attached to the offic<i since 1843, and whose death 

occurred last March. :Mr. Daukworth ranked among the first topographical engravers in this 

country, and it gives me pleasure to testify to the faithfulness with which he discharged his 

duties, and the ability and skill be evinced in the execution of his work. His place will be 

difficult to supply. 
The engraving of the finished maps of Patapsco river, Md.; entrance to Pensacola bay, Fla.; 

San Diego bay, Cal.; Mare Island straits, Cal.; and San Francisco bay, Cal., have been com
pleted; and the two plates of the middle and eastern part of Long Island sound, commenced 
some years ago, have been also completed, to take the place of the two already published. 
Various changes and additions have also been made to the charts of Boston harbor and Charles· 

ton harbor. 

The second class maps and sketches of .A.tchafalaya bay, La.; entrance to Brazos river, 
Texas; Humboldt bay, Cal.; Port Gamble, Port Townshend, and Semi-ah-moo bay, Washington 
1'errito:ry, have also been engraved, and a new edition of Canal de Haro and Strait of Rosario. 
The maps of Kennebec river, Maine, from entrance to Bath, and of Rockport harbor, Mass., 

have been published in a preliminary form. 
The first class finished maps and charts, Nos. 12 and 13, nha• Easte,rn series, from Mono· 

moy to Muskeget, and from Muskeget to New Bedford; and Chesapeake bay seri":l:s, solire• Nos. 
1, 2, 3, 4, 5, 6; coast charts Nos. 40 and 41, ;n;h11, .A.lbemarlo sound; No. 68, lilfhlf• Florida 
reefs, from Key Biscayne to Carysfort reef; Nos. 91 and 92, nh 6 , Mississippi sound, from 
Bonsecours bay to Grand island; Nos. 1-06 and 107, 80iiJ0 , Texas, from Galv~ton bay to Mat

agorda bay, and San Pablo bay, Cal., sohii• haYe made considerable progress towards com· 
pletion; and the outlines of coast chart No. 29, from Green River inlet to Little Machipongo 
inlet, Del. and Md., have been engraved from a photographic rE)duction. 

Mr. McCoy has completed the topography upon coast chart No. 13, Eas,tern.series~ No, 2, 
n~oo• and twelve views for coost charts Nos. 12, 13, and 14, extending from Monomoy to 
Newport. 

Mr. Dankworth was engaged, up to the time: of his death, upon the topogrf!.pliy .of ooa&t. 

chart No. 32, n-.Z-00 , Chesapeake bay, from M~go~hy river to Hudson river. .. 
Mr. Entho.ffer has executed all the topog~~P!'!Y upon coast chart No ... 3~, airh"f•. O~s~e~e 

bay, from Hudson river to Potomac river. .· .. · . . 

Mr. Knight has been employed upon the soundings and miscellaneous lettering of coast· charts 
Nos. 15 and 16, n& H• Long Island sound; the soundings of coaat chart No. 13, nln-. Eastern· 
series, No. 2; Nos. 34 and 3.5, Chesapeake bay, from Potomac river to York river, Va., nhw; 
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Boston harbor, Mass; Patapsco river, Md. ; Monterey bay, Cal.; and other miscellaneous let
tering. 

Mr. Rolle has nearly completed the topography of coast chart No. 31, Chesapeake bay, No. 
1, s•:ri-1n11 and has executed some miscellaneous work. 

Mr. Sengteller has completed the topography of the lower part of coast chart No. 12, Eastern 
series, n! 00, and has also nearly completed that of tlie upper part . 

.Mr. Blondeau has completed the topography of entrance to San Francisco bay, 60 to0 , and 
has made considerable progre88 upon that of Sau Pablo bay, aolco· 

Mr. Pltilli'ps has finished the topography and one-half the sand of coast chart No. 92, Mis
sissippi sound, from Round island to Grand island, Tlfho, and has executed some miscellaneous 
work. 

Mr. Met'l.eroth has completed the sand and views upon entrance to San Francisco bay, oofrn; 

the sand of San Diego bay, n!irn; and of the upper half of coast chart No 13, Eastern series, 
No. 2, nillo• from Muskeget to New Bedford, and some miscellaneous work. 

Jlr. Bantard has engraved the saud upon coast chart No. 41, Albemarle sound, eastern part, 
.rotnroi a portion of the E<and upon general coast chart No. 2, from Cape Ann to Gay Head, 

Patapsco river, Md., and coast chart No. 92, :Mississippi sound, sohrc, and miscellaneous work. 
Mr. Kondrup engraved a portion of the outlines upon coast charts Nos. 32 and 34, Chesa

peake bay, Nos. 2 and 4, irobcoi all the outlines, soundings, and general lettering upon the 
preliminary chart of Kennebec river, Maine; and is now engaged upon the topography of the 
same. 

Mr. Evans has engraved portions of new work, and has made various corrections upon coast 

charts Nos. 15 and 16, Long Island sound, eastern and middle plates, 80~ 110 ; re-engraved the 
topography of Captain's island, E. and W., and new work upon the plate of Charleston har

bor, n7'oc· 
Mr. Throop has engraved the soundings and bottoms of general coast chart No. 2, from Cape 

Ann to Gay Head; coast chart No. 41, Albermarle sound, east; and Sapelo souud, Georgia: the 
notes and lettering of Port Gamble, Humboldt bay, Pensacola bay, and executed other miscel
laneous lettering; and is now engaged upon the notes of coast charts No. 91, Mississippi sound, 

from Bonsecours bay to Round island. 
Mr. Maedel has engmved the topography and sand of Port Gamble, Washington Territory ; 

the sand of Rockport harbor, Mass., Muskeget channel, Mass., preliminary sea coast chart No. 
14, from Cap~ Roman, S. C., to Tybee river, Georgia ; a portion of the sand of entrance to Cape 
Fear river, and miscellaneous work. 

Mr. E. A.. Maedd has engraved the title, notes, and soundings of coast chart No. 106, from 

Galveston bay to Oyster bay, Texas, and Rockport harbor, Mass.; the title and soundings of 

coast chart No. 107, from Oyster bay to Matagorda bay, and some miscellaneous work; and is 
now engaged upon the soundings of coast chart No. 71, Florida reefs, from Newfound Harbor 

key to Boca Grande key. · 
Mr. Petersen has engraved the title and notes of Canal de Haro and Strait of Ro.sa.rio and of 

Semi·ah-moo bay, Washington Territory; a portion of the soundings of sea-coast chart No. 3, 
from Cape Small Pt., Maine, to Cape Cod, Mass ; the notes of Patapsco river, Md., coast chart, 
No. 107, from Oyster bay to Matagorda bay, and of general coast chart No. 2, from Ca.pe Ann 

to Gay ~ ; all the soundings of Sun Pablo bay, Cal., and the soundings of Pensacola. harbor, 
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Fla., and miscellaneous work; and is now engaged upon the hydrography of' New York bay 

and harbor, TO~ 0 o· 

Mr. Langran has engraved the title, soundings, and notes of York river, Va., from King's 
creek to West Pt., Atchafalaya bay, La., Port Townshend, Washington Territory; a portion 
of the notes and souudings on sea-coast charts No. 11, from Cape Hatteras to Cape Lookout, 
and No. 14, from Cape Roman to Tybee river, and various miscellaneous lettering . 

.Mr. Ogilvie has engraved all the soundings, notes, and title on coast chart No. 68, Florida 
reefs, from Key Biscayne to Carysfort reef; a portion of the notes on sea-coast chart No. 4, from ' 
Cape Cod, Mass., to Saughkonnet Pt., ].{.I.; the soundiugs of Humboldt bay, Cal.; the g~neral 
lettering on coast chart No. 41, Albermarle sound east, and other miscellar.e011s lettering. 

Mr. Klakring has engraved all the topography, soundings, title and notes of Mare IRiand straits, 
Cal.; the topography of Humboldt bay, Cal.; and has executed some miscellaneous work ; his 
employment by the office ceased on the 1st of July. , 

Mr. Bartle has engraved all the topography of Port Townshend, Washington Territory, and 
of entrance to Brazos river, Texas ; and miscellaneous work upon various plates, and is now 
engaged upon the topography of Rockport harbor, Mass. 

Messrs. Benner, Thompson and Sipe have been employed upon the engraving of progress 
and other sketches, and such miscellaneous work as was required by the office. 

In addition to the amount of work performed by the engravers, five uf the sketches for the 
Report of 1858, have been lithographed or engraved upon stone under the direction of the 
Superintendent of Public Printing, 

A more detailed account of the work performed, progress made, &c., can be found in the 
accompanying list of maps, charts, preliminary charts, and sketches, engraved or engraving, 
during the year ending November 1, 1859, arranged in order of sections; and in the complete 
list of Coast Survey maps, charts, preliminary charts, and sketches engraved, and arranged 

geographically. 

IMt of maps, preliminary chart&, and sketches, engraved or engraving, during the year ending October 
31, 1859, arranged in order if secti<YnS. 

Name. 

SECTION I. 

Progress llketch A.--·····---·--····--··-·-·········-····-
Do ___ ••• A au---- --- ------. ---- _ -· -· -- ·-. --· •••••. 

Kennebec river, Maine, from entrance to Bath •••••••••••••••• 
Rockport h1ul>0r, M>Ulil. ___ ------ --· _ ------·--- ........... . 
Geneml cout <;ha.rt., No. 2,from Cape Ann to Gay Head •••••••• 
P:rellminary seA-COfl&t chart, No. 3, from Cape l:!ma.11 Point, Ma.ine, 

to Cape Cod, Ml\88 •••••••••••••• ····--·-----·-··--------
Preliminarysea-coutchart, No, 4, from Cape Cod, Mass, toSangb. 

konnet poiot, Il I,. ••.••. --· ..•.. -----. ___ . ___ ··--··.··--
Coe.at map and chart, No. 12, Eaatern series, No. s, from Monomoy 

to )fllllkeget, Maas - - •••• - - •• - •• - - .... _ ••••••••••• _ •••••• 
Coast m11p and chart, No. 13, Eastern series, No. 2. from M:nskeget 

toBumra.rd'e b&y --·····---------·-·-·· ·····-··----·--· 
Coast map and chan. No. 14, Ealltem aeries, No. 1, from Buzzard's 

bay to li&rl'lllf"ll86tt bay -- • - - - -- - • - - - --- • --- - ·- -- --- - -- - -
Kennebec river, M:11ine, from entra11ce to Ile.th •••. -------·-·--
Rockport harbor, H.- •••••.•••••• -·-- --·. -------· ••.••••. 
LJnn harbor, a.IBM---·_.----··----. --- --· ..••.•••••••••••. 
Muakeget clwlnel, x- , (new edition) •••••••••••••••••••• 

Scale. 

1-400, 000 
1-600,000 

1-30,000 
1·20,000 

1-400,-000 

1-200,000 

1-200,000 

1--80,000 

1-80,000 

1-80.000 
l-.S0,000 
1-in,000 
1-30,000 
1-6-0,000 

Description, Remarks. 

~--·-············------- EngTaved.. 

-----·-----------------~ 
Do, 

Preliminary chart •••••••• Do. 
• ••••• do ••••••• -······-· Do. 
General COB.!lt chart ••• ___ Eugra. ving. 

Prelimlriary cha.rt ___ • --- _ Do. 

•••••• do •••••••••••••••• Engraved • 

Fini&hed map and chart •. Engraving. 

•••••• do •••••••••••••••• Do. 

•••••• do •••••••••••••••. Do. 
•••••• do •••••••••••••••• Do. •••••• do ________________ 

Do . 
• ••••• do ••••• ·--·-····-· Do. 
•••••• do •••••••• ·-······ Do. 
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List of maps, preliminary charts, &c.-Continued. 

Name. 

SECTro .. II. 

Progye~s Hudson river triangulation _________________________ [ 
Co!!St map and ch><rt, No. 15, Long Island sound, ea.•t _________ ; 

Do ••••• do._ •• _No. !6 ________ do ________ .middl.i •• ____ 
1 Captain's island, east and w<'st, (new editinn)----------------

Coast map and chart, No 2.1, New York bay and harbor. ····-·I 
SECTION III. I 

Progress sketch C-·------·-· .••••• ·········-····----··---·\ 
Coost map and chart, .No. 31, Chesapeake bay, from head of bay i 

to Magotby river, Maryland • __ • _ ·--- __ • _ ---- _. ---·. __ • -· i 
Coast map and <:ha.rt, No. 32, Chesapeake bay, from Magothy · 

river to Hud!JOn 1iver, Maryland ________ • --- ____ •• __ • _ •• __ , 
Co":"t map and chart, No. 33, Chesapeake bay, from Hudson I 

river to Potomac rlvn, ~faryland. ---- ___ - --- _ ••• __ _ _ _ _ _ , 
Coast map and chart, No. 34, Chesapeake bay, from Potomac : 

river to Pocomok.o sound, Virginia ··--·-··--·-···---······ii 
Coast map and chart, No. 35, Chesapeake bay, from Pocomoke 

~ound to York river, Virginia •••••••••••••••••••••••.•••. 
Coa~t map and chart, No. 36, Chesapeake bay, from York river i 

Virginia; to entrance of bay ••••••• --- - • ----. •• - ---· • ••• • • j 
Patap~co r1'·er, Maryland ••• - •••••• -- ---- -------- -- - -- - -- - · i 
York river, Virginia, from King's creek to West point ••••••••• : 
Coa•t map and chart. No 29, from Gre•·n Run inlet t<> Little I 

Machipongo inlet, Delaware 1tnd Mar.)land-·-···-·---·-----

S£<1TIO:S IV. 

Progress sketch D •••••••••• --- -- • -----····· --·· ---····· --
Coast map and chiut, No. 40, Albemarle sound west, from head 

of sound to PW'quotimk river, North Carolina. --· .•••• -· •••• 
Coast map and chart, No. 41, Albemarle sounrl east, from Pas· 

quotank and Alligator rivers, to entrance, North Carolina •••. 
Preliminary sea-roai;t chart, No. 11, from Cape Hatterl\8 to Cape 

Lookout, North Carolina .•••• __ •••••••• --- ___ .• --- •••••. 
°Cupe Fear river cntr .. nces, S! owiog changes from 1851to1858, 

th.-o plati'll) __ •••• __ ••••••••••••••••••••• ___ ••••••••••. 

SECTION v. 

Progress sketch E ---------------·------------···-·-------
Preliminary eea-coaat chart, No. H, from Cape Roman to Tybee, 

Georgia. •••••••••••••••• --- •• ······-- •••••••• --- ••••••• 
Charleston harbor, (Rdditiaos)- ---···- ••••• ----- •••• - •••• ---
Sapelo eound, Georgia..---·· •••••••• -- • -- •••. --· ••• ---- •••. 

S:&CTION VI. 

l'rogress sketch 'F --··------------ ------··----···-····--·-
Proitress sketch F, lower shoot, Florida keys.----- •••••••••••• 
Coaat map and chart, ~o. 68, Florida. reefs, from Key Bisrnyne 

to Caryefort reef ••• ------------- - • -·--. ------- -·---- - ---

Sron-0111 VII. 

ProgresssketchG ----·---··-----······-----·--·-·····-··· 
Entrance to PellNKlOJa bay, Florida··-······-----·····-····· 
Eastern pari St. George's !JOUnd, Flo1ida.---------·--------·-
o,A_palachioola. bay, Florida----------·--·····--············ 

&c:TroN VIII. 

Progrell!I sketch H ••••••••••••••••••••• ---· •••• --- • ----- --i 
~!::f:!:~a !:i3' ~~rt.-N ~.- i)1~ -fr~~·&;;;~~;~ "b;y "k," ji;~~d ·I 

iala.nd, Miss .••• _ ••••••••• _.···- •• __ •••••••••• __ ••••••• ·1 
eo::.~:~~-~~:::~~~~·-~,~~~~~~!~l~-d- ~~~~~~~~~:-

Scale. 

1-400,000 
1-80,000 
1-l<O, 000 
1-20,000 
1-811,000 

Description. 

. Finished map and chart ••• 1- . ___ .do ___ ._ •• ____ ••• __ 

: Fini•hed chart····-·--
Fini~hed map and chart •• -

I 
l-i00,000 1-------·-----·-----·----
1-80,000 I Finisht'dmnpandchart. •• 

1-80,000

1

1. _____ do .•.• ----·--·----

1-80, 000 ....•. do ____________ ----

1-80, 000

1 

...... do _______________ _ 

1-80,000 -·----do ••••••••• - •••••• 

1-80,000 •••••. do •••••••••••••••. 
1-G0.000 J!"inished cha.rt _. _. _. _ •• _ 
1-60,000 Prelitninary chart •••••••• 

1-80,000 Finished map and chart •• _ 1 

1 400,0()0 I 
------------------------! I 

1-8~,ooo .~~~~·~::.~.a~:~~-~~:~~~1 l-80,000 
! 

1-200,000 Preliminary chart •••••••• ; 

1-l<l, 000 Comparative chart ••••••• ! 

1-600,000 -------------·---------· 
1-200,000 Pre'.iminary chart •••••••. 
1-30,000 ______ do •••••••••••••••• , 
1-30,000 ------d0----------------1 

1-1,200,0flO --·---------·------·--·-1-400,000 
-----------------------~ 

l-80, 000 Finit>hed map and chart ••• 

1-600,000 ------------------------l-30,000 Preliminary chart •••••••• 
1-4-0,0(10 -·----<lo ________________ 

l-i0,000 -·----do .......... ______ 

l-600,000 ------------------------1-l>0,000 Preliminary chart •••••••• 

1-80,000 Finished map and chart --

1-80,000 .•.••• do·-···--······-·· 
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Heruark~. 

EngTB.ved. 
D<i>. 
Do. 
Do. 

Engraving, 

Engraved. 

Engra.ving. 

Do. 

Do. 

Do. 

Do. 

Do. 
Eogr .. v<.'<l. 
Engraving. 

Do. 

Engraved. 

E:igraving. 

Do. 

Do. 

Engraved. 

Eno,rmved. 

Do. 
Do. 

Engraving. 

Engraved. 
Do. 

Engraving. 

Engyave<l. 
Do. 

Engraving. 
Engraved. 

Eogra.ved. 
Do. 

Engr:wing. 

Do. 
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List qf maps, prdiminary charts, &:c.-Continued. 

Name. 

SECTION IX. 

Progre!I!! sketch I. ........ ··-·---·--··---···----·----····-
EotrarJce to Bra.l!Oll river, 'l'exas .•••••••••••••••••••••••••••• 
Coast map and chart, No. Hl6, from Galveston bay to Oyster 

bay, Texas •••••••••••••••••••• -------·---·-------·-·--
Coast map and chart, No. 107, from Oyster bey to Matagorda 

bay, Texas----·-·····-······-··········--------···--·-
oReconnnissance of coast of Texas, from Matagorda bay to Aran· 

l!aS P..ss ••••• ·--·-·······--··-·-······-·--------·-····· 

SECTION X. 

Proi?resssketch J, lower •heet •• ---·-----·-··· --------·----
ProgreBS sketch J, middle sheet •••••••• _ •••••••••••••••••••• 
lSan Di··go bay. Cal. .•• --- --- • --- ••• ----- •.•••.•••• --- • ----
Mare l•land atre.i~. Cal •••••••••••••••••••••••••••••••••••• 
Entrance to l'an Fr&nci,;co bsy,CaL ••• - ••••••••••••••••••••• 
San Pablo bay, Cal. •••••• __ ••••••• _ ••••••••• __ •••••••••••• 
Humboldt b:.y, Cal ••••••••••••••• ··--···--·--········----
O&n ~·mnci•co city, Cal. •••••••••••••••••• -----··-··-··-·· 

SECTION XI. 

Progress sketch K -------·--·-·-··-······-···--·---·-·--·· 
Canal de Haro and Strait of Rosario, Wa..hington Territory, (new 

edition)._ •. ___ .••••••••• _. __ • ______ •••••••••••••• ---·_ 
Port 011.mble, Wa!!hington Territory. __ ••••.• _ •••.•.••••••••. 
Port Townshend, Washington TerriLory ·--· ••••.•.•••••••• ·-. 
Semi-ah-moo bay, W11.Shington Terdtory •••• ·-····--------··-

Diagrams illustmting the descent of sounding weight and line 

Scale. 

1-600, 1)00 
1-10,000 

1-80,000 

1- 80, 000 

1--200,000 

l-600,0-00 
1-600,000 

1-40. 000 
1-30, 000 
1-50,000 
1-50,000 
1-30,000 
1-10,000 

1-600,000 

1-20(), 000 
1-20,000 
1-4(1, 000 
1-30,000 

Description. 

-------------·----------Prelituinary cha.rt ••••••• 

Finished map and chart •• 

•••••• do ••• ·--·-···-·-·· 

Reoonnai...ance •••••••••• 

Fini•hed chart •••••••••• 
• ••••• do ••••••••. -------
• ••••• do •••••••••••••••• 
--- ••• do_ •.•.••.• ___ •••. 
P eliminarycb.urt •••••••• 
Map ••••• ---- •••••••••• 

R'oonnaissance •••••••••• 
Finished map ••••••••••. 

______ do .••.•••••••••••• 
Reconnaissance.- •••••••• 

Remarks. 

Engraved. 
Do. 

Engraving. 

Do. 

Engraved. 

Engraved. 
Do. 
Do. 
Do. 
Do. 

Engraving. 
Eagravcd, 

Do. 

Engraved. 

Do. 
Do. 
Do. 
Do. 

in deep-Ht'a,.mrnlings ___________________________________ -----------· Diagram--------------- Eng:raved. 
Pr .. ject limits for finished maps, 1-80, 000, on Atlantic and Gulf 

coask>-------------------------------------------------Sketch showing progretil! of coast survey to November, 1859 •••. 
!Sketch sl1owing limits of Gulf Stream ••••••••••••••••••••••• 
Diagrams or m~gn .. tical and meteorological obflervations at Girard 

1-5, 000, 000 •••••• do·-----···-----·- Do. 
1-5, OO<l, 000 Sketch_-·····-··-·--- •• Engraving. 
1-5,000,000 •••••• do................ Du. 

College, Pbiladelpbia, in 1840, J 841, 1842, 1843, 1844,and 1845. •••• •••• •••• Diagram • •••• •••••••••• Engraved. 
Diagriun" of oh•tJrvations for kmperature, wind, and atmospheric 

preS1111re, made by Dr. E. K. Kane at Van Rensselaer harbor, 
in 1853 and 1855 ••••. ---------------------··- ---··----· ••.••••••••••••••• do •••••••••••••••• Do. 

Three sketcbt:S illustrating Superinkndent's paper on current& of 1 

&ndy Hook······-·······'-·····-·····--···············!··•········· .••••• do •••••••••••••••• Do. 

0 Engraved on stone, under the direction of the SuperintenC!ent of Public Printing. 

List if Coast Survey ma]>IJ, preliminary chwrta, and sketche8 engraved, ge<>f!raphic.aJJ,y arra.nged. 

1. LIST OF MAPS A.ND CHARTS ENGlU. VED. 

No. I. 
2. 
3. 
4. 
5. 

Richmond's island, Maine ............•...•.... - . - .... - - . 

Newburyport harbor, Massachusetts ... - .. · ... - · - - · - - · 
Ipswich and Annis Squam harbors, Mattsachu>ietts 
Gloucester harbor .................. do ..... . 

Salem harbor · · · · • · · · · - . . . . . . . . • ... do •.•... 
6. Boston harbor-new edition, 1859 .... do 
7. Plymouth harbor - · · - · · · · .......... -do 

8. Provincetown harbor · · · · · · . · .... - . -do 

Tahu 
nm 
nh• 
n-tn 
-rr!n 
nh-o
nm 
n-!UT 
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9. Monomoy shoals ....... · · · · · · · ·Massachusetts · · · · · · · · · · · · · · · · · · · · 

10. Bass River harbor · ·. · . · · · · · · · · · ····do · · · · · · · · · · · · · · · · · · · · · · · · · 
11. Wellfleet harbor ....... · · · · · · · · · · . ·do · · · · · · · · · · · · · · · · · · · · · · · · · 

12. Nantucket harbor···· · · · · · · · · ······do · · · · · · · · · · · · · · · · · · · · · · · · · 
13. Hyannis harbor · · · · . • · · · · · · · · · · · · · ·do · · · · · · · · · · · · · · · · · · · · · · · · · 
14. Harbor of Edgartown .. · · · · · · · · · · · · do · · · · · · · · · · · · · · · · · · · · · · · · 
15. Barbor of Wood' Ii Hole· · · · · · · · · · · · ·do · · · · · · · · · · · · · · · · · · - · · · · 
16. Harbors of Holmes's Hole and Tarpaulin Cove, Massachusetts · · · · · · · 

17. Harbor of New Bedford, Massachusetts· · · · · · · · · · · · · · · · · · · · · - · · · · · 
18. General chart of the coast from Gay Head to Cape Henlopen · · · · · · · · 

19. Fisher's Island sound, Connecticut · · · · · · · · · · · · · · · · · · · · · · · · · · · · · - · 

20. Harbor of New London.· · ·do· · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 
21. Mouth of Connecticut river-do-·· - - ·. · · · · · · · · · · · · · - · · · · - - · · - · · · · · 
22. Barbor of New Haven, Connecticut-new edition, l 852 · · · · · · · · · · · · 
23. Harbors of Black Rock and Bridgeport, Connecticut-new edition, 1852 

24. Harbors of Sheffield and Cawkin' slsland · · · ·do···· · · · · -do · · · ·. · 1852 

25. Huntington bay, New York· · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 
26. Oyster bay or Syosset harbor, New York···· · .•... · · · · · · ·. · · . · · · · · 
27. Harbors of Captain's Islands, east and west, Connecticut.··.· ... · · · · 
28. Hart and City islands, and Sachem's Head harbor, New York··.· · · · · 

29. Hell Gate, New York ·. · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · - · · · · · 

30. Long Island sound, east · · · · · . · · . · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 
31. Do. · · . -do· · .. middle · · · · · · · · · · · · · · · · · · · · · · · • · · · · · · · · · · · · · · 

32. Do· . · · · do • · . · 1vest · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 
33. New York bay and harbor, and the environs, New York, sheet No. 1-

34. Do .......... do .... · · . · . · · . do. · · · · · · · · ·do · · · · · · · ·do· ·No. 2 · 
35. Do .......... do .... · · · · . · - ·do . · · · · · · · · . do. · - · · · · ·do· ·No. 3 · 
36. Do .......... do .... · . · · .. · . do . · · · · • · · · . do. · · · · · · · do· ·No. 4 · 
37. Do···· ..... -do .... ······· -do········· -do.······ ·dO··No. 5-
38. Do ......... -do .. - . · · · · . ··.do.········ -do········ do· .No. 6. 

39. Do ...... ·· .. do.·········· .do········· -do· ··· · ·· · · · ·· · ··· · 
40. Western part of south coast of Long Island, New York · • • · · · · · · · · · · 
41. Middle part of.·.·· ... do--······· -do······· ·do·· ..... · · · .. · · · · 

42. Eastern partof ........ do···· ·····.do···· ····do · · · · · · · · · · · · · · · · 
43. Little Egg harbor, New Jersey · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 
44. Delaware bay and river, sheet No. 1, Delaware · · - · · · · · · · · · · · · · · · · · 
45. Do- ...... ·do- .... -sheet No. 2, New Jersey and Pennsylvania·. 

46. Delaware bay and river, sheet No. 3 · · · · · · · · · · · · · · · · · · · · · • • · · · · · · 
4 7. Patapsco river, Mary lan4 · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ·: · · · · · 
48. Harbor of Annapolis and Severn river, Maryland · · · · · · · · · · · · · · · · · · 

49. Mouth of Chester river, Maryland · · · · · · · · · · · · · · - · · · · · · · · · · · · · · · · 

50. Entrance to York river, Virginia · · · · • · · · · · • • • · · · · · · · • · · · · · · • · · · · 
51. Pasquotank river, North Carolina······ · · · · · · · · · · · · · · · · · · · · · · · · · · 

52. Beaufort harbor ..•.... do • • · • · · · · · · · · · · · · · · · · · · · · • · · · · · · · · · · · · · 
53. Charleston harbor, South Carolina-new edition, 1858 · · · · · · · · · · · · · · 
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54. Key West harbor and approaches, Florida · · · · · · · · · · · · · · · · · · · · · · · · 

55. Entrance to Mobile bay, Alabama· · · · · · · · · · · · · · · · · · · · · · · · · · · · · • · · 

M. Mobile bay, .Alabama· · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 
57. Cat and Ship Island harbors, Mississippi · · · · · · · · · · · · · · · · · ·: · · · · • · · 
58. Entrance to Galveston bay, Texas-new edition, 1856 · · · · · · · · · · · · · · 

59. San Diego bay, California· · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 
60. Entrance to San Francisco bay, California. · · · · · · · · · · · · · · · · · · · · · · · · 

2. LisT OF PRELIMINARY CHARTS AND SKETCHES ENGRAVED. 

1. .Alden's Rock, Maine· · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 
2. Eggemoggin reach, Maine · · · · · · · · · • · · · · · · · · - · · · · · · · · · · · · · · · · · · · 
3. Kennebec river· · . · · ·do · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 
4. Portland harbor .. · · · ·do · · · · · · · · · · · · · • · • · · · · · · · • · · · · · · • · · • · · · · · 
5. Portland harbor, (Commissioners' line,) Maine· · · · · · · · · · · · · · · · · · · · · 

6. York River harbor, Maine · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 
7. Portsmouth harhor, New Hampshire · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 

8. Rockport harbor, Massachusetts · · · · · · · · · · · · · · · • · · · · · · · · · · · · · · . · · 
9. Stellwagen' s Bank-2d edition-Massachusetts · · · · · · · · · · · · · · · · · · · · 

10. Boston bay ............... · · · ····do · · · · · . · · · · · · · • · · · · · · · · · · · 

11. Current chart, Boston bay · · · · · · · · do · · · · · · • · • · · · · • · · · · · · · · · · · · · 
12. Minot's ledge ..... · .. · · · · · · · · · · ·do · • · · · · · · · · · · · · · · · · · · · · · · · · · 
13. Sea-coast of the United States, No. 4, south part of Massachusetts · · · 

14. Nantucket shoals, Massachusetts-new edition · · · · · • · • · · · · · · · · · · · · · 
15. Tidal currents, Nantucktit shoals, Massachusetts · · • · · · · · · · · · · · · · · · · 
16. Mnskeget channel ..... · ....... - ·•>·do···· · · · · · · · · · · · · · · · · · · · · · · 

17. Sow and Pigs' reef. · . . · · · · · · · • · · · · · do · · · · · · • • · • · · · · · · · · · · · · · · · · 
18. Tidal currents, Long Island, New York · · · · · · · · · · · · · · · · · · · · · · · · · · · 

19. Pot Rock and Way's reef ·····-do···· · · · · · · · · · · · · · · · · · · · · · · · · · · 
20. Hudson river, lower sheet. · · · · ·do· · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 
21. Buttermilk channel . ·. · ······-do······ · · · · · · • · · · · · · · · · · · · · · · · 
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22. Beacon ranges, New York harbor · · · · · · · · · • · · · · · · · · · · · · · · · · · · · · · · Tahil 
23. Romer shoals and Flynn's knoll, New York· · · · · · · · · · · · · · · · · · · · · · · · Tir!ov 
24. Changes in Sandy Hook, New Jersey···•························· nho&.::offi 
25. Sea-coast of Delaware, Maryland, and part of Virginia···· · · • · · · · · · · AfOlllt 
26. Delaware and Chesapeake bays· · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · nih-o1f 
27. Chesapeake bay, (upper series,) Sheet No. 1 · · · · · · · · · · · · · · · · · · · · · · lfo-h-o 

28. Do········ ... ·dO·· ·.····do· .No .. 2 ·· ·· ····· · ·· · · ···· ··· · s-11m 
29. Do···.···· ... -do ....... -do· .No. 3 · ·· · ·· · • · · · · · · ·· · · · · · · nho 
30. Chincoteague inlet, Virginia . . . . . . . . . . • .•...... · · · · · · · · · · · · · · · · · n-!Tlf 
31. Sea-coast of Virginia and entrance to Chesapeake bay, Virginia..····· nion 
32. James river, (upper sheet,) ................•..•...... do · • · · · · · · · nhu 
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57. Frying-pan shoals···· do · · .. · · ... · .. · · .. · · · · · · · · .... · · · .. · .. · · · 
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Figures to illustra.te Appendix No. 33, 1854. · . · · • • • • • · · · ·• • · · • • • • • • 
Diagrams of secular variation in magnetic declination, 1855 · • • · · • · • · · 
Lines of equal magnetic declination ..............••••••....••••.. 
Boutelle' s scaffold for stations, and Farley' tl signal .•••..•........... 
Bontelle' s apparatus for measuring pralimina.ry bas" ........ , . . . . .... . 

Diagrams illustrating earthquake waves at San Diego and San Francisco 

1 
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1 
•innro 

1 
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1 
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1 
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l 
Tlf11'1JT 
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l 
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220. Diagrams of secular variation in magnetic declination, 1856 · · · · ..... . 

221. Sands' s gas-pipe tripod· · · · · · · · · · · · · · · · · • · · · · · · · · · · · · · · · · · · · · ·. · 
222. Sande's specimen box for deep-sea soundings and revolving heliotrope·· 

223. Map of magnetic declination· · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 
224. Map of magnetic dip and intensity· · - · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 
225. .Apparatus for measuring minor bases· · · · · · · · · · · · · · · · · · · · · · · · · · · · · 

226. Poly conic development of sphere· · · · · · · · · · · · · · · · · · · · · · · · · · · · · • · · · 
227. Diagrams illustrating telegraphic methods for difference of longitude·· 

228. Diagrams showing injury to boilers of steamer Hetzel. · · · · · · · · · · . · . · 

229. Project limits for charts, Tn\H and nir1rn · · · · · · · · · · · · · · · · · · · · · · · · 
230. Diagrams of winds of the Western Coast· · · · · · · · · · · · · · · · · · · · . · - ... 

231. Diagrams illustrating loss of magnetism · · · · · · · · · · · · · • • · · · · · · · · · · .. 
232. .Apparatus for measuring preliminary base lines · · · . · . · · · · · · · .. · ... . 

233. Trenchard' s tide-gauge . · - .. · · · · · · · · · · · · · · · - · · · . . . . . · · ... · ..... . 

234. Mitchell's tide-gauge ...•... · · · · · · · · · · · · · · ·. ·. · . ·. ·. · · · · · · ..... . 
235. Diagrams illustrating the descent. of sounding weight and line in deep-

sea soundings .. · . . . ..... · · · · · · · · · · · · · · · · · . · . · · · . · . · ........ . 
236. Project limits for finished maps, wirhu, on Atlantic and Gulf coasts. · .. 
237. Three sketches illustrating the Superintendent's paper on currents of 

Sandy Hook····.···························· .. ··.·.·· ..... . 
238. Diagrams of magnetical and meteorological observations at Girard Col-

lege, Philadelphia, in 1840, '41, '42, '43, '44, and '45 . .......... . 

239. Diagrams of observations for temperature, wind, and atmospheric pres

sure, made by Dr. E. K. Kane, U. S. N., at Van Rensselaer harbor 

in 1853 and 1855. · ...•... · . · .. · · ·• ·. ·.. . . . . . . • • . . . • . . . . . ... 

240-259. Progress sketches . · ... · ... · · · . · · · · · · · · · · · · · · · • · · · · · · · · · • · . · .. · 

Report ql Mr. George Mathiot, in charge qf the Electrotype, Divisi'.on. 

199 

U. S. Co.A.ST SURVEY OFFICE, Septemher 17, 1859. 
I respectfully present the following report of the operations of this division since October 1, 

1858. 

By the electrotype process we have made eighty-seven plates, of this number llfty were in 

basso, and thirty-three in alto. I append tables of the plates. We have also made /our plates 
for other departments of the government. 

During the year the experiments for employing photography in the production of the charts 
of the survey have been zealously prosecuted, and I am now enabled to decisively say that the 
photographic method of reduction, is now in successful operation in the office, and I doubt not 
that before long it will prove far preferable to all other methods for delineation and accuracy, 
and has incomparably the advantage in economy and rapidity of execution. 

I have sought to make use of the photograph in the <Xmlltruction of our charts. I emphasize 
ixYMtructUm. in order that I may direct attention to the true object of my labors. That facility, 

which the photograph offers for copying, and its almost universal employment for this purpose, 
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causes the idea to be very generally entertained that we are endeavoring to multiply copies 
of our charts by photography. Snch, however, would be to employ photography for the multi
plication or publication of the charts, instead of their con.struction. But, the latter being the 
true purpose, and the construction of the chart being an operation founded on the methods and 
purposes of every department of the surve.Y, it will be seen that tile _proposition to employ 
photography in making the charts involves no trifling considerations, and prospectively may 
affect every branch of the survey. 

That facility which the camera offers for producing reduced copies of drawings is the• 
element which I have sought to introduce; of the many ways in which this might be done, the 
following is the method which has been chosen, after the experience of the multitude of experi· 
ments I have made for the purpose during the last five years. 

It ·must be borne in mind that a small scale chart is not merely a diminished picture of a 
.chart comitructed on a large scale; that the same things are rrot found i'n both charts; that the 
same things are represented differently on the different scales, and that numerous large scale 
charts combine in the composition of the small scales; and, lastly, that the configurations in the 

large charts not only change their size, but alter also their shape in entering the reduced 
charts, aml this according to the part the object occupies in the reduced scale. 

The elements of the charts are hydrographic and topographic sheets, constructed on ship
board by the bydrographer, and on the plane-table in the field by the engineer; these sheets 
become distorted by the hygromet:ric action of the paper, and hence are not true maps, and 
require the hand of man for their rectification; but as the error is only that of a variety of 
scales on the same sheet, the rectification does not affect the value of the sheet for its data, 
and can always be made in its reduction to the smaller scales. This is effected in the photo
graphic method which has been adopted, in the following manner: 

On a piece of transparent vellum the latitude and longitude lines of the sheet are laid down 
anew on the same scale as the sheet, but in a form corresponding to that which the area will 
form in the reduction; on this projection the squareB of the minuteB of latitude and longitude 
will not perceptilily differ from the squares on the Bheets; the plan iB, then, simply to lay the 
transparent vellum on the sheet, so as to make the minute lines for a square on the vellum 
coincide with those on the sheet; then with a pen trace the geographfoal delineations on the 
sheet upon the vellum, and omitting all such parts as are not desired to appear on the reduced 
chart; in this way the sheet is copied square by square, and all errors of shrinkage rectified, 
a selection of the desired parts made, and prominent objects made to ret11.in their conspicuousness 
in the reduction, by increasing their size. In this operation both the judgment of the topogra
pher and the skill of the draughtsman are required, and here is also a great occasion opened for 
gaining knowledge by experience. What objects to trace and what to omit, and how to trace 
them, are matters not easily determined; experience, judgment, deliberation, and consultation 
of the most able topographers and engineers of the survey will be required to decide this. 

The work being transferred from the sheet to the vellum, the next operation is to produce 
the reduced photographic copy; for this purpose it is put up against a white board, and the 
camera placed at such distance as will insure the required reduction j a • 'collodion negative'' 
is then made of it, and from this "negative" a paper photograph is produced, which is a 
reduced copy of the tracing. The photograph is then placed in the hands of the engraver, 
who transfers it to the copper plate; sheet after sheet being thus reduced and transferred to 
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the copper by their latitude and longitude lines, the :finished chart at length appears in the 

print from the engraved plate. 

Although the method here described is now in successful practice, there still remains an 

enormous mass of matter, relative to the conventionalities of the charts and their different 

scales, yet to be decided, and it is easy to fore.;,ee that even years will not suffice to wholly 

determine these points. 

By the method I have described, I have, during the past year, constructed four charts of the 

survey, as follows: Sau Pablo bay, which I announced in my last annual report as having been 

successfully reduced from 60 ~ 00 to aTl>TI, has been twice constructed on so-lroo scale from the 

original sheets of the survey; the selections, however, in the first tracings, not being deemed 

acceptable after examining the appearance of the reduction, the sheets were again traced, and 

a second reduction made; this last reduction I have learned from the office is entirely satisfactory, 

and will be engraved. No. 29 of the eastern series of 80}.0 charts has been constructed and 

engraved as far as the survey has been completed. New York bay and harbor, 811 !-00, has also 

been photographically reduced as far as the original sheets have been verified by the resurvey; 

the work, as far as done, is, however, already in the hands of the engraver. 

I have given but a mere synopsis of the photographic method of constructing the reduced 

charts. A detailed description would be too voluminous to be given here, and, moreover, the 

various operations now employed may be superseded ·by others as experience is gained. I 

would be pleased, however, to prepare a full account of the photographic method of reducing 

for publication; and this should at some time be done, as many of the processes are original, 

and have been acquired by the expenditure of time and money. 

I have also, as time would permit during the year, conducted other photographic experi· 

ments for the purpose of employing photography in other departments of the survey. Partial 

success has attended some of the experiments, particularly those I have made in conjunct.ion with 

Mr. L. F. Pourtales, in charge of the tidal division, for photographing the minute shells found 

in the specimens of bottoms. In this labor I believe we have trodden an unexplored field, 

for, so far as I am informed, success bas not elswhere attended the efforts to produce enlarged 

photographs of opaque microscopic objects; but there is still room for improvement in our efforts 

here. Though we have successfully introduced the work of photographing the soundings, 

other and no small part of my labors have been wholly fruitless thus far, yet p0rsevering 

industry will ultimately succeed. 

During the past year I have been assisted by Mr. D. Hinkle. He has applied himself both 

in the electrotype and photographic operations. I desire to commend him to the office for his 

assiduity in the work. 

26 
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List of plates electrotyped in alto. 

N1une of chart. I No. ma.de Name of chart. • I No. made. 

--------------------\-----1---------------------1-----
Annisquam and Ipswich harbors ..... ----------

York river·-------------------------------- 1 

Provincetown harbor. --- _ --- • ---- ---- ---- •• -- l 
Patapsco river .......... _. ____ .•• _. - - - - • - •.. - 2 

S<>w and Pig'• recL-------------------------

Wactlaprcague, Machipongo, and Metomkin inlets. 

.Atlantic coast .•.. --- ---- ---- __ ---- •• ____ ----

Entrauce to 8an Francisco bay ----·-w---------
1 

St. Simon's sound and Bnmswick harbor ________ r l 

Frying Pan shoals an<l entrance to Cape Fear river. I 

Gu!f::-:tream sketch-----------------------··- l 

Rockport harbor.---------------------------- I 

Entrance to Braws river·--------------------- I 

Port Townshend. ___ .---- __ . _____ .---··_.---- l 
Wood's Hole. ___________________ .. ___ .______ 1 

York rh·er, upper parL-----·----------------· 1 

1,: Biloxi bar---------------------------------
Entrance to Pensacola bay. ______________ .. __ 

! Semi·ah-moo bar---------------------------
1[ 

i' 
Pacific coa.st •• _. --- _ ••• __________ . _. _. ___ •• _ 

Atlantic and Pacific co"'8ts ••• __________ --- __ •. 

San Diego l'ay ••• -- _ ....... _ --- ____ • ----· •••• 

Mu~keget channel-------- __ -----. __ -------· 
Hatteras iulet_ _____________ ------ ----------

Romer and Flynn's shoals------------------

Wimble shoals-·-·-------------------------
Eggemoggin Ree.ch ••• --- ___ • ___ • ___ --- •• ___ _ 

Kennebec river---------·------·-·-·-·-···--

Port Gamble •• -- --- ••• - --- ••• - -- ••••• __ • ---
Atchafa.laya bay. ____ --- --- _ ---· __ -·-· _____ _ 

Charleston harbor--------------------------

1 

1 

1 

I 

1 

1 

1 

1 

1 

1 

1 

i Boston harbor, scale Y"!s'l>ITT5·----·---·-------- 1 

List ef plates e'lectrotyped in basso. 

Name of cha.rt. 

Chesapeake bay, sheet No.1.------------·--·--

San Diego bay----------·----------·-··--·-· 
Western coast, sheet No.1.-------------------
We•tern eoast. sheet No. 3 ________ ---- ____ ----
Ilarbor of P""" Christian _____________________ _ 

Middle part of the southern coast of Long Island. 

Canal de Haro and Rosario Strait·-------·-··-· 
Boston harbor._._. __ --·- •• ____ •• __ •• _ ••••••. 

Provincetown harbor •••• _______ •••• ___ .-·-·_. 

Frying Pan shoals and entrance to Cape Fear river. 

York river.----- ________ ••• _. ___ ----····-·-. 
Annisquam and Ipswich harbors ______________ _ 

Ettstern part of Long Island sound _______ • ___ • 

Patapsco rive?.·--· •••• ·--····_--··---·-·----
Atlantic ooast. __________ ---- _. __ ---- ·--- ___ _ 

Wachapreague, !liachipongo; 11nd Metomkin inlets. 

Eastern pa.rt of the southern eoast of Long Island. 

Middle part of Longlslancl sound •••.•••••••••. 

Entrance to San Francisco bar----------·---·--

N'o. made. I 

1 

2 

1 

1 

1 

2 

I 

2 

s 
2 

l 

4 

l 

2 

2 

1 

1 

1 

Name of chart. No. made. 

Sow ann Pig's reef..---·-·-----· •• ----_----- l 
Cape Feu.r river, lower part---··--------·-·--· l 

St. Simon's sound and Brunswick harbor....... 1 

Entrance to Pensacola bay ••••••• ------_----- 1 

Gulf Stream sketch--·-·-·-----------------· 1 
Western part of southern coast of Long Island._ 2 

Atlantic and Pacific coasts___________________ 1 

Biloxi ba.y. ----····-·---·----------------·- l 
Semi-a.h-moo bay.····--. --- ---- ---- --·. •... 1 
Hatteras inlet.............................. 1 

Romer and Flynn's shoals·····--·--····-·-·- l 

Wimble shoals---------·--·-·---·--·-·---·- 1 
Eggemoggin Reach _ -·-. ---·-· -·--·- ____ ••• _ l 

Frying Pan shoals-----------------·-·-·---- 1 

Kennebe<- river--.-------------------------- l 

Atchafab.ya bar---·-------·-··-------·-·-·- 1 
R<x:kport harbor.----····---------·--------- 1 

York river, upper part··-··---------·-·-···· 1 
Wood's Role............................... 1 
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Rt>port of Lieut. J. R. Smead, U. S. A., in charge <f mi.~cenaneous division. 

COAST SCRVEY OFFICE, 

TVashington, 2'lovember 1, 1859. 

The miscellaneous division, comisting of the printing ofiit:e, the map room, and office for 
distribution of the maps and charts, and of the Coast Survey Report, was placed under my 

charge in the latter part of June of this year. 
Lieut . .James P. Roy, U. S. A., was in charge from the date of the last annual report up Lo 

the time of my being ordered to the survey. 
The records of the division are kept by Mr. V. E. King, who also has charge of the map 

room, and distribution of maps, charts, sketches, and Coast Survey Reports, aRsisted by Mr. 

F. Holden up to September 1, subt:equently by Mr. W. Mertz, the former having resigned his 
position on that date. Since then I have learned with regret of the sudden death of Mr. Holden 
from paralysis. In addition to these dutief', Mr. King assists in the clerical duties in the office 
of the assistant in charge. In the miscellaneous division his services are invaluable, from his 
intimate acquaintance with the details of duty, bis constant attendance, aurl the celerity with 

which he accomplishes his work. 
Mr. W. Mertz, successor to Mr. Holden, in addition to his duties in the map room, backs 

and stretches paper, and backs and repairs plane· table and other sheet:'>, for use in the draw
ing di vision of the office. He has only been employed since September 1, but so far gives 

entire satisfaction. 
In the printing office, Mr. Rutherdale, as printer, with his assistant, Mr. J. Barrett, have 

been industrious, and very constant in their attendance. 
I have caused to be prepared, and herewith respectfulJy transmit, a statement of Coast 

Survey maps, charts, and sketches distributed during the year: of these 600 copies of each of 

thirteen different maps or charts, viz: 

Annisquam and Ipswich harbors, Massachusetts. 
Boston harbor, Massachusetts. 
Plymouth harbor, Ma&sachusetts. 
Provincetown harbor, Massachusetts. 
Long Island sound-eastern sheet. 

Long Island sound-middle sheet. 
Long Island sound-western sheet.. 
Eastern part of southern coast of Long faland. 
Middle part of southern coast of Long fafand. 

Western part of southern coast of Long Island. 

York River entra11ce, Virginia. 

Beaufort harbor, North Carolina. 
Cape Fear River entrances, Korth Carolina, have been presented. "in conformity with an 

act of C~mgress and by direction oi the Treasury Department,'' to different ins ti tu tions, socie

ties, individuals, &c., both in this country and abroad. 
I also transmit a statement of the distribution of Coast Survey Reports, and of thl:l maps, 

!'harts, sket9hes, and. miscellane~?s matter.· prii;t~d siuco the q.ate of tlie last. annua.l report. 
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List of Coast Survey maps, charts, and sketches distributed during the year, for saw, use cf office, 
and gratuitously. 

Na.mes of maps. 
I Turned over 

I for Mle. 

-Il-ic_h_m_o_n_d_I_s_la_n_d_b_a-ru_o_r ____ ---. _-_-_-_-_-_-_-_ --_-_-_-_-_-_-_-_-_ ----_-_-_-_-_-_-_-_ -----------------!- -. ----- ----

York River ha.rbor. ••••••• -------------------------------------·j 6 

Newburypo1t harbor ••••••• - --- --- - -- - -- - - - ----·- - ---- -- - --- -- - -i · ------ -----
Ipswich and Annisquam harboni •••..• ------ •••..•••• --- --- •••••••. i 11 

Gloucester harbor-----------------------·-------------------·-· 

Sa.le111 harbor.---------··---------------------------------------

10 

20 

Wellfleet harbor •••••••••• :: •••••••••••••••••••••••••••••••••••••••••••••••. 

Boston barber, 40'!01J-····---- ..• -----··-··········-· •...•••••. 32 

Boston harbor, rn'inn:r ···-····----·-····--------·-···-·--······· 179 

Plymouth harbor--------------------·-···················--·-·· 10 
Sea-coast of UnHed States from Plymouth, Mass., to Saughkonnet river, 

I 
For use of 

office. 

6 

2 

3 

6 

4 

4 

3 

9 

----------
7 

I 

Gratuitously i 

distributed. I Total. 

I 

18 23 

43 50 
34 37 

647 564 

29 43 

27 51 
15 18 

668 609 

39 218 

578 095 

Rhotle Island------------·····----··························--····-···········----- •••••••••••. -·--·-----
Pro,·incetown harbrr............................................ 12 6 562 680 

Ilarbor of Wood's Hole •••••••••••••••••••••••••••••••••••••••••. ----·----·-- •••••••••. 

Nantucket harbor ••••.••••••••••••• ----------------------------·I 5 3 
Edgartown harbor •••.. --- ••••••••••••••••••••••.. --- •••• ------ ..••••••••••.• ___ ••••• , 
Hyannis harbor ••••••• _ •••••.••••• - • - •••••••••••••••.••••• _. _ •.• ___ •••• _. __ 

Harbors of Holmes's Hole and Tarpa.nlin Cove •••••••••••••••••••••. ---------·-· 

Harbor of New Bedford .••. ------------------------------------·- 15 

General coa.,tchart from Gay Head to Cape Henlopen •••••••••••••••. ---------·--

Long Island sound, eastern sheet •••••. -----·-·---------·-····---·- 60 
Long :Mand sound, middle sheet. •••••••••••••••••••••• -........... 60 

Long Island sound, western sheet ••••••••••••••••••••••••••••••••• 

Fisher's Island sound .•••••••••••••••••••••••••••••••••••••••••• 

Harbor of New London •••.•••••••••••••••••••••••••••••••••••••• 

Mouth of Connecticut river. __ ._.----- •••• ___ ••••••••••••••••••••. 

Harbor of New Haven ...•.••..••••....•••••...•••..•..•...•..... 

Harbors of Blackrock and Bridgeport .•••.••••• --- ___ ••••• -- •••••••. 

Huntington bay ___ .•...•.•... ---- •....• -- ..•. ---· .••• -- . --·- ... 

Harboni of Sheffield and Cawkin's island-·--·-······-----·········-

60 

20 

10 

10 

5 

10 

10 

Harbors of Captain's island, east a.nd west •••••••••••••••••••••••••••••••••••••• 

Oyster bay or Syossct harbor ••••••••••••••••••••••• --··••••••···· 

Hart and City islands and Sa"hem's Head harbor •••••••••••••••••••• 

Hell Gate----- •••.••••••••..•••••••••••.•••••••••••••••••••••• 

10 

10 

20 

New York bay a.nd harbor and the environs, inr!oo ------------------ -----····---
New York bay and harbor and the environs, 1111tlnJ··--·------------- 105 
Eai;tern part of south coast of Long Isla.nd • __ ••••••••••••••••••• _ •. 3 

14idd1e part of south coaet of Long l&la.nd •••••••••••••••••••••• --·- •••••••••• _. 

Western pari of aouth COllA!t of .Long IBland ••••••••••••••••••••••••• 

Delaw&rtJ ba.y and river, UpJH!r sheet----··-·····---······--······· 
Delaware bay and liver, middle sheet ••••••••••••••••••••••••••••• 

Delaware bay and river, lower sheet .••• ---- ••••••••••••••••••••••• 

15 
90 

90 

90 

3 

3 

7 

6 

2 

2 

4 

2 

4 

3 

8 

2 

3 

2 

3 

2 

2 

3 

8 
11 

5 

7 

7 

7 

Patapsco river ••••••••••••••••••• - •••••••••••••••••••••••••••••••••••••••••••••••••••• 

Mouth of Chester river...................................................... 2 

Ra.rbor of Annapolli and Sevem river............................. 5 8 

17 

---- ·----.... ........ ....... 
16 19 
11 14 
18 40 
31 37 

691 653 
588 650 

589 653 

12 34 

22 36 
9 22 

14 27 

9 21 
10 23 

9 11 

10 23 

9 Z1 

24 46 

5 8 

107 220 

670 678 

6%6 626 

567 587 

28 125 

28 J25 

28 125 

42 42 

9 11 

32 <15 
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List of Ooost Survey maps, &:c., distributed-Continued. 

l 
Turned over 'ji For use of, Gratuitollilly 

Names of maps. I Total. for sale ! office. distributed. 

York River entrance---·----·--------·---·-·------------·-···-·· 11 I 1 I 549 661 

1'1U1quotank Tiver ····------·-·---------------------------------- -· ----··----1

1 

4 12 16 

Bemfort harbor--------·------------·-----------------------··· 15 1 I 574 590 

Cape !"ear River entrances-·····-------·--···-·······-------------------·--··,------··-· 526 526 

Cape Ft:ar river from Federal Puiut to Wilmington .... -------------- -------··---1----···--· ----·--··-·· ·--·····--
Charleston harbor ••• -- .••.• -- •• ·-- ••.. _ •••••..• --· -- -- •. -- _ ••••. IO ) 17 j 77 104 

I . 
Cat and Ship Island htubors ••••••••••••••••••.••••••••••••••••••• ···-------··I 3 15 18 

Mobile bay •••••••••••••••••••••••••••••••• -----·-----------···1 10 \ 10 . 7f> 95 

Mobile Bay Pntrance •••••••••••••••••• ------···----------··--··· 10 I 3 I 13 26 

Galveston entrance---···-·---········-----·-----------·----··--\ 2 I 3 10 15 

Key West harbor and appro .. ches -------·····-··--·-····-·-·······1 150 / 3 I M 207 
Pensacola harbor ••••••••• ---·. --- •••• __ • _. _ •• - --- - --- --- ••••• - . , ...• __ .•• ___ 

1

1 ••••• _.... 13 13 

San Diego bay •.••••••••••••••••••• -----··-··--···----·-···-·-· 50 1 1 52 

Sket.ches of-Kennebec River <Jntrance - ••• - --- --- - --- • •• • • -· - - -- - · · -- ---· • • ·--1---· · ···-· --- · · --- ---· · · · -------
Minot's ledge·--·-····-···----·--·--···-·---······- ····-·-·-···i····--··-· 8 8 

Mllilkeget channel-·----··-·-···--··-·······-··--·-· 2 I I 6 9 

Nantucket shoals .. __ .•••• ---- •..• --------·-- ..••••.. _ ••••••••••.••••• ·--· .••••• ___ ••..•• ___ •••• 

Comparative mapuf Hudson river-------------------- .•••••.•... J ........•............. --------·· 
Little Egg harbor----··-·----·----········-------·· 

Delaware and Chesapeake b1ys ······--·-----------·--

10 

25 

3 12 

43 

25 

68 
Sea·ooaat of Delaware, Maryland, and part of Virginia._. IO I , 22 33 

Chincoteague inlet ••••••..•••••..•••.• ·--------·--· 1 l JI 7 9 
Sea coast of Virginia and entrance to Chesapeake bay ••• __ •• _ •• _. _. _ •.• ___ . ___ . 46 46 

:::lt:nh::::~~ ~~~~ ~~:: ~~~:~: ~:::~: ~: :: ~::: ::: ::: ::: :~:::::~:I:::~::~~~: i: :::: ::: :: : : : : ::: : :: : : 
Albemarle sound··--·-··--·--··-------·----·····-·· ·--·----····1 3 I 38 4l 
Comparative chart, Beaufort harbor. ___ ._. ___ . __ .•• _ ••.•• _ •• --· ••••••••••••..••••• _____ .•••••• _ ••• 

Ocracoke inlet·-····-·-····--·---------------------···-------··! 1 \ 5 6 

Hatteras and Ocracoke inlets ••••••••••••.•••••.•••••. ----·------·!·---····-·----·-·-·--·-··------
Comptuative cbart, Cape Fear entrances •••••••• _ •••• _._ ••••• _. __ ••• 1 ••••••••••••••• --- •••••• ···--· •• 

Frying Pan shoo.le-···-------·····---··········-·-·· -·······-·-- 1 5 6 

New river and tar •• ·--·····--···-··-···--····---·-·······-·---··--·-····· f 4 
Sea-coast of South Caroline.··-·····-·····-·-·-··-········-···-·-····-····--··-····--·-· .••••••.•• 

North Edisto.·---·------_-----· .• ---- .• -· --- - --- - - ••••• --- .• --· ----·· ---- 1 1 

St. Helena sound.·-----·.---·-· ••••••••.••.•••••••. ·--··- -···-- l ~----·- ... ---- I 

Winyah bay and GeoTgetown harbor-----··---···-··-··-·-----·-------······ 35 35 

Entrance to Savannah river·----··----··--·--··------ ····-··-··-- 2 19 u 
Se.vannah city, Front and Back rivers--·.............. 2 I '1 10 

St Simon's eound and BrUW!Wlck harbor.····--··-····-····-·--··--·--·--··-· 20 20 

Bomerly manhes ••••••••••••••••• ---· •••• --· ••••••• 2 ' 6 

St. Ha~y'g river and Fernandina. harbor •••••••••••••••• ···•···-·····-·--····· 10 10 

St. Allu'y'e bar and Fernandina harbor ••••••••••••••••• ····-··-·-··--------··········-·-·····-··-·-
St. Mark's bar····--········-··.................... •.•••• ..••.. 1 8 9 
St. John's river, from entrance to Brow:i's credt........ 10 l 40 61 

Comparative cha.rt, St. John's river ••••••••••••• ··--·· ·------····· •••••••••• ·------- ---- ---·----·-

Legare ancliorage................................... i 1 I ' 7 

W&Cl::IMlll8I& bay •••••••••••• --· •••••••• ·-··-· ••••••••••• --·- ••••••••••••••••••••••••••••••••• _ •• 
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List of Coast Survey mapll, &a., distributed-Continued. 

Names of maps. 
Turned over For use of Gratuitously I Total. 

for role. office. distributed. 

Sket<:hes of-Cedar keys •••••.•••.•••••....• --· ••.•••• ---- •••••• 7 2 38 47 

Apalad1icola river------·-··········--·-···-······---···-··-··•· .••••••••.•••••••••••. -·-···-··· 

St. Andrew's l·ay................................... 5 3 38 41; 

Sea-coa~t of Ala barn~ and Mi~issippi •• - - •• -- • - •••• ••• • --· • • • -·· • • -1 3 

St. Lcms bay and Shteldsboro harbor············-··-·------·-·····---------

Bi!Jxi bay •.••••••••.•••....•....•••..•...••..•..•. -----·----------------

Mississippi City harbor --·--- ••.•••••••• _ ..••••.•.•. ____ ••.•••••. -------. __ 

Grand Island Pass ••••..•. ---------------------···--------··-···· 
D.,Jta. of Mississippi. ...•••. __ .•.••••••.•••..•. __ .• __ .•• ------· _. 2 

Sb ip I.land shoal. ••••• - ••••••.•.•••••••• ____ •• _ •• _. _ ••• _ ••• _ ••. 

Galveston bay ••••••.••••••••••••••••••••• ---· •••••• 

Entrance to Matagorda. bay ••• ·-· •••••••••••••• _ ••••. 

San Luis P11Es •••••••••••.••••••••• ···----· ••••••••• 

Reconuais.sance of the western coast of the ULited States 

from s .. n Francisco to San Diego ••••••••••••••.••••. 

-- --------.·I· -- --- -- --

Reconnaissance of the western coast of the United States 

from San Francisco to Umpquah river .•••••••••••••• 

Reconnaissance of the western coa!'t of the United States 

from Umpquah river k>the bomllia.ry ••••..•••••••••. 

50 

5() 

52 

Cortez bank •.••••••••••••••• _ •••. _. _ .•••••• _ ••.••..•••••••••• _ 

Prisoner's, Cuyler's, a.nd Sau Clemente harbors ••••••••• 

San Clt-mente island, southeast end.······-······-----

Santa &rba.ra .••••••••••••••••••••••••••••••••••••• 

Anacapa. i8la.nd ••• - • ···- •••••••••••••••••••••••••••. 

San Simeon, Santa Cruz, San Luis Obispo, and Coxe> •••• _ 

Santa. Cruz and Alfa Nuevo ••••••••••••••••••••••••••• 

San Pedro harbor •.•••••..•• -----·-··-··--·-----···· 
Monterey harbor ••••.•••.••••••...••••••••••••. ·-·-

Ma.p of San Fra.nci&eo city •••.••••••••••••••••••••••• 

llan P«blo bay----·-····--··········-·····-········ 
Humboldt bay •••••••••••••••••••••••••••••••••••• 

Triuida.d ba.y ••••••••••••••••••••••••••••••••••••• 

Port Orford, Shelter Cove, Mendocino City and Crescent 

City hi.rbors .•••.•••••••••••••.••••••••••••••••.• 

Entrance to Umpquah river·----·············-······· 

Entrance to Columbia river .•••••••..•••••••• __ •• ·-·· 

Sboalwater Lay·····-··------····-··· ......•....... 
Reconnaissance from Gray's ha.rbor to .Admiralty inlet ••• 

Cape Flattery a.nd Nee-a.h harbor ••••• ·-· ••••• -· ••• _ •• 

False Dung•mess ha.1bor ••••••••••••••••••••••• : ••••• 

Port Townshend ------------------------------------
Canal de Har.; •••••••....•••••••••••••••••••• · •••••• -

Port Ludlow •• : •••••••••••••••••••••••••••• .-.~-----~. 
Port Gamble ••• ,. •••••••••••• ~---·······-·.··-:··.·.~-::.-,-·. 
Blakely harbor •••••• ···:···············--·--·---·· 

Bellingham. ba»·-·-······:···:::··············--.':.:: · · · 

50 

60 

52 

60 

52 

50 

55 

557 

55 

55 

52 

50 

56 
50 

51 

50 

60 
52 

50 

62 

52· 

52 
52 

11 

11 

10 

.. -.... -.. -....... 
----------
----------
------ ----
----------
.................. 
................... 

.................... 
··--------
-.. ----- -- -
- ............ ___ .. 

----------
....................... 

1 

.. ·---- ......... 
.................... 

2 

8 

2 

---·------.. 
·--------· 

16 49 

11 

6 

5 

31 

so 

28 

11 

10 

12 

11 
13 

7 

5 

728 

6 

8 

15 
lS 
6 

10 

1, 

11 

11 

15 

~7 

16 

15 

l~ 

15 

13 

6 

92 

91 

90 

61 

60 

64 

61 

65 

57 

60 

1,285 

61 

63 

67 

63 

62 

60 

66 

61 

61 

69 

rs 
71 
69 

61 

67 
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List ef Coast Survey maps, &c., distributed-Continued. 

Names of maps. 
for sa.le. I office. distributed. Tobi. I 

Turned over I For use of Gratuitou;ly 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~i l:~~~~-l-~~~~~1-~~~~ 

Sketches of-St.eilacoom harbor .••••••••••••.•••••••••••••.•••••• i 52 .••••••••. H 

Olympia harbor---·-·······-······-·· ··------------1------------ .................... . 
!:::·:~:: :::c~~ ~~:-_·_·_ ::: ::: :~~:::: ::: ::: : ::::: ~1:: :: :: : : : : :: :::::: :::: : 
Current chart, Boston harbor. ___ . ___ • __ •••••••.••.... i 1 . __ . _____ . 4 

Stellwagen's bank -------·····----------------------1 ·--------- li 

Sow and Pig's reef ••••••.••••••••••••.••••••• - ••••.• ! ............ I...... . . . . 3 

Romer Shoal and Flynn's Knoll •.•••••••••••••• ·····-!-- ... _ .. . . . . .. .... ... . 2 

Changes in Sandy Hook ............................. 

1 

1 ---------- 3 

Wachapreague, Machipongo, and Metomkin inlets . ••• • • 1 --- •••••• -I 3 

Ship and Sand Shoal inlets---·----------------------/ 1 2 

Cherrystone inlet.----------------------------------1 1 1 3 
I 

P11ngoteag11e creek---------------------------------: 1 1 3 

Fishing or Donoho's battery --- ------. --- ---- .•. --- •. ( l ____ •• ..••. 12 

66 

5 

3 

6 

15 

3 

2 

! 

4 

4 

5 

b 

13 

~~~~g~:lli: ~;~~~::: :~: ~:~::~::::~::~~~~: ~: ,:: : : :: : : : ; :: .: :~~~ ::: • 1:: :: : :::: ~:: : : :: : :: : : ; 
Winyah bay and (.)ape Roman shoals------- --·------- 1 1 I 
Bull's bay ••••.••• -------···-······ --·-------------
Do boy ba.r and inlet •••••••••. -- ••.• -- .. -- ••• - -- --- . 

fit. Andrew's shoal• --- - -- . - - - -- - - - - --- • ·-- -· - · • - ---· i 
Mosquito inlet .•.•.••••.• --- ••.•••••••••••••••• --·- '1 

Cape Canaveral. ••• --- ••.••••••••••••••••••••••••••. 

Rebecca shoal. ••.••••••.•• - •• - •••••••••• - - - • - •• - - - . i 
Turtle harbor •••• ---- •••••••••••••••••••••••••• ----

1 

10 

1 

Coffin's Patches---------------········------------- •••••••••••• 

Ocilla river------------------------------------ ___ _ 1 

Entrance to St. George's sound •••••.••••••.••••.••••. 

Horn Island Pass .• ---------------------------------------·-----

Pascagoula. river •• ------ •• ------------. --- --- • -----. 

P.ll.SS Christian •••••• ---- ••••• : •• ------ ••••••••.••••• 

Entrance to Barrataria bay ••••••••••••••••••••••••••• 

Pass Fourchon --···-------------------·····--·----· 
Timballier Bay entrance ••••••••••••••••••••••••••••. 

Vermilion be.y and Calcasieu river.-·-- --- ••••••• __ ----

Ara.nsaa Ptu1B ••••••••••••••••••••••••••••••••••••••• 

Sabine Paes .••••• ---- •••• ----. _ .••• __ • __ ••••• ---- •. 

Entrance t.o Rio Grande river ••••. -----· •••• ___ .-----· 

San Pedro anchorage------------------·-··---------

Mare Island straits-------------------------···-··-· 

Point Conception -------- •••••••••• ____ •••••.•••.••. 

Point Pinos ••••••••••• ----------------------···-·--
Point Reyes aod Drake's bay ••••• ------ •••••••••••••• 

Cape Hancock •••••••••••••••••••••••••••••••••••••• 

1 

1 

1 

l 

1 

1 

1 

1 

10 

51 

20 
f>1 

60 

l>l 

60 

1 I 
2 

2 

2 

1 

1 

2 

3 

1 

1 

1 

1 

1 

'2 

2 

1 

Grenville harbor ••••••••.••••••••••••••••••••••••••••••••••••• ------···· 

3 

4 

1 

13 

13 

4 

13 

14 

3 

3 

13 

i 

14 

H 

2 

4 

5 

3 

14 

14 

4 

10 
9 

10 
10 

9 

10 

l 

5 

6 

13 

H 

15 

7 

15 

16 

4 

6 

17 

5 

16 

16 

4 

5 

6 

5 

17 

17 

15 

61 

29 

61 

60 

60 

60 

l 
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List of Coast Su1·vey maps, &c., di&tri"butcd-Continued 

Turned over For use of Gratuitously 
Names of maps. for sale. office. distributed. Total. 

Sketch of-Duwamish bay and Seattle harbor •••••••••••••• -- •••••• 51 11 62 

Dil\gl'ams to illustrate the se~ular variation in the magnetic declination.-,--·. ____ •••.. -- ••••••••• _. __ • _. _____ •• __ •••• 

Lines of equal tlla.gnetic declination ••••••••••••••• ~.-- •••••••••••• / ••••••.••••. ---------- -----------· --···--··· 

IJnes of equal magnetic dip and horizontal intensity---·----····-···[·······-···--------···---·-··--------·-----·· 

.... °' ~ ·:::·_·:=~~::::=m-·~·-·:_:~:-~~~-------~:::::r·--:::::- =:;;.:: ~~I~ 
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Distril;ufion made during Ou~ year ef the reports qf the United Stat.es Coo.st Suri.:eyfor the years 1851, 1852, 
1853, 1854, 1855, 1856, and 1857. 

N anws of 8tute;;:, kc. 

I 
Report of / Report of -1 Report~~~ Report gf 

Hl.,J. i !8:i2. : 1853. 18.>4. 
Report of 

1855. 
Report of 

1856. 
Report of 1857. 

1--:-1---1-:~1-,--:--:-1-1 .. I I.; I.,; ' I .. I.; I .. I l!i 

I
-WI§ t;1§< d§1 il'i~ ~§ "ii 1 §1 'SC 
~j~J_:J~l.§1~!~ _g)_: ~l~~/~1s!~ ..:)~!~)_: ~ ~I~ :;;)"Is ;e:~.:: -a ;;is,;::! ~1 ..... 1;:: _. !:,;.aj;; s .:c I~ s ic =~\"let:'.: cl1 c 2: 1 C cl::_ E•c: ~ii;; cli: i:: .c: \ f:. 1--i:-1--r--r--11:."""'_f_C""",-..,lr ~1-1~ 

Mninc .•••••• -.-•. -.-•• -.-.-•• -.-.. -.-•• -.-.-•• -.-.• -.-.-. -.-.• -.. ~il~1=1~ = ~j-;i11=i-;:~ ~-1~:~ 1= 1---:-1---:-!~1·---:---;; 1---;-:~ 
NewHamp•bire .................................. I .. j'"' ............ ··· l··"\"'·I••• \ ... 1 .... ,. .. i .... l 2 '''', 2 6811 14 l 8~ 
:i:::a::'u·~\;~::::::::::::::::::::::::::::::: .. ;·1·:: 

1

-·;r;· .::· .. ;. ·~ j:::: · ;·11"·~·:::: l";·:··;r::l .. ~·J·;~ ·:: 1·;; 4: tl! I 4~ 
Rhodelslaml .............................. 11··· 1 / ............... , ........ l ••• I ; .... I ...... I 2 ""i 2 521 15 67 
Conru=)ctieut ................................................ )~·· •••. ·· 1··· ......... 1 .••••. I 1 1

••• 1 1 2 ..•. 

1 
2 121 ! 21 j 142 

NewYork ............................. 6

1 

... 6: 6 .... 6 e1 .... s:16. 16:25 .... 251541 .... 54. 651: 119\ 7~ 
New Jersey ........................................ " [". j l 3 i ... 

1 

3 f 3 •••• I 3 : 3 ; ... ; :J i 6 
1 
... , ! 6 i 120 i 24 ! 144 

Penn•ylvani•.... • .. • • • .... ..... . ... . .. .. .. • . 21 ... I 2 j' 4 2 I 6 i 5 i 2 7 ! 5 1 2 , 7 f 8 i 2 • IC i 31 ) 2 i 33 1 414 i IJ7 ! Sil 
Delnware ........................................... 1 ....... , ... I"" ... / ....... : 

1 
.... ! .... , .... 1 ....... I ......... [ •• .: 14: 6: 20 

Maryland ....................................... 1 ... 1 

.... : 1) .... 11: ll .. 11 4 .... ) 4j 6 ... .' 6!14! •. 

1

:14, 184! 13) 197 
D · 'Cl 5 I i 1 ' i12' ' I '2281 ~0 ifltrJct 01 o 11mbia........ ........... ........ (···· 5 \ 5 ... 5 g ! .... :

1 

9 12 J··-·1 [ 15 15; 46 !···· 46, ..... 1 """°° 
Virginia ••••••• ,., ................................ i ..... : .... i 1 • • . . 1 ~ I... 2 j 2 · ... I ~ ! 4 .. .. . 4 I 12 !. .. -I 12 165 j 2.J 189 

North Carolina ............................... \·· .. 1 .... 1. ...... I... [ .. ..( ... i ....... ( .... : .... ; ........ \ 3 ! .... i 3 78, 9 87 

S<>ulh Carolina • • .. .. .. • • • .. .. .. • .. .. • .. . .. . I 1 ... 1 l I I I".. I I ! .... II l i I .. : I 1 l 
1

.... l , I ! .. . I l 156 16 . 112 

Georgta • .. • • • • .. .. .. .. • .. • .. .. • .. .. • .. • .. • 1 I'"" I 1 I 2 I". 2 I 2 j .. • 2 I I 1 .... \ 1 

1 

l . • .. l [ 3 : • • • , 3 76 IC l!6 

AMl~b~rn_a ............................................. l .... lf ........... 1 .. 1' l""l"1" .... ""I'" .... , .... 1 ••• "l"","'I" 63 125 i 75 
......... Pl ......................................... ,,.... .. .... .... .... l""i""i'""""" ... I"' I l 1·· I I 42 I 47 

L<>uisiana ........................................... ,, ................. 1 .... 1 ... 

1 

........ 1 ... \ ... : ... 
1 
.... 1 2 ! ... 2 ll3 11, 74 

~:~:~~~~·~:::::::::::::::::::::::::::: :::::: .. '.. :::.111 .. '..\ .. '.. :::: .. '..1 .. '..j::::j .. '. ... ~./:::.1 .. ~.1 .. ~.!·::-1 .. ~J.~.111·::.l .. ~ i 2:~ : i ~ 
Tenn••••• ............................................ ·1· ...................... 

1 
••• .1. ... 1 .... 1 .... : ... 1 .... ! ....... r .... 

1 
75 28: 103 

Jnduma ........................................ ""/"'" ........... I.'/'" 1 .... 1 ••• ,i. ....... 1 .... 1 •• .' .... \ .. ····1·· .. : ll2 23 i 135 
lllinoi• ......... ••••• ................................... [ ................ 1 .. ·1·· .. I .. 1 ........... 1 .... : .... 1 11... 1 1 91 35 ! 129 
Hiooouri ........................................... 1 ... 

1
1 ............ 1 ............ \ ... 1 ....... 'j··i ii 3 ... 3

1 
75 21i 96 

Arkansas.......................... ......... .... .... .... ... .... .... .... .•. .. I ........... I ..... I --1' ...... 
1 

••• 12 """I 12 
M1ch1gan •• .. .. • • .. .. • .. • • . •• • • • • • • • .. .. • • • l • -1 l l •• .. 1 ...... · j • ... 1 1 I·... l I I I'" .. i 1 6 , .... I 6 I 53 J:; . 68 
Florida ................................................ 

1 

............ , ....... I .... !... ·· 1.... l :-···! 1 j 51 .... 15; 35 3 ! &8 
Tens ................................................................. 1 ....... 1... . ..... I l "" 1 I j 1 

1

.... 1 41 I l 42 

Io',"" ........................................... ····j'"•• .............. 1 .... , .... 

1 

............ 1 .... : ... I... 2 ... : 18 ~~ 

1

: 31 

w .. eon•in ........................................................ ""/"".. 1 ... l 1 .... 1 ....... \ 2 '""\ ~ 50 63 

California ..................................... ···-!-··· ........... "")"" .... I 1 , .... l I I ... / I I 3 ] •••. 1 3: 64 13 n 
Minne•ota ........................................... 

1 

............................. 1 ............ I •• :
1 
.... 

1

1 .... j .... 1
1 

•• ! 8 4, 12 

Oreg<>n ..................................................................... \'"' ........... I .......... j.... .... JO 11 Ii 

Terrilory<>fNewMexico ....................... "" /'"""" .................... [ .... ! ....... ••• i .... , .... f .... I ... '. .. ,, 1 ...... 1 1 

Tcrntoryof Washin~on ............................. ,, ... j ..................... l····I ................ ····1 .. ·· .... .... ...... 7 
Tel'l'itoryofKansa.s ..................................... 1 ............ ·••• ... 

1 

.... 1

1 

... 1 .. ·· ... ··· 1,.,.1 .... I, ... I ...... •••••• 
Territory of Nebraska .............. •••• .............. •••• .... .... •••• .... .. .. •• .. .... ... • ....... [ .... 

1 

.... 1.. . ... ···· ! .. ·· \ l 
Coast Su.rvey Oftlce andassist&n\S ..... ...... l .... 1 7 • 7 13 ... 13 i 61 .. , 6 9 

1 
.... 1 9 42 ... 42 ,

1 

221' ...... 1 226 

omcert1 of the army ........................................................ \ .... 1 .... i ............ [ .... 1 
.... j 5 .... 5 150 ...... ) 1:;o 

omce~ of •he navy ...................................................... 1 .... 

1

1 
.................. 

1 
.... 

1 
............... 1 49 ...... , 49 

::::~::::::;:::~.~~~~.;;«.;;::::::::: :::: :::: :::: :::. :::: ::.: :::: :::: :::: ::: :::: :::: ::::'.::1:::: :::.::.:::::I : : 
Surveyors gene:t1ll<>f public hmds..... •• .. • • .. . •• . • • .. .. . • • • .. •• .. • • •• .. .. . .. • • .. • ••. . • • . .. .. .. .. .. .. I.... . . . . . . .. .• . . Jll 12 

~::::::~~ti':i":~~::::::::::::::::::::: :::: :::: :::: :::: :::: .. :. :::: :::: ·::: :::: :::: :::· :::: ::J::: :::: :::: :::: :.: :i: 
~~:::r~::e::Sl~:.:~~::~~.:::..~,.~~:: :::: :::~ :::: .::~ ~::~ :::: .::~ ~::: ::~: ·::· :::· :::: :::: 1 ~:: \I::::::::~::::::: l~ 1: 
Newspapen ................................................................................... \ ...... "I'""" .... .... 198 ..... I 1: 

§1::~<::::;;;:::::~::;:::; :::. :::: ::: ::: ::: .::: .;:: :: d ::: ·: .:: :::: :f :: ::; :::: :; I # ;:] .: 
Foreltln • • .. • •• • .. • • • • •• • • . •• •• • •• . •• • • • .. .. • 1 • • • • 1 2 •• • . II 5 .. .. 5 6 .. .. 8 5 • • 5 HI .. . 12 1 61 ..... j 61 

Toi.I ...................... -;---;-;-;1-;-;-;~-;--;-;i-;--; ~1;;--;eJ5,Sl7 m j 6,251 

Aflrtcate...... .. . . . . .. . .................................................... 6,fl7. 

27 
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Statement ef Goa.st Sm·vey maps, cltarls, and sketches, printed during the year. 

SECTION I. 

Sketch A.· ..... · ....... ·. · · · · · · · · · · · · · · · · · · · · · · · · 

Sketch A bis . . . . . . . · ... · · · · · · · · · · · · · · · · · · · · · · · · · · · 
Boston harbor ~o~oo ...... · · · · · · · · · · · · · · · · · · .... · · · · .. · · · · · · · · .. · · ........ · 

Boston harbor 1 ,-,,'v-oo · · · · · · · · · · · · · · · · · · · · · · · · · · · · • • · · · · · · · · · · · · · · · • · · • · · · · · 
Provincetown harbor ... · . . . · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 
Sea-coast chart from Portland to Race Point· · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 

Sea-coast chart from Plymouth to Saughkonnet · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 

Portsmouth harbor .... · .... · · · · · · · · · · · · · · · · · · · · · · · · · · · • · • • · · · · · · · · · · · · · · · · · 
Harbors of Ipswich and Annisquam. · ·. · · · · · · · · · · · · · · · · • · · · · • · • · · · · · · · · · · · · · · · 
Plymouth harbor .......... · · · · · · · · · · · · · · • · · · · · · · · · · · · · · · · · · · · · · • · · · · · · · · · · · 
Rockport harbor . · .. · ....... · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 
York River harbor ....... · · · ...... · . · · . · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 

SECTION II. 

No. of 
im prcasions. 

30 
30 

183 
237' 
730 

30 
30 
10 

705 
600 

30 
30 

Hudson river ..6.11 • ••• • • • ••••••••••••••••••• • •• • •••••••••••• • •• • • •• • •• • • • •• • 66 

Long Island sound-eastern sheet .........•..... · ............. · .. · . · · · · · · · · · · 600 
Long Island sound-middle sheet. · .............................. · · ..... · . · · . · 719 
Long Island sound-western sheet ..................•................ · .... · · · · 821 

Eastern part of southern coast of Long Island .. · .. · . · · .... · .. · .. · .. ·. · · · · · · · · · · 619 
Middle part of southern coast of Long Island· .........•... · ..... · .. · . · · . · · . · · · · 609 
Wes tern part of southern coast of Long Island ............. · ....... · · ..•.... · ·. · 601 
Sandy IIook diagrams . . . . . . . .................................. · ... · . . . . . . . . 20 

8ECTJON III. 

Sketch C .... ·. 30 
Chesapeake bay, sheet No. J. • · ·. · · · · · · · · · ·. · . · · ...................... · ..... · 30 
Chesapeake hay, sheet No. 2 . . · .. ·... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30 
Cbe,,apeake bay, sheet No. 3. . . . . . . . • . • . . . • • • . . . . . . . . . . . . . . . . . . . . . . . • . . . . . • . . 30 
Rappahannock river, sheet No. 5.... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 35 
Rappahannock river, sheet No. 6 ....................................••...... · 35 
York River entrance ............................................•..... , . . . . . 719 
Chesapeake bay notes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . 70 
Chesapeake bay titles. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30 
Patapsco river . · · . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . • . . . . . . • . . . . . . . . 90 
Delaware bay and river, upper sheet.... . . . . . . . . . . . . . . . . . . . . . • • . . . . . . . • . . . . . . . 40 
Delaware bay and river, middle sheet . . . . . . . . . . . . . . . . • . . . . . • • . • . . . • . • • . . • . . . . . 4: 7 
Delaware bay and river, lower sheet...... . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 40 
Delaware and Chesapeake bays . . . . . . . . .. . . . . . • . . . . . . . . . . . . . . . • . . . . . . . • . . . . . . . 50 

York river, from King's creek to West Point................................... 40 
Mouth of Chester river .. · · .. ·... . . . . . . . . . . . . . . . . • • • . • . . • • . • . . . • • • • • . . . . . • . . 15 
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SECTIO~ IY. 
No. of 

lmprei!Sions. 

Sketch D · · · ·. · ·. · .. · .. · ....... · .. · . · · .. · ................... ·.. . . . . . . . . . . . . 30 
Beaufort harbor· · · · · · · · · · · · . · · .. · . · .. · . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . 677 
Cape Fear River entrances · · · · · · · · · · . · · . · . . · . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 650 

Pasquotank river··· . · ·. · ......... · · · · · · · · · · · · · · · .......... · .. ·. · ·. · ·. · . ·.. . 32 
Sea-coast chart from Cape Hatteras to Cape Lookout. . . . . . . . . . . . . . . . . . . . . . . . . . . . :rn 

SECTION v. 
Winyah bay and Georgetown harbor.· ... · . · . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 100 

St. Simon's sound and Brunswick harbor...... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 40 
Sea-coast of South Carolina ................ · · · · · · . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30 

SECTION VI. 

Sketch F · ·. · . · .. · .. · .. · · .. · · · .. ·.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30 
Sketch F bis .. · . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30 
Entrance to Pensacola bay. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 150 
Legare anchorage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30 

St. Mary's river and Fernandina harbor· .... · ... ·. · ......................... ·.. 40 
Florida reefs .. · · . · .. · ........... · . . ..... · · . . . . · .. · .. · . . . . . . . . . . . . . . . . . . . . . . 45 

SECTION VIL 

Sketch G.................................................................. 30 
SECTION VIII. 

Sketch H .. · ... 30 

Harbor of Pass Christian .................. · · · · . · · . · · .. · ............. ·. . . . . . . 200 

Sea-coast of Alabama and Mississippi ...... · · · · · • · · . · · . · · . · .. · .. · .. · · · · .. · . . . . 30 
.A.tchafalaya bay ................ - ...... · . • · . · · · · .. · .. · · . · · · · · · · · · · · · · · · · · · · · 30 

Mobile bay ....... · . · · . · - . - · . · · · · · · · · . · · · · · · • · · · · · · · · · · · • · · · · · · · · · · · · · · · · · · 5 

SECTION IX. 

Sketch I ..•.....•........ · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 30 

San Luis Pass· · · · · · · · · · · · · · · · · - • · - · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · Ii() 
Sea-coast of Texas · · · · · · · - · - · · · · • · • · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · • · · · · · · · · 30 
Entrance to :Brazos river . - . - ... · . · · · · · · · · · · · · · · · · · · • · · · · · · · · · · · · · · · · · · · · · · · · 30 

SECTION x. 
Sketch J, middle sheeet .......... · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 30 
Sketch J, lower sheet ......... · · .. · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 30 

Entrance to San Francisco bay .... · - . · · · · · - · · • · · · · · · · · · · · · · · · · · · · · · · · ·.. . . . . . 12 
San Diego bay ........................... ·. · · · · · · · · · · · · • · . · .. · .... - . . . . . . . . 171 
Monterey bay ..•.•............................. · . · · . . . . . . . . . . . . . . . . . . . . . . . . 35 

Prisoner's, Cuylert s, and San Clemente harbors · · · · · · · · · · · · · · - · · · · · · · .. · · . · . · · · 50 
Santa Cruz and A.fio Nuevo ••••..•••.... · · · · · · · · · • · · · · · · · · · . · · · · .. · ... · ... · · . 50 
San Pedro harbor ........••....•... · · · · · · · · · · · · · · · · · · · . · · · · · · · · · · · · · · · · · · · · 50 
Point Pinos ..........•••••...........•.•.......... · ....... · · . · · · · · · · · · · · · · 5~ 
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No of impressions. 
Point Conception ..................••.......... · · · · · .. · · · · · · · · · · · · · · · · · · · · · · 50 

Point Reyes and Drake's bay ..... · ... · . · . ·. · . · · · · · · · .. · · · · · · · · · · · · · · · · · · · · · · 7 5 
San Pedro anchorage · ... · · · ... · . · · · · · · · . ·. · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 7 5 

West Coast reconnaissance, lower sheet · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 160 

SECTION XI. 

Sketch K · · · · 
West Coast reconnaissance, northern sheet · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 
Umpquah river ................. ·. ·. · · ·. · · · · · · · · · · · · · · · · · · · · · · · ·. · · · · · · · · · · 

Cape Ilancock · ....... · . · · · . · . · . · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 

Duwamish bay and Seattle harbor · · · · · · · · · · · · · · · · · · · · · • · · · · · · · · · · · · · · · · · · · · · 
Reconnaissance from Gray's harbor to Admiralty inlet· · · · . · . · . · · · · · · .. · . · · . · · · · · · 
Semi-ah-moo ba:· ....................................•.•.................... 
Port Townshend ................................ · . · · ..... · ... · ............. . 

Port Gamble · · · . . · .... · · · · . · · · 

MISCELI,ANEOUS. 

Circular protractors . · · .. · · · . · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · • · · · · · · · · · · · · · 
Forms for engraving division .. · .. ·. · . ·. · · ... · ... · ·. · . · ..................... . 
Chart of the Pleiades .. · . . .......... · ......... · ... · ....................... . 

Tidal diagrams .............................. · .. · • · ........... · · · .......... . 
lsogonic 1 iues . · . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . .. . . .......... . 

Prog-ress of United States Coast Survey on Atlantic and Gulf coasts. · ............ . 

Self-registering tide-gauge· · · • · • · · · · · · · · · · · · · T · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 
State map of Virginia ................ ·. · · ·. · .· · · ·. · · · · ........ · · · · ....... ·. · · 

Diagrams, <let.cent of sounding weight and lines · · · · · · · · · · · · · · · · · · · · ·• · · · · · · · · · · 
Current diagrams ..... · . · . · · .... · · · · · · · · · · · · · · · · · · · · ... · . · · · · · · · . · . · . ·. ·. · · 
l'roofs from finished and unfinished plates. · · · . · · · · · · · · · · ... · ..... · . · ....... ·. · · 

APPENDIX No. 18. 
List ef ?"egutered topographical, sheets received sUbsequent to No. 680. 

Localities. State. Scale. 

Kennebec rh·er .......................... Maine ........ 1-10,000 

Portland harbor BDd em·irons .................. do........ 1-10, 000 

North river ............................. Massachusetts. 1-10,000 

Rondoutcreek ---······-··-··········--· New York.... 1-5,000 
Esopus creek ........ -----------· ............ do........ 1-5, 000 
Northwestern part of Staten island and Bergen 

&:~;:~~~·~f::~ ~c~~t~~~l~~~: ~~~~~~r~~ ~ ,-~·e·:oJ~~:·:: 
1-10,000 

1-10,000 

Date. Topographem. 

I 
1858 I R.M.Bacbe.---------·-·-

1854-'58 I A. W. Longfellow ....... . 

1858 j A. M. Harrison •••••••••• 

1858 C. Fendall •••••••• ------
1858 •••••• do •••••••••••••••• 

1857 H.L. Whiting ......... .. 

1858, F. W.Dorr ............ . 

30. 

175 
50 
50 
75 

100 
10 
30 

30 

125 

311 
400 
170 

50 
428 

40 
28 
20 

100 

1,730 

15,194 

Register 
number. 

1%8 
735 

719 

727 

726 

751 
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APPENDIX No. 18-TUPOGRAPHICAL SHEETS-Continued. 

Localities. State. Scale. Date. I Rtgi>ter 

~~~~~~~~~~~ln~mvcr~ 
Topographers. 

Passaic river and Newark neck····---· ····I New Jersey __ _ 

Western part of Newark bay and Staten i•land 

1 sound, from tbe mouth of Passaic 1iver to 
Perth Amboy •. _. __ ----. ____ • _____ • ___ .(. ___ do •••• __ •. 

Chincoteague bay. _____ . __ - __ •• __ -------- Virginia •••• - _ 

Chincoteagaeinlet and bay.--------------- ... .do ••.••••. 
York river, from Wormley to Clay Bank ••••.•• .do _______ _ 

York river, from Clay Bank to :Mount Folly --1--- .do.---

York river, from Mount Folly to West Point..[ .••. <lo •••.•.•. 

~::~in~:=~i~~:::::::::::::::::::~:::::::I:::::::::::::: 
Back bay.---- --- --- ---· ------ ·-·------- .... do. --- ___ . 
North river----------------------------- .••. do _______ _ 

Head of Currituck sound-·--------·------

Topsail suund, from Water's bay to old Top-

1-10,000 

1-10, 000 

1-20,0~0 

1-20,000 

1-20,000 

1-20,000 

1-20,000 

1-5,0CO 

1-20,000 

1-20,000 

1-20,000 

1-20,000 

1858 I F. w. D-Ott •• ·- •• ···---

1858 [. _. __ .do._ ••• ___ •..•• __ . 
I 

1858 

1858 

JC. F.,rguson .••••••..•••. 

I N. S. Finney-··---------

1857 

1857-'58 

1858 1

1 J. Sdb ••.•••.••..•..••. 
•••••• do _______________ _ 

------do _______________ _ 

1857-' 58 H. Ada.tn8 •••••••••.•••. 

1859 J. J. S. Hassler, J. Meehan. 

1859 
. ••••. do _______________ _ 

1859 J. Meehan _ ••. _. _ ••• ___ . 

1858 J. J. S. Has.>ler, J. Meehan. 

AAil inlet . _____ • ··-- ___ • ______ ••• _. _ __ N. Carolina. 1-20, 000 1857-'58 John Meehan-----------

Cape Fear river, lower part, including New 
inlet • _ •• ___ • __ •• __ • _ •• ___ •• _____ • __ •• . • _.do .• _____ . 

Cape Fear river, lower part and approacbes •• /----do •••••••. 

West of Cape Fear river ------------------i·--·do .••• __ _ 
Dewees an<l Capers islands--------------·- S. Carolina 

Morris island and vkinitY--·----·---------1 ·--·do .•.••••. 
Charleston city and vicinity ••••••••••••••• 1----do .••••••. 
Fll .ld d... Id o y1san an vicrn1ty __________________ ··-- o .•••••.. 

Ossabaw sound and vicinity--------------- Georgia •••••. 
Ogeeehee sound and vicinity _______________ •••• do.-------1 

&pelo sound and vicinity. ____________________ do •• ------1 
Saint Simon's sound .•••••••••••••••••••••.••• do _______ _ 

South of St. John's river, from entrance to 

1-10, 000 

1-10,000 

1-10, 000 

1-20,000 

1-10,000 

1-10,000 

1-20,000 

1-10, 000 

1-10, 000 

1-20,000 

1-10,000 

Genera.IE. Hopkins's plantation-----·-·- Florida------ 1-10, 000 

South of St. John's river, from General Hop-

kins's to Diego plains--·----··-·-·····- •••• do •••••••. 1-10,000 

Key Biscayne, from Shoal Point to Black 

Point-------------------------------- •••. do ________ 1-20,000 

Key Biscayne, from Turtle Point t-0 Fender , 

Point---------···----·--------------- •••• do •••••••. \ l-20,000 

~~:8::::~=~~~:~~~~~r-~-~~~-~~~t~ ::::::::~:~::~! ~=~::~:: 
Long island, Mnd and Captain 'keys-------- ••.• d0-----·-·11-20,001) 
Upper Matecumbe a.nd Windly'e island •••••• --- do ____ -·-· 1-20, 000 
Lower Matecumbe and Long key ___________ ••.• do _______ _ 1-20,000 

Duck, Channel, a.nd Conch keys, and pe.rt of 

Long keY--····----·-·---····--------· •••• do _______ _ 1-20,000 

Crawl, Grassy, and Tom's Harbor keys, and 

part of Flat Deer key------------··---- .••• do •••••••• 1-20,000 

Buchanan and adjacent keys ••••••••••••••••••• d<>-·--··· 1-20,000 

Oyster and adjacent k.eys •••••• ~·-······-· •••• do •••••••. 1-20,000 

1858 i C. P. Bolles·-----·------

18581··----do •••••••••••••••• 1' 

1852:~ r~;:~~.~~~:;~-.-;~~:~t~~I 
1858 John Setb --·- ·-·-··----' 

1857-'58 W. S Elwards .••••••••. 

1858 John Seib·······-------

1858 A. M. Harrison-----····· 
1858 ----.do _______________ _ 

1857-'58 A. W. Longfellow •••• ----

1856-'57 .••••. do·-·--··---------

1858 John Meehan-------·---

1858 ..•••. do ____________ ----

1859 C. T. I1udella --·····--·-

1859 •••••• do. ______________ _ 

1859 •••••• do. ____________ ·--1 
1859 •••••• do •••••••••••••••• 

1857 F. W. Dorr •.•••••••••••• 

1858 C. T. lardella ••••••••••. 

1858 
.••••• do _______________ _ 

F. W. Dorr.--·-··-·---..! 1857 

1857 •••••• do ... ---···-·-···· 

1859 C. T. Iardella ••••••• ----

1859 .••••• do .••••••••••••••• , 

72fl 

723 

704 

685 

686 

722 

684 

753 

743 

754 

736 

711 

70() 

708 

725 

681 

715 

710 

7H 

706 

707 

721 

750 

712 

713 

745 

746 

747 

690 

696 

694, 

688 

689 

748 

749 
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APPENDIX No. 18-TOPOGRAPHICAL SHEETS-Continued. 

T.ccalitks. State 
I f Register 
, Scale. Date. Topographer•. 
I (number. 

-~~~~~~~~~~~~~~~~~1~~~~~~1~~~~\~--~~-'-~~~~~~~~~~:1-~~~ 
San Carlos bay and approaches .•••• --------' Florida _______ i 1-20,000 i 1858 F, W. Dorr.____________ 693 

Charlotte Harborapproachcs .•.. --·······- .••. do ________ ' 1-20,000 I 1859 F. 5=~-~~~--~---~~r·g-~-

~::::::aH:;~::.~~~:~~-c~:~~::~:::::::::: I::::::::::·--· ~=~:: ::: I 
~:~=a~::e~::~a:_::r·~: ·;~;·~i~~;;c~~:~:~· 1--- .do---·--·· 1-20, 000 I 

river .• ----··--···------·············-1- _do._ •••••• 1-20,000 I 
Alligator harbor and St George's sound •• ___ .••. do ________ 1-20,000' 

St. Georg"'" sound from Royal Dluff, in-1 I 
eluding Dog island .•••••••••••••••••••• _ •.• do.---···· 1-20,000

1 St Vince1,t's sound arnl isfaud ••••••••••••.•••• do........ 1-20, 000 

w~:~~~-~::~:~.8~.n-~-~,~~:~.0~~·-~:~~~~0-1~-I ___ .rlo •••••••• 1 1-10, ooo 

1

1 

Part of Pensacola, Escambia, and East b.tys __ •••• do ..••.••. 11-20,000 

Pensacola bay, west side ..• - •••••. -- ----- .. ___ do ____ ---· I 1-20, 000 
I I, Part of Matagorda bay, from Trespalacios 

river to Canmkaway bay - •. - •••••••• - •• - TeXIUI ••••• - •• ! 1-20, 000 I 
Lav«ca bay, from Benadocreek to Cox's bay ••••• do.·-··--·! 1-20,000 I 

I I 
Lavaca bay, from Garcitas bay to Chocolate I ( 

hay •••••••••••••••••• ----·--·--·--·-· •••• do •••••••• r i 20,000 
1 

Indianola and environs .•••••••.••.•••••.•• ____ do •••••••• 1 1-20,000 I 

From Matagord1> &y entrance to Aransas 

Pass, (reconnllissllncc) •••• - -- ••• - ••••••.•••• do •••. ·--. 

From Point Duma to Canada de Isique ••••• California ••••• 

From Ce.iia.da de Isique to Punta Mugu .••••••••• do •••••••• 

From Santa Clara river to San Iluen'\ventnra ••••• do ••••••• 

I 

Crescent City harbor. _______ ---···----··- .••• do •••••••. / 

From Punta del Bolsa to Tunitas creek .• - ••.•••• do ••• ·---·1 
8an Francisco city and vicinity .••.•..• -- ...••• do •••••••• 

Gulf of Georgia, southern part, from Matia 

islands to East Point ••••••••••••••••••. WMh'n Ter'y. 

Gulf of Georgia, southern pa.~t, from East 
Point to Deep bay •••••••• _ ••••••••• __ •••••• do •••• __ •• 

Gulf of Georgia., southern part, from Deep 

bay to Rocky Island .•••••.••••••••••••••••• do •••••••• 

1-50,000 

1-10,000 

1-10, 000 

1-10,000 

1-1-0, 00-0 I 
1-1-0, 000 ' 

1-1-0, 00-0 

1-20,000 

l-Z0,000 

1-20,000 

1859 •••••• do .••••••••••••••. 

1857 N. S. Finney •••••••••••• 

1858 •••••• do ••• •-·•·······-· 

1858 •••••• do •••••••.•••••••. 
1858 C. T. Iardella __________ _ 

1858 G. D. Wise ••••••••••••• 

1858 •••••• do •••••••••••••••. 

1859 F. H. Gerdes •••••••••••• 

1858 •••••• do ••• -----·-······ 
l85B •••••• do •••••••••••••... 

1856 M. Seaton .••••• --·--·-· 

1858 •••••• do •••••••••••••••. 

1858 •••••• do.·-----·------·· 

1859 W. H. Dennis, M. Sea-

ton ••••••••••• ··-----

1858 8. A. Gilbert .••••••••••. 

1857 W. M. Johnson ...... -··· 

1857 • ••••• do •••••••••••••••• 

1855 • ••••• do •••••••••••••••• 

1859 J. S. Lawson •.•• ····--·-
1854 vr. :M:.Johneon ••• _______ 

1857-'58 A. F. Rodgers •••••••••• _ 

1858 J. S. LaW'llOn ...... _______ 

1858 ...... do.·------·-----·· 

1858 . ..... do.------·-------· 

739 
738 

691 

705 

699 

695 

697 

698 

701 
717 

700 

737 

742 

740 

752 

720 

703 
702 
683 

741 

682 

687 

73-0 

731 

732 
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APPENDIX No. 19. 
List ef registered hydrographic sheets received subsequent to No. 632. 

Localities. State. 

Sheepscot river, from Hendrick's Head light i 
i 

Scale. 

to Wisca.sset .••• -------···-·----------· Ma.ine ••••.... !, l-10,000 

Sheepscot river, from Hendr!ck's Head light 

to Wiscasset······-······------------- .••• do.-------~ 

Kennebec river, from Coxe's Head to Bath •• 1··--do •••••••• ' 

Cru;co bay_._ ••• __ - _ ••••• _. _____ • _. ___ • _ . , _ ••• do •••••• __ \ 

From Kenne bunk port to Isles of Shoa.ls -••• ____ do •• _ •••• -I 
Salem harbor--·-················--····· Ma.&lachusetts.j 

Lynn harbor--······-······-·-·····-···· .••• do •••••••• ll 

B<>ston harbor •••••• - •••••. --·· -- ---- ••••.••• do .••• ----

Shirley's Gut, Rlston harbor ..••••.••.••.•.••• do •••••••. ! 
Shmtl off New Haven light-house ___________ Connectlcut ••• i 
General chart between Gay Head and Cape i 

Ilenlopen ------·-···----······ ·--·--·· N. Y ,N.J.,auili 

1-10,000 

1-10,000 

1-40, 000 

1-40,000 

1-5,000 

1-10, 0(11) 

1-10, 000 

1-5, 000 

I 5,000 

Delaware ••• · '11-400, 000 

Harlem river and Spuyten Duyvel creek •••. New York •••. i 1-10,000 
I 

East river, from south end of Blackwell's 
I 

island to Harlem river ••••••••.•.•••••••.••• do •••••••. i 
Off the Battery, New York harbor ••• --- __ •••••• do •••••••• j 
Rondout creek _. _ .•••••••••••••••••••••. __ •. do •• _ ••••• 

1

1 

Esopus creek---·····-··---·--·--·-·····- .•.. do •••••••. 

Nanticoke river and Fishing I.Jay ••••••••••. M&ryland ••••. 

l-5,000 

1-5,000 

1-5,000 

1-5, 000 

l-20,000 

P&tuxent river ••••••••••••••••••••••••••••••• do ••. ----_ 1-20, 000 

St. Marv's river, from Point Lookout to Ford's 

Landing • - •••••••• -- ••• - ----. - -- -- ••••.••• do........ l-20, 000 

James 1-iver, from Little Brandon to Wyaaoke 

Wha.rf, (reconnaissance) .••••• - •••• -- •• __ Virginia...... 1-10, 000 

Oft' shore, from Cape Henry to Cape Hatteras. Va. and N. C •• 1-200, 000 

Pamplico sound •••••••••• ----·······-- ••• N Carolina... 1--40, 000 

Pamplico sound •••••••••••••••••••••••••••••• do •••••••. 1-20,000 

From Flagstaifto New River inlet •••••••••••••• do •••••••. 1-40,000 

New inlet, northern entmnce to Cape Fe&r 

river ••••••••••••••••••••••••••••••••.•••• do ••••••• _ 1-10, 000 

Cape Fear bar-------------------------·· .... do •••••••• 1-10,000 
Deep-sea soundings between Wloyah b&y 

a.ndAmelia illlaud ••••••••••••••••••••• S.C.,U&.,and 

Florida ---·· 1-300,000 

Bull's bay •••••••••••••••••••••••••••••. S. Carolina •••• l-20,000 

From Charleston tG &va.nna.h •••• -------·-- .••• do....... 1-40, MO 

Chechel!6ee and Colleton rivers ••••••••••••••••• do •••••••• 1-10,000 

Port Royal entran'"e-----················· .•.. do .•••••.. 1-20,000 

Beaufort river, (reconnai.ssa.noe.) ••••••••••••••• do •••••••• 1-10,000 

Date. 

1858 

1858 

1857 

1857-'58 

1858 

1858 

1858 

1858 

1858 

1858 

1859 

1856 

1856 

1859 

1858 

1858 

1858 

1857 

1857 

1857 

1859 

1858 

1857 

1858 -' 59 

1858 

1858 

1858 

1859 

1853-'57 

1859 

1&59 

18li6 

Hydrographer3. I Register 

I number. 

I 
Lieut. Comg J. H.Moore •• I 

•••••• do •••••••••••••••• 

Lieut. Comg. S. D. Trench· 

ard. _ •••••• _ •• _ •••••• 

Lieut. Comg. W G Temple. 

Lieut. Comg. A. Munay. ··I 
Li, ut. Comg W.G. Temple.I 

Lieut. Comg. A. Murray ••• 

-~~~~~:~~~~- ~~~~~~~~1~~1 
.••••• do ••••••.••••••••. · 

A. Iloscbke ···-----··---
Lieut. Comg. T. A. Craven 

•••••• do •••••••••••••••• 

.••••• do •••••••••••••••. 

Lieut. Comg. A. Murray ••• 

. ••••• do •••••••••••••••• 

Com. W. T. Muse .•••••••. 

.••••. do .•••.••..••••••. 

.••••• do •••••••••••••••• 

Lieut. Comg. J. N. Maffitt •• 

Lieut. Comg. A. Murray ... 

Com. W. T. Muse-------· 

•••••. do ••••••.••••••••• 

Lieut. Comg. A. Murray ••• 

Lieut. Comg. T. B. Huger •• 

•••••• do ••••••••••••• ___ 

•••••• do •••••••••••••••• 

Lieut. Comg.J.P.B&nkhead 

Lieut. Comg. J. N. Maffitt •• 

Lieut.Comg C.N.F&uotle-

roy •••••••••••••••••• 

•••••• do •••.•••••••••••• 

Lieut. Comg. J. N. Maffitt. 

675 

676 

639 

664 

661 

651 

662 

6.52 

618 

647 

670 

646 

645 

678 

665 

666 

673 

641 

640 

634 

674 

672 

661 

M.4 

648 

642 

653 
683 

649 

679 

677 

633 
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APPENDIX No. 19-HYDROGRAPHIO SHEETS-Continued. 

Localities. I Sta.to. : Scale. Da.te. Hydrogmphers. Register 

number. 

-----------------:-------1----1----1 ___________ , ___ _ 
Sapelo sound _____ .·-- ___ •• ____ •• ________ ) Geugia _ ... --l 1-10, 000 1858 Lieut. Comg. J. H. Moore •. 

Sa.pelo sound and adjacent waten; ••• __ • ----j- _ .. do ••••• ---! 1-10, 000 I 1858 ·-· - •• do •• - ••• •••• •••••· 

Florida reefs, from Bahia. Honda to Key I ! 
Vaccas •••••••.•••••••••••• --- ••• _ •• --[ l!1orida •••• --11-20, 000 1858 Lieut. Comg. W.G. Temple. 

Florida. reefs. from American shoal to Som- i I 
Fl::;:: :::r::·f:.~~--~~~- ~~~~-~-~~~:r~-1---.do •.•.•••. 

1

1-20, 000 

head key .•••••.•••••••••••.•••••.•••. ; ••.. do •••••••. I 1-20,000 

Cedar keys, resurvey of Main i.nd North keys / ! 
and southwest channels .•••.•••••••••••••••• do •••••••• i 1-10, 000 

St. Ueorg-e·s sound, East PMS •••••••••.•.•.•••• do ••••••• .! 1-20,000 

St. George's sound, West Pass .•••••. ______ •••• do •••••••• \ l-20,000 

:::~:~e: ~;;~-;i~~:;i~~ ~~-~ ~:!~~:~;~ ~~; \ ~u~i;;~~~~1 l~~~~: ::~ 
Atchafnlaya bay .. --------------------·-·r Loms1ana .•... 1 l-20,000 

Atcha.fa.laya Ba.y approach~8 ••••••••••.•••. 

1 

..... do •••.•••. 
1

1-20,000 

Atcl1afalayl\ bay ••••••••••••••••••••••••.•••• do •••.•••• 1 1-20,000 

Cote Blanche bay, eastern part ••••••••••••• ! •••• do •••••••• / 1- 20,000 

Matagorca bay entrance, Pasa del Cavallo ••. I Texa.s •••••••• i 1-20, 000 

Brazos River bar •••••. ------------------- .••• do •••••••• f 1-10, 000 

San Francisco bay, from Ravenswood to Coyote I [ 
creek ...••.••.••••..•••••••••••••••••• California •••• \ 1 10,000 

Sa.n.Franci•co bay, Stcinbergen and Redwood i 
City creeks .••••••••••.•••••••••••••••••••• do •••••• ·-[ l-IO, 000 I 

~i~r:::: .. ~~~-~~~:~ .~:1

~- ~~-~-~:~:: ••••. do •••••••• 11-10, 000 j 

1857 Lieut. Comg. T. A. Craven. 

1856 .••••• do •••••••••••••••• 

1858-'59 Lieut. Comg. T. B. Huger •• 

1858 Lieut. Comg. J. K. Duer ••. 

1858 •••••• do ••.••••. ----·--· 

1859 W. S. Gilbert ..•••••••••. 

1858 Lieut. Comg. J. K. Duer ••• 

1858 Com.RF.Sands •••.•••• 

1859 Lieut. Comg. 1'. B. Huger •• 

1859 •••••• do •••••••••••••••• 

1859 •••••• do •••••••••••••••• 

1858 A. Balbach •••••••••••••• 

1858 Lieut. Comg. J. K. Duer ••• 

1857-'58 Lieut. Comg. R. U. Cuyler. 

1858 •••••• do •••••••••••••••• 

1858 •..••• do •••••••••••••••• 

APPENDIX No. 20. 

659 

660 

663 

669 

650 

668 

655 

654, 

611 

657 

658 

680 

681 

682 

635 

656 

636 

637 

638 

List o/ geographical. p<>sitions <letermined by the Uniwd State,s Ooast Survey, and continued from 
reports of 1851, 1853, 1855, and 1857. 

'l'he present list is a continuation of that published in the annual reports for 1851, 1853, 
1855, and 185'1, and contains the geographical positions of points determined astronomically 
and trigonometrically, since the date of the former reports, with the repetition of a few points 
previously published for convenience of reference. The following explanations will give all 
the information required for the use of the tables. 

For the purposes of the survey, the coast is divided into eleven sections, in all of which the 
work is carried on simultaneously. The survey being in different stages of progress in the 
several sections, and new results being added from year to year to those here given, the same 
divisions have been adopted in the publication. 

The several sections are defined as followi,; : 

SECTION I. From Passamaquoddy bay to Point Judith. 
SECTION II. From Point Judiih to Cape Henlopen. 
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SECTION III. From Cape Henlopen to Cape Henry. 
SECTION IV. From Cape Henry to Cape Fear. 
SECTION V. From Cape Fear to St. Mary's river. 
SECTION VI. From St. Mary's river to St. Joseph's bay. 
SECTION VII. From St. Joseph's bay to Mobile bay. 
SECTION VIII. From Mobile bay to Vermilion bay. 
SECTION rx. From vermilion bay to the Rio Grande. 
SECTION X. Coast of California, San Diego bay, to 42d parallel. 
SECTION XI. Coast of Oregon and Washington Territory, 42d to 49th parallel. 

217 

The tables give the latitudes and longitudes of the trigonometrical points in each section, 
and their relative azimuths or bearings and distances. The manner in which these data have 
been obtained may be briefly explained here. 

In each section a base line of from five to ten miles is measured with all possible accuracy. 
A. series of triangles, deriving the length of their sides from this base, is then established 
along the coast by the measurement of the angles between the intervisible stations. In this 
primary series the triangles are made as large as the nature of the country will permit, because 
the liability to error increases with the number of triangles. 

On the bases furnished by the sides of the primary triangles a secondary triangu1ation is 
next established, extending along the coast, and over the smaller bays and 8ounds, and deter· 
mining a large number of points at distances a few miles apart for the use of the topographical 
and hydrographical surveys. 

The distances between the poiuts thus determined, as given in the tables, are liable to an 
average error of about one foot in six miles, until a final adjustment between the base lines 
shall have been made. 

In some parts of the survey the base lines for the primary triangulations have not yet been 
measured, or the connection between the secondary and primary triangulation has not yet been 

made, in which cases the distances depend on preliminary base lines, measured with great care, 
and they are liable to an average error of one foot in three miles. This applies to the positions 
from the Savannah river to Sapelo sound in Section V, to a part of those in Section VI, and to 
the positions in Sections VII and IX, to a part of those in Section X, and to Section XL 

.A.s on the completion of the primary or main triangulation in each section the several series 
form one connected chain, the different bases afford verifications of each other, and of the 
triangulation connecting them. The first four sections are thus connected, the last section and 
part of the fifth, however, only in a preliminary way. 

Observations for latitude and azimuth are made at a number of stations of the primary trian· 
gnlation in ooch section. The differences of latitude, longitude, and azimuth between these 

and other stations are then computed, under the supposition that the earth is a spheroid of 
revolution of the following dimensions, which are those determined by Bessel, from the reliable 
measurements made at the time, viz : 

Equatorial radius= 6377397.16 metres. 
Polar radius .= 6356078. 96 metres. 

Eccentricity= 0.08169683. 

It has been found that the differences of latitude and longitude, as computed in this manner 
from the di*nce and azimuth between two stations, and which an' (':alle<l g-eo<letk differ from 

28 
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those obtained by astronomical observations at the several stations by quantities whic11 are 
greater than the errors of the observations. Such disagreements are due to local irregularities 
in the figure and density of the earth, and the error resulting from them in the determinations 
of latitude and of the meridian plane is designated as station error. It amounts, according to 
the result~ obtained at present, to betweeu one and four seconds of arc in the eastern section 
of the survey, and to about one second and a half in the sections south of the Delaware. 

Ia order to eliminate the influence of 8tation errors on the general result observations are 
made at a number of stations; the results are referred to a central station by means of the ·, 
geodetic differences, and the mean of all is used for the computation of the positions given in 
the tables. The geographical positions must therefore be considered as liable io future changeR 
from the accumulation of uew observatioris, and from the final discussion of all the results 
obtained. 

The dijf erencts qf longitude are obtained, as has been stated, by computation from the dis
tances, latitudes, and azimuths of the triangulation. In adding up the differences from station 
to station an accumulation of the incidental errors is probable. They are checked, however, 
by differences of longitude determined by means of the electro-magnetic telegraph in every 
section where the introduction of the latter makes it practicable. 

Seaton station, in Washington city, has been selected as the centre for the telegraphic differ

ences of longitude. The sections at present connected by telegraph are Sections I, II, III, IV, 

V, and VIII. The first three being also connected by primary triangulation, the check on the 

geodetic differences of longitude is here obtained, and the agreement is very close. 1'he 

longitudes from Greenwich in the first :five sections depend directly, and in other sections 

indirectly, upon that of Cambridge observatory, as determined by chronometric differences 

between Liverpool and Cambridge, and by occultations, eclipses, and moon culminations, 

observed at various observatories in the United States, and referred to Cambridge by means of 

telegraphic differences. The following statement shows the result up to the present time. 

Longitude of Cambridge, Mass., from Greenwieh. 
,., Ill. •• 

By moon culminations observed at Cambridge; Hudson, Ohio; Wilkes' observa· 

tory; and National observatory · · · · · · · · · · · · · · · · ·. · · · · ·. · · ·. · ·. · · · . · · · - · 4 44 28.4 
By eclipses and occultations at Cambridge, Brooklyn, Philadelphia, and Wilkes' 

observatory ...........................•......... · ... · .. · .. · . . . . . . . . 4 44 29. 6 

By chronametric differences from 1, 065 exchanges in 1849, 1851, and 1855... . 4 44 31.9 

The longitude as adopted in former reports, (since 1851,) viz: 4h. 44m. 29.5s., or 71° 07' 
22. 50", is still retained. 

In Section V the longitudes depend on the telegraphic determinations of 

Charleston and Savannah, viz: Charleston, Gibhes' observatory ..... · · · · 
Savannah Exchange • · ................•..•......•..••............•... 

In Section VI the longitude of Fernandina has been assumed as it resulted 
from the chronometer exchanges with Savannah, viz: ...•.........•.... 

For Cape Florida the following value was retained, viz: ........... , ...... . 

Sand Key, (as before)· · · · · · · · · · ..........•............•..•........•.. 

0 " 

79 56 00.0 

81 05 16.85 

81 27 42.78 

80 09 24.0 

81 52 43.0 
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In Sections VII, VIII, and IX the longitudes are counted from some central station in each, 

for which we have at present the following data, subject to future corrections: 
0 

Section VII. Depot key, Cedar keys ...•.....• · ........... · ......... · .. 83 02 45 

Sections VIII and IX. Depend on Fort Morgan, Mobile Point, west of Green-

wich ·· · · · · · · · · · · · ... · · · ·. · · · · · · ·· · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 88 00 25 

The longitudes in Sections X and XI are reckoned from Greenwich. They depend on moon 

culminations observed at San Diego, Point Conception, Point Pinos, Presidio, Telegraph Hill, 

Port Orford, Cape Disappointment, and Cape Flattery, compared with corresponding observa· 

tions at Greenwich and American observatories, and on chronometric differences between the 

same and other stations. 

In Section X the longitude of Presidio observatory, San Francisco, has been 

adopted ......... · ..... · .. ·.· · · ... ·. · ... · · · ..... · .. · · ............ . 

The Section XI longitudes depend upon Point HudEon astronomical station · . 

And upon Lummi Island a1:>tronomical station .. · · · ... · · · . - · · · · ...... . 

Explanation qf the ialile.s. 

0 

122 26 15.0 

122 44 33.0 

122 40 36. 9 

The first :::olumn on the left contains the name of the several stations or triangulation points. 

Their general locality is indicated by the heading at the top of the page, by means of which 

they may be readily found on the sketches accompanying the tables. Sub-headings in the 

first column indicate the locality more minutely where it is practicable. 

The stations are generally either prominent objects of permanence, such as Epires, light-houses, 

beacons, &c., or they are points on prominent hills, capes, and points of land where signals 

have been erected for the purpoEes of the survey, and which are marked on the ground. In a 

small number of cases in the first three sections, but much more frequently in the southern 

sections, where settlements on the coast are sparse and few permanent objects are to be found, 

the stations have no other distinguisl1ing mark than the signal erected on the spot, and, after. 

its decay, the mark left in the ground, to designate the station point. The latter generally 

consists of p_osts or stones set around the point, while the centre of the station is designated by 

an earthen cone or glass bottle buried under the surface of the ground, and marked on the top 

by a stone or post. Where the station is on a rock, a copper bolt or a hole filled with lead or 

sulphur will be found to designate the exact spot. 

The sketches showing the configurati.on of the land, as well as the relative positions of the 

stations, no great difficulty will be experienced in finding the latter, when desired for local 

surveys or reference. In any case where minute descriptions of particular points are required 

they can be had by application addressed to ihe Coast Survey Office. 

The second and third columns contain the latitudes and longitudeR of the stations named. 

The fourth column contains the azimuth of the line joining the station named in the first 

column with that named in the fifth; that is to say, the angle which that Jine makes with the 

meridian of the former station, reckoned from south around by west tl1rongb the whole circle. 

The sixth column gives the back azimuth of the same line, or the angle which it make::1 with 

the meridian of the latter station, reckoned as before; the difference between the azimuths in 
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the fourth and those in the sixth columns being 180° less the inclination of the meridians at 
the two stations. 

The seventh, eighth, and ninth columns give the distances, in metres, yards, and miles, 

between the stations named in the first and fifth columns. The relation of the metre to the 

yard, used in obtaining these results, is: 

I metre= 1.0935696 yard, or 39.368605 United States standard inches. 

For ea.ch station the azimuths and distances to two other stations are given. ln every case , 
the lines so given have actually been observed. 

In each section the stations of the primary triangulation a.re distinguished by being printed 
in small capitals. 
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UNITED STATES COAST SURVEY.-GEOGRAPHICAL POSITIOXS. 

&-etion L-Vic-inity ef Sheepscut ltii:er. Sketch No. 2. 

Name of station. I
' ' I : I ! 

Latitude. 
1
1< Longitude. I Azimuth~ ""I'o station- I Baek azimutb.j Diistance. Distance. I Oistanee. 

I i ' I j ____________ , _____ [ -----;------ ---------r-----·----1---- ----
0 1 11 I o 1 JI ! j J .Metres. i Yards. i II 

Southport Ledge ............... , i 43 48 56.65 69 38 57,06 333 40 38 I Danii,cove ....••••••.. · [ 153 42 2-2 I 7608.:l 8320.2 
296 03 2li Whit~ Island.......... 116 06 .51 72.50.8 71129.2 

I 
Mount Pisgllb ............... ····1 43 51 06.~ 

Griffith'• Head.................. 43 46 55.6B 

69 36 51.05 

69 42 57.59 

Cushman ................. •••... 4ll 58 42.54 69 40 25.04 

Hllgfett, (1).... •• • • • • • •• . •• ••• • 43 59 44.31 69 36 18.62 

Necu,...eu........ •••• ....... •• 43 57 311.59 69 44 57.25 

Square Barn, centre .......... , 43 59 4'2 .17 tl9 37 46.84 

Cottage, wllile chimney......... 43 59 12.56 69 41 05.27 

WiBe ... et, brown spire.. • • • • • • •• 44 00 17. 7ll 69 39 41.42 

Yellow Home, chimn6Y. • • • • • • • 41 02 Oli. 8!l 69 39 33.95 : 

Dunham'• Hill.. • •• • • • • • • • • • • • • . 44 oo 46. 48 69 37 25.1~ 

Stone Pile. • • • • . • • • •• • • • • • • • • • • • 43 59 17. 73 69 37 43. 73 

Hagge11, (2). ••• ............. ••• 43 58 !.14.00 G9 36 04.77 

llreal<beart m11..... •.•.•... .... 43 57 34.89 69 38 13.98 

Mathew's Hill.................. 43 56 57.36 69 37 46.80 

Allen's FIBI!.................... 43 56 58.10 69 39 24.94 

One Story Hou•e, chimney in 43 58 ll8. 68 
eeut.re. 

69 36 01.51 

Paraon•o Hill........... ••••••. 43 56 11.73 69 40 20.37 

Greenleaf's Hill ••••••••••••••••• ; 43 55 24.38 69 41 02.72 

Red andWhileFiac,nearsclrool 43 54 25.02 69 42 01.01 
bonse. 

Lewis Hm ......... ••••••••• .... 43 54 111.69 611 38 ~.08 

DaVIB Sipat... •• • • • • • •• • • • • • • • 43 511 ~.41 69 42 42.39 

Tall Bemlook, WeRplW"l lalaod.. 43 53 26.61 69 -Ii 16.48 

BIBCll and lted Flee, llOllthwelll 
part of Westport Wand. 

Oampbell'8 Ledce······~······ 

McMaban'B Ialand •••••••••••••• 

'l'llirt1-.Acre hland ............ . 

ll1lr1bl a-, iloulbj>Olt •••••••• 

TOWD1e1t4 9at, red nq .•.•. •••• 

lleB<lr!ck'a Rnd-Hcbt•••••••••· 

69 42 44.28 

43 51 36.117 69 44 03.93 

43 50 35.70 69 4ll 16.44 

43 51112.ll 69 4Q ll6.67 

89 40 (JQ.llO 

43 50 411.46 69 39 46.511 

43 49 !IO. 4:1 69 41 03.59 

35 01 ll Southport Ledge ....... I 214 59 44 \ 4905.9 5:166.0 
33'J 50 37 Wlute Island •• ,. ...... i 152 52 31 

1 
80~9.2 8857 .O 

197 06 36 Bnrtoc.. • ............. I 17 08 31 i 
281l 23 30 Dami;cove ........... • 1 109 28 Ol \ 

294 fi/ 35 Edgecombe............ 115 00 41 ': 
358 07 45 I Banue .....•••••••••••. 

1 
178 07 55 

354 06 3S 
70 5216 \ Cushman.. • • • • • • • • • • • .. 25\l 49 25 

I 

12653.2 

9280.3 I 
fiall3.8 
!J728.3 I 

4717.0 
5Bl2.5 

13837.2 
10148.7 

7210.8 
10638.6 

5158.4 
6356.4 

320 34 41 
252 12 57 

I Edg•cnmbe •••••••• ··I 174 06 50 

1

. 

Bartoe ............. ····1 140 38 00 10066.9 11008.8 
Cushman ••. •••• •• •••. 

1
: ~ 00

14 
11 

:::·.: ~oo7n~·.: ll3'l 04. 58 
62 26 3'l 

Edgecombe ............. : v;.c, "" ~~ v ~ ;.:;..- .. 
Cushman .............. : 242 24 42 3976. 8 4348.9 

!l98 20 "3 Edgecombe .•.••••••••. i 118 24 27 
261 I~ ll Haggett, (1) .•••••••••• · l 81 18 30 

318 49 10 
18 18 17 

331 53 16 
10 17 12 

46 20 52 
322 IT 29 

73 11 48 
246 35 46 

355 28 04 
95 38 19 

l!il'"J 51 06 
212 45 :;!! 

259 22 22 
20{) 52 ~ 

264 35 48 
157 25 42 

357 30 39 
170 43 16 

357 35 24 
252 20 16 

17 30 58 
3t.! ll l~ 

Edgecombe • , ........... ! 
GusbIDB.h •••• , ••••••••• i 

I Edgecombe •••.•.•••••• \ 
Cushman ................ . 

Cushman ............... ! 
Haggett, (I) ..•••••••• • [ 

Cushman •••• , •••••••• ·\ 
Haggett, (1) ........... .. 

I' Edgecombe ............ I 
! Cu.shman •••••••••••••• 

1

1 

I Edgeeom 1>e •••••••••••. 
Haggett,{!) .••••....••. 1 

I Edgecombe •••••••••••• J 
Haggett, (l) .......... f 

Edgecombe •••••••••••• I 
Cushman •••••••••••.• [ 

Edgecombe ............ ! 
Haggett, (1) ••••••.•••• i 
Ba.rtoe ••••••••••. ••••• 1 
Edgecombe .......... .. 

~~.:·.~.~~~~~::::::::I 

138 51 46 
198 17 47 

151 55 47 
190 16 37 

ll26 18 4i 
142 18 15 

2:;;J 09 56 
66 ;J6 45 

175 28 09 
275 35 18 

102 52 41 
:l2 4i 19 

89 23 38 
20 53 29 

84 38 12 
337 2.'i 00 

111 ao 42 
350 43 04 

177 35 31 
72 23 19 

197 29 08 
162 ll 49 

13 24 08 Parker'• Island........ 193 22 59 
30S 48 32 Bartoe .•• -•••• , • • • • • • • • 12'> 49 48 

53 37 ll6 Flartoe....... •. •• • . . . • • 233 36 16 
162 12 25 Cushrnlln........ .. • • • . 342 11 o.5 

13 06 29 Parker'• Island.... .. .. 193 05 48 
239 40 211 Bartoe. • • • • • • • • .. .. .. .. 59 -42 H 

13 53 34 Parker'• Island ....... . 
270 40 35 Bartoe •• - ............ . 

17 27 '2 
223 48 39 

3521>9 13 
2:16 44 09 

fl62 2,; 28 
304 25 33 

165 11 50 
275 33 19 

177 38 011 
lll ll4 09 

173 39 48 
5162 10 Ill 

23 20 ('l 
90 31 ill 

Parker,• lsland ...... ·~. 
Bartoe .................. . 

Parker~s r.Jand ......... . 
Bartoe ................. . 

llfount Pil!l!&b ......... . 
Southport Ledge ..... .. 

Battoe ................. . 
Mount Pisp.h •••••••••• 

Rartoe ............... . 
Grillith'a Head ........ . 

l!artoe ................ . 
Mount Pisgah.... • • •• 

Seguin Liaht. ........ , • 
Parker's- fslluld ... , ... . 

193 52 36 
904202 

197 !!6 53 
43 50 25 

112 59 29 
56 46 ;;1 

82 29 13 
124 28 51 

6 12 01 
95 35 48 

357 38 02 
210 ~ 07 

353 3!J 31 
82 12 14 

203 17 51 
270 20 :fJ 

7Bll.4 
6461.2 

760-2. J 
lll94,9 

102611.0 
6376.5 

5539.6 
2424.6 

3755.l 
2006.2 

22iH.l 
5'l28.5 

313.~.2 
4749.7 

2492.4 
55W.6 I 

4658.6 
3489.7 

2:l60.5 
2364.ll 

5-072.7 
6164.5 

ll742.5 
378~.3 

8542.3 
7065.B 

8313.4 
33il4.5 

11229.9 
6973.l 

60.J7 .9 
~l.5 

4106.5 
2259.5 

2428.9 
6373.9 

3428.6 
5194.l 

ll725.6 
6W9.5 

51194.5 
:l8l6.2 

2581.4 
2586.l 

M47.3 
6741.3 

12S41.2 
4142.8 

9629.J 10530.1 
303~.o :1316.8 

2819.5 3083.3 
8455.5 924ti. 7 

5'764.1 6303.4 
39L9.6 -4286.4 

7856.0 
2805.4 

4216.7 
4947.9 

4212.8 
6223.2 

7330.8 
5401.9 

3885.81 
4835.B , 

5403.8 ! 
7772.l 

4907.6 
3955.7 

13951. 8 
3515.2 

85111.l 
3067.9 

4611.2 
5410.9 

4607 .o 
6805.5 

0016.7 
59117 .3 

4249.4 
5288.3 

5909.4 
8499.3 

5366.l! 
43-.15.tl 

15!157.3 
3!!44.1 

Miles. 
4.73 
4 . .50 

3.-05 
5.03 

7.!16 
5 77 

4.10 
6.04 

2.93 
3.61 

6.25 
3.96 

3.!15 
2.47 

4.85 
4.0l 

4.72 
Ul'.l 

6.38 
3.911 

3.44 
1.51 

2.33 
J.28 

1.38 
3.62 

).115 
2.95 

1.55 
3,42 

~.1!9 
2.17 

J.47 
1.47 

3.15 
3.83 

1.30 
2.35 

5.98 
1.t:l! 

1.75 
5.llS 

3.58 
2.43 

t.88 
1.74 

2.62 
3.07 

2.62 
3.87 

4.55 
3.36 

2.41 
3.00 

3.36 
4.83 

3.05 
11.46 

8.67 
2.ll! 
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UNITED STATES COAST SURVEY.-GEOGRAPHICAL POSITIONS. 

Section L-Vicinity ef Sheepscut River. Sketch No. 2. 

Name of station. Latitude. I Longitude. l._A_z_i_m_u_th_._, ___ T_o_•_Ui_t_i"_n_-___ I Daekazimuth.I Distance./ Distance. I Du1tance. 

1 

I I 0 
' 11 'I Metres. Yards. I 

Boothbay Centre, white spire ••. ! 

Boothbay Harbor, white spire .... I 
I 

Hodgden's House, cbtmney in 
eentre. 

Tall Pi~e, Edgecombe •••••••••. 

43 52 29.15 69 37 4~.90 

43 51 2a.2s 69 37 09.64 

43 51 53.91 69 37 nB.99 

43 57 35.93 69 37 00,20 

Hunllng uland, Cape Newagen.. 43 47 O-J.48 69 39 14. 37 

Lower Mark Island ............ . 

Burnt l•land Light ........ "'"" 

Squirrel Island ............ , ..... / 

Sprul'.!e Paine. . • .. . • . . . • • • • • .. . • • ! 

Red Chimney of Ho111e .••••••••• i 
I 

West Gable end of Barn ........ - I 

i 
HOIHE:On lliU,cbimney ..... , ••••! 

M-ethodistMeeting-hou~e,chim~ / 
ney. 

Linlcan's Neck, red flag •••.• , ··1 
Fi1hP.l'man's Jsl:md, chimney of 1· 

house. 

Oater Heron Island .... o d •••••• 

I 

43 47 34.14 I 69 40 12. U3 

I 
43 49 29.27 : ~9 118 05, 22 

43 48 20.05 69 37 27.12 

43 49 41i.66 i 69 36 5~.40 
I 

43 48 57 .03 i 69 35 M.66 

I 
43 49 12.731 69 35 35,51 

i 
43 49 2s.45 I 69 35 21.w 

I 
43 ~o 20.2s I 69 35 <r2.s9 

I 
43 so ss.4s I 69 34 38.74 

I 
43 48 41.66 i 69 :is 13.60 

I 
43 46 32 oo I 119 34 44.44 . I 

I 

118 37 :J4 I Rartoc •• ~ ........ , ..... I !198 35 51 375~.6 ~111.4 
335 llY I>;? Mou11t P1,gah........ •. 155 .2U 38 I 2789.5 30.50.5 

27 56 51 Southport Ledge....... !!07 55 37 I 5121.9 &WI.I I 
:3'20 37 10 Mount Pis:gab .......... i 140 :n !i3 654.4 i 7J5.6 J 

l:J4 29 07 Ranoe..... •• • • •• • •• • . 314 27 :l6 4123. l '. 4506 9 I 
3W 25 O'J Daruiscove., .......... , 170 26 13 12464. 3 1 13631:6 

I 

i: ~: :..~~~~tt>:::.:::: :::: lg n ~ ~:We:~ · ~ii~:: i 
43 00 10 Seguin Ligllt....... ... • 2'2~ 56 03 

::Jll 13 5'l Oaruiseove..... ...... •. . 131 15 4d 

34 57 48 
310 06 54 

308 03 41 
49 00 !iO 

346 3\! 35 
7<l 36 54) 

320 46 50 
59 48 27 

1112 50 5J 
89 51 09 

154 24 49 
BJ 43 53 

146 47 20 
78 28 49 

117 [,(l 24 
62 27 Ia 

!16 48 3:1 
57 35 >17 

202 21 35 
296 10 06 

214 47 26 
128 10 52 

St>guin Light ••••••••• ·) 
0-aruiacove ....... ••• •••. 

1 
White Island ..•• _. •••. / 
Southport !..edge ....... , 

Damiscove .......•••••. 
Grrffilt:t's Head •••••..•. 

White Island ••.•••.... 
Soutbport Ledge .••..•. 

Mount Pil!lgah .......... . 
Southport Ledge ..•••.. ! 

Mount Pisgah ••••.•••. • I 
Soutllp-ort Ledge ....••. 

P
. I 

Mount lsgall •.••..•.• ·I 
8outhpon Ledge ..•••. ·j 
M<>unt Pi•gab ... , ...... 11 
Boutbport Ledge ..... , •. 

I 
Mou.nt Pisir.ilt ......... / 
8ou.tbport Ledge .......... ( 

Mount Pii;gab ......... • 1 
W htte Isl1111d ......... ~ _ 

I
I White Island .......... . 

Som.Ii port Lediie ........ 1 

i ' 

214 54 22 
130 09 31 

128 06 27 
!229 uo 14 

166 33 17 
250 3J 07 

140 48 49 
239 47 iJ5 

342 50 15 
269 49 03 

834 J!3 57 
2fi3 41 34 

326 46 18 
258 26 20 

297 55 09 
242 24 31 

276 47 co 
~37 3'.I "8 

22 22 32 
116 J2 57 

:l-l 47 53 
308 07 57 

11691,4 12785.4 
5j)IJO, 4 5458. 3 

11627 .2 
61>30.3 

6B01.1 
1534, 7 

5851,4 
78:l2,7 

6106.1 
ll007 .8 

4l94,l 
40.53.5 

31106.!I 
4530,9 

3631.3! 
49<14.9; 

2741.7 ! 
f>909.4 ; 

2975.6 i 
~37.2 J 

4846.411 
617~.2 

mu1 

12715.l 
725<1. 7 

7437.5 
1678.3 

6:198.9 
8565.6 

6677 .41 
3354.s I 
4586.!i 
4-432.8 

4Jl7l. 7 
4954.9 

3971.1 
5363.<t 

2998.21 
6462.3 

3'1M.O I 
7477 .o J 

I 
5299.9 I 
675J.0 I 
1600.81 7853.6 

Mrle8. 
2.34 
1.73 

3.18 ' 
0.41 

2.56 
7.74 

0.99 
2.M 

7.26 
3.ll 

7.22 
4.12 

4.22 
ll.95 

3.63 
4.87 

:J.79 
1.llG 

!l.60 
2.5-2 

2.43 
2.81 

2.'.l6 
3.05 

1.70 
3.67 

1.1!5 
4.:JS 

3.01 
3.1'!4 

0.114 
4.46 

&ction II.- Viciniiy of New York. Sketch B, No. 'l'. 

I 

I 
' i 

Distance. ) Disla.nee. Name of station .. 

I 
Latitude. Longitude. Azimuth. To l!ltation- i Bae I< azimuth. I Distance. 

I 
I 

, ____ 
~---·-- ·-·--

Nea.~ Ea.st Ri•er. I I o r II I fl J ,, Metre•. Ya....U. Ml~•· 
St. Ann's Cbur~h ................. 40 41 59.06 73 59 05.23 i 32~ 18 00 Mount Pr-Oilpect •••••••. i 148 18 55 ::t746.l 4096.6 2.33 

I 28 37 <17 Brocrklyn Ptlgrim Cb'ch. 1 208 37 36 794 3 868.6 Q,49 

Naval IloEpital Turret,., •• •••••• i 40 41 5'1. 83 73 57 35,f9 I 2 39 23 Mount Prospect ........ , 182 39 19 2998.3 :mss 1.86 
I 95 13 32 St. Ann'a Gburch ••••,. 21s 12 aa 2115,3 2313.2 J.:IJ 

l'ie< 28. ••••• .................. i 40 42 !22.36 73 59 37. 12 345 25 41 Pilgrim Cllureh •••••• , , 165 25 51 146~.9 1599.8 0.91 
I 313 49 41 St Ann's Church ...... 133 [>{) 0:2 lU37 .6 1134.7 0.64 
I 

St. John'• Chmcb .............. j 40 43 13. 37 74 00 04,51 l'l 115 !lO Gover11or's Island, (!J),. 192 05 01 3213.1 ll;Sl3.7 ~.00 

! 
328 28 ll7 Mount Prospect ••••••• H8 3'I 01 6B7.I 71."-l8.5 3.&9 

City Mill• ............. ······•·1 40 42 07. 73 73 59 ll:Ul8 144 2!S 06 Pler28 ...... 3'24 27 57 554.8 606.7 0.34 
I 127 52 47 St. Paul'1 Chu;~h :: : : : · 3117 Id 13 lMI.3 1611$.ll 0.96 

Piera7 •••••••• , ................. \ 40 42 27.83 78 59 19.22 68 07 53 £ierll8 ................ 248 07 41 45"~.8 4Yli.2 0.!18 
339 41 ll6 St. Ann'• Oburcb ...... 159 ii 35 1146.0 1034.5 u.59 

! 
40 4il 27.98 l'ier 38 .••••• , ........... ······l 735917.66 49 12 56 Pie.r S!8 •••• , 249 l2 43 488.6 534.3 o.:io 

341 53 I~ l!t. Ann'• Cbu;..;i.·. :::::· 161 5lJ 26 1138.5 !fl!llJ.3 0 51! 
I 

40 4~ 28. 75 73 !i9 llUiO Pler40 .................. ••••••··~4 j 349 26 13 ~t. ~nn'111 Church~ ••••. 1611 26 18 931.11 10111.l IJ.5tl 
7 ~ 00 Pilgrim Chureb •••••••. 187 24 54 l6!ltl:!I 1778.4 l.01 

r-ier 41 ............. •••••••••••••• 40 42 !19.06 73 ff 10, 72 3.52 00 511 I St. Ann's Church ..... J7ll 04 00 934 3 10111.7 o.se 
71 liO 41 Pieri!! ................ l!il llll 24 653.2 714.3 0.41 

Pin5~ ••• .. , .................. 40 42 3'l.31l 73 58 311,13 S!l 09 58 Pier 45 ................ jj6ll 09 40 005.7 717.0 0.41 
38 84 59 Bt. Ann'* Qhanh •••••• ill! 34 :is lllSO.ll llllllf.S Cl.JV 
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UNITED STATES COAST SUUVEY.-GEOGRAPHICAL POSI'rIONS. 

Section II.-Vicinity of .New York. Skewh B, No. 7. 

Name of station. I Latitude. 

i---
Ferrall ••.•••••.•.•••• ··········1 
Roberts & W illlam• ............ 

1 

South Nintb Street Pier • • • • •••• 

East and Water Streeu:, post ...... 

1 
rier53 .......................... 

1 

Pier 55, Jackson street .••••••••• I 
l 

Pler50 ••••••••••••• ············I 
I 

F Street Pier •• •• .•••••••••• ••.·I 
I 

South Firet Street Pier, or Elys' 
Pier. 

South Founb. Street Pier ........ . 

South Eleventh Street Pier ••.•.. i 
Ann Street, Williams-burg ••••••• 

N&vy Yard Wall, nartbwest 
comer. 

Pier 59 .......................... . 

Pier61 ......................... . 

.Pier 56 ........................ . 

I 

I 

40 43 00.45 

40 42 49. 42 

40 42 :Ill. 76 

40 42 39.94 

40 42 31.9<1 

40 49 32.5S 

40 42 31 32 

40 43 57.3a 

40 4~ 55.03 

40 42 45.65 

40 42 26.13 

40 42 l~.58 

40 42 14.29 

40 42 50.37 

4(1 .j2 56 ,89 

40 42 45.48 

Pter57. ••••• ••••••••••••• •••. 40 42 46.65 

Camphene Work•, or South 4!l 42 41.9.5 
Sixth a:treei. 

Soutb Second Street Pier, •• , •• , • 40 42 52 .24 

K Street Pier ................ ,.. 40 43 46.0J 

Pier 71. , •••••••.•••••••• , • , • • • • 40 43 28 .:m 

Franklin .. • • • • • • • •• •• • • .. .. • .. • 40 43 32 .60 

PiU.ton Coal Company •• , • •• • • 40 43 21.67 

Elshteenth Street and AYenue B. 40 43 52.31! 

Thirty-eigbtb Street Pier ••• , • • • . 40 44 42.27 

North Tblneenth Street Pier,. • • 40 43 ll6. I 0 

Penny Bridp • • • • • • • • •• •• • • •• • 40 43 111.44 

Empire Worn Comer.......... 40 44 06.ll2 

Fifle<lnth Street and .6.nnue B •• 4!l 43 t.~.67 

BelleVQe BOllpital •••••• , •••••• , 40 44 18.20 

Longitude. 

,, 
73 57 44.24 

73 57 46.13 

73 57 53.08 

73 58 16.H 

73 58 40 12 

73 58 30.78 

T.l 58 46.27 

73 57 21i.67 

73 57 45.12 

73 57 46.93 

n: 57 s2.62 

73 57 31.09 

73 58 23.72 

73 58 09.73 

73 58 10.2" 

73 58 12.27 

73 .58 11.66 

T.l S7 48.44 

73 57 45.46 

73 57 26.0J 

73 58 m.92 

73 57 23.29 

73 57 26.86 

73 58 16.14 

73 57 55.10 

7lt 57 18.40 

73 57 12.26 

73 58 00.49 

73 58 21.13 

73 58 15.2-2 

73 58 16.0B 

Azimuth. 

114 34 38 
45 07 15 

125 35 30 
44 43 52 

60 00 51 
64 05 54 

297 21 16 
19 35 22 

30 J2 19 
~ 26 30 

84 43 49 
346 5~ 26 

24 05 59 
264 06 08 

186 09 42 
(;9 18 47 

ID 14 03 
120 II 4Y 

129 ()() 34 
27 MW 

127 33 40 
73 14 01 

144 51 10 
174 28 48 

194 02 03 
243 16 56 

273 05 44 
242 :J'2 06 

292 14 16 
259 47 52 

315 22 20 
~5U 36 

21 36 25 
261 5.'112 

50 53 14 
00 29 31 

185 18 21 
122 5~ 28 

7 08 33 
81 3-2 33 

293 36 29 
331 17 49 

26 22 Iii! 
109 40 44 

195 !~ ~J 
128 47 43 

307 37 06 
llti2 38 40 

2 47 48 
333 31 42 

61 56 52 
150 u 05 

96 20 02 
143 03 3!! 

357 ll 33 
21!8 aa :12 

209 3\i 19 
281 17 21 

310 59 03 
29t! 58 68 

2119 5(l 20 
18116810 

To station-
I i I ! 
1Back azimuth. Vi.stance.: Distanc-e. ! Distanee. 
! ' ! j 

--------- i Mel.r,., Ynrds. 

1
1~ 

Hulr RedPemerChurch.J 294 33 ~8 1583.0 1731.1 0.118 
St. Aun'o Church, .•.• I 225 00 22 268~.8 293.1.8 ! I .67 

Holy Redeemer Church.i 
Brooklyn GasOompauy.! 

I 
St. Ann's Church. .• , •.• ~, 
Drook.lyn Gas Com pally.: 

8<luth Ninth Street Pier.'. 
Brooklyn Gas Com pauy. 

~~~~:.~~ 8:S~~~·i~~~;.! 
Pif>r 53. __ •••.•• , •..•. 1 
Br<>Oklyn Gas Company.~ 

S.L. Ann's Church .••••• ; 
Pier54 .•••.••..•.. ···-! 
Rlackwell's IslAnrl, (2) .1 
Se\>·ent'nlh St. Bulkh'd, ! 
Peek Slip Ferry .. , •.••. i 
Holy Redeemer L'hurch.

1 
Holy RP.deP.mer Churcb..

1
; 

Peck. Slip Ferry ......... . 

E11.5t and Water Sts.,p0$t.'. 
Brooklyn Ga.s Company.: 

I 

Eitst n.nd WaterSt~.,pnst.) 
South Elevt:nth St. Pier .l 

Pier 55. Grnnd street •.. 1
1 South Eleventh St. Pier.j 

R11bl"rt~ &. VVi!liams •••• 
Ferrall •••••••••••••••. j 
Rolwrt! &. \\"iJliam:3 .. I 
}'errall •••• , •••.••••• ··I 

I 
South Ninth Street Pier.: 
ltol:lerts &.. Williams .••. ] 

Pier 56 •••........••••. i 
Roberts & Williams • .. I 
Brooklyn Gas Comp81ny. 
Pier as, Grand st re et .... j 

South First Street Pier . ! 
Holy Redeemer Church.

1

1 

North Eighth Street Pier 
Sevent'nth 8t. Bulkh'd.

1 
North Eichth Street Pier. 

1 

Ferrall ................ 1 

Ferrall ..•••.••••••••• " 
Sevent'ntll St. Hulk.h'd< 

Franklin .• , .• _ .•.•..•. 
Sevenl'nth St. Bolkh'd. 

Sevent'otb St. Btdkll'd. 
F Street Pier ••••.••• , 

Sevent'nth St. Blllkh'd.. 
F ~treet Pier .......... , 

Pittl:tnn Coal Company. 
FrankJin ............... . 

Pittst.on Coal Company. 
Franklin •••a•••••a•••• 

Sevent'nth St. Bolkb'd. 
F Street Pier. u.-. •••• 

Eight'nlh Sr.. & A venue D, 
Sevent'ntb St .. Bulkh'd. 

Se•ent'nth St. Blllkh'd. 
r Street Pier , ••••••••. 

Twenty-eighlh 8t. Pier , 
FSU...t!"ter .......... . 

305 ~4 51 
2114 -13 27 

240 00 04 
244 ()5 :3.:! 

t~ n ~i : 
2'0 12 f3 
H2 !26 :l9 

264 43 43 
Hi6 .59 29 

204 05 47 
84 06 Ii 

6 ('9 48 
23'J 18 25 

199 13 57 
300 ll 10 

308 59 56 
207 54 15 

307 :J3 25 
253 13 ~9 

3'.!4 50 53 
354 28 47 

14 02 09 
63 17 lti 

93 05 59 
62 ;J2 23 

1121432 
79 48 09 

13.5 !12 32 
78 50 5J 

201 36 2.'i 
81 55 29 

2.10 52 49 
270 29 l4 

5 18 21 
3112 51 49 

187 08 30 
illil 32 12 

113 36 49 
154 18 Ill 

206 2l 08 
2eY 40 21 

15 L'l 24 
3U8 47 2-2 

127 37 17 
82 39 13 

lei! 47 45 
153 32 01 

241 56 46 
330 14 w 
276 19 52 
.123 03 31 

177 11 34 
1083355 

29 32 21 
101 17 35 

!SU 59 H 
118 59 3U 

il9 50 26 
Ul2 Iii! 43 

1715.e 
1346.2 

1955 .4 
871.6 

616.6 
70:i.ll 

1171.7 
542.8 

2-20 .0 
447 .7 

lO!lO.l 
319.4 

2018.9 
007.9 

649.1 
1641. 7 

1771.3 
:l66.6 

698 8 
825.6 

1032.4 
419.8 

884.8 
812.1 

554.4 
674.0 

610.6 
619.5 

639.9 
s2;;.11 

1876.:J I; 

Hi2.2 

2138.4 i 
!152.21 

674 3 l 
111.0 I 

1281.31' 
593.6 

240.6 i 
41:9.6 i 

JHrl.l ! 
J.19.3 I 

W07.A i 
99-2.8 ! 
709.8: 

1795.3 I 
l9:l7 .o ! 
400.91 
764.21 
90-2.9 

1129.0 II 

459.1 

967.61 
888.l 

606.3: 
737.1 I 

i 

667. 7 i an.s, 
6119.8 
683.5 i 

38.6 ' 42.2 
605.ll 661.6 

1151 l 12.'iB. 8 
613.5 670.9 

86.2 94.3 
1679. 9 1837. l 

871.9 953.5 
781. 7 8.\4.8 

Slll.7 876.7 
9,;o 6 1046.1 

1106. 11 ll!iO.S 
888.8 1172.0 

317.4 347.l 
966.5 11156.9 

5118.9 1>56.5 
1193.8 1305,5 

LBS!. 7 5!025. 0 
l54tUI 1693. Ii 

!llM. 7 245. 7 
1131.0 252.6 

344.6 376.8 
430. 7 471.0 

738.:; 807.6 
861. 7 942.3 

237 7 259.9 
5:JJ.6 580.3 

1171.2 12!!0.8 
l~d.8 l~,J 

40!!.4 446.6 
l2l3. 7 l3i!7 .3 

l.07 
IJ.t;t 

1.21 
0.54 

0.38 
0.44 

0.73 
0.34 

0.14 
0.28 

0.68 
U.llO 

l.25 
0.56 

DAO 
l.ll'l 

l.10 
0,23 

0.43 
0.51 

0.64 
0 26 

0.55 
0.50 

0 34 
0.42 

O.JB 
0.3<3 

0.40 
0.39 

0.09 
0.38 

0.7l 
0.39 

0.05 
1.04 

0.54 
0.48 

0.50 
0.:>9 

0.69 
<l.55 

0.20 
0,60 

0.31 
0.74 

l.15 
0.96 

0.14 
0.14 

0.2[ 
0.27 

0.46 
0.:'>3 

0.15 
0.33 

0.73 
O.Sll 

O.!lli 
0.75 
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UNITED STATES COAST SURVEY.-GEOGRAPHICAL POSITIONS. 

Section IL- Vicinity ef New Yark. Sketch B, No. 7. 

Name of a.talion. I AZl·muth. i, I .I. Latitude~ Le>agitude. ! To station- Baek: az.imut.b. Distance. Distance.. Distanc.e. 

------------1----- _____ ,_____ I ·----

Hunter'• Point Siatloo •••••••••. 

1

1 4~ 4~ 48.:lt> n 56 52
1

'.mi 85 46 30 ! Dutch Ref, Ch., marble I 265 ~5 {~ 
8teeple. 

206 38 22 F Street Pier .......... 1 26 38 44 

Terrace, ll'ifty·liJ'Bt Street Comer.140 4S 10.51 7:J 57 31. 77 23 19 49 Eight'nlh St . .t Avenue Bl 203 19 19 
305 l~ ll Blaekwell'• hland, (2).1 125 12 21 

Tenaoe, Fifty.first Street Marl<.. 40 45 11.17 i3 57 31.57 307 l ! Oil Hunter'• Point Station. 127 JI !18 
J 35\l 31 07 F Stroet Pier ........ •• 1 176 31 11 

Hunter'• Point R. W ............ ) 40 44 42.40 73 57 13.49 21) 55 30 Sevent'nth St. Bulkll'd.1 209 55 00 
, II 37 41 F Street Pier • • • • • .... i 19l 37 33 

East and Water Streets Ooruer •. J 40 42 40.08 73 58 17.04 297 04 36 South Ninth Street Pier.I 117 04 52 i 18 20 43 Brooklyn Gas Company.. 198 20 37 

Montague ...................... : 40 41 42.03 73 5g 34.41 76 45 02 Governor'• reland, (\!) •• ! 255 44 24 
i 177 04 35 Pier 28 .............. " I 357 04 33 

Pier 1. ......................... 140 41 59.13 74 00 28.39 ~ ~ n ~:;;;:;, .. j;i;~d;(2)::1 ;~nn: 

PierS ............... 40 41 59.09 74 00 18.27 2~ 21 49 Governor's Island, '.2) .. 1 202 21 ;,9 ... • . .. . • I 297 37 J:J PilgriruCburch,Brooklynl 117 31 50 

PierG .......................... i 4041s9.68 1•001s.1a ~~~g ~~.~~;;;i;1;;~.i,'(:l)'..' :~~n! 

Pier9 ................. 1 40 42 03.04 74 00 09.04, 30 13 35 Gove.mor'•Mand, (2) •. 1 \Hi> 1319 
••• • • •• • ' ( 30ti 16 01 Pilgrim Church ........ ! 1211 16 32 

J>eeraw Streel ................ .1 40 41 10.00 74 00 04.05 134 03 13 Governor'• Island, (2) .. 1
1 

314 02 54 
1 202 27 17 Ford's Pier.... .. .. .. • • 22 27 28 

I 
Baltic Street Pier ............... 

1
· 40 41 20. l 9 73 5ll 58.03 112 55 17 Governor's Island, (2). • l 29-l 54 54 

149 19 01 Pier 1 ................. 

1

. 329 18 41 

Sedgwick Street Pier .•••••••••• i 40 41 13.S7 74 00 06.71 
I 

De ForreBt's Pier ................ j 40 42 06.16 73 59 29.02 

Bridge Street Fen-y Pier ......... 1 40 42 17.1!2 73 58 42.96 

Congress Street Pier •••••••••••• J 

I 
40 4l 22.96 1a sv 56.34 

Tbompso-n'~ Pier ............... 1 
! 

40 u 58.63 73 59 31.~ 

Baxter's f'ier. .................. j 41> 41 51.22 73 59 38.IC 

Prentice's Pier.••• ..... •••• •••• •) 40 41 43.SS 73 59 43.60 

I 

Pier 11. ........................ I 40 42 05.0l 74 00 05.87 

I 
Pier 12., ....................... !' 

Pier 16 ........................ . 

40 42 05.811 74 00 04.58 

40 42 09.93 73 59 :;6.00 

i 
Pierl'1 .................... ·····! 40 42 10.94 73 59 56.61 

Pier 18 ......................... \ 40 42 ll.99 73"" ~.28 

Pier 19 ..... • ••• • ••• •••• •••• •• •• 40 42 13.25 73 59 53.<19 

Jifelmitb's PIM • ••• •.. .. •• • • • • • • 40 4ll 15.10 73 59 10 ,3:) 

PierllO ........................ . 

Pler23 ......................... 1 

ButoB ........................ 11 

Pler49 ........................ . 

Pier« ............. •••••••••••• 

40 ~ 14.31 73 59 51.87 

40 4~ 17.92 "13 59 43.lll 

40 42 13.95 7J 59 18.23 

I 
40 42 211.42 ti T.l 59 ll7 .56 

40 ~ 30.08 73 59 82.78 • 

226 IR 49 Baltic Street Pier • • • • • . 4& 16 55 
131 12 00 G!>'l'ernor'• Ioland, (2).. 3U II 43 

28 53 !iO Ford'• Pier ........... • I 208 53 38 
114 .'l9 01 Trinity Church, N. Y... 294 ~ 25 

267 18 03 Brooklyn Gas Company. / 87 18 14 
212 I() 35 Piers:>, Jacks0t1 street-. 1

1 

32: lG 43 

100 56 34 G<>vernor's Island, (2)., !i96 W 1-0 
200 .5!1 .58 Ford's Pier............ 2L 00 04 

I 

60 04 00 Governor'• hland, [2) .. I 240 O:t 20 
123 54 34 Trinity Churclt, N. 'Y.. ! 303 53 .59 

134 30 27 Trinity Church, N. Y ... 1 314 29 57 
64 48 09 G<>vemor'• liland, (~) .. : 244 47 26 

IQ ll3 2f Trinitr Ohurcll, N. Y .• ·I 323 3st 54 
209 36 16 Baxter'• Pier • • • • . .. • .. 29 36 17 

31 4~ 3'l G1>vornor'• Island, r.il.. 21! .CS 14 
3!0 JO 2.l Pilgrim Church . . .. • • • • 1:.111 JI} .!ii 

32 2'J 33 G<>vernor's bland, (2).. 212 2.l 14 
316 tO JO Montague • • • • • • • .. .. .. 1:!6 00 30 

327 13 117 Montagne • . • • • • • • • • . .. 141 13 29 
34 .51 3'l Governor'• [slnnd, (2).. 214 51 09 

3!!il 40 51 Montagu<l • • • • .. • • • • • .. 14i1 41 05 
35 12 48 Governor'• Csland, (2).. ll!!l 12 114 

332 03 51 MnnlllfU". ••. •• ... ••• 152 04 Oll 
279 58 03 City Mills........ .. .. .. 99 ~ llt 

283 33 17 Olty Mill•·••........... 103 33 37 
:i:lS 02 47 Montague • •• • • . • • .. • .. 155 02 59 

109 :JS -40 Pier 28 •••••• ... • • • • • • . 289' 3.') 23 
201 4!1 13 Pier 4~ • • • • • • • • • .. .. .. 27 42 19 

ll8ll 5il 10 
:!II 17 411 

37 36 (J4 
34.5 [>IS 09 

221 Oil 31 
326 ~ 41 

!!611 15 37 
27 41 38 

1!88 14 fl< 
79 39 -09 

City Millo •••••••.•••••• 

I 
Governor'& Island, ~). 

I Gov"rnor's lsl~nd; (ill •• 
I Montape ........... .. 

/Pier 45 .............. .. 
j St. Ano'• Cburch •••••• 

t
' Piet 45 .............. .. 

Haxton ••••••••••• , ... ~ 
PilJ:r 4S .................. · 

, Pier 4.11 ••••• ., ........ . 

1116 ft !l8 
216 lT ~ 

1117 35 33 
165 l56 17 

41 OS 43 
1411 23 51 

s 1S4ll 
207 41 31 t 
108149 
11511 311 06 

Mct.-... 
2878,7 

1760.3 

2629.1 
440.2 

1164,6 
2281.5 

2138.5 
1419.ll 

631.6 
·701.l 

1417.S 
1245.4 

137~.6 
859.5 

920.2 
15'15.8 

296.5 
960.4 

l 1$.0 
1386.l 

951.2 
1035.9 

695.7 
1396.4 

!!82.0 
825.6 

B83.l 
14.29.4 

387.2 
536.9 

ll03.9 
599.2 

11177.3 
14118.4 

llH8.2 
1429.1 

1600,7 
!161.3 

lllt6.:1 
J:Jll!;,2 

1!153.5 
1019.8 

1023.3 
1444,6 

1032.8 
1488.8 

11145.7 
760,3 

7~.2 
1061.8 

e&?.f 
501.ll 

-.o 
1638.!I 

11!0'1.0 
1140 .9 

0!1.1 
li!>l.3 

167.ll 
$38,8 

56.I 
114.l 

Yat"da. 
3141!.l 

l9'JS. 0 

2875. l 
.CSJ.4 

1273.6 
2495.0 

!1338.9 
1552.0 

690.7 
770.0 

15611.l' 
1361.9 ' 

1501.0 
939.9 

1000.3 
1646.7 

32-1.2 
1050.3 

1231.4 
1515.7 

1040.2 
1132.8 

979.5 
1527.1 

308.4 
90>!.9 

965.7 
1563.l 

423.4 
567.1 

988.5 
655.3 

1834.2 
1638.6 

1000.3 
156~.8 

1755.9 
~.7 

133&.l 
1499.9 

1370.8 
1115.2 

1119.0 
1579.S 

11119.2 
1621!.l 

1143.5 
s:tl.4 

195.2 
1161.l 

'l'i19,8 
541!.l 

7114.4 
1791.5 

1976.1 
15147.6 -· 611S.9 

ll!lU 
589.fl 

..... 1 ~ 
l!M.8 

Hiles• 
1.79 

l.00 

1.63' 
0.!17 

0,72 
1.12 

1.33 
0.88 

0.39 
0.44 

0.88 
o.~7 

0,85 
0.53 

0.57 
9.93 

0.18 
0.6!1 

0.70 
0.86 

0.59 
9.64 

0.56 
0.87 

0.17 
0,51 

O.M 
0.69 

9.24 
0.33 

0,56 
0,37 

1 04 
0.93 

f),94 
0,89 

1.00 
0.16 

0.75 
0.85 

0.7ll 
0.6:1 

(),64 
O.llO 

0.64 
0.92 

0.65 
0.47 

0.45 
0.66 

9.4L 
0.31 

a.43 
J.02 

1.12 
0.71 

0.39 
0.34 

0 10 
0.33 

0.04 
0.07 
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UNITED STATES COAST S"GRYEY.-GEOGRAPHICAL POSITIONS. 

&ction II-Vieinuy qf New York. Sketeh B, No. 7. 

N au1e of statiou. Latitude. Longitude. Azimuth. To station-
I I l i' 
!Back azimuth.; 01stance. J Distance. D1stan<'e. 

~--~-------~:------i------1----~·~--------i ! / ____ / ___ _ 

1

1 

o I ; /1 I Metres. ! Yards. I MUe-t. 

2M 3o « I l'ier 5 ................ 1.. 74 :JB 46 I 58.2 63.6 o 04 
Pi<r4 .......................... 494158.59 740020.65 199307 Govemor'slsland,(2) •• '. l992L>9, €85.8 llfi8.7'l· 0.55 

Pier7 ......................... 

1 

4.0 42 00 94 74 00 12.71 :l02 57 27 l\lontague ............. : 12-2 57 52 / 1071.6 1171.9 0.67 
61 44 45 I Pier6 ....... .... .... 241 41 43 82.0 89.7 0,05 

305 4~ 33 Mon:ague ..•••.. ···~· l2:l 48 -57 1051. l 1149-.4 j 0.65 
Pier8 ............ ._ ................ 404'20l.W 74(J-Ol0.7l ~91717 Governnr'slsland,5!) .. ' S!ll9l7tfl 

1

1 Hl77."9 1178",4\ fl.67 

196 46 09 Pier 45.... ............ 16 46 13 521.0 570.2 0.32 
Cathrine Street Ferry ..... _ .... 40 42 13.31 73 59 06.81 ! 123 42 24 Ne,mitb's Pier......... 3·13 4~ 22 99.4 IOB.71 0.06 

I 
i 16:> 09 Ol Pier I................. 345 OS 49 163l.3 178~.9 1.01 

Atlantic Stores, northwest C"Orn~r, 40 41 -08.00 74 00 10.58 008 16 4l Ford ':l; Pier . • . • • . ... • • . . 28 16 !"16 I lJ ~9. 0 I %7 .41 O. 72 

Pier to, 1856 ...................... ! 40 4:l 04.15 74 00 07.48
1
1 30 55 03 llovernor's lsland,(2). 21!1 5·1 46 I 1173.9 1~83 71 0.7:1 
, 311 17 4.~ Moutag11e. ........ •••••. l:Jl 18 04 ltlaJ.6- ll3U.3 U.64 

PierJ4 ......................... 404207.76 740001.59 490901 

Clinton Hotel Flag ............ . 

Long Islnnd Uepot ............ . 

Coenti.P& and South, southwest 
corner. 

Old @.lip and 8ollth, southeast I 
corner. 

Se<>ond PrPsbyterian Cbureb, 
V\.7 jJJiarnt.burg. 

Nea,. Ncvrth Ri"V'f'F, 

Castle Point..... ... • • ........... . 

Cun.A.rd'« Pier ........ , •• ~ ....... . 

Pier52 ....................... .. 

New York and Erie Railroad 
Pier. 

fier21. ...................... .. 

Pier 20 ................ , , ......... . 

40 41 27.54 73 59 42.51 

40 41 !111.15 n 59 48.60 

40 42 04.BI 74 00 18.35 

40 42 09.69 74 00 09,37 

40 42 41.16 73 57 ~l.62 

40 44 37.25 74 Ol 05.33 

40 42 50.82 74 01 35.29 

40 43 57.68 74 00 26.19 

40 43 02.14 74 60 34.66 

40 42 46.19 74 00 40.68 

40 411 44.54 74 00 40.93 

ficr45 •••• ~ .................... 

1 

40 43 37.44 74 00 98.23 

l'ler !la ........................ . 

fier28 ....................... .. 

40 42 48.231 74 00 38.99 

40 42 55.05 74 00 36.90 

Pier33 ........................ . 40 43 04. 78 74 00 34,24 

Pier 8.... ........ .. .. .......... 40 4!1119.55 74 00 «.34 

Pier6 .... ·-·· -... ;... .... ...... 40 42 27.68 14 00 4(.93 

Pier4. ••• •••••••. .... •••• •••••• 40 6113.32 74 00 oi6.46 

Pier 13..... .... •• .. • .. ..... •••• 40 4!1 35.411 74 OU 41.llO 

Pier 35. •••• •••• ... • .... •• •• .. •• 411 43 IJll.95 74 00 33.09 

Pier39.... ........ .... .... .... 40 43 llll.fill 74 00 30.60 

Pier*··•••••••·-·............ 40 43 47.B:i 74 00 27.09 

l'ier4 ............... ····-·• ••• , 40 '3 40.49 14 1JO !!8.12 

29 

32l 05 0-2 

165 l.'i 42 
13~ 07 35 

18.5 07 16 
134 42 23 

53 20 20 
lt!; 42 2'2 

316 42 47 
273 l:J JO 

81 11 21 
70 rn !15 

20 09 2fi 
267 34 13 

192 (14 4l 
329 ll 49 

45 45 35 
123 40 28 

146 37 49 
B6 47 39 

40 02 26 
328 32 st 

3:25 r.6 01 
170 38 37 

47 35 12 
154 44 12 

93 28 26 
169 34 58 

84 34 17 
I&! 51 lhl 

165 39 05 
73 16 43 

172 52 25 
118 45 25 

121 08 13 
173 10 19 

126 ro 53 
173 52 55 

171 ~() 32 
11() 46 24 

69 02 II 
164 2~ 38 

160 58 4U 
58 48 40 

149 27 35 
42 If> Oii 

153 29 \14 
45 49 ll!I 

Pi~r Ji ................ . 
Montague .••.•••••.•. 

Forrl 's Pi1·r ........... . 
Pu~r l .. , .. , .......... . 

Ford 'I'> Pier ........... , 
PJ~r I •..•.••••••••••. 

Pier 1 ............... . 
Governor'8 Islaud, (2). 

Pier 12 ................. . 
Gi.ty Mills .. H... . ... . 

Pier 4.'l .•• 
C1tyl\-Jills .............. . 

I 

Je,..ey City !lpire ....... I 
Dutch Ref. Cb., marble 

1

. 
Stl-'f'(lle. 

Ca!--tLe Point ........... , 1 

Governor's Island, (2) .. i 
I 

J Pf$ey City Spire. . • . • . j 
Wesl Hohoken • • •• ... I 

West Hohoken .•••.•. 
Jersey Vity 8p1re . .a H. 
8f'dlOP'l"I hland Signal,. 
Trinity Chureh 1 N. Y ••. 

Trini1y Church, N. Y •.. 
Castle Point ..••..••. 

CunarlP8 Pifu·.... . •••. 
Ca1!1tl e Point • . • • • • • • •. 

f!umvd's Pier, •••••• , •. 
CB1'tle Point .•••••• ,,,. 

Cunard's Pier ........... • 1 
Pier 45 ................. . 

Casrle Pmnt ............ . 
Gunarrl'~ P.it'r .••••••.. 

C.a!"tle P~1int .......... . 
C:unard's Pi-er •••••••••. 

Cunard's Pier ...... , •••• 
Catotl e Point .......... , . 

Cunard 1s Piel' ............ . 
Ca~tle Point ............ . 

Cutlf! Point ........... . 
Cunard '15 Pi.er ............. , 

Cunard ':e P~fllt' ••••••••• • 1 
CMUe Point ........... . 

Caetle Point ............ . 
Cunard's Pier .......... . 

Castle Point ............... . 
Gunard 't ~~r ........... . 

CJl&tle Pt>l.nt , ..... , ... . 
Cunard'• Pier .......... . 

2-29 08 .58 
HI 05 20 

345 15 39 
312 07 05 

5 07 17 
314 4l 57 

23~ 20 I~ 
198 4·1 12 

1~6 42 50 
93 13 40 

26l JO 17 
25() 09 06 

200 08 .52 
87 3.5 38 

H 05 00 
149 12 29 

22.5 44 36 
303 39 22 

326 36 49 
266 47 01 

220 01 22 
HS 33 0-:! 

H5 5f1 12 
3.JO a8 21 

2-<I 34 21' 
S34 4~ 48 

273 2; 49 
349 34 4l 

264 3:1 39 
8 51 08 

31.5 88 45 
253 !6 -03 

:1.52 52 11 
298 44 52 

31!1 07 40 
353 09 59 

~3021 
353 52 43 

351 40 17 
2904:,49 

219 (H 30 
344 :as 17 

310 58 17 
>138 47 58 

329 27 10 
222 14 25 

333 29 00 
ti:) 48 38 

129. 7 
1019.6 

41-2.I 
145~.3 

:169.9 
1314.4 

~iii 

1004. 71 
164 0 

108l,5 

2316 2 
3038.9 

3.'W7. 7 
3073.9 

3.'l57. I 
i!848. I 

2970 0 
2'141.6 

3937. 7 
1381.9 

360~.:J 
7311.1! 

2131..' 
2V40. l 

13'i:J.6 
3419 2 

13~6 3 
1323.9 

llilH.11 
1495.8 

39~9.3 
1363,1 

131'0. 7 
41l!15.0 

142.~.6 
4154..5 

:1797.9 
1340.0 

1563.1 
28il6.8 

2.~00.3 
1771.3 

17ff'i. !} 
2300.:.! 

19!;6.5 
2196.0 

141 .8 
1115.U 

17Q 5 
1588.2 I 

404 5 J 
1437 .4 ! 

3'.ll.211 
1186.2 

179.31 
1182. 7 

2.\65 1 I 
33'13.2 

38:l.'i,9 
:.1361.5 

3671.2 
3.14.6 

3247 9 
3107 .5 

4:J06.1 
1511.2 

3939.4 
809.U 

7115.6 
3852 .8 

2:~'!0.9 
2231.U 

1417-4 
37;j!).I 

1505.l 
1417.0 

3219.5 
1635.8 

4340.7 
1491.3 

150l>. 9 
4401.6 

15',Y.O 
4543 2 

41~.3 
1465.4 

1709.4 
3091,:J 

27:M.3 
1940.:1 

1931.1 
2002.9 

2139.6 
IHO:t.7 

0.08 
ll,6:J 

o.~:1 
0.82 

0 18 
11.67 

0.10 
0,67 

1.46 
1.89 

2.lh 
1.91 

l!.011 
1.77 

J.B5 
I. 77 

2.45 
O.e6 

2.24 
ll.46 

0.4:1 
2.19 

1 3'2 
1.27 

0.82 
2.1!! 

0 85 
Q. 8'l 

1.e:I 
0 93 

2.47 
U.85 

0.86 
2.50 

0.88 
2.->8 

2.36 
o.sa 
0.97 
1.76 

1.55 
I.JU 

I.IO 
l.48 

1.21 
1.36 
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UNITED STATES COAST SURVEY.-GEOGRAPHICAL P-OSITIONS. 

Section JI-Vicinity ctf New York. Sketch B, No. 7. 

I 
1 i 

Nam< of statio:._ -- -L-at-it_u_d_•_· _l~-o-ngi_·_tu_d_•J 

Pier 47 ••• ., ••••••••••.••••••• 1 40 43 12,76 i 7°4 o:i 2~.851 
Pi.er 55 ••••...•• ·-·~···· ••.••.•. 

Pier 43 ........................ . 

Long Dock, Bobo ken ••••••• , ••. 

Pier 30 ........................ . 

Pier 50 ............... ., ....... f 

40 44 0:1.'20 ii 

40 4:J 3 .59, 
40 44 08.9-J ' 

I 
40 42 59.30 i 

I 
40 43 50.89 ~ 

I 

14 oo 24.44 I 
I 

74 00 28.54 

74 01 20.24 

74 00 a5.ti7 

74 00 26.65 

Pier37 ................ , ........ J 

I 
Pier 34 ......................... 1 

40 4:J l:J.56 I 74 oo 32.30 

40 43 06.28 i 74 00 33.11 

Pier 1, lamp ...................... ! 40 42 17.01 

Castle Garden ................. .' 40 42 09.32 

Pier 2 ......................... .' 40 42 19.59 

Pier 3 .......................... 
1 

40 42 21.4l 

Pier 14 ............. ••• ......... i 40 42 al,:J;; 

Fiftr-nintb Street Pier, or Ward's 
Pier. 

40 46 18.57 

Fifti~th Btreel •• , ••.••••••••.••. , 4C 45 58. 78 

! 

Forty-third Street Pier, ......... I 40 45 43.67 
I 

74 00 48.SO 

I 

74 00 43.591 
74 00 48,041 

74 00 47 141 
I 

74 00 41.321 
73 59 14 331 
73 59 31.731 

73 59 45.83 

Fortieth Street ....... ••••• ... 1 40 45 32.80 73 59 40.85 

Thirti•-ninth Street Pier •••••••. : 

Tw-entitth Street Pier ........... , J 

i 

4C 45 34.BQ i 

40 44 49.Bl I 
\ 

73 51153.55 

74 00 19.60 

Thirtieth Street Pier •••• , ••••••• : 40 45 13.92 ' 74 00 06.06 

! 
We!llt Ir. Spring, nnrtheaet corner , 

Paize's Hotel. j 

SerenlY· litst Street Blpral •••••. ! 

'40433100 

40 46 43.68 

Sta.tiou 5 ....................... ', 40 47 00.33 

Guttenberg ffijt ............... ·I 
Tillietudlum Pier, 1856 .......... I 
Fon Waahlncton Point, (2) ••••. \ 

Lydecker, (2,J 1856 ............. 1 
i 

Lydecker, (3,) lt!M ............. ! 

40 47 34 91 

40 49 44.10 

·~ 59.49 

4lLa,~•p4 

40 w~tl,4.:;s 

74 00 19.81 

73 S8 57.llO 

73 58 48.10 

73 59 35.93 

73 57 .57.!lS 

73 56 2!/ ,46 

73 56 :14.19 

73 56 32.17 

Blu:ff ............ , ... ••, .... .... 40 $l 14.38 73 56 34.W 

Barry'oSbamy ........ ,......... 40 51 41.59 73 55 i50,93 

l)aly •••••••••••••••••••••••••. 
1 

40 411 N.119 'i3680'1.I& 

Azimuth. To station- I Baek azimuth 

152 22 39 
44 39 O!I 

137 3.'\ 50 
177 24 08 

49 54 21 
156 16 03 

l!OI 48 12 
"85 16 17 

7Y 24 57 
167 01 31 

4! 00 23 
147 3:> 48 

64 37 29 
163 17 07 

71 54 :fl 
164 55 ~I 

174 52 3'l 
133 43 06 

126 26 52 
54 13 311 

130 59 05 
174 32 30 

174 11 07 
1':!8 46 13 

171 24 24 
llill 2ii 24 

155 05 37 
&I 43 10 

101 5.1 14 
172 08 12 

29 5S 50 
121 36 47 

178 26 58 
128 38 06 

133 37 55 
211 43 56 

167 56 10 
70 08 02 

15.1 56 20 
50 52 49 

152 07 01 
54 24 30 

174 13 lN 
205 29 16 

Castle Point ......... ··I 
Cunard'z::;: Pier .......... . 

Cmitle Point .•• - ••... _ 
Thirteenth Street Pier .. 

Cunard's Pier ••••• , ••• 
Castle Point •••••••••• 

Castle Poin1 •••• u •••• 

Pier .5'.J ••••••••••••••• 

Cunard '!!I Pier •••••••.. 
t.:aslJe Point .......... . 

\."unard'~ Pier ....... •• Ii· 
Castle Point ••••.•••••. 

Cunard 'J:J Pier ••••• , •••• 
Cat-Ue Point .......... ,. 

CunarfPs Pier ......... . 
Castle Point ......... , •. 

Ca~U;P Point •••• , ....... . 
Cunard's Pi.er..... • ••. 

Jerst>y City Spire ...... ,. 
Bedloe's bl;;;nd Signal.· 1 

CunarcP,. Pier •••.•••• ,. 
Castle Point ..... .,. ..... · 1 

Castle Point ........... . 
C11nard 's Pi~r .••.•••••• 

Castle Puint .......... . 
CUJiard'sP1er ·••u···· 
Guttenberg Pkr ••••• , .. 
Highwood, (2) ........ . 

Hilrhwood, (2). ...... .. 
Gutt~nberg l'i~r ........ . 

Jeree:v CitY Spire ••••••• 
Highwood, \2) ••••••••• 

GuttPnberg Pier ••••••.. 
Hi!!hwoud, (2) ....... .. 

lughwond, (!!) ....... .. 
Jeni;ey City Spire .••. , .. 

Highwood, (2) ........ . 
CasUe Point ........... . 

Hjghwood, (2) ....... .. 
Caatle Poutt ••••••.•••• 

C<>stle Point .•••••••••• 
Cunard's Pier ........ . 

RuP &. Reid's Pl.er .•• -~ 
Station 6 ............... . 

23 4B 43 !!ne11ty-f\r" St: !<ignal. 
166 2ll 21 Ru .. 1!t l!oid'• Pier. •••• 

12 ~7 41 GutteNbPr11 Pi.r. .••••. 
330 28 35 &ven<y-fir.t 81 Signal .. 

33? 11 04 Bwit~h No 3. • • , ..... 
!l07 03 45 Vreelaud, (ii) .••••••••• 

82 02 -4'4 Fort Lee-, Somh J1iier .. 
M. 43 58 Fort l ... ee, 1" ottb Pier .. . 

20 58 00 Fort Lee, North Pier .. . 
21 IHI 34 Tillietudl11m l'ier, 18:16. 

22 ll6 46, Fort Lee, 'Nor\h Pier ••• 
178 36 17 l't. \Vasbinctoo .Foint,(2) 

317 :15 23 
317 24 07 

229 5:l 38 
336 15 3d 

21 48 22 
105 16 52 

259 24 18 
347 01 12 

221U9 38 
327 35 2a 

244 36 48 
343 16 45 

251 !\3 56 
344 55 00 

354 52 21 
313 42 36 

:JOO 26 04 
2a4 12 37 

3!0 58 34 
354 32 19 

354 HIM 
308 45 42 

351 24 08 
289 24 49 

335 05 17 
262 42 13 

2BI 52 28 
352 08 04 

209 54 30 
:>Ill 36 JO 

358 26 56 
30tl 37 ll6 

313 37 23 
2094235 

347 M 55 
2:i0 07 32 

:tl3 55 56 
fl3fJ .72 IO 

a32 06 3t 
234 23 4l 

:.w 1325 
25 !19 .33 

203 48 37 
3lG 211 08 

192 57 36 
IW 211 00 

157 II !!!! 
fl7 ~4 00 

2t2 ll9 ~o 
11162 43 'll4 

200 57 :14 
201 O;'j <(0 

- !16 !i6 ~38 l5 

llo 411 !JS Fnrt Lee, South Pl<ir... !llO '41 +I 
114 li 24 Tillietudl11m Pier, ll!MI, !M4 ll 31 

JO.' 37 00 Pet!igr..,,.,........ . • • • •. ll83 36 lft'I 
113 ll4 14 Lydecker, (3,) 11!56 •• , a;-a 6a 47 

l't. w .. hlnglO<l l'i:imt,(2) 
Bhltr ................ . 

Di•tance.1 llistanee. ! Dietance. 

Metres. 
1~96.8 
2-Ml.8 

14422. 7 
89'2.5 

2047.7 
2145.l 

941.4 
1~15.0 

1423.3 
3J00.3 

24..74.9 
169:.. 7 

16:!6.0 
2695 3 

1534.9 
2900.U 

4343 1 
1aus.2 

2137.3 
~7"15!.2 

J.168.8 
4265.ll 

4211.4 
1418.9 

3771,6 
1313.0 

1664.3 
2075.7 

1687.J 
2140.3 

6162. 7 
1~50.l:! 

29-21!.4 
IBall.7 

1574.5 
5ij35.3 

2.>;31Ul 
1140,6 

19\!G. l 
1<92.4 

2~.7 
!1176.4 

2li'lll.4 
1447.0 

561.0 
2057.2 

1!66.6 
1815.3 

1~4 0 
1215.9 

179-1.3 
12'tll 9 

3073.9 
Sill2.fl 

3006.0 
!l!ll4.V 

155'7.il 
9143.3 

Ull3.!I 
lf1311.• 

llD57. 7 
SIMll.ll 

Y"" • i 
2074 3' 
2462,~ 

155.'i 8 
9<6.0 

2'239 3 
234l,8 

1029 5 
14;;8,0 

1556.5 
3390.4 

1!684.6 
1852.2 

17811.l 
2947 ,5 

1678.5 ! 
3177.9 

4719.S 
1650.4 

2337.3 
:l031.6 

161111.2 
4664.ll 

4005.5 
1584 5 

4124,5 
1468.7 

1820.0 
2269,9 

184.1.0 
2340.6 

6739.3 I 
169.'l.9 

3195.8 
21111.8 

I 721.8 
63>:!1.3 

2767 .0 
1247.3 

2106.3 
1960.l 

249t.I 
2JSU.0 

2762.8 
1582 .4 

613 . .5 
ll2'9.6 

917;9 
1985.2 

!81V 7 
l;fl!J. 7 

1960.0 
133:1. l 

3361.5 
5B08.4 

3i87.3 
ll8&9.5 

17111!.9 
11343.11 

1550.7 
1711!l.8 ..... 
M111.8 

.Milu. 
l,18 
1.40 

() 88 ' 
0.55 

1.27 
1.33 

0,58 
O,&.I 

0.88 
1.93 

1 :a 
1.05 

l.02 
1.67 

0.95 
1.!\l 

2.70 
0,94 

1.33 
l. 72 

0.91 
!Ul5 

2.n 
o.90 
2.34 
o.83 
1.03 
1.29 

1.0~ 
1.33 

3 83 
0.96 

I.Si! 
l.14 

0.98 
3 62 

J.57 
cu1 
l.!!0 
1.1\ 

1.4~ 
J.35 

J.57 
0.90 

C.35 
1.28 

Cl.54 
1.13 

J.03 
0,7~ 

1.11 
o.76 

1.91 
3.:16 

1.87 
1.63 

0.117 
1 :13 

0.88 
1.0-i 

l.'ll! 
IAI 
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UNITED STATES COAST SURVEY.-GEOGRAPHIC.AL POSITIONS. 

&ction II.- V'icinity ef ~}{ew York. Skdch B, 1'.o. 7. 

Nllme of otation, l _L_•_tt_·t_•_dc_,. 

Hudson River Railroad, (1) ...... 1 

Hudson River Railroad, 0}) •••• 

Hudson River Railroad, (d). , •• 

lludsun River Railroad, (4) ...... 

1 c . ... arngan ....................... . 

lligb Bridge Form .............. I 
I Thorp ......................... , 

WoJfpit, 1855 ................ .. 

0Jawson's Point .............. . 

Old F•rr y l'Oint, (2) .... •• ••••• ·I 
Rapalyee, (2) ................. , I 
JJerrian'lil Tstand •••••••••••••••. 

College Point, (2) ............. .. 

Sacred Heart Croes. • ......... . 

Hunt's Point .................. .. 

Randall's lsl.alld, 1855 ........... . 

Woolti-ey Hill............. • ..... , 

Wari•s Island, (1). •••••• ...... 

Sacred Hear: Signal ......... . 

Whitestone Point, (!!) .•••••• 

Wilkin'e Point •• , ••• , , ......... . 

l'ort Scbayler Flac-staff. , ••••••• 

Stony Point ...... , ............... . 

Lawreace P-oiot ............... .. 

Port Mom., chimney ........ .. 

Summerhouse ..... ·~·· ........... . 

Weat Cbe1ter Spire ............ . 

Ursuline Oonvent ............. . 

India 11.ubber J'aeiory, •••••••••• 

Archer ........................ . 

.Fort& .......................... . 

4-0 51 18.64 

10 5() 37.32 

4-0 49 :M.a2 

40 49 15.79 

40 48 33.0l 

40 50 26.91J 

40 50 ~2.91 

40 47 04.92 

40 48 16.63 

40 48 1;;,31 

40 46 12.13 

40 47 06.05 

40 47 35. 78 

40 46 as.oo 

40 (8 02.93 

40 47 34. 77 

40 46 57.16 

4(1 46 56.59 

40 49 08. 71 

40 47 59.94 

40 47 42.77 

40 48 15.93 

40 47 52.6J 

40 47 19.71 

'40 48 06.69 

40 46 36.40 

40 00 16.71) 

40 4B !16.67 

40 46 l)ll.93 

40 51 ll3.34 

0 51 !13.89 

Lo•::u:_ ~1mu~~1I . ~·o=- -1=~==~~,:~nce. ( Dist:n~•· l D~~tance .. 
i . 1----1----

73 
56 07 27 

i I 1 Metres. ! Yards. 1 .lUi/es. 

I ~~ O~ ~ f Petti~rn~~ ...... , ...... ! 3J~ ~~ ~~ 1~;j 1, I~~:~ j O.~ 
u 2 ) B'l:!rry 1

"' ...... anty ......... ! 
1 

i U. 

73 56 25.82 : 

73 56 51.91 

73 57 09 92 

73 57 42. 83 

73 55 13.Ci3 

73 55 38.96 

73 48 55.16 

73 50 34. 73 

73 411 :J7 .02 

73 52 01.80 

.73 53 37.39 

73 50 53.19 

73 l)6 45.37 

73 5'! 07 .56 

73 54 54.66 

73 M 25.51 

73 S.> J0.32 

73 56 48.(•6 

73 48 53.16 

73 47 37 .14 

73 47 08,98 

73 54 15.26 

73 54 17.85 

73 54 01.47 

73 55 01.29 

73 50 lll.67 

I 

' 

i 73 54 14.51 ' 

73 Sil 00.77 \ 

73 54 33.41 I 
73.55 12.04 

l~nii ~ I ~:::~1.~-.:;N~;riii'ri~;:: . ~:: 1~ f~ l~~:~ j l~~g I z:i~ 
149 1.5 53 Fort Ll;',e, ~uuth Pier.. 32.Y 15 2'.l 2(\70 5 !. 2·164.2 :

1 

1.29 
lW 57 25 T11Jietudlum Pier, l851L i 2l:lO 56 42 1559:7 / 17U5 6 0.97 

0042.;oo Blutr ................ i 2425'13 1984.1[ 216~.•! 1.23 
128 13 23 '1'111i"tudlum Pier, 1856.

1
1 aiJB 12 .52 1412 3 I 154l.5 I O.B8 . i 

141 12 30 VreeJaud, (2) ..••.. __ ) 321 12 05 14:?4. l : l..>57.:1 ~ 
17L 12 49 Tiltietudlum Pier, 1~56·!, a51 12 40 2218.7 l 2426.3 I 

I I 
26 01 38 Recf'lvini.r Reservuir .•.. 1

1
' 207 59 56 7i9.5 (I ! 8524 .4 l 

345 U4 24 Cypress l:lill. .... ..... 16.5 U6 25 169:l.5.7 \ 11<-00B.4 \ 

290 06 5.5 Clark.................. ~01~ 2
1.
7
5 3

06
0 l~,-10413.~ II 2~~~~·.811 I 23 28 ::J-2 Receiving Reirervoir... "' ~ ;,;, Cl"'t~ 

24 04 59 C\pre••Hill.......... 2
26

0
6
4 15128 ~3::11 11 21~:92 _ 85 ll;. 1

1
2
37

12
2

7
1 

~ \, 
~ lJ4 2l) Reet·1Vit1g RP!!>ervoir.... ......, • 

31~ 9:1 20 Woltpit, lf'.15. .•••. ... 1:;3 28 25 3215 9 i 3.\16 .8 ll 
63 50 H Lrnmg's Obsernt<Jry.. 243 44 57 12668. 9 i 131:!5Ul 

:i:J5 40 48 Wolf!'it, 1~55 ... ...... 15.5 41 1.5 2382,7 I 2605.6 
9l -43 44 t:Jaw~on'd Point, •••• 271 43 06 1353,3 j l479,9 ! 

249 34 3!I 
2IT7 511 00 

270 16 44 
3u6 34 VS 

Vl'olfpit 18.55 ........ .. 
Claw .. on':; Point .•••... 

\\Tolfpil, lta.55., •• 
RaJllllyee, (2) .... 

69 36 41 46'9 I I 5106 0 I 
27 59 57 43•8 9 I 475.') 8 I 

90 19 4• 6616 6 ! 72:l5 7 II 

12fi 3~ 10 ~790.8 i 3051.!I 

31 57 o:l Rapalyee, Pl......... 2ll 56 I B 3040. 2 • 3314. 7 
7G 37 09 Reniirn's I~land. •••••. 2.l6 35 ~ "3956.B 1 4~7 ,0 

1 

28" :J9 23 
3117 11 57 

357 44 JU 
50 12 35 

296 02 .51 
lla7 28 47 

62 ll 58 
149 31 40 

198 13 29 
27'2 24 JO 

288 n 59 
19 51 Jd 

75 10 19 
114 4ti 44 

106 33 00 
109 411 13 

89 42 08 
48 ;111 :JS 

a2s rn 49 
r.9 11 42 

293 56 23 
116 18 00 

3431213 
272 2tl .II) 

232 :is a1 
i15o2 49 06 

299 45 46 
9 Oil 07 

50 56 27 
282 58 53 

46 34 17 
192 09 60 

296 IO 32 
44 38 14 

34fi 34 39 
ll9il 03 00 

C~Jark •••••••••••••••• 
R .. palyee, (2)..... • ••• 

Rapalyee, (2) ......... · 1 
81:> rri<I n's Island ...... . 

Berrian,.s Island ...••... 
Hunt'~ Pomt. .•••.•••.. 

Latting's Ob!lervatory .. 
Ra.ndall 's 1~1ar1d, 185.5 •. 

Rr..ndaH 1s [E:Jand, 185.S •. 
WoolBey Hill •• o .... ... 

Wolf pit, (IBM). ....... . 
I .. R.tliug's Observatory .. 

College Point, (2) . , •. 
OM Ferry Poim, (2). , •. 

WhitPt'ltone Point, (2), • 
I >Id Ferry Point, (2) .••. 

Old Ferry Point, (2) ... . 
WoUpit, (lt'-55) ........ . 

Be rria.n 's Island ••••... 
ltanrlall "'l•land, (18"5). 

Ur.rrian'~ f~Jand •. 
Randall'• l•l•md, ( 18.55) 

Berrian 'e Island .•• , • , , • 
Hunt's Point, •••••••• , 

Wooliiey HHJ .•••. n·•·· 
Ward's lst&nd, (1) .... . 

Chrk ................ .. 
Cypress Hill ......... .. 

Rt>c-eiving R.eservo~r •••• 
Clark ............... .. 

Rapalyee, (2) ......... . 
Clawson's Point ..... . 

Clari< ................ .. 
Tb6rp .............. .. 

Cypreu Bill ......... .. 
Clari< ................. . 

100 48 41 20:J83 0 2'!-:l!IU. i4 : 
12i L5 0-J t!346. 7 9N7. 7 

171 44 14 
230 Ii 36 

116 03 41 
77 30 36 

242 09 12 
329 31 21 

18 I~ 39 
9-l 24 39 

109 03 oe 
J9J 2fi 25 

255 09 01 
294 46 15 

1!86 3-J 16 
259 38 as 
269 40 31 
221! 38 29 

148 17 14 
239 11 16 

113 56 49 
298 17 36 

163 l2 29 
H29M 

W38M 
342 4lf 00 

119 50 46 
lSS 58 56 

230 M 00 
103 06 3;1 

51'l6 l!:l 35 
12 10 04 

116 18 24 
- Z7 31 

166 36 39 
Jl5 II fiJ 

3\'ll) 2 
!2740 6 

20!6. 2 
4011.8 

673S.9 
1346.4 

1175.2 
1051.4 

11723.5 
7000.5 

2910.4. 
ll3J.2 

1859.0 
2118:l.9 

3469. 7 
3315.5 

11\88.5 
Hl75.3 

1037 .s 
979.8 

1953.5 
267i.3 

105.'>.0 
716.5 

1~7.4 
IW42.5 

11.";()2.5 
169~.5 

2100.I 
2451.7 

11'872.3 
2185.5 

1!!620. 9 
19695.5 

3740.2 
2997,0 

2\104.9 
43b7,2 

7366.2 
147~.4 

1285.2 
ll49.8 

12820.5 
llJ77.3 

31!'5!.7 
l2J8 •. 1 

20:J2.9 
1!263 l 

:i1w.a 
3625.1 

1846.5 
1175.9 

1134.9 
1071.5 

2136.3 
29.!2.3 

11$3.7 
7!13.5 

131!41.7 
l7l6J.3 

7119.9 
18510.3 

2296.6 
2ti8l.l 

-~2 2.000.0 

20363,2 
iUii38.4 

0 l'8 
1.38 

4.o4 
10.52 

12.S!'! 
4.19 

6.89 
7.80 

2.00 
7.87 

1.46 
0.84 

!1.90 
2.70 

4.11 
l. 73 

l.89 
2.46 

H.66 
5.19 

2.13 
I.70 

1.25 
2.49 

4.18 
0.84 

o. 73 
0,65 

7.28 
4.76 

1.BI 
0.70 

l.15 
l.85 

2.16 
2.05 

J.05 
0.67 

0.64 
0.61 

l.>ll 
1.66 

0.65 
0.44 

1.e1 
10,09 

4.04 
10.52 

1.30 
l.52 

11. 73 
1.S6 

11.57 
12.114 
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Section II- Vicinity ef New York. Sketch B, No. 7. 

Name o.f 111u.tton. 

Liddle ........................ . 

Quarry Signal ................. . 

liount Morris •••••.• , ......... ~ 

Lnnatieo Asylurn ...• , .••••••••• 

Tbrog's Neck, (1856) ........ . 

Fort Schuyler ~talJon .••••••••. 

Fort Schuyler, snntbWe:st corner 

Watt's Island ............. , ...... . 

Quarry Hill,(!) .............. . 

Qua.rr)' HiJI, {2) ................ . 

Pro.peel Hill ................. . 

Ward'• bland,(~) •••••.••••••.. 

I 
OllE> fl undred and Sixth Street I 

St.atton. 

Astoria, Ontcb Retortned church· 1 

Astoria, Episcopal ch arch . •••••• j 

Astoria, Presbyterian church .•. -I 

Horn's Hook ................... . 

Near Harlem Ritter, 

Latitude. 

0 ( fl 

40 52 45.38 

40 f.2 40 98 

40 48 12.t!.5 

40 40 0.'J.99 l 
40 48 30 92 I 

40 4814.g8 l 
4{) 48 14.E!l I 
40 49 11 ~8 i 

40 4~ ~s.21 I 
40 48 40.9~ 

404702.68 

40 47 16.16 

40 40 19.82 

40 46 19,()4 

40 46 25.20 

40 46 31.~9 

I 

Longitllde. I 
• I n 

73 5A 34.23 

TJ 54 411.60 

73 56 18.59 

73 J6 l~.3;; 

73 47 57 .63 

73 47 19.!!0 

73 47 11.51 

73 56 49.67 

73 55 30.80 i 

73 55 35.36 

73 55 33.54 

73 55 59.40 

73 65 30.38 

73 55 24.81 

73 55 39.59 

73 56 13.18 

Richard ........................ i 40 51 32. 09 73 55 43.31 

I 
Plat Rook ...................... ' 40 50 38. 75 J 73 57 49 711 

Blake ••••• ; .................. .. 40 5ll 10.01! 73 54 ll.31 

J. H. Dyek.nu1.n •• , ••• •••••• ..... 40 52 01.94 

Titfen ............................. , 40 5J 27.llll 73 54 lll.40 

V.mmann ..••••••••• , .••...••• ·] 40 51 48.77 73 54 21.87 

Brldll"········· ................ ! 73 54 17.50 

Boahy Poiot •••• , .............. I 40 51 43.13 

J. Dyckman ................... 1 40 52 28.0; 73 M 35.W 

Pioneer Point ................ .. 40 51 32.22 73 54 52.41 

ltaoll ........................ . 40 51 49.6!! 735455,H 

trortia'B .Pier ..... , .............. .. 40 51 11.1!11 73 li4 511.W 

Bame!•••••••••••• ........... . 

I I I I I 
Azimuth. I To :station. IBack azimuth r Di-::tanee. ' Distance, Distance. 

: I i _________ ,, ______ ---- :----·----
~ I fl I 1nnon,,,'24'' lf!!lr54""_9 1,· 29Ya\~4d_s~ I .Milil.•6-•5· 

19- 24 49 i Fort Gflorge. .... ••••• 11., .-.... ;.cu ~ 
359 33 46 Archer............... 1711 33 47 25:J0.6 I 2767.4 1.57 

~~ ~ ~ ~~~~~r·~~~~.::::::.:::: g~ ~ ~ ~~U 
1 

~~:~ L~ 
~~ (~ ~ Z1;;~e";; ii;ii". :·:: :::::· i~ 1~ !~ :~~:~I ~!:~:~ 1 ~:!~ 
JU ~3 39 Thorp....... . ....... 6 24 05 f'2M.5 ! 9fl59.7 5. 1.5 
118 31 l 3 Ree<ivlng Reservoir.... 2~8 30 13 2441.6 2ti7U. I l. 52 

29-2 04 45 Port Schuyler Flai-etalf. 
78 19 51 Old Ferry Point, (2) .. .. 

90 11 42 Old Forry Pol nt, (2) ... . 
ll~ 3B ~3 "J'hrog'• llieck, (1"511) ... 

lll9 iB 57 Thorr ............... .. 
89 46 O L l\ol-ount Morrie,........ • .. 

!Bo 42 3'.I Thorp ............. .. 
20 a1 01 Mouot Morris ........ . 

55 04 1.5 Monnt Morris .••• uu. 

351 ()6 46 1-lou>e of Refuge ••••••. 

~9 29 04 
17B 36 O.l 

1P6 45 4') 
243 47 02 

HB 1318 
74 5,) 20 

ll 36 ~4 
165 ;H 37 

201 27 36 
15 19 22 

1.s 58 :i:i 
102 39 57 

213 40 !l3 
56:,;; 06 

177 39 57 
13 17 32 

Mount )'I orris .......... . 
'J'borp ................ . 

·M ounr Morris •••••••••. 
Hou!>e of llefuge . ., ••••. 

Mount Morrh1, .... , , •••. 
Prospect Hi11 •••• •••• •.: 

L•rnnti<! Asyl.um •••••••. I 
Mount Horr.ti; .......... · j 

Wnrd's hland, (1) .•. ··I 
Mount Prospect •..•... 

Mmtut Pmspe<"t •••• ,. ••. 
Heetiving Reservoir ••• , 

Ward'• Mand, (I) ..... 
L11natic Asyiulll •••• , •. 

MolJntMorrif'l ..•••.•••. 
Hundred Bild SLtth St ... 

213 O!! ll!! Fort tndependenoe., ••. 
279 21 05 Ateher .............. . 

l71U44 D•lY·•••••••••••••••·•· 
293 II 16 lllutf ••• , ............. . 

44 57 19 
153 ~6 ~I 

171 44 04 
1133 38 33 

125 1)5 !.16 
2~.;:; 3Y 

Hlll M 19 
2IJo 36 ~ 

3'J4 47 30 
90 00 flO 

24P 30 51 
210 li6 !il9 

184 !15 !i!9 
21Y 16 13 

301 ;f7 51 
611 48 12 

!26 (J6 !12 
3117 ~ 37 

!139 31 39 
193 59 !17 

ll07 11 M 
214 411 115 

Fort George ••••••••••. 
Liddie ......... ,. •••••••. 

Liddle .............. .. 
Blake .................... . 

Liddle ............... .. 
Blake •.••••• •••• •••. 

J H Dyeltman .. ., ••••• 
Blue •••••••.• ; •••••. 

Ti«en ................ . 
Liddle ............... . 

Camma1111 ••••••••••••. 
J. H Dyckman ....... . 

.Liddle .............. .. 
Bridge ............... . 

Art!her ............... . 
l'<>rtGeorge ........... . 

ron George •.••.•..•.••. 
Arcl1~r ................ . 

Arehor ............... . 
PluMer Point ......... . 

Plonfft Point ......... , 
lltorris Pler .......... . 

112 05 17 
llii~ 18 48 

270 JO a 
21kl :.rl SB 

21'9 -4.'l 211 
2ti9 40 04 

5 42 39 
200 :J() 4~ 

21.~ 03 44 
171 06 54 

1!'29 28 36 
35~ :l6 Ul 

16 45 58 
63 415 00 

328 12 49 
254 54 32 

191 :l6 12 
345 ~4 24 

21 27 00 
195 17 !XI 

195 57 04 
282 38 22 

33 40 42 
231! 54 41 

3,';7 39 53 
1113 17 23 

33 03 13 
99 21 51 

197 10 32 
ll3 12 05 

2-14 56 29 
33.1 46 16 

351 43 50 
53 38 43 

305 05 05 
l!02 65 3J 

346 53 53 
!lO 36 35 

144 47 41 
270 49 411 

68 31 03 
30 M 39 

4 25 30 
39 16 il5 

J!!l 38 01 
!2411 47 511 

!illl6 116 11 
141 30 ll! 

59 lll M 
13 69 31 

~ 11 48 
34 {9 43 

1230.5 1315 6 
2378.6 2601.2 

3230.1 35:12.3 
1026.0 ll~.I 

]2.~"6.1 1375~.8 
12i74. B 13970.1 

25Ql.I 27.">7.0 
lll33.9 2114.8 

136~.0 1493 !l 
J 91~.:J lll31.6 

1302.5 
3455.l 

2260.I! 
2310.9 

2004.11 
1768. 7 

2209.3 
ll:!0.1-.0 

1284.9 
11613.1 

11611.S.0 
3485.7 

12.17.4 
1084,Y 

3116 ,5 
]4(13.8 

29\'!l!,2 
Jti59 .6 

1435.2 
111117.4 

001:1.1 
1213.8 

13~.4 
4~.3 

93!U! 
5116,U 

416.9 
7(1'2.7 

&a~ 
3111.6 

475.5 
676.6 

1136.D 
1184.1 

9!17 
5ll7 .o 
!!83.8' 
11111.U 

6111'.ll 
114'7.3 

1'133.4 
lll3.l 

1457.2 
3778.4 

2471. 7 
2527.1 

219-2.2 
1934.2 

2416 0 
1973.9 

1405. l 
1273'.l.5 

12745.6 
3811.9 

1353.2 
H86.4 

3408. l 
lf>3'>. l 

3196. l 
1814.9 

1569.5 
~l!jl\,9 

2'.llH.5 
1327.4 

1481.I 
464.0 

1007. l 
651.8 

455 9 
7tiB.4 

71!\J) 
4!8.2 

M0.0 
739.9 

587.l 
74@.l 

571 •• 
~76.ll 

IM!lUI 
lll50.9 

783.9 
?U7.9 

11!95.6 
1~17.>t 

0.711 
l.48 

2.01 
0.64 

7.~2 
7.94 

1.57 
l.~0 

o.~ 
1.2! 

0.83 
2.15 

1.40 
1.43 

UH 
I. lO 

I.31 
Ll~ 

O.l'O 
7.23 

7.~• 
2.17 

0.'77 
0.61 

1.94 
11.87 

l .112 
1.ro 

0.811 
1.18 

1.!!5 
0.75 

ll.R4 
O.ll6 

0.58 
0.31 

o.26 
0.44 

o.~1 
0.24 

O.llll 
0.411 

O.ll!! 
0.411 

0.3\! 
o.33 
o.56 
0.80 

0.43 
0.40 

1.118 
0.611 
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UNITED STATES COAST SURVEY.-GEOGRAPHICAL POSITIOXS. 

&ction II.-Vicinity ef New Yorlc. Slcetch B, No. I. 

Name or station. 

Fordham Dutch Ref<>rme-d Ch, •. 

Foundry Signal. ............ u •• 

ButJ.er's Pier • , ••••••••••.• ~ •••. 

Seaman'e Eignn.I •••••••••• , ••• , , 

J'inC'h .......... -~· ............. . 

Foundry Building ............. .. 

Seaman's House •.•••••••••• ,.,. 

Carmansville Spire ..•..•...••.. 

Smith ...................... .. 

FtoJ:ence .•••••••••••••••••••••. 

Campbell ...................... . 

Hydrograptlic Point. • • . • • . • • • •. 

Morris••••••••••••••••••• •••••• 

Randall's Island, 1856., ...... •••· 

Rhein .•.••.•••••.•••.•..••.•.. 

One hundred and fiity-l'iec...-und 
Stref!t Pier. 

Hotel, hydrographk flag, ••• , ••• 

New York and vldni!y. 

Latitude. 

' • I 11 I 
40 52 OJ.25

1 
40 52 24.40 I 
40 51 31.23 

40 52 14.31 I 
' 

40 52 43.63 i 
I 

40 52 27.521 

40 5~ Hl.581 
40 49 41'3.70 i 

: 

Long"itude. 

'3 53 42.50 

73 55 01.75 

73 54 40.~) 

'i:I 54 47.27 

73 5~ OJ.Ill! 

73 54 55.241 

73 M 41.09 

73 56 16.Q3 

40 49 52. i8 I 73 55 :l0.ll7 

l 

:: :: ::::I 
I 

40 49 16.~ I 
! 

404817.46 i 

40 47 47.BO i 

40 M :16.731 
40 49 53.20 I 

40 S2 25.21 , 

I 

73 55 52. 78 

73 55 39.90 

73 55 29.29 

w 55 18.20 

73 57 tlY.85 

n 56 42.64 

73 51 13.09 : 

Oryatal Palace.............. 40 45 11.03 73 58 42. 7.> 

Evergreen Cemetery............ 40 41 01.06 73 53 42.85 

l'aca and Sumpter A venue•. , , , • 40 40 49. 28 73 54 1111. 00 

Lawrence,(!).,................ 40 -45 14.03 73 46 59.42 

Baell.ha.no...................... 40 -44 DO.OJ 
1 

7:1 45 17.64 

ll'iushin1 Roman Catholic Ohureh 40 45 31 .50 73 49 15. 72 

ll'lu1hlng Col>Jregatlonal Ohureb. 40 45 40.25 73 49 11.81 

li'IWJbing:&pieoopal<JhurehBplre. 40 45 3!;.IH 73 49 32.45 

Barren l!land, (!l) •••• •••••••••• .4IJ 35 04.50 73 .1111 15.116 

BtoothoJI'..... .. ... • ..... • ...... 40 39 211.82 73 50 08. 78 

0anante, (l)u •• ••••• .... ,....... "40 :tT 44.95 73 &1.59.33 

Boetaway.B.;..,h, (ll). •••• .... • • 40 35 08.114 T.i 48 09.93 

Tb•moo'llc,.,.,t.. .•••••. •••••• 40 as 46.04 73 46 Oll.54 

i I I 
A.Kimutb. I I ' 

To station- Back azimuth I Distance. l Diliitance. Dist.,"\nce. 

! , I 
·-----1 --·--- 1----,----:----

i 11 i Mef"res. I Ya,.U. Miles. 
137 01 4~ 
12l 24 Oti 

J,iddle .•..•••.••••••• ) 317 01 08 1776.4 i 194~.6 i 1.10 
J. Dyekman ........... 1 3U l 2;J 31 1467. I ! 1604 .4 : O. 91 

259 27 44 
214 44 46 

J. Oyekm•n .....••.••. I 79 2~ OJ 613.2 I 670.6 i 0.38 
Q.uarr:i.-·S1gnal ••••••••• ; 3t4456 fi"2::J.ll 681.4' 0.39 

224 41 33 
ISO 15 14 

Camm•no ............. j 444145 6:J0.7j 689.7 0.39 
lltbhy Point ........... 

1 

0 15 14 274.3: aoo.o 0,17 

181 06 37 
13~ :iY :i6 

Qu•rry i'i~nal ......... • I ~6 37 81!2.8 8911.8 0.51 
t'oundry ~1gnal ..•.•••. , 31~ £Y ~7 460.0 5U3,0 ; 0.29 

3:l9 12 f,9 
359 37 24 

~f>aman'I'! ~i~nal. ....... 159 1::1 09 966.9 l057.4 1 0.60 
Fnundry Signal......... Ji9 37 24 5-9:-1.3 64B.B 0.37 

170 JO 00 
40 27 57 

171 37 ;i(l 
353 14 06 

0 45 37 
330 51 28 

19 54 14 
44 49 44 

13 49 28 
345 37 06 

12 l 1~ Il 
1eo 52 l'4 

7 27 i4 
73 19 4d 

162 44 12 
ea s1 04 

44 43 11 
118 3B l~ 

276 25 04 
;!;19 4Y 04 

154 29 24 
162 ai; 06 

Fj11c-b •••••••.•• •••••· 
Fuundry Signal •••••••. 

Quarry ~i.gnal •.••• , ••. 
Arch Pr .•••• , ••••••••• I 
Mmn;it Morris .•.••••.•. , 
WHU'~ hland ........ . 

I 
Mount Morris .......... i 
Sacred Hearl Cross •••. 

1

1 

Mount Morris ........ . 
Quarry Hill, \2) ........ . 

! Watt's f10lnnd ......... , 
'1'horp •••••••.••.•• ····i 
Qnurv Hill, (::2)... I 
Watt's Island ......... . 

Quarry Hill, (l) ........ 

1

1 
l\I ount M o-cris... .. ... , • , 

1 106th Street l?ltntio-n •••. I 
, M ou11t Morris • . ........ I 

Art'"her ... , H• ........ ! 
: Liddle ............. ••·· 1 

Fort l~ee, North Pier ... 
Fu rt Lee Pomt •••.•••• 

25.1 10 48 I Tltfen ................ . 
354 i>4 2ll lllake ......... , •••••• 

3;0 09 58 
220 27 55 

351 3; 26 
17:J 14 II 

180 45 3fi 
1.;u 51 46 

199 53 43 
224 41:! ii5 

193 49 11 
165 37 17 

192 O!l 05 
() 52 05 

187 27 IQ 
25:l 19 35 

342 44 06 
26J 50 27 

~4 4~ 44 
2!1ll 37 :J9 

96 26 4fi 
59 50 46 

3:W 28 59 
342 35 45 

73 10 56 
174 54 2a 

305 29 03 Cypre.,. Hill ........... I 12.~ 3.1 '.ll 
203 25 39 Hect:iving Reservoir.... 23 26 14 

76 <>O 21 Mount Pro~pP.ct........ 25.5 57 4.'5i 
134 07 27 llighwu<>d, (2)..... •••. 314 02 53 

127 15 16 Holy R~deemer Church. 307 13 24 
77 3~ 23 Mount Pr0t1p«:t ...... , il57 .3i 13 

311 02 31 nuryell.... ...... •••... 212 02 11 
2"8 ,')6 38 Vale1uine, (3} ......... "' 166 58 19" 

133 31 57 .. awrenc~, (2) ........ . 
110 2o 06 Dur}·ea ............. .. 

a13 30 50 
2911 24 40 

3~0 19 44 Smith................. 160 20 34 
29 09 53 Cypress Bill • .. • • • .. • • • 009 08 00 

349 08 12 Smitll. •• •• ..•. .• • . •. • . 162 C!I 00 
41 Si 29 Lutheran Cemetery . ~. 2'.ll 50 og. 

336 56 47 8mitil . . . • . •• • • . • • . .. • . 1.'itl 57 48 
256 111 LO Clark........ .. •• • • • . • . 76 !l3 36 

180 48 59 Cypret" Hill • • • • • • • • • • . 0 411 04 
2ti3 06 34 Po&vmon J.tockaway. • 83 IL llO 

:113 17 11 Pavilion Rockaway.... 131 20 35 
19 58 211 Harren island, t2)...... 199 :;7 07 

ll''i 04 21 StonthMf.. •• •• •• •• • .. . 51 06 I~ 
348 10 W Barren Island, (2)...... 168 10 51 

256 07 67 Pavilion Rockaway..... 76 10 03 
160 54 47 8tootht>tl" ••• , • • • • • .. .. . 3CU 53 30 

342 42 23 Pavilion Rockaway..... Ulll 43 1i 
2ll 51 07 Rockaway Beach, (2).. ~ 49 49 

504.3 
126.7 

88.5.8 
15!19.6 

I 

~i'i':~ I 
I 

~~~:~I 
2.'iJl.4 
1613.7 

ICIB8.tl 
1444.0 

1097.9 
4~8.5 

6W.2 
13-26. 5 

1372.7 
16111.4 

36"6.6 
4214.6 

2094.5 
2'i04.0 

286.0 
468.0 

5~1.5 
138 5 

968. 7 
167~.7 

3-233 2 
1433. 7 

351!4.6 
2705. 7 

2768.3 
1797.5 

1190.7 
1579. l 

1200.6 
M5.i 

732.9 
14;'N.6 

1501. I 
17&3.3 

4031 6 
4009 (I 

2290.5 
2738.3 

31\!.B 
511.8 

11382.4 12447.5 
3i18.3 I 341-0.o 

5773,51 6313. 7 
136116.9 I 14978 5 

:77'2 3 t!41J9,6 
4795.4 5\!H. I 

1333.4 14.'iS.2 
3812.3 4169.0 

3300.6 
330i.8 

3'i09 4 
3611.8 

5388.6 581l'J 8 
82114. 7 9070.8 

5614.5 6139 8 
75511.0 8256.5 

563t.C 6161.2 
HH70,0 11121.6 

12095 :; 13227 3 
10414.0 ll388.4 

10117 .9 11064.6 
8706.3 P520.9 

5149 5 5631.~ 
5055. 9 55'l9. 0 

4708.3 Sl48.9 
8S37.9 93Jli.8 

5655.1 6403.0 
72tl9.3 7971.4 

0.31 
0.08 

0 .• 15 
0.95 

1.84 
0.81 

2.04 
1.54 

1.57 
1.02 

0.68 
O.llO 

0.68 
0.31 

0.42 
0.8.i 

0.85 
1.00 

2.29 
2.62 

1.30 
J..'ia 

0 18 
0.211 

7.07 
1.114 

3.59 
8.51 

4.83 
2.VS 

0,1!3 
2.37 

2.05 
2.-05 

3.35 
5.15 

3.49 
4 ~9 

3.50 
6.32 

7.5\l 
6.47 

6.211 
5.41 

3.20 
3.14 

2.93 
5.30 

3.64· 
4 53 



 

230 REPORT OF THE Sl:PERl~TF;-SDENT OF 

UNITED STATES COAST SURVEY.-GEOGRi.PIIICAL POSITIONS. 

&clion II.- Vicinity ef JYe·u; .l'ork and New York Harbor. Sketch B, No. 7. 

' I 
N.tme 

0
._f_ot_a_•i_o'_'· ___ --L-a-ti_rn_d_•_· - __ L_'_"_'g-it_u_d_e. ___ A_•_im_u_t_b_. - ---T-o-•t_a_t_i"_"_-___ I Back az1ruuu1.I Drstance. i Distance 1.::· 

[ j I llfrfre. I y.,,d., I Mole~ 
Lotts ..................... ·•••· 1 40 41 40.16 73 51 45.96 318 :J7 24 I PaviliooRoekaway ... \ J:J8 41 51 14598.8 I 159<;4,8 9 7 

•e 04 l!i I qpreM mu ........... ,. 258 04 04 I .5W.8 ! 578.l I U.JJ 

8 034 2116 I Lotte................. 54 24 15 I[ 2m2 0 
1 

28.'IB.4 I Furman ....................... 1 40 40 &D. 4 73 SJ 16 '
43 ao• 4i lJti Pavilion ltockawt1y ..... i 128 46 :J3 10087:2 [ 16490.Q A:~. 

40 40 21.65 73 52 45.17 2119 51 17 Lnt~• ................ j 29 51 56 1
1 

2>91.8 [ :io;i.1.0 1 73 Hopkins .............. ••·· ••••. 

Bernsen, flag ............... . 40 35 02.52 

Va!lderveer ..................... . 40 41 5!.J)l 

Bronson .•.•••••....•. ··········: 40 4~ 30,;!'1 

i 

Jamaica, Presbyterian cltorch ..•. I 40 42 l:J.96 

I 
Jamaica Dutch Reformed C'hurch~: 

(deJJtroyetJ by ti1e.) f 

Jan1aica, Epi,,copal churcll ..•. ·· 1 

Flatland, Uutcb Reformed churcl1: 
i 

Ru ffleplot, tree ..••.•••••. • • ~ .• • . I 
Carllart's House, fi3{!·•ta1f .••.•. 1 

' I 
Near RockawRy ................ ~ 

G~ntl,eman's Hil:, 1S51; .......... , 

ll1ck s Neck, 1855 ............. . 

I 
Hiek'~ Beach, 18~ •.•.....••.. 

1 
! 

New York Hurbi>r. I 
Fort Tompkins .................. ! 

Bluff, (I) ................. ·••••· I 
Ccney Island, wrst, 1 B55 •.• , •• ·I 
Sandy Book Signal ............. j 

l'oi"t Comfort, (2) ......... ••••• .1 
I 

Jones ................ ···········1 
Norton, .••••••••. ·••••.•••• •••• 1 

Prince's Bay ............... ., . I 
I 

Wilson. •.•••••••••••••...... ···1 
Contukoadt: Point, (2) ......... • 1 

Seoly ......................... l 
Fa;y ........................... . 

Chapel Hill Light-hoatt Pole •• ·11 

. chapel Rlfl Back Licht ........ . 

40 42 Ou.14 

40 42 09.83 

40 3? 24.17 

40 35 43.47 

40 35 05.97 

40 31:1 00.61 

4() 34 53.31 

40 311 41.8:< 

40 35 1!4.57 

40 :Jll 13.26 

4() 94 00.91 

40 34 31. ll 

4() 2S 17.05 

40 27 19.M 

40 24 01.98 

40 33 38.40 

w 30 24.58 

40 00 lB.81 

40 27 30.60 

40 31 tl.4e 

40 2:1 ~1.6B 

73 49 09.18 

73 50 57. 05 

73 48 QI.17 

73 47 28.44 

73 47 47 .60 

7J 47 44.96 

73 55 51.73 

73 51 16.05 

73 48 35.27 

73 39 29.03 

73 39 0..1.41 

73 42 25.13 

73 4ll 32,08 

74 03 f}j.20 

n 59 54.0t 

74 00 05.06 

I 

I 

74 00 03. 21 j 

74 07 45. ll I 
7J 59 14 oo I 

74 05 29.75 

74 12 27.86 

74 05 08.9-2 

74 10 24. 74 

74 08 54.32 

74 10 34.79 

74 03 12.67 

74 03 12.76 

~:: ~~ ;~::::::~~~~~~~~--·::., 3~ :: : I ~::.:::I ~::~::I ::~: 
16a n 46 l.otto ................. 

1 
;i4a rn 04 , 1~.0.6 I 1400.1.s 1. 1111 

32~ ()') 2!I PavilionRocknway ..... 1 J4a 06 !l.5 14137.5 1 15460.:1 1 8.78 
348 37 21 I Reruoen, ft,g .•••..•• ! lti8 '8 a1 1~8.;?.4 •406G.6 I 7.99 

340 45 40 II PavilionRockawav ..... 
1 

J60 4' 41 13~46.5 14486.0. 8.23 
6 36 2l Remsen,ftag .•••• :..... lt.6 :.-s5 37 lJOOJ.5 15:YJ4.4 I 8.64 

i I 
79 40 45 

343 24 H 

SI 52 22 
341 01 00 

~O 5fl l!I 
341 21 rn 

281 10 58 
311) 13 :;a 

173 37 28 
2ti9 42 24 

100 42 M 
157 2'I 36 

61 23 53 

100 53 10 
174 03 08 

239 34 03 
31J5 11 37 

l!!l'J 40 17 
18<1 :JO 08 

286 42 f3 
2:<7 0-2 03 

196 li! 48 
loS 21 !8 

008 24 32 
126 57 59 

20.; 56 2.5 
179 40 01 

260 4[ 55 
2Y6 II 17 

2'l'.l ;.5 30 
166 30 49 

334 55 08 
'262 !!\ 04 

3'11 33 47 
lli6 2:1 211. 

294 19 51 
243 07 43 

004 21 211 
212 -42 25 

2'l8 03 41 
318 17 ll:I 

28~ 49 54 
30800~ 

908 3.> ~! 
148 53 115 

Lott" .................. ! 259 37 57 
I Pa.v1liem Rockaway..... 163 ~ 54 

I Lotts ............. , ... I 261 49 47 I Puviliou Rocka\va.y. .... . 161 (h! 00 

r.olt•........ .. .. . . . . . 260 41 44 
l'"avilion Rockaway ••••. 

1 

161 2Y (JO j 

rnvilion R()ek:aWAy .•••. 11 101 18 05 
darren lto1/aDd, (::.'!). ..... • 130 16 lJ i 

~ypre:f'::o Hill,... . .... . :t:'~3 :lti 54 
Pavilion Rockaway..... 89 "'6 3l 

'tn.unt Pr~peet •••••••• ! :ms 3-;; 59 
Cypre•s Hill ........... i 3~? ~7 18 

P:avmon Rockawfly ..••. f 2H 20 20 

Pavilion Rorkaway ..••. I ~M 49 21 
t\ear Rot'kaway ••.• no• 'I 3.54 02 51 

~~ar Rackaway.... . 59 3.5 58 
Gent!emanti; Hill, 185-5 •. 

1 

125 13 48 

~~~~!;~~c~:~b·::~:.1 4~: r~ 

I 
Coney hlantl, east, 1855.) 
Cypr~s:S Hill ......... H. j 

Coney leJand, east, 1855.i 
F.ori Tompkins .......... · i 

Con.-y h1land. eut, l-S55. ! 
Fon To111pkim1 ........ I 

Coney J..:.Jar:id,ea11.t, JBS.'1.1 
Coney hlana~ west,1855.! 

:"In.orly Hook Signal ••••• 
Bluff, (I) ••••••••••• , 

PavtHon Rockaway .... 
F«lrt Tompkins ..... . 

Bluff, (I) ........... . 
Coney lsland,east, 1855. 

Bluff, (1) ............. . 
Conej' lshlrtd, weft, 1855 

Blulf, (I) ............ . 
Sandy ff®ll Signal •.••. 

S~ndy H o0k Signal. • •. 
Port 'J'ompk-in11 •.•••••••• 

Fnrt Tompkins •••••• d. 

Btutr, (1) ............ .. 

f'Rndy !look Sl11nal .... . 
co ...... l<imck. .P<>mt, (2) •. 

&n~y Hook Slarnal ••••• 
Wilona ......... H .. .. 

< 'hopel Hill Ligllt·hOWlf\ 
P<>i... 

1('6 47 18 
57 09 37 

16 21 19 
348 19 15 

es 21 11 
~ 56 03 

25 59 0-2 
369 311 a9 

80 46 li5 
115 16 512 

43 04 47 
3'16 28 !IO 

154 58 ~ 
82 27 13 

121 41 56 
66 lll 31 

114 21 15 
63 Ii 01 

84 'l8 03 
~ 47 11 

48 07 !Ill 
138 Ila 14 

109 56 44 
178 00 ;is 

28 :17 .56 
l!3S 52 10 

614.5.1 
12588.2 

505~ 6 
1"437.6 

57:Jll. 7 
l'l!S,j.5.0 i 
l-'>726 2 I 
fil)67,l I 

l<l96ll 2 ' 
Hl47.0 1 

lli998.0 I 
13U4!';.4 '1 

I 
871~.6 I 

8429.6 
5f08.U 

4799. 2 
6~04.6 

62£!9.I 
W<ID.9 

10384.9 
18361. 9 

l94!lfl 7 
112100.a 

5759 1 
51141. 2 

1300':'.4 
11537. I 

ll<l24.4 
11Ui4.0 

29&3!1.4 
2~197.6 

Ul673.2 
13489.!! 

90s;s.2 
19038.4 

8148.0 
ao1~.a 

14710.0 
19166.1 

110$4,6 
111144,9 

15813,7 
&H6.ll 

93~'1.5 
li3Ull. 7 

l!0.7 

ll7W 1 
13766.l 

6181.5 
lllOOl.4 

6266.9 
l:J6117 .u 

17197. 7 
7'.l'.Jll.9 

ll~.71 
9,&1.~ j 

17494.9 
11~66.l 

!1560.7 

9-218.4 
5351.5 

5:i4B 3 
6347.7 

6Sll .9 : 
2iD5.6 I 

113.511.6 
2UO!l().0 

21310.1 
242>12.9 

6·9S.O 
f>7:;1l.6 

142'24.5 
126Ul.6 

12055.9 
134~.5 

324\~.7 
i!Oa(;7 .5 

00400'.4 
14751,4 

22!W)9,9 
il981Y.t! 

8910.4 
8821.6 

l&Olltl .4 
!»9511.5 

1!!099.9 
11111136 3 

ln!!3.4 
1454.0 

10195 9 
1>1111!.ll 

llll.6 

3.82 
7.t<:I 

3.51 
7. ;3 

3.56 
7.78 

9. 77 
4.H 

6.81 
5.5'1 

9 94 
8.11 

5.43 

5.24 
3.61 

2.911 
3 61 

3.67 
l.29 

6.45 
11.41 

12. 11 
13.76 

3.58 
3.116 

8.118 
7.17 

6.85 
7.63 

18.41 
14.41 

11.60 
8-36 

J2.!i6 
11.113 

5.06 
5.01 

9.14 
ll.Vl 

6.87 
11.811 

9.63 
•Ul3 

5.79 
3 !Ill 

0.-01 
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"LTXITED STATES COAST SDRVEY.-GEOGRAPHIUAL POSITIOXS. 

Section II.- Vicinity ef Neic York Harbvr, Stal en L<land, and Neic Jer8Py. Sketch B, Ko. 7. 

Name of station. Latitude. 

Carhart •.•• ••• .••••••.. , , •••••. 40 25 01.13 

Seward ....................... . 40 28 52.90 

Gage ........................... . 40 30 07.36 

Ward's Point •.••.•••.• , ....•... 40 ~9 45.2tS 

Olmstead ....................... . 40 21 36.94 

!Sandy He>ok Light-house •••••••. 40 27 3YA9 

J ... on:;:itude. 

' 
' rr I 

14 0-2 ll .66 I 
I 

74 16 l~.05 i 

! 
74 12 53.341 

74 14 45.97 I 

74 09 14.421 

73 59 48.56 

Hilton......................... 40 25 17.W 74 03 09.44 

Garriso11.,,.,. •••••••. ,, .••••••• 40 32 00.16 74 07 43.09 

Winslow .••••••••••.•.•..•••• 40 37 16.94 74 05 04.10 

WyC'"kotf's House.............. 40 34 33.98 -;3 5~ 03.61 

Oceanic House, flag.,.... . . • • • . 40 34 45.34 73 58 ll.94 

Spit, double Jlag.... ...... 40 33 37.IQ 73 53 i!4 17 

Inlet, tlaf!'.... •.•. .••. ...... 40 34 12.55 7a 51 3:1.25 

Dath House....................... 40 35 58_97 74 00 OU.34 

Penitentiary •••••.•••• , • • 40 39 57. 68 73 56 49,45 

Lirehfi..,Jd .................. . 40 :;g 58.58 : 73 58 07 .02 

! 
Red Hook, cbimnf:'y ....... . 40 40 43.65 74 oo 42.Ja 

l'Vyckolf, 1853 .. .. .. • • • • • .. ... . 40 34 33. 73 

Coney Island, easl, IP53.. ••••• 40 34 35.33 

Coney Island, wes;t, 1853 ••• • ••. 40 34 30.99 

Bomer Iron Beacon • • •• • .. • .. • • • . . 40 31 1.3. 30 

Romer Stone Beacon .••••.••••. 

c:::~ -~·~~-~~-~~~-~~:~· .. 1 

Squine's.Point, chimney ••• ~ ••. I 
I 

Conover'& Beacon, ••• •••• •••••• j 

WilRnn's Bea.con, back vf f'Oint lj 

Comfort. 

Li(ht-hou.., J'lag, nev Pt. Oomtl>n
1 
j 

Morpn, (9) .............. ; ••••. 1 

40 30 44.10 

40 34 43.811 

40 30 36.30 

40 25 14.21 

40 26 35.80 

40 26 50. 75 

40 !18 08.0S 

M"'llan, (3) •• ., •••••• , •• , • • • • •• 40 28 05. 18 

Clheataaquaek Point, {!l) •• • • • .. • 40 117 36 88 

73 58 02. 77 

73 56 01 56 

74 00 ()6,03 

73 59 35.86 

74 00 30.13 

74 04 12.Sl 

74 JI 26.49 

74 03 OL.39 

74 07 51.32 

74 06 ~.81 

74 15 36.15 

74 15 33.M 

74 14 til.36 

Azimuth. 1'o station- Back •zimuth ' !Ji,tance. i Distance. Ui•tance. 

H9 5'J 10 
2U6 35 4l 

287 09 36 
!!41 5-t 28 

3.J4 O:'l 11 
63 5!.i 28 

304 00 01 
51 40 40 

314 sa 01 
12 18 05 

20i! :J4 42 
163 49 (l3 

-------------

Wilsnn .................. , 
Sandy Hook Signal. •••. ' 

1 Ci~na!."k<mck Point, (~). 
: Pnnce't1 l:h1>·· .•.•••••. 

: Cona,..konc-k Poiut, (2). 
i Seward .•.•...•...... 

I Co11a10konck Poiut, (2). 
! ~t:wa,.d .•••. , ••.••••. 

[ Bluff, (I) ..•...•••.•.•. i Co11askonck Point, (2) .. 

I
I Cone,· I"hrnd, -ea-st, 1K5. 
1 

Fort Tompkllll"l .•.. , •••. 

299 50 15 
26 37 04 

107 13 22 
61 56 54 

144 116 47 
243 57 19 

124 112 50 
2Jl 45 44 

134 59 05 
1!12 17 19 

92 37 10 
343 46 56 

180 20 :J7 Fon Tompkins......... 0 21 00 
147 43 30 Seely ......•. , .•.••••• , 327 39 4; 

.Metres I Y11rd&. i~ 
4~,. ()I 5267. 7 , 2.!19 
6758. 3 7390. 7 4 20 

8588.2 9391.8 5.34 
6UO~ 9 6571. I 3, ;a 

5968.51 6.>27.0 3.71 
52..'l:i 4 5723. I 3".25 

7423.6 !I 8118 2 4 61 
2610.4 2854.7 1.62 

18647.31 20~92. I 11.59 
7775.61 b'.503.4 4.83 

139'!'.!.2 , 15il\!4.9 S.65 
165/ll.5' Hl!H5.5 10.25 

202:!5 4 2-2128. 8 
1519".U 166,iQ, I 

12.57 
9.44 

3-21 27 05 
71 34 20 

Bluff, (1) .............. . 
i Ohu~tca,1. ••••.•.•••••. 

141 :t2 09 ' 177<5.9 
2:>1 33 20 2265. 7 

19106.4 
2477. 7 

11.03 
l.4l 

242 Ol 38 
l>l!I 06 51 

113 27 21 
74 16 (.15 

lll 33 47 
7 13 3-2 

lfi3 f>O gs 
109 :19 41 

1:6 JO 03 
1()"2 57 09 

2 5n -:6 
95 4V .57 

ll4 a1 ~o 
205 ao 47 

' Mount Pro~pect ....... . 
He-rgeri D ut<'.h R~f. Ch .. 

Fort Tompl..ins ... __ ••• , 
8eely ................... . 

Fon Tompkins, •..• , • 
Blull", (I) .••••.••••••• , 

Mount Prosp•·ct •••••••. 
Fon Tompkms .••.•..•. 

Cvpre~i;i Hill ........... , i 
1'~ort Tompkins ..•••..•. ! 
Cont·y Isl.and, weEt, 1855 
Fort '1'01uplnnl!i, •••••• 

Mount Pro;;:pecl. •••.•• i 
&115 .................... ' 

62 06 !l6 
9 07 43 

293 24 •5 
:J54 G9 02 

291 :JO 37 
187 12 26 

:J:l~ 47 35 
2';9 2:J 24 

306 29 41t 
~8~ 49 :J9 

H!2 :;o 22 
275 47 ~8 

2'J8 40 33 ~ouut Pro~pPct....... 48 40 5() 
l::IO 0-1 -4:! Ht'tg!!ri 1 Du!ch Ref Cil'eh IJO 04 4:l 

281 96 37 Mount ProsJl-f'Ct. ..... ., 101 28 35 
181.J 01 29 H1gllwood, (2' .......... 1 O Ul 29 

ll3 l!6 18 
!I 03 21 

106 ~6 36 
88 24 ~4 

126 .58 41 
268 19 21 

151 11 35 
19.5 14 :J3 

184 37 5~ 
2'lt 23 49 

273 51 44 
2!0 20 09 

64 43 36 
345 H 48 

179 48 41 
1ll3 34 Qa 

000 45 13 
171 53 55 

197 '29 26 
74 45 :JI 

278 !I.'> 09 
2'16 27 w 
278 18 21 
200 U-l >Ill 

178 46 !Ill 
137 40 :n 

Fnrt Tomp-kfos , .••.•.. 
Sa.udy Jloo-k Li~ht •••. ·i 
F'ort Tompkins •••• ••• , 
Wyckoff, 183-3 .......... ; 

I F'n:rt TnmJ,kins .•••... 
W.)-ckotr, 18.5.3 •.••.••• i 

I 
~~~~~:7;,1~~~~ :::: ::: ·j 

i 
Coney I~lnnd, west, 18.i;Ji 
Con~y l"land., east, 18S3i 

I 
Coney J..:limrl, west, 185.'l! 
Fort Tumpkim ........... ! 
Seward ....•••••.. ···I' 
Comisk· •nck Poillt, (2)., 

1 
Fort Tompkins •..•... I 
Wil;oa ............... l 
Fort Tompkins ••••••. 
Seely ..•..•••••••••••.. 

Fort Tompkins •••• , ••. 
Sandy Hook S~nal.., .• 

Cunukom:k Point, (Z) .. 
l'd11ce's Bay ........... . 

~~~~~:°Pn;l!t~!~.t~ ~~~: ·I 
Ward'" Point ........ •• I 
S-eward ............... ., 

291 23 02 
Hll u2 l2 

286 42 01 
208 23 ().I 

306 56 45 
88 20 41 

33tl 08 Ml 
W5 14 33 

4 !l8 06 
41 26 44 

93 54 24 
30 i!O 5l 

244 (0 30 
165 45 28 

359 48 39 
303 33 00 

20 48 19 
351 53 14 

17 31 57 
254 41 02 

98 58 31 
46 29 3l 

98 21 45 
20 112 51 

358 46 ~o 
317 39 32 

11771.6 
1179J.l 

7~02.0 
15906.4 

7~7.3 
19133.1 

18701.4 
14164.5 

1:ri~~.1 

16690.5 

2713.() 
4~44.5 

1341.1 
8744.3 

12873 I 
l:.!8"6.6 

8122.7 
17394.g 

SOit',.5 
209~3.4 

14?83. 4 
151l17.9 

1'0"61 
lB-2>2.2 i 

99,>H.9 
4751.0 

l.ffi6.6 
9362.5 

801.1 8i6. l 
!0318.8 11317.1 

43.1S. I 47l0.7 
lOU66.3 11008 2 

7726.4 
l;,()lt\.5 

103;9 8 
28.'>:!.'2 

5~46 4 
2'W9. 7 

121~7. I 
8326.1 

7020.8 
107•0. 7 

5816.3 
31114. l 

N6J.O 
591.19.3 

'J03\!7. 7 
3607.l 

19049.3 
10524.!I 

18111-2.4 
10100.6 

7426. 5 
6114. 7 

73.>8.2 
;fJSO, ~ 

3961. l 
3171.8 

8149.4 
14236.6 

IIJ.;1.0 
3119.J 

5i37.3 
3171.tl 

13212.8 
9'.05.2 

7677.7 
11789,4 

6360.5 
34113.0 

8161.3 
6462.2 

2'J~~.7 
3944.6 

OOl\31. 7 
ll.'>09.7 

19894. 7 
11015. 7 

812\,4 

-.~ 
Bll46 7 
35~3.7 

4331. 7 
3468.6 

7.31 
7 33 

4 78 
9.><11 

4.59 
11.89 

e.st 
8.!J!I 

8.53 
IU.37 

1.68 
2.70 

0.83 
5.43 

0 50 
6.43 

2 69 
6.2.'i 

4,80 
8.09 

6.45 
1.77 

3.26 
1.80 

7.54 
5.17 

4.36 
6.70 

1.61 
1.116 

4.64 
3.67 

12.63 
2.24 

ll.t!4 
6.54 

ll.30 
6.28 

4.61 
3.80 

4.57 
2.04 

!1.46 
1.117 



 

232 REPORT OF THE srPERINTENDENT OF 

UNITED STATES COAST SURVEY.-GEOGRAPHICAL POSITIONS. 

Section I1.- Vicinity ef Staten Isfand and Neu· Jer:;ey. Slcetch B, Zfo. 7. 

Latilude. Lnn~ituJe, Azimuth. I To station-
I i I I 

Nnme of station. ---------------------------1----
1 

Bewant. •.•••••• ••••. _ 
1 

!Back azimuth.I Di<1ance. I Distance.

1 

Di•tance. 

--- -.--,-,,-Ii----;:: 1--;:-:- Milrr. 

30947~6 5101.51 557~.8 3.17 Drown ....................... . 

)lataynn ...................... . 

New Ourp lleacoo, or Elm Trt!e i 
&ck Ligl1t. \ 

Elm T1ee Light-house .••.•..••. ) 
i 
I 

Elm Tree Light-ho-use, range .•.. i 

' Bayside Beacon ••••••..• , ...... [ 

', 
EJHs I~Jaud 1 tlag-st.11f ............ 1 

seaman's Retreat ..••••• .,.•-··· j 
I 

Elizabeth Port, Pre.sbyterian 
1
: 

Church, white @pire. . 

Bergen Point Church .......... ( 
I 

40 26 48.87 14 12 IB.90 

40 3l 48.08 74 06 53,84 

40 33 45.35; 74 05 26.17 

40 ~3 44.54 74 05 25.04 

40 26 50.;8 74 05 57.46 

40 41 53. 79 74 02 04.~9 

40 37 20.99 74 04 11.49 

40 38 49. 7~ 74 11 08.24 

~o 38 49.58 74 01 19.24 i 

J';etvark,Pre.sPyteri:m Chureh ... J 40 44- 01.18 
I 

74 JO 00 26 

Newark, Methadi.!t Church .•••. i 40 44 03.58 

l 
Centreville Cbureh •• , • , •.••••• , ~ 

- s . I Brighton pue ................. j 

Newark Bay Light, or P,u!lsaic j 
Light. I 

Newark Bay Ben.con.••••••-. •. t 

- I 
.Robin's Reef Light .............. j 

Kilt's Light, Bergen Point •••••• 

Long Neck .......... ••••••••• 

11.enedi<:t .................... ,. 

llossvil !e SignaJ. ...••••• H •••• 

f)ecger ....... , .................. , 

WyckofPs Landing, pier •••.••. ·.! 
Wycko:ff's Landing, il:i..g .•••••... I 
Turner ........................ . 

Dissosway . ................... . 

Manb ....................... . 

W<mdbridge [,u111iug ........... . 

Smoking Point ................... , 

Signal on lhe Marsh ........... . 

Tuf't•o Point .••••••••••••••••••. 

40 :J!l 47.28 

40 41 43.6~ 

4ll 41 05.60 

40 30 113, B5 

40 38 32.23 

40 35 07 .84 

40 33 4:;,63 

40 33 23.78 

40 3S 06.2.5 

40 34 23.34 

40 34 34.73 

40 33 !;8.08 

40 33 15.61 

40 33 :Ii .f2 

40 33 16.51 

40 :rJ 38.1:!3 

74 09 52.60 

74 06 33.26 

74 04 46.>9 

74 07 19.23 

74 07 07.97 

74 03 36 78 

74 OS 3o.84 

74 11 43.74 

74 11 52.:le 

74 12 19 54 

74 08 23.12 

74 12 25.62 

74 12 27.51 

74 13 35. 78 

74 13 25.00 

7( 14 50.24 

74 14 59.71 

74 13 14.06 

74 13 37.36 

74 12 54.54 

129 49 24 
l5U 04 17 

244 25 15 
147 at 21! 

:Jal 2~ 40 
Qi3 04 46 

259 20 40 
133 11 H 

323 Ofi 05 
;;a.; 28 17 

lfi4 :J4 21 
197 JI 59 

2D6 01 51 
217 41 41 

2:l9 30 17 
157 05 09 

284 5tl 05 
28 :JU 24 

2."3 52 16 
305 44 49 

275 JS 4:l 
3-29 2'.I 42 

2i~ 54 09 
261 .18 15 

26B 10 59 
335 18 19 

254 41 •6 
IU 18 53 

2~5 50 48 
153 43 41 

240 117 4~ 
13; 51 04 

259 06 54 
JBS OS b5 

289 2'.I 5!l 
ltl!i 08 16 

191 °' 12 
147 39 52 

150 2Q 28 
160 4$ to 

1~7 49 18 
177 .00 -06 

51 3~ 00 
21 w 45 

215 40 TO 
)SIJ 25 07 

196 45 4a 
I&! Iii iJ2 

300 3:122 
!IHI i111 36 

26fJ 45 ~lf 
169 Ol M 

250 11 06 
288 41 i/9 

187 33 ~o 
245 <il 37 

1.57 16 10 
7u ;u 21 

31M 4!! 46 
337 {>3 ll 

28Q 3a 07 
66 31' 117 

"'ard's Point .•.••••• , 1 

f"onaJO.konek Point, (2) •. 
1 

\.Vani'i:;. Point .••. _... :, 

I : 

I 
~7,~1~~· i~i~r;d, ;;~~t: · i 855-! 
Coney I•land. west, IM5

1

1 
N~w Uurp Hc'lcon ..... 

I 8anfly Hon'k Signal .. ,. 
, Bluff,(I) ............. I 

I Se-ely ••••••••••••••••• ·1 
1 Fort ·ro:mpkins .•••• , .•. 

I 
Mount Pro- pect .... , •. 
La11i11g 1s Ob:-t:rvatory •. j 
Mount Prospect •.•.•• ·I 

, Fit~Cler .......... , ..... , 

~l90326 ' .7~:!6.6 511-56 3.2S 

64 26 29 2981.9 3~6-0,9 l.t'S-, 
327 ~9 57 5450.U I 70'>3.:. 4.01 

l5J 3J ~9 2~78.9 24ROU.9 H.09 
93t9ll %Oa.5 lU.>02.I 5.97 

1~ \Ho~ 766<>. 1 I 8376.B 4.76 
::ua rn 17 28:!7 .3 I a09L8 J.76 

lt3 09 34 li!62.).2 I' 13806.5 7 .84 
15:> <11 52 1.879".9 ~"5.'>7.P 11.68 

SH 33 05 !O:l37_3 J 1:104.il 6.42 
17 34 ;JO 18:l0il.4 19905.6 11.31 

116 07 45 6873. 71 7516.9 4.27 
::n 43 54 7854.4 85~~.3 4 .!"8 

~~ ;:! !: 1~~~J:: I l:~~:~ ~:~ 
i C1tzet •••••• •H•.. •••. 105 02 03 8~5~. 7 0087 .6 

5004.2 5472.4 
5.50 
3.11 Miller..... . . . . .. • . . • . . 208 29 18 

Mount Prn~pect.. •. • •• 78 58 33 
Cazet. ••.••. ,. . . ...... 125 46 17 

~.;:~~~~~g~·~~~~;~t~~' •~I 
D.Prgen,DHtC'h Rf'f Ctl'cb 
Laui11g'l!< Ouservatory • 

Mnuut Pro!!pect. •..•••. 
t.:.azet •• ,., ............ . 

Mo1mt Prospect ........ , 
C:az{!t ••••••• , ......... . 

Bergrn,Dutch Ref. Ch,chi 
L~llU'- ••••••••••••.•••• 1 

Benr~n, Dutch Ref. Ch1-ct1j 
Ler1CZ ................ . 

Mount Pro!!ipect. •••••. 
Highwood, (2) •••• , •.• 

Caz:Pt •••••••• ,, , •••• 
Le11tz ••••••••••.•••••. 

Elizabeth Port Hotel. , . 
Milter ................ . 

RranitP-d ••••••.•••.•.•. 
Btazi111 Star , . . . . • • ... 

Brai~ted •••• , .•••••••. 
Blazillg Star ......... . 

Fr:Oet .••••••••••••••••. 
Cortelyou •.•.•••••••••. 

I.ong Neck .......... . 
Bluzing Stai .......... . 

Elizabethport Hotel. ... 
Bht:tiug :Har .......... . 

Ro~sville Signal ...... .. 
Hrakted •.•.•••••• ,. •••• 

Ro-11sviUe S«nal ........ , 
Tu:rner ................. . 

TurnP.r ................ . 
Djssoeway~···· ......... . 

Marsh ............... .. 
Di8•osway ................. . 

Torner •••••••••••.••.. 
Uieso:11-way •••••••••••• 

Smol!lng Pmnt •••••.••. 
Diaosway ••••••••••••. 

a-..m .. Sipal •••..••. 
t: mo.ki.111 P"oiut ........ . 

9.'> 20 50 
119 32 57 

~5 58 ll9 
82 (Uj 35 

~.!I 16 41 
];;:i 19 17 

74 46 23 
100 18 -12 

55 53 08 
333 43 21 

60 09 55 
315 53 30 

79 lO '16 
18 07 49 

109 25 JO 
6 08'39 

II 05 49 
327 ;i\I 09 

:!30 21 ~3 
340 47 49 

347 49 ()) 
357 20 Oil 

231 :JO !l6 
21ll !Ill 07 

35 40 37 
0 2.~ 07 

16 46 49 
4 12 IJ3 

ll!O 34 12 
:t.! 27 08 

80 ,. 41 
349 Ul 49 

70 ll M 
108 4l 04 

7 33 4fi 
245 5t 37 

33115 ~ 
2.'>0 llO 14 

l<J!t 411 Ol 
157 f>3 IV 

l00333!1 
235 311 54 

13830.2 15124.3 
a~u.2 42cl0.4 

8901.9 
l:l806.0 

c683.s 
l.W45.! 

124911.4 
5017.6 

JO;J.?9. 2 
2"l~.o 

6088. 9 
2156.6 

5.506.1 
17:il. 7 

8498. 7 
131dl.2 

5276.n 
78"4.3 

69f2.2 
28~5.Y 

2558.8 
2354 .5 

2964.8 
llllOO .3 

4343.5 
37!ltl.I 

1689.6 
1002.1 

1!222. 8 
712.9 

2084.(1 
2178.<> 

1560.11 
1334.4 

ll!&l.5 
2118.1 

11192.2 
244~.8 

1323.4 
!ll2. 5 

832, 8 
713.1 

838.0 
066.7 

9734.8 
15097.8 

9496.0 1 
17437.1 I 

I 
13fin5 7 

5487 _l 

]1398.5 
1!4~.8 

6658.6 
2358.4 

602\, 3 
191:; 6 

9293.9 
14414.6 

5769. 7 
862~.o 

7635.5 
3166.9 

279&.2 
~74.S 

3242.2 
3171.7 

4749.9 
4074.7 

}847.7 
1161.5 

8!19~. 2 
719.6 

ia79.0 
Wl:S>l.3 

J'186.9 ' 
]459.3 

00.11'1.8 
2316.3 

ll!lllJ.5 
l!671.4 

1447.!l 
!1:98.0 

910.7 
~.4 

9-lfl.4 
~.8 

8.59 
2.43 

5.53 
S.58 

5.fY 
9.91 

7.76 
3.12 

6.43 
l.40 

3.78 
!.34 

3.42 
l.VD 

~.28 
8 19 

3.28 
4.90 

4.34 
1.80 

I.~9 
1.46 

1.B4 
1.80 

!!.70 
!i!.3i 

1.05 
0.00 

5.11 
0.41 

1.29 
1.35 

0.97 
0.83 

1.16 
J.31 

l ,05 
l.52 

0.8-l 
0.17 

0.59 
0.48 

0.59 
o.u 



 

THE l:NITED STATES COAST Sl'RYEY. 23~ 

UNITED STA.TES COAST SURVEY.-GEOGRA.PHICAL POSITIO~S. 

&ction II.- Vicinity of Staten Island and New Jersey. Sketch IJ, No. 1. 

Name of station. Latitude. Longitude. Azimuth. To station- !Baek azimuth Distance.! Distance. 
1 
Di.stanc". 

i 
:Rossville Wharf. . . . .. . . . • • • .. • I 40 :J'J 21.t:I 

High Scalf old .................. · 1 

Tappan's Point ................ . 
I 

~o 34 41.1!2 

40 32 33.13 

Herbert .... , ................ , .. : 4U 3J Ol!.81 

Ellis........ . .. .. . .. . •. .... ... . 40 32 30.38 

Wyckoff .. • • . • • . • .. .. .. .. .. • .. . 40 34 l 7. 45 

Jessup'• Cup<>la ... .. • . •••• "I 40 3~ 50.44 

Callet's Cupola .• H ............. , 

And1ovett1J •••.•••••••••••..••• 

Terrill ......................... . 

Dubois .......................... . 

Gage ......................... . 

Yellow Hill ................... . 

Woodbridre, white spire •.•••••. 

I 

Wynant ....................... 1 

Storer •••••••••••••••••••••••••. 

Fire-brick Works •••••••••••••• , 

Cri zier Signal ............ , , .•••• 

Richmond, Episcopal church ..... 

40 34 40.71 

40 32 17.48 

40 3L 24.13 

co 31 27 .6-0 

40 31 03.02 

40 34 1e.02 I 
40 33 39.821 
40 32 55.28 

40 33 23.03 

40 30 51.06 

40 31 51.69 

40 34 19. 7!l 

Richmond Court-hou•e......... 40 34 l!I. 77 

Arent'• House •• •••••........... 40 3-0 '37 .50 

Sprlngvme, Methodist church.... 40 35 55. 78 

PertbAmboy,Pr .. byterianchurch 40 30 18.09 

i--- -1---------. 
i~ 1

1

2 ~.85 ! 260 29 47 I Ro!:':sville Si~na!., .••••. 
1

1_
1 

I 84 16 06 Smoking Pomt .••••..•.. 
i I I 

74 07 39.87 I 246 IO 21 I Fro•t. ................ 1 
i !l3 5."l 05 I Bra1Rted ............... j 

74 14 10.09 I m ~ ~ I ~u~::~ .. :.:::::.:::::::·i 
74 15 08.09 I 1~8 59 ll9 I Woodbridge Landing J i 233 OS 17 1 'l.'appan's Point ........ ~ 

74 14 25.78 ! 116 23 18 I WoOObriGge Lending ... J 

1 
49 :u 19 Herbert ... ~ ..•........ ·] 

74 13 53.161 9 06 30 Tappan'• Point •...•••. I 

1 
28 19 17 Woodbridge Landing ... ! 

74 ll 01.77 I 119 57 14 Tomer ................ 

1

1 
I 192 38 08 l<'rQst. ........ , .. , .... . 

74 07 41.221 94 12 25 Br.ai11ted ...... _ ...•••• · 1 
66 25 36 Frost..... . .. . • . . . . • ••.. 

74 14 14.93 
1
! 70 07 l!3 Herbert .............. .. 

127 00 35 Woodbridge Landing .. . 

74 15 05.48 
1
1 215 52 19 Androvctts .......... .. 

177 OJ 12 Herbert ••••..•.••.••••. 

74 H 17 .06 84 37 57 Terrm ................ . 
132 06 34 nernert ........ -- -- ••.. 1 

74 JI l5.i9 I 177 44 47 H11bois .............. 1· 

I 119 tl5 :J9 Terrill. • .. .. ...... , •• 

74 09 23.331 58 30 5? Frost ................. · I 

I 
358 :m 16 Cortelyo11 ............. 

1 

74 16 05.95 !!62 40 43 Fort Hill, (1) .......... j 
270 15 19 Frost ................ .. 

74 13 58 .891 137 13 06 Marsb ................ . 
75 27 08 Woot!bridge Landing .. . 

74 14 H.881 40 41 07 WoO<lbridge Landing •• , 
8 58 14 Ellis .................. . 

74 15 16.06 230 56 41 Dubois =: :~ ::~,;~~~:~~~~;~~:::1 
100 06 a7 Herbert... . ......... .. 

74 13 46.19 

74 08 3~.09 68 IB 19 Frost ................. I 
~ 34 15 Cortelyou. .............. i 

74 08 25. 73 ; 72 30 11 Frost ................ .. 
35 3ll 12 Cortelyou. ............. . 

74 14 28.14 14~ 33 03 Tenill ............... . 
203 21 21 Criz1er Signal. ......... . 

74 09 28.96 23 38 06 Frost ................ . 
101 36 41 Miller ................ .. 

74 15 37 .80 17 31 45 Seward. • ........... . 
ll67 25 29 Prince s Bs.y ......... .. 

~o 36 oo 
264 15 44 

66 12 2J 
273 51 46 

337 24 36 
19 27 16 

8 59 14 
53 tIB 51 

2!16 2'.! 56 
2-29 :JO 51 

189 06 16 
208 18 34 

299 55 34 
J2 31: 17 

274 09 07 
246233!i 

250 06 48 
307 00 ~6 

35 52 52 
357 03 lO 

264 37 ~6 
31~ 06 ()I 

3.'17 44 46 
299 05 07 

ll:J8 30 02 
178 30 17 

82 45 21 
90 18 46 

317 12 33 
255 26 28 

220 40 38 
188 58 07 

50 57 19 
75 26 09 

312 3i 03 
280 05 44 

248 16 51 
209 33 43 

252 28 3Y 
215 38 36 

328 32 39 
23 21 48 

203 37 15 
281 34 30 

197 31 2!l 
87 27 33 

Perth Amboy,Bpi9copal church... 40 30 10.64 74 15 36.15 !129 30 10 Gage ................. •. 
218 06 33 Dubois .............. .. 

49 31 02 
38 07 "14 

South Amboy Depot •••••••• ,... 40 29 !ltl.311 74 18 15.58 !154 29 50 Ward'• Point.......... N 30 48 
35tl 41 40 Seward • •• .. ••• .. .... 1711 41 '42 

Keyport Spire.................. 40 ill l!!.41 74 11 47.24 218 52 09 Cona•konek Point, (2).. 38 53 03 
172 59 20 Prince'• Bay. .• • .. • .. .. 352 58 54 

I 

Mctr ... I' 484. 7 
8<.9.3 

4829.1 I 

12-21.5 i 
2154.21 
2718. 7 l 
1262.2 I 
1559.l I 

891.61 
l:JW.7 i 
3258.6 I 
3301.0 ! 

4182.91 
1521.5 

I 
7192.21 
4786.2 

1330.71 
1319.9 ' 

!!030. 7 I 
JJ94.5 

1145.2 
1619.3 ' 

758.7 
1330.9 

23\!fj.2 
lll80.4 

10l31.5 
7491.0 

L7711.4 
1479.0 

1618.81· 
1643.8 

1788.8 
1466.1 

2350.6 
19ss. a 

3432.6 
2338. 7 

3501.3 
2237.3 

1685.4 
!l492.V 

4617.6 
4817.2 

2755.8 
4475.8 

2488.0 
3017,9 

2189.5 
1032.3 

3097,7 
7836.2 

---·----

Ya-nl•. 1· 

530.-0 
81S5.0: 

5~81.0 
7897.2 

2:1.55.8 
30a:l. 7 

1380.3 
1705.0 

975.0 
1402.2 

3563,5 
3609.9 

4574.3 
1663.9 

7865.2 
5234.0 

1455.2 
1443.4 

2220.7 
1306.3 

1252.4 
1770.8 

8-29.7 
1464.£! 

!1543.9 
2L65.7 

11079.5 
8191.9 

1945.9 
1617.4 i 
17W.3 I 
1797.5 

1956,2 
1603.3 

2570.5 
2142.I 

3753.8 
2557 .5 

:i828.9 
2446.6 

184!1,l 
2725.2 

0049,7 
5.1167.9 

3013.7 
"894.6 

2720.8 
3300.3 

2394.4 
ll.28.9 

3381.5 
8569.4 

Miles. 
O.:JO 
0.50 

:i.uo 
4 ,49 

l.34 
i.1a 

0.78 
0,97 

0.55 
0.81 

2.02 
2.05 

2.60 
0.115 

4.47 
2.97 

0.B3 
O.Bil 

1.26 
U.74 

0.71 
1.01 

0.47 
0.83 

l.45 
1.2a 

6.!19 
4.65 

I.Ii 
0.!}2 

1.01 
I.U!I 

I. ll 
0.91 

1.46 
1.22 

2.13 
1.45 

2.18 
1.39 

1.05 
1.55 

!1.87 
2.119 

I. 71 
2.78 

l.:;4 
l.87 

1.36 
0.84 

1.11-J 
4.87 

11~\l56.rtord Obserntory, tramlt, 40 43 48.79 73 58 54.43 ·············· ....................................................................... . 

.Fl-om Newburf lo P'*lhhep<ie. 

Butter Bill Clottp...... •• •••••• 41 !15 49.1IO 73 58 43.26 

Breabock Point............... 41 lllJ 30.ll! 73 58 SM. 711 

PolJ'pno leland • 73 59 03.36 

30 

323 07 ~I Ommitutlon hland. •• •• 143 OS 39 
286 29 46 Plum Blllh ........ • • • • 106 31 47 

338 04 09 OOMtitutlon Island • • • • 158 04 54 
18 46 S7 Butter Hill Clough • .. • . 1118 46 45 

158 27 05 
11!8 46 ~ 

llobin90D .............. . 
Spy Hill ............. .. 

338 ll6 19 
s 46 47 

33T.l.9 
4403.8 

4270.5 
1333.3 

4397 .S 
5407.5 

3689.6 
4815.9 

4670.l 
l~.l 

4!!09.3 
51113.5 

!l.10 
!1.74 

!1.65 
0.83 

2.73 
ll.31 



 

234 LtEPOH'l' or nm SlTPEHJ~TE:KDEN'l' OF 

UNITED STATES COAST SDHVEY.-GEOGRAPHTOAL POSITIONS. 

Section ll.-IIud~on ril'er, fl'om Neu·burg to Poughkeepsie. Sketch B, .No. 7. 

Name of station. Azimuth. I To "tation- !n•ck: azimuth.! Distance. I Distance. I Dtst:u.1ce. 

-ii ______ , 1--·----
Lon~i1udc. I 

I 
---------~ ----------1 

I l ! I/ I 

Van Ambnrg ............... "' I 41 27 34.81 I 7J 58 :16.12 , 

Sloop Hill , .................... 
1 

41 27 14 ,43 ! 74 01 OB.17 

I Round Top ................... 

1 New \\."lndsor ........ n·· ....... 
1 

Plum Point ................... ! 
Lee ........................... 1 

Hubbard ..................... I 
I 

Hedges ...•..•....... •••••····· I 

Dean .......................... ! 
Delancey .•..............•..... 

B&JmviUe • ..................... 

Railroad, (59) ................. . 

F.owler's Bouse .................. . 

Low Point ................ ...... 

1 
Brinkerhoff ...... .......... , .. , .•. ·I 
Li.me stone Point .•. u ••. -., .•.. j 

Hampton ...............•••.... 

Purdy, (2) ..................... . 

Deyo ......................... . 

Woolley ...................... . 

Milton ........................ .. 

Jobe!J .••••••••••••• , •• , ........ ~ 

Davis ........ ...•...•..•....... 

LerOYw••• .•.••.•. •••••••••• •••• 

Boorman ........................ . 

Boyt ......................... . 

Baley ................. •••·•••••· 

Coe .......................... . 

Summer KooH Hill ............ . 

Mine l'olnt • , ................ .. 

4L 26 o~.1~ 

41 28 41.17 

! 
41 28 49.29 I 

'1 

41 28 48.04 

41 25 24.22 

41 25 43,98 

41 27 27.38 

41 26 36.61 

74 UO 28.&Y 

74 00 30.37 

73 58 33.03 

74 Ot 03.47 

73 59 09.10 

74 02 20. 78 

74 04 Ol.83 

74 OJ 03.:lfi 

41 31 43,97 l 74 00 04.71 

41 33 00,72 7~ 57 59.67 

41 34 24.55 7J 54 09.49 

41 33 20.05 73 57 43.24 

4l 33 44.15 7.J 57 13.56 

41 34 24.17 73 !57 29. ll 

413618.77 73 fJ7 22.44 

41 35 2S.25 73 57 16.93 

41 42 21.53 73 157 54.28 

41 45 38.1!9 73 f>B 00.46 

41 38 54.75 73 57 03.29 

41 41 55.84 73 57 11.55 

41 41 20.02 7J56438i 

41 -43 ::11.98 73 55 06.50 

41 45 28.93 73 56 58.59 

41 45 18.06 73 55 34.8<1 

41 43 06.29 73 56 39.01 

41 44 31.19 73 56 47 .10 

41 44 02.67 73 57 27.79 

41 31 n.10 73 56 M.33 

41 40 46.45 73 56 03.80 

147 28 5.5 
182 18 53 

214 31 Ot 
:?59 53 05 

2$1 39 06 
155 3l 22 

3.>9 31 28 
321! 17 59 

28 :12 01 
Ia 48 22 

269 21 JO 
3f/3 !!ti 35 

184 45 53 
199 23 20 

197 21 48 
253 20 11 

2ll5 58 03 
ll38 57 58 

21'3 13 59 
214 26 49 

ll!l-2 :J6 31 
351 49 23 

145 47 38 
85 24 43 

105 50 47 
5 42 :16 

73 59 08 
212 u :ra 
207 16 l4 
65 56 99 

343 43 2ll 
1!42 59 J3 

332 4.5 40 
$::; {)8 32 

23'l 22 49 
175 19 00 

!IBO 40 34 
10 33 06 

4 58 10 
358 39 09 

243 33 52 
14 57 18 

20 39 07 
358 OSI 15 

30 44 32 
149 52 !iO 

28 55 57 
61! 44 50 

12 33 12 
310(,7~ 

346 41157 
llfl .w 49 

24g :l9 10 
I 00 36 

3tls oa 44 
2ll9 00 43 

llfl6 fl9 15 
354 :n 12 

174 16 15 
2flli2 00 34 

143~15 
323334 

Robinron .......•..... 
Spy Rill ............ .. 

Spy Hill. ............ .. 
Van Amburg ••..••••. , 

PolypuR Island .. ..... , . 
Sioop Hill. •••••.•••. 

Round Top ......... .. 
Polypu~ Jsland ..... .... . 

Round Top .•... ,., .•.. 
Polyp11s Island ... ..••.. 

Plum Point •••• , •••••• 
Va12 Awburg .•.. ....... 

PolypuR h:lanil ........ . 
VRD A1nburg ......... . 

Lee ................... . 
Round Top ......... . 

Round Top •••••••••••. 
Lee .................. . 

Round Top ... ....... . 
Lee ...... ........ ·-·-

Bal.I Hill ............. . 
Crow's Nest ... , ....•.. 

TruesdaU ............ . 
Weed ............... .. 

Bint!ham .............. . 
l3ald Hill ............. . 

Weed .............. . 
Old l'roy ............ . 

Old Troy ............. . 
Weed ................ . 

Brinkorl1o1f . ••.• , .•••. 
Old Troy .............. . 

I 
Angell .•••••••••••••••. 
Sbeafe .............. . 

Bheafe ............... . 
Hampton ............. . 

Vervalin. ··-·· •••••... 
Golden Ridge ......... . 

Golden Ridge •• •• • ... . 
Deyo ................ . 

Vervalin ................ . 
Mansion Hill ......... . 

Golden Ridge ......... . 
Milton .............. . 

Golden lthlge .. • • • .. .. , ..................... . 
Doboi.o ............... . 
Deyo ................ . 

Deyo ................ . 
Vervalin ............. . 

Dans ................ . 
Le-roy ., .............. . 

Davis ................. . 
Daboi• ............... . 

Da,.;s ••••••••••••••••• 

BoormBll •••••••••••••• 
Dam •••••••••••••••• 
Jobe• ................ . 

Jobee ............... .. 
Vervalin ............ , 

J- ................ . 
Summ..,. Bmue Bill •••• 

I I• 

327 27 51 
2 18 59 

34 32 48 
19 54 46 

43 40 O!! 
33.> ~o 56 

179 31 2\1 
142 l8 57 

roe~ H 
193 48 (J2 

B9 22 50 
123 28 J;l 

4 45 57 
19 23 42 

17 32 39 
73 21 25 

116 00 24 
58 59 56 

103 15 41 
34 28 08 

112 40 03 
171 50 le 

325 47 ll 
!l65 2:J 36 

28:i 47 516 
185 42 ]3 

253 57 50 
32 12 20 

27 16 4i! 
245 54 44 

163 43 3i! 
62 59 52 

15!! 46 33 
85 09 41 

52 23 i\5 
355 lB 56 

100 45 116 
100 32 30 

184 57 3f! 
178 311 13 

63 38 JO 
191 57 02 

-380~ 
178 02 l!l 

2JI) 43 09 
;r.19 52 32 

!!ll354MI 
2411 ~2 58 

19! 32 3,'; 
131 01 40 

1611 42 16 
!179 48 63 

69 40 l!l 
181 56 33 

1!18 09 51 
49 07 31 

106 ltl 49 
174 31 23 

354 16 04 
711 04 48 

3$3 47 31 
!!UJ 33 00 

Metres. 
4180.0 
4782.1 

6563.3 
358:1.9 

2868.9 
2'.lll.4 

461'1'.5 
3301.9 

5621.1 
2948.4 

3489.9 
4097.3 

1617.5 
2308.6 

5954.6 
27l6.l 

5503.5 
4828.S 

:11''88. 7 
4917.2 

Yti1'ds· 
4571.l 
5229.6 

7177.4 
3919.2 

3137.3 
2418.3 

5127.2 
3610.B 

6147.1 
3'224 .3 

3816 .4 
4480.7 

1768.8 
2524.6 

6511.8 
~70.2 

6mB.5 
52!;0.6 

41l33.8 
!J377 .3 

805L2 I: 8804.5 
13564. 3 1.wa:J.5 

1671.6 ! 
0061.5: 

7280.5 
ll092.8 

2845. l 
31Sl.7 

2164.3 
37411,1 

1286.0 
1517 .3 

4058.7 
11425.0 

1!88!J.4 
1563.7 

10334. 7 
11871,4 

12873. 7 
6071.l 

10025..2 
2221.5 

6311.9 
5SSll.9 

56~1.2 
1277.5 

4650.8 
4-.7 

59¥'J.4 
11742.5 

3237.l 
lll&4.5 

2!!95.9 
3279.9 

!29511.3 
2209.4 

3399.3 
3!1l!0.6 

llll91.2 
9llll6.5 

~.8 
!1179.0 

18\IB.O 
!l582.5 I 
7961. 7 ·, 
8850.0 

3Jll.3 
3416.6 

2366.8 
4098.8 

1406,3 
16$9.3 

4438.5 
21151.9 

3159.8 
1710.0 

11301. 7 
7514.4 

14078.3 
"311.2 

la96:l. 2 
24211.4 

6968. l 
6llll.9 

6180.0 
1397.0 

llOl!S. 0 
4861. 7 

64711.6 
12841.2 

~9.3 
2148.3 

!1510.7 
3586.ll 

3!)3!2.9 
24111.1 

3'71'<.4 
4!191!."I 

43&1.ll 
10083.3 

!l901.fl 
11375.2 

Nile~. 
:1.60 
2.97 

4.08 
ll.23 

l.7S 
1.37 

2 91 
2.05 

3.49 
1.83 

2.17 
2.54 

l.UO 
l.43 

3.70 
. 1.69 

3.42 
3.00 

2.2!1 
3.05 

5.00 
8.43 

1.04 
l. 41 

4.52 
5.03 

1.71 
l.96 

1.34 
2.33 

0.80 
0.94 

2.5\1 
1.51 

J. 79 
0.9'/' 

6.42 
4.27 

8.00 
3.77 

6.23 
!.!18 

3.96 
3.47 

3.51 
0."19 

2.89 
2.7ti 

3.68 
7.30 

2.07 
I.~ 

l.4.1 
2.04 

l.!!4 
I.:17 

2.11 
2.•4 

2.48 
5.73 

1.611 
1.35 
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UNITED STATES COAST SGRVEY.-GEOGRAPJIIOAL POSITIONS. 

&ction II.-Hndson river,from Net!"burg to PoughkcepsU!. Sketch B, No 7. 
---------·-----

. I 
Name of station. Latitude. Longitude.· 1 Azi~t: 

! 
To station- Back azinuuti. · Distance.! Diiltance. , Dh.:tanc-e. 

Dog Head Covo Point •.••...••. J 41 4i 01.67 

Roosevelt . . . . . • • . . . . . . . . . 41 44 20.32 

Crumb Elbow PoinL . . . . • • 41 45 05. 70 

Railroad, (158) ••••. 41 41; !3 47 

Spring Brook ................... i 41 39 25.25 

Oltl Lime-kiln .... ,., •• ,.. • . • •• 41 37 13. 00 

p I {' I 
73 56 2fL66 I 
73 56 Ol.30 

73 55 55.791 
73 56 22.00 I 
73 55 54. il 

73 56 10.0Y I 
I 

73 56 37 .11 I 
Bishop • • • • • • • • • • • . • • • • • • • • . . • . 41 38 42 05 73 56 20. 78 

I 

Barnegnt •••..•.......•.•.•.••• I 41 37 31.31 73 56 35.01 

P-oughkeepsie,Catholic Church.. 41 42 30.64 T.I 5') 55.00 

Poughkeepsie, Old Dutch R~- 4l 42 13.51 7:1 55 29.92 
formed Church. 

RockPoint .....••••.••••••••. ! 4140!0.85 735616.70 

Peck ...•••••••••.•.••••••.•••. 1 

i 
Blue Point Hill. ...••••••.•••.. J 

New Hamburg .•••••••••••••••. I 
Howl•nd .•••••.••• •••••• ••••• I 
Hunt ........................ . 

Ackerly ................... , ••••. 

1-lorse ......................... . 

.Egan '11 Wharf •.••.•.••.•. h •••• 

41 35 19.33 

41 40 44. 46 

41 35 20.80 

41 36 16 5Y 

41 :J7 59.35 

41 37 !0.28 

41 40 J0.87 

41 40 25.51 

73 57 19.44 

i3 56 41.0-2 

73 56 H.29 

73 56 20.37 

73 56 28.07 

73 57 04.41 

73 56 16.68 

73 56 44.51 

Poughket:"psie, Ne\V Dutch Re
torm-ed Church. 

41 42 13.41 
I 

73 55 29.70 I 

Fowler •••••••••••• ·····~·· •••• 41 38 15.44 73 56 58.35 

Dog Heu Point, (2) .••••.•••••• 41 H OJ.~ 73 56 !26.66 

I 
Croeby •••••••••.•.••••••••••• 41 43 30.00 T.l 5.'I 57 .41 

Daley's Quarry. • • . • • • • • •• • . •.. 41 44 20.40 73 56 27.94 

Reynolds ....... ····•·•••••••••• 41 42 36.ro 73 56 112.84 

New Paltz Nnnb ••••••.•.•••• , • 41 43 07 39 73 56 34.42 

Elting Pier ..••.••••.•.......•.. 41 42 40.45 T.l 56 38.70 

Iron Works ................... . 41 42 05.99 73 56 06.90 ' 

Loui111burg •••••• , .............. . 41 42 15.!!8 73 56 41.77 

Yellow Pofnt •••.•••••••••••.• , • 41 41 13.35 73 56 3'2.59 

. ! ! 
----- ____ , ____ . ____ _ 

290 18 2-2 
4 32 58 

161 00 13 
89 35 18 

51 05 53 
3 12 05 

336 36 l7 
3 IJ6 51 

0 52 24 
18 25 48 

Da,'is ...•.. •.••. ••. . , 
Uuboi:s ••••....••••.••. 

Do.z Head Cuve Point. 
Hoyt ..••••••.....•••. 

Do.a Head Covf! point .. ! 
Pou,zh kee P"iu Seema! 1 

Pnint. i 

i ~~~8~:~~-c~~·e·p;;i~~::'. 
RtJoJ:OeveJt •••••••••••• 
Dog Head Cove Poiat. 

123 22 2-l ' Summer-house Hill .. 
;jtJ J8 18 ' M:l.nsion Hill ...... . 

13..'l 05 41 1 M°Hnsjon Hill ........ . 
169 04 46 Milto11 .............. . 

116 19 15 
lt'4 3'~ 47 

340 .'.9 5fj 
269 34 53 

;!:II 05 31 
183 J:J UJ 

156 36 :1.'\ 
1e3 06 48 

lSO 5~ 2:3 
198 25 2, 

303 21 53 
210 17 2ll 

310 os o~ 
349 (4 29 

158 51 21 Summer-house Hill .. . 338 50 fi9 
Ill 42 54 Milton •••••• ••. . .. .•• 291 4~ 26 

4 55 25 Old I.ime-kiln , • • .. 18-4 5.) 24 
188 34 54 ll1shop •••••••••. • • •• • • . 8 :J5 O:J 

I 

210 3R 04 Davis .... , ............ i 30 38 36 
li9 41 32 Roosevelt .............. 1 359 41 :u 

: 
283 4G 18 Vcn"Hlin ......... , •••• j 103 49 34 

18 16 42 Mansion Hill ••••••••• -'. me 15 23 

Hl5 12 10 Mine Point ...... , ..... i J 5 Hl 19 
2-1 39 40 Milton ................. ' 264. 39 OY 

177 !.!7 50 
2M 15 12 

9 5~ 04 
!l 08 06 

136 58 48 
MG 37 30 

16 ll6 24 
9"2 •ll 18 

10 31 07 
187 18 15 

262 ll6 15 
226 21 :J:l 

195 12 09 
49 54 59 

235 :J-2 IO 
305 OJ 28 

23 26 51 
19 27 39 

226 38 06 
345 40 59 

~=n 04 37 
!:!96 17 37 

145 18 5.> 
1812310 

308 26 28 
270 10 41 

169 44 5•1 
217 15 i5 

l!Ol 38 17 
322 31 51 

227 06 14 

278 21 39 

145 20 19 
185 41 07 

1~5 13 17 
28Y 34 IO 

173 39 38 
llOO 05 26 

Mansion Hill ....... , •.. 
1

1 

Underhill ........... .. 

Summer-house Hill 
Mansion HUI .......... . 

Prck_. ................ I 
ManE1011 H1JJ •••••• , • , • ,' 

New Hamburg ..... ··~, jl 
Ilarnpton .............. 

1 
Barneg11t .............. . 
Bis.hop ..................... . 

Old Lime-kiln •.•..•.•. [ 
Barnegat ••••..•••.... · I 
Mine Point •••. , ...... , ! 
Sommer-house Hill , •• · 1· 

Aline Point ••.......••. 
Morse .................. ) 

I 
Sumn1-er-hom;e Hill •••. 
Milton ••••••..•.••.•••• 

Bi~bop •••...••.••••••• 
Old Lime kiln ........ . 

"Roosevelt .............. . 
Davis ................. . 

Dog Head Point, (2) .•• 
Roosevelt .•••.•••.•••• 

f)avis ••.••••.•••• • ··~· 
Roosevelt .•..••.•••••• 

Haley's Quarry ....... . 
Davis ................ . 

Roosevelt .............. . 
Reynold~ ............. . 

Poughkeepsie Second 
Point. 

Reynold• ••••••• 

Elting Pier •••••• 
Reynold• ••••••. 

Elting Pi er ...... , ....... . 
lron Works ... ,. 

Louisburg .............. ·I 
Iron Work• ......•.••••. 

357 27 44 
84 19 00 

H•9 51 55 
191 07 35 

266 5~ 23 
346 37 ()(J 

196 26 09 
212 ~o 37 

190 J] (];) 
7 18 20 

82 26 3!l 
46 21 53 

15 12 18 
229 54 34 

5'l 32 37 
125 ();.i 46 

203 2.~ .'i5 
199 26 37 

Ml :l€ 31 
165 41 13 

51 04 58 
116 18 30 

3-25 JS S6 
I 23 11 

128 Z7 2-2 
90 11 0-2 

349 44 39 
37 16 22 

\H 38 43 
142 .:12 18 

47 06 39 

98 22 03 

325 19 58 
5 41 JO 

5 13 19 
IO!J 34 33 

353 39 32 
20 05 43 

ltletr.e~. 
5!0f.6.1 
~002.2 : 

1799.9 ' 
8i 1.6 ' 

916.5 
2:JBV.8 

1523.3 
197~.4 

1639.9 
233.5.1 

]~25.2 
35i5.0 

1541.3 
3196.7 

2151.4 
1058.6 

567.!.! 
~W7.0 

219!l.3 
331;3.5 

i019.5 
8717.l 

]137.8 
~8:3.2 

4503.6 ' 
7!:1'ilJ.2 

1796.0 ' 
563fi.9 : 

I 
861.4 ! 

4578.0 ' 

rn~j i 
879.8 

1328.0 

637.6 
940.4 

]137.8 : 
1137.8 

1142.4 
7~.3 

4918.8 
6499.! 

])95,!, 
1987.8 

916.8 
2066.0 

IIB7.6 
l~.9 

2402.6 
742.7 

3257.3 
~lli0.3 

2420 4 
1200.1 

1180.1 

EJ7.8 

1292.6 [ 

~;::: j' 855.6 

192-1.3 
1729.1 

F<1rd~. 
22;19.4 
5470.3 

1008.3 
95:1.2 . 

lOU-2.3 
2494.2 

1668.0 
2163.5 

1793.3 
255:3.6 

13:J<J.8 
3!110.2 i 

168.').5 
3495.8 

23."i2.7 
1157 .7 

2405.l 
3700.I 

i6i6.3 
95:J-2.8 

l244.3 
28:14.9 

4925.0 
8716.0 

1964.0 
6164.3 

942.0 
5000.4 

1962.2 
15~3.4 

9fi2.l 
1452.3 

697.3 
1028.4 

1244.3 
1244.3 

l!.!49.:l 
&'l9.9 

5379.0 
7107.2 

l:J07.B 
217:1 s 
1000.6 
2259.a 

11!98.i 
1698.2 

261!7 .4 
812.2 

3562.l 
2:J51.5 

~1~:: I 
1290.5 

916.2 

1413.5 
1034.5 . 

I 
8.'i2.R I 
935.7 ! 

21112.2 
1890.9' 

.Atiles. 
1.28 
~.I! 

1.12 
(),54 

o .. ~7 
L4':1 

0.95 
!.23 

1.(1'2 
1.45 

0.9fl 
1.99 

!.33 
0.6ti 

0.35 
l.37 

I 37 
li.JO 

0.71 
1.60 

2.811 
4.95 

l. ll 
3.5(1 

0.53 
2.8l 

1.1! 
0.89 

0.40 
0.58 

0.71 
0.7! 

0.71 
0.49 

3.06 
4.04 

0.74 
1.23 

o.~7 
1.28 

0.74 
0.96 

1.49 
0.46 

2.il'J 
1.33 

1.50 
0. 74 

0.73 

0.52 

o.~o 
0.59 

0.4e 
O.!>a 

I. l9 
l.Q7 
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lJXI'l'ED STATES COAST SUR\TEY.-GEOGRAPHICAL POSITIONS. 

Sectiun IL-Hudl!on river, from Puughkeepsfr to Rldnebeek. Sketch B, 1Vo. 7. 

I I 

Name of station. I Latitude. Longltsde.. Azimmh. To •t•ti<>n- • f sackazimulh.[ Distance. I Distnnc• 1 Distance. 

------------1------1------ ------,--------- -----:----,----;----

! 
, I Metres. 

1
. YaTds. 1· .Mil.,. 

Fox'3 Point.... ••• ..... •••. •... 4I 41 26.40 73 56 OJ .!1.t no 24 -oa ) YeUnw Point..... ••. 240 23 43 8!5. l 8'9! .4 0.51 
I 174 30 12 j tron \\i"orks ...•. ••..• 354 38 09 , 1226.6 I l:i41.4 \ O.iti 

Quarry WJ1arf .................. J 4l 41 33.87 73 56 42.b'9 1~1 09 27 ! L<misburg. ...... ..... I 09 28 I 1277.71 1397.2 i 0.79 
J 283 40 05 j Fox's Point........... 103 40 3-J \ 974.5 / 1065.7 j 0.60 

Bl11e Point ................... 
1
; 41 40 50.40 73 56 30.07 210 20 56 I Fox's Point........... 30 21 15 1' 12!-7.31 1407.7 j O.BO 

281 23 '11 Mwe Point........... WI 23 38 619.6 677.6 0.38 

From Poug1'1wpsie to Rhinebeck. I I I 1

1 

Dennis, (I} ................... .. 

Stewart ••••••...••. 

Lloyd ......................... . 

Dennis. (~) .................... j 

Prrn:pectHrn .................. / 

Traver ......................... / 

I 
Terry ......................... \ 

Bqrhans .•••••••••.••••....••• ii 

Staats ....................... . 

Welch ......................... 1 

Boitz ......................... / 

Teator •••••••• ............... 1 

Hames ••••.•.....••••••••••. ! 
Adam.s ....... , .................. . 

Crumb Elbow Ridge., ••••• , •••. 

Van Wagner Hill ............... / 

Hyde Pnr< North ............. . 

Bard's Rock ................... ! 
Aotor ......................... J 

Green Point .................... . 

Taylor ....................... .. 

1111 .. ell Pier .................... 1 

Hyde Park Boutll. • ............ I 

Railroad, (68) ................. . 

Crumb Elbow Eut ............ . 

Wein Park ..................... . 

WblteHoue .................. . 

41 47 25.44 

41 46 11 :m 

41 49 15.01 

41 4i 25.10 

41 5~ 25. 74 

41 55 02.86 

41 56 20.10 

42 OU 21.13 

42 02 17.72 

41 [,7 !21.96 

41 55 52.51' 

12 00 09.55 

41 48 12.07 

41 48 08.07 

41 45 40.64 

41 41 12.13 

41 47 17.96 

41 48 13.88 

41 48 l!tl . .50 

(1 46 07.IJB 

41 47 51.~ 

41 47 05.69 

.fl 46 31.IJ6 

41 45 13.49 

41 47 W.57 

41 4ll 31.15 

7J 50 42.21 

t3 57 50.33 

73 52 54.53 

73 50 42.44 

7J 57 J().:J:l 

73 52 21.81 

7a 57 59.97 

73 56 .54.40 

73 5'2 58.49 

73520564 

73 49 11 97 

73 46 45.55 

73 5() 41.05 

73 57 IS.40 

73 57 03.35 

73 53 5ll.:J4 

73 56 30.49 

73 56 23.49 

73 56 M.02 

73 56 32.32 

73 57 00.24 

73 57 06.43 

73 55 54. 70 

73 56 15.19 

7:i 57 06.62 

i3 57 O'J.22 

46 ro o:i 
359 09 47 

311 49 14 
5 34 04 

50 21 04 
347 :m 24 

77 QI 88 
137 b8 20 

I . 
i Deyo .••••••••. ,. ! Vervrtlin .... , ..... . 

) Vervalin ............ . 
l Golden Ridge •• H•• ••• 

I Stewart .•.•••.•.. 

1 

Vervalln .••••••..••••.. 

J Stewert ............... . 
I Lloyd ................ . 

' 

226 45 J 5 
119 C9 52 

131 54 Ol 
185 33 25 

230 17 47 
167 37 57 

256 56 53 
3175652 

312 44 26 i Lloyd.. ... .. .. .. .. ... 131! 47 J() 
2 17 28 · Stewart.... .. • • • .. ... 182 17 l5 

55 44 58 
4 01 30 

286 58 39 
354 35 03 

JI 12 3$ 
327 5-2 14 

a2 11 41 
3;6 23 44 

76 52 17 
4 ;7 39 

70 42 57 
91 03 10 

ll.5 33 15 
39 19 32 

I 16 37 
69 27 07 

278 09 26 
11 34 44 

175 37 ~ 
l3l 0940 

318 27 .'i2 
124 36 23 

14 11 l1 
144 ll5 08 

El 57 17 
5 21 14 

298 OB 47 
345 00 20 

163 58 59 
40 21 13 

0 59 59 
234 30 19 

181). 26 57 
2115 Zl 34 

183 1~ 55 
144 15 39 

117 51 05 
152 39 l>8 

335 00 46 
7 (ltj 45 

l!91 25 03 
215 27 39 

205 53 34 
w 48 30 

PrOf;pect HiU .......... . 
Lloyd ................ I 
Travt:r ••..••••••••. 
Pto.spect IliU ........ · 1 

T~rry ••• ••••••••••••• 
Travtir ................. 

1 

~,~~!e·;:::::::: :::::::: i 
Tercy ........ •••••• .... j' 

Traver .••.•••••••••• 
I 

Traver .•••..•••••••••. 
Turry ............. ••••• 

Terry ..••..•••••.•••••. 
Traver ................. . 

Denni"• (2) •••......... 
Steltart •.•..•••.•••.• 

Dennis, (2). .. , ........ 
Stewart ..••••••.••••• 

Ad:am11 •••••••• 
13tewan ............... . 

Verva.lin ....... ~ ....... . 
Stewart •••........••• 

Crumb Elbow £idge •••• 
Adams ................ 

1 

AdamR •• ,, •••••••••••• 
Hyde Park, north .•••• , 

Bard's Rock .••••.••••. 
Hyde Park, nonb ...... · 1 

Adams ............. .. 
Crumb Elbow Ridge ••• I 

Crumb Elbow Ridge •••• I 
Uard'• Koek .......... ·I 
Taylor .................. . 
Hyde Park, north ..... . 

Hyd~ Pa•lr,rmnh ...... . 
Ru...elJPler .......... . 

Crumb Elbow Ri.t,e ... . 
Green Point ••..••••••. 

Rftllmad, (68) ......... . 
Crumb Elbow .Point •••. 

I 
Hyde Park, north ••••• 
Bud'• Rock ............ . 

Hyde Park, north ..... . 
llyde Park, aoutb,, ~.,. 

235 41 32 
164 QI ()8 

107 02 25 
174 36 23 

191 11 5!1 
147 55 16 

212 o~ 20 
175 24 OS 

256 48 20 
J84 57 28 

250 40 50 
273 57 17 

215 2.'i M 
219 15 47 

181 16 36 
249 22 21 

98 13 50 
191 34 23 

355 37 45 
311 09 08 

138 30 08 
304 33 49 

194 10 49 
32! 24 36 

261 56 40 
11:15 21 Oii 

118 09 OB 
165 00 36 

343 58 28 
220 20 52 

180 59 57 
54 30 43 

5 'il7 01 
115 27 58 

3 15 57 
324 15 18 

i9i 50 19 
331!3933 

155 01 00 
1a1 as ~o 
Ill 25 ll7 

;15 !18 08 

!16 t>3 ll6 
87 48 49 

]3693 9 
11298.0 

13505.2 I 
1:1911. 7 

f872.2 
1502fi.3 

WJ40.4 
4502.B 

14975.2 i 
in.~5.1

1 14768.ll 
J52l3.1 

91112.4 I 
1643~.~ I 
1llll'9.2 

4978.8 

8665.5 9476.3 
11557 .6 12639 .0 

!!605.~ 
10757.4 

8146.6 
7262.3 

776B.B 
IIB09.6 

13033.2 
13442.2 

8380.3 
4307,3 

4631.1 
12111-2.0 

17063.9 
12-225.9 

1439.8 
10.587.3 

9-J34.7 
3674.2 

4561.2 
14U.I 

7123.0 
6480.7 

3096.7 
l!J00.5 

1280. 0 
1731! 3 

!ll!5.3 
2188.6 

38.54.3 
1106. 7 

4122.6 
1041.9 

1505.4 
912.l 

1'21.6 
l2lfl.O 

17113.4 
lSW.5 

11!11.0 
J.9811.0 

!!!15.fl 
1715.9 

1619.3 
~-1 

Y4l l.0 
11764 0 

S908.9 
7941.8 

8495.7 
121114.6 

14252.7 
14700.0 

9164.4 
4710.3 

E067. 7 
13332.S 

18660.6 
13369. 9 

1574.5 
11578.0 

10098.8 
4018.0 

4988.0 
1575.9 

7789.5 
70!!7.1 

:1386 .4 
2078.:J 

IJW.8 
lt!\14.4 

llllll.5 
2:393.4 

4214.9 
1210.2 

4508.4 
1139.4 

1646.3 
997.4 

15M.6 
1402.0 

19Gl.2 
2009.6 

12$.lll 
l-.4 

919. 7 
1676.l; 

1770.8 
713.l 

8.51 
7.02 

s,3g 
8.64 

5.51 
9.34 

6.30 
2.s:J 

5.38 
7.18 

5.35 
6.68 

5.Q6 
4.51 

4.B3 
7.34 

8.10 
8.35 

5.21 
2.ae 
2.88 
7.57 

10.60 
7.60 

0 90 
6 . .58 

5.74 
2.28 

fl'.SJ 
O.!lll 

4.42 
4.03 

1.9l 
1.18 

0.79 
1.08 

0.51 
1.30 

2.40 
0.69 

2.56 
0,65 

0.93 
0.57 

0.88 
o.so 
l. ll 
1.18 

0.7() 
0.76 

IJ • .16 
l.07 

J,Ol 
0.41 
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UNITED STATES COAST SCRVEY.-GEOGRAPHIL\L POSITIO:\S. 

Section If.-Iludson ritwr,frorn Poughkerpsie to Rhinebeck. Sl:e/ch B, No. 7. 

Nam'l of station. 

Boorman's Point •••••••• , ••••• , 

Brown's Wharf.. . . . • . • • . • . . .. 

Boat Landing .. . • • • • • • • • .••.. 

Bolle'i; I~Jllnd ••••.••• , .••••.••. 

Southard ..••••••••••••.•.•.•••. 

Blunt's Island ......... , ....... . 

Pt"lham Signal .•••••• , ••• , •• , ••. 

l\'ilke.11 ........................ . 

Indian Rock ., •••• , .... , •••••• 

Pelham Dock ••••••••••• , •• , ••• 

CUfl'wooct ..................... .. 

Pell .......................... . 

Pollock ....................... . 

Mulford Pier •• • • . •• • . • •••• , .... 

Rock ......................... . 

Oave Point •••••••• , .. ••••• •••• 

Meadow P<>int ................ .. 

Elting Signal •.••...•••••••••••• 

l'an A.kin ............ , •••• , ....... . 

Railroad, (80) ................. . 

Hemlock Point .•.••••••• •••••• 

Jone&' Island .•••••.••••••• •••• 

BUerslie ••••.• ,. ... , •••••••••••. 

E'<>rt Ewen Siaftal •••••••••••••• 

Railroad, (85) •••.••• , •••• , • •••. 

Ripp ••••••••••••••••••••••••• 

Rhinellec k .................... . 

Etingaton PoiBt ........ , ••• •••••. 

Bir Roek PoiD.t ............... . 

liaUroad, (t!G) ••••••••••••••••••• 

Latitude. 

! 

.:u .. ~ {~.li8 l 

41 46 17 .U7 I 
41 45 lJ5.7tl I 
41 48 48.28 

41 48 55.Y4 

H 49 00.33 

41 49 21.87 

41 49 52.51 

41 49 55.95 

41 50 :J:J.79 

41 51 29J23 

41 50 32.:ll 

41 49 40.17 

41 "° 40.63 

41 w 03.24 

41 .51 27.94 

41 51 ~.53 

41 51 17.63 

41 53 47.59 

41 52 50.97 

41 52 53.63 

41 .5!1 .56. 73 

41 53 ll0.81 

41 M 21.57 

41 M H.40 

4.1 55 55.74 

41 55 ID.47 

41 53 :n.E!ll 

<II 54 41.59 

)I I i 
Longitude. i Azimuth. 

1

1 To station- ! Back azimuth. I Dhitanee. Distance.~ Distance. 

. I ,,_ -----i--------- ______ , ___ ·--------
;;~ ~ ;~.441' 181 15 ~7 I Hy~e Park, south...... I 15 27 M~!;~O 1'"~~)5.'2 Mile~: 29 

124 15 52 , Whnc Bouse . ••• •••••. 304 15 34 776.2 e48.b 0.48 

73 57 00.91 ~70 16 27 j lloorman'sPoint....... 90 16 45 611.Y' 61\9,l 0.38 
' :2!:13 00 47 I Gret>n Point .•••••••• I 113 Ul 06 716.8 78;$.9 0.45 

73 56 32.98 '1·, 231 24 20 Crumb Elbow Ea.l. ••.. , 51 24 ai 526.3 575.6 0.33 
153 06 52 I flrown'• Wharf. ••••••. : 333 06 33 1428.1 1561.7 0.89 

73 56 24.B2 ' 46 02 48 I Aetor ••......•..••••.. : 226 0-~ 28 96o.2 1058.9 0.60 
2 41 28 Hyde Park, north u .... 18.:! 41 24. 2;~1,t.3 , 305-0.3 I. 73 

73 56 54.55 

73 56 19.B7 

72 57 01.72 ; 

73 56 13.85 

73 57 -02.30 

73 56 58.22 

73 56 43.21 

7:J 57 25.42 

73 57 16.95 ! 

73 56 20. 71 

73 56 19 44 

73 li6 38. 19 

73 56.35.66 

73 li6 05.52 

73 58 03.64 

TJ 57 12.83 

73 55 24.23 

73 57 o~.66 

73 55 54.27 

73 .56 26.56 

73 58 09.20 

73 57 01.Sl 

73 56 14.09 

73 56 :12.ll!I 

73 57 28.24 

73 57 30.58 

73 56 59.68 

288 1>9 07 Dolle'"' Island .... r ...... : 108 5b* 27 72'>.9 793.8 
3Jl 04 13 Bard's Rock .....•..••. · 151 04 34 1482.5 1621.2 

ll 35 19 llolle's t.laud •••••..••. i 19\ 35 la 568.2 621.4 
68 II 23 Southard ..•.•••••••••. ' ~48 11 00 862.2 912.9 

!!96 24 45 lllunt'sl•land.... •••••. 116 25 13 1078.3, 1179.2 
320 35 II l llolfr's Island..... ••. 140 35 35 1341.1 1466.6 

49 26 M II Pelham Signal......... 229 26 2-2 1453.8 
53421 Blunt'slsland ......... 1~3417 143L.7: 

359 15 45 Pelham Slj;nal. •••• •• •• 179 l:i 45 1051.4 : 
275 24 50 Wilkes................ 95 2.; 22 1123.0 ' 

4 36 52 I Indian Rock •••••• ,.... 184 :J.; 49 1171.3 
321 12 11 I Wilkes................ 141 12 40 1633.9 

I 
2-2-2 24 46 

1
. Traver...... •.• ...... 42 27 40 89'29.8 

308 06 26 Lloyd •.......•. _..... 128 08 58 6700.2 , 

l 76 08 50 II P,r?•pect Hill • • • • • • • • • . 358 08 47 3.500 8 
209 00 13 Uhffwood.... • • • • • . 2ll 00 41 ~007 .6 , 

193 01 21 

1 
Cliffwood.. . . • ••• •• • . 13 01 43 3453.4 : 

255 20 30 Wilk••····............ 75 21 12 1504.9 : 

76 17 15 I Pelhlltn noC"k.... . . . . 25fi 15 5ll 8Q1 .0 : 
160 55" 16 

1 
Vliffwood...... .... • .. • 340 .55 OL 1:186.9 · 

130 16 04 
33 43 40 

344 32 43 
15 1!7 39 

225 29 10 
3[4 18 30 

112 25 02 
112 51 26 

181 01 46 
253 32 40 

33'2 57 39 
238 43 54 

109 JQ 30 
39 30 Jj 

293 06 48 
340 32 15 

86 32 38 
B4 23 1>7 

40 57 06 
325 46 42 

183 19 52 
353 02 59 

118 13 36 
59 52 36 

1116 28 14 
42 Ols 03 

144 01 49 
411 411 U6 

316 33 48 
346 :;o 2-l 

271 14 37 
206 48 32 

6t! 57 ll8 
159 H 4:i 

I
~ Pelham Dock...... . .. 310 15 38 lli2.2 ! 

Pelham Signal .......... , ~13 43 12 1756.t:! 

I Mulford Pier ........... ' Hi4 32 55 
Pelha.m Dock....... 195 27 !16 

l Traver .............. i 45 3-J 00 
Lloyd ••...•....•..•... : l :14 20 58 

Cliff wood.. . . . . • • • • • •• . 292 24 37 
Cave Point............. 29-J 51 04 

Terry ....••..••••.••. ' 
Traver ..•••••••.•.••.. 

Meadow Point ......... . 
Tnver ......... . 

Van Akin ............. . 
Pell •. ··•·····•••••· •. 

Railroad, (80) •••••••.•. 
M~adow Point •••• , •... 

Hemlock Point ..••••... 
'\ran Akin •••• , •••••••. 

Vao Akin .••••••••••. 
Railroad, (80) ....... .. 

Terry •••••••••••••••••• 
El ti.t1g Signal ••••••••••. 

Port Ewen Signal •••••. 
El tin~ Signal. •.••••••• 

~~r(£~~;1'8(i~~i: ::: : : j 
Terry .•••••••••••.••••. 1 
Port &wen Signal •••• , , . 

Rhinebt"clt •••••• ••····I 
Railroad, (85) .• , • . • • • 

1 

Ellen1li"···············i 
Railroad, (85) .•.•..•••. , 

Port Ewen Signal •••••. / 
.Kingston Point •••••••. i 

I OJ 4R 
73 36 29 

152 58 04 
58 47 09 

289 29 17 
21~ 29 14 

113 07 54 
160 3-2 33 

ll66 31 52 
264 23 OS 

220 56 35 
145 49 24 

3 19 58 
173 03 113 

278 1!2 51 
2311 51 55 

2B6 27 0.1 
2-22 ()fl 46 

324 Ol 04 
1129 39 15 

136 34 12 
166 50 40 

91 15 ID 
26 48 51 

!148 57 12 
339 41 !16 

1514 I 
li33.3 

!>202.4 
713~.8 

940.0 
818.0 

4705.8 
821~.5 

1885.5 
784.'i.O 

2656.1 
4394.0 

2467 .6 
11!68.5 

1579.4 
1~19.9 

1027.4 
2557.5 

3659.7 
10511.2 

15611.3 
1647. 7 

2543.2 
3954.2 

2654.5 
232S5 

ll!OS. I 
W75.3 

1476.l 
1470.3 

1711.6 
1883.0 

15S9.8 
1505.7 

1149.8 
12:lS.l 

1280.9 
1786.S 

9765.3 
73:l3. 7 

3028.4 
2195.4 

3776.5 
1645.7 

974.4 
1735. 4 

l2i'l.9 
19'i1.2 

1655.8 
1895,5 

89ti9.9 
7798.0 

11)-27 .9 
&H.5 

5146.1 
8980.9 

2061.9 
8579. l 

2904.6 
4eo.;.1 

!1698.5 
.2043.3 

1727.2 
19911.2 

1779.7 
2796.8 

400\l. l 
11~.3 

1716.1 
1!!01.9 

2781.2 
432U? 

2002.9 
2543.1 

1317.9 
292.>.6 

1614.2 
1607.9 

1871.8 
2059.2 

0.4.5 
0.9"2 

0.35 
0.54 

0.67 
0 83 

0.90 
0.89 

O.fii> 
0.10 

0,73 
J.Ot 

5.55 
4.17 

2 17 
1.25 

2.15 
0.93 

0.55 
0.99 

0.73 
1.119 

0.94 
1.08 

5.10 
4.43 

o.:ra 
0,51 

2.9!! 
5,10 

1.17 
4.87 

1.65 
2.73 

1.53 
1.16 

0.9B 
1.13 

Ull 
1.si1 

!2.27 
0.66 

0.!17 
l.02 

J.58 
2.46 

J.65 
l.-14 

0.75 
J.116 

0.92 
O.IH 

J.116 
t.17 
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UNITED STATES CO.AST SURYEY.-GEOGRAPHIOAL POSITIONS. 

Section IL-Hud;,on river,from Poughkeepsie to Rhinebeck. Sketch B, No. 7. 

Na.me of station. Latitude. Longitude. Azimuth. To station- !Back azimuth. Djstnnce. Distance. Obsta.uce. 

Gurnee .............. , • .. . . • . ! 4°l ~ 45' 2i I 73 57 39 .19 

Slate Wharf, .................. :, 41 55 32.34 [ 7:l 56 39.94 
i 

llondou\ Light-house. n•••····-i 41 55 ll.!hl: 73 57 41.63 

EveJ"tson., .•..•. .... ·······: 41 54 44.57 73 56 06.33 

Sleight'< llill •••••.••. ,, ........ , 41 54 51.30 1 73 58 20.69 

Han•burgh .................... ' 41 52 37.57 
I 

AMelSmitll .................... ; 41M57.64 

i 
'l'unnel Polnt •••••••••••••.••••• / 

! 
Flatuush ....................... ! 
Chamberlain ••••••. ~... • • • ... •• ! 

I 
Livingston .••••••••••••• , ••.••• ·) 

I 
Ten Broeck....... .. .. • . . . • • •· 1 

VandemarK • • • • • • • • • • • . ••.••.. 
1 
! 

Mill•' Wharf .. , ........ , ... ., ••• i 
I 

K~ickttrb-Ocker Pier • • • • .. • . ..... j 
I 

Garrison ...................... I 
i 
I 

Port Ewen Bell Houoe,..... .. I 

41 57 02.53 

41 57 16.83 

41 5!l 10.90 

41 58 28.17 

41 .58 l;J.38 

41 57 55.06 

41 5e lo.24 

41 57 56.72 

41 fo6 53.57 

4l 51 22.20 

Rondout, Roman Catholic chureh j 41 55 17 .69 
I 

Cement ...................... i 41 55 rn.ao 

Dinsmore .............. , •••••••• ! 41 51 38.19 

I 
Esopu• Ligllt house....... . • • •• ! 41 52 fl5.30 

i 
Sukely's Observatory ............ · J 41 57 21.04 

Whisltr.y Point ••••••••••• , •••• 1 41 57 10 35 

E•-Opus,Uutch Reformedehurch.[ 41 51 11.30 

' ' 
L'nrtis' Tower ................ H .. i 4l 48 03.29 

I 
Jonea'Ho1UeTower. ·~H••••··i 41 5.110.51 

• I 
w .. t Park Episcopal (."llurcb • , • i 11 48 14 75 

Weut .......................... , 41 49 41.46 

73 54 13.53 

73 59 2S.61 

73 56 26.13 

73 57 25.64 

73 56 G6.2:l 

73 56 57,16 

73 57 03.06 

73 57 09.26 

73 56 09.33 

73 57 04.61 

73 .'i6 19.70 

73 57 54.36 

73 58 56.1!5 

73 58 34. 79 

73 ~ 41.92 

73 56 12.39 

73 55 18. 77 

73 57 21.55 

7a 57 53.37 

7:1 56 00.48 

73 55 :>I.f>S 

73 57 13.46 

73 re 12,54 

Brue.11 ......................... 
1 

41 W 00.07 73 57 39 74 

I 
Red Hook Spire... ••• ... •••••. 41 58 17 .tl6 73 5~ 23.45 

Wimmllerg, Pre.i>yterian ehureb 41 lla !>I 16 73 51 44 .311 

307 2! 51 
6 52 25 

128 38 33 
100 13 03 

314 12 o~ 
272 15 37 

273 25 31 
244 54 09 

189 52 4~ 
2:JS175l 

5~ 3!i 48 
68 "3 32 

247 3l 51 
318 00 10 

28 59 311 
20 !Ill 30 

326 17 12 
287 5U 07 

47 38 04 
12 15 37 

344 51 58 
16 .'l5 46 

16 3!i :.1 
338 44 18 

194 10 23 
17 44 24 

ll6 40 28 
94 i!8 42 

21 28 57 
251 01 19 

65 55 14 
355 46 41 

281 14 23 
:HO 33 51 

46 58 36 
!192 26 13 

65 25 26 
27:! 2il 51! 

Il4 <l'2 08 
196 42 51 

142 GS 00 
63 15 06 

63 ()9 20 
123 :.5 18 

342 24 46 
:t~ 36 ."J6 

1711 05 12 
193 01 30 

152 27 19 
243 llG 14 

24 00 25 
58 45 52 

330 28 27 
357 11 07 

JllO 52 17 
3:l6 lfJ 51 

~~~~~~~~~ 

I Kip1; .. • • ....... 1 127 2-2 48 

I 
Port Ewen Signal • . . 188 52 0.5 

Terry . • • • • • ......... , 308 37 40 ! Kingston Point ••• , , • . . 2SO 12 27 

I Railroad, (86) .... • . • .. 134 12 28 
Rhinebeck •• .. .. •• .. . . 9-2 16 10 

Railroad, (86) •••• , ..... 
Rhjnebeck ..... ~ •••••••• 

Terry ................. · I 
Kip[> ................ . 

93 26 1.5 
64 54 59 

9 53 03 
55 lV 15 

Oliffwnod.. • •• •• .. • • .. 238 3~ 08 
Meadow Point. • •. • . . • 248 51 57 

Kipp ••••••• , • • • • ... .. . 67 33 59 
Elting Signal, ••••• ,.... 138 51 04 

Kingi;ton Point •• •• • ••. 208 58 51 
Elting Signal........... 200 28 ~ 

Kipp .................. 1 146 18 !Kl 
Tunnel Point ..... • . .. lil7 50 47 

Flatbush •••• , • • • • • • • • . 227 37 11 
Tunnel Point • • • • .. • • .. 1112 15 24 

Tnnnel P<>int ........ u •• 

f'latb11sl1 ..... •••••• •••. 

Flatbush ............. / 
Tunnel Point ........... ! 
~f~b~~~~.:·::· :::::.~ 
I. . j 
T~v~n,f;!:~k ·. ·. • ·:. ~ ~:::. i 
FIEltbnsll ............. . 
MUJs> Wharf .•..••••• 

Terry .................... . 
Kipp ................. . 

Railroad, (85) ......... . 
Big Rock Point ••••••. 

Abie) Smith .......... . 
Railroad, (86) . • • • • • • •• 

AbJel.Smith •••••••••••• 
Rhinebeck. . • . • • • . .. 

Meadow Point ......... . 
Railwad, (80) •••••••••. 

Hemlock Point ••• u ••• 

Meadow Point ..••••••. 

Terry ................ . 
T'n Broeck ............. . 

I Slate Wharf ••••••••••• 
Kipp ............... . 

I Terry ....... •••••• .. .. 
Pr08peet 11111 ......... . 

Pollock .............. . 
J.loyd ................ . 

Meadow Point .•.••.••. 
l'1mpec1Hill ........ . 

Hyde Park, north •••••. 
Crumb Elbow lticlp .•• 

Pr09pect Hill ••••••.••. 
Adam• ............... . 

164 52 19 
196 35 27 

196 35 42 
158 44 42 

14 10 27 
197 44 13 

296 39 56 
274 28 06 

1!01 28 43 
7! 51 56 

245 54 07 
175 46 45 

IOI 14 58 
lfO 34 07 

l!-<6 58 17 
112 'J7 31 

2'15 24 52 
93 24 06 

294 SI 32 
16 43 03 

3'22 OB 16 
~ 14 51 

243 07 :l2 
303 M ()~ 

1112 25 14 
145 37 21 

359 05 08 
13 Ol 45 

a:n 211 :u 
63 gs ft 

2113 59 56 
!l:IB 44 46 

100 118 56 
177 11 u 

JO 52 45 
156 33 'ifl 

l8'1 45 54 PrOOJl"Ct Hill ........ . 
3S I "3 07 Adams ............... . 

!.! 46 DO 
171 53 21 

33 05 14 P""'P'!el Hill ...••••••. 
:359 3B 25 Traver. ............. . 

158 42 09 Tra.-er ....... , •.••••. 
118 1111 97 Terry ................ . 

!113 Ol 4g 
17!138 i!6 

338 41 44 
llll1M56 

Metr~s.. 
2466.5 
4483.o 

2360.0 
ll3U 5 

1342.0 
1137. 9 

1533.9 
le,;i.o 

2760.8 
:J547. 3 

4{)<14 5 
35!3.2 

4774.3 
28i0.3 

29~1.8 
6419. 7 

2969.7 
1439.8 

2475.2 
2158.5 

2737.0 
221!6.6 

1820.3 
2345.3 

562.7 
1238.4 

1232.3 
1240.8 

1322. 7 
1339.4 

2529.6 
11:>1.1 

1234.9 
1646.9 

906.4 
!21116.1 

12117 .3 
2365.8 

1362 I 
1418.4 

1888.5 
1100.9 

4160.S 
2Bit3.9 

3172.3 
2751.4 

9527,9 
11358.9 

3402.9 
41152. l 

-.5 
21663.11 

20t'?.9 
4700.9 

5160.4 
3140.4 

44118.9 
:Hll0.11 

lll!ll!l.l 
!M.1111.11 

2374.0 
111118.0 

Yar<'IB. 
2697.3 
4903.0 

25SQ.8 
l:l:J6.:J 

1467 6 
1244.4 

1677. 4 
2060.3 

3041,0 
3879.2 

4422.9 
3841 9 

5221.0 
3138.9 

3228.0 
7020.4 

3247.fi 
1574.5 

2706.8 
2360.5 

9993.1 
2511.5 

1!¥.!0.6 
!1564. 7 

637.2 
1354.3 

1347.6 
1306.9 

1446.5 
1484.7 

2766.2 
19'6.2 

13t;0.4 
Jl!Ol.O 

!Jill.\! 
3189.0 

1407.7 
2587.2 

1489.5 
lMl.I 

2065.2 
657.1 

4550.1 
3Hi4.7 

3469.1 
3008.8 

111419. 4 
!lf>77.4 

3721.3 
5415.5 

:'FT:tl.3 
2912.2 

2i!OUI 
906.3 

5843.3 
3434.2 

49111.9 
3816.61 

Hl73.9, 
fl57f! 8 i 

i 
'J596. l i 

H17H.8 I 

Miles. 
1.5:3 
2.1~ 

r.1-0 
0. 70 

0.83 
0. il 

0.95 
I. 17 

1.73 
2.20 

2.51 
~.18 

2.97 
1.78 

l.83 
3.99 

r.e.5 
o.~9 

1.54 
J.31 

]. 70 
1.43 

l.13 
J.46 

o.36 
o:n 
o. 76 
0.77 

0.82 
0.83 

1.57 
J.01! 

0.77 
1.0~ 

0,56 
7 Bl 

0.80 
1.47 

0.81 
0.88 

J.17 
0.37 

2.~8 
l.tf-0 

1.97 
!. 71 

5 92 
J.40 

2.11 
3.0~ 

].55 
I 65 

].2.i 
2.!16 

3.21 
1.95 

2.80 
2.17 

8.(15 
3.74 

1A7 
6,09 



 

THE CNITEP STATE;-\ L'OAHT Hl"H\'EY. 

UNITED STATES COAST SURVEY.--GEOGRAPHICAL POSITIONS. 

Section IL-Hudson river, from Poughl.:eepsie lo Rhinebeck. Sketrh R, No. 7. 

Name e>f station. Latitud€. I ... cmgitude 

------- ------- -----i-----

G. A. Smith .................. .. 

~uawonh •...............••... 

Wilbur East .................. .. 

Copeland ..................... .. 

WilborWest. .••..••••.....•••. 

Von Beck ....................... . 

Flannery ..•••••••••••••••.•••• 

Brooklyn Wharf •••••••••••.•• , .. 

Lawrence Wharf •••••. ~ ....•..• 

Crow's Point .•••••••••. , • , .•••. 

Booth ......................... . 
I 

Donovan'sKlln ................. J 

Hamilton Island •••.•••••••.•••• 

NewSaJem ..................... . 

Tremper ••••••••••••.•..•..•••• 

Rolfc'il Quo.rryy •• , •• , •••••••••• j 

Sleight's Ferry • • • • .. .......... 1 

Bou1h Rnndout ................. 1 

Bleightsburg, (l) •••••.•••• , ••••. 

Slelgbtsburg, (2) •••••••••• , •• , •• 

K:ingston Point, (2) ............ . 

North ......................... . 

Rnndout Light-house Signal , ••• 

Cornell Pier ................... . 

Port Ewen Dutch Reformed 
Chureb. 

Port Ewen Pier ••••••••••••••• 

N1nnber 1 ...... ••••• ......... ·• 

Number 2 ................... .. 

From Rhitiebuk lo H""'°". 

o f 11 

41 54 18.07 74 00 30.71 

41 53 30.34 74 00 ll2.S9 

41 54 45.47 73 59 29.57 

4l 54 38.76 73 59 21.90 

41 54 34.7J 73 59 51.88 

415427.62 73 59 06.08 

41 54 41.24 73 59 21.67 

415417.8!l 73 59 55.90 

4l 53 57.02 74 00 44.27 

H 54 03.85 74 00 10.47 

41 54 20.52 74 00 05.58 

41 M 12.70 74 00 17 .44 

41 53 58.62 74 VO 21.44 , 

41 53 47.51 74 00 42.14 

41 54 38.9a 73 59 01.41 

41 54 20.10 73 G9 25.13 

41 55 00.0B 73 SB 30.74 

41 54 39. 75 73 59 13. 74 

41 54 54.90 73 5B 39.36 

41 54 50.36 73 5B 44.99 

41 55 28.80 7J 57 35.09 

41 55 21.88 73 58 01.29 

41 55 lll.20 73 57 4'1.70 

41 55 09.32 73 58 116.23 

41 54 !ll.112 73 58 2'1.0ll 

41 54 35. 75 73 57 47.98 

41 M lll.42 73 58 04.36 

41 55 06.43 73 58 29.02 

Up""' Red Root............... @ 01 22.38 . 73 50 20.84 

Mount ranlding.... •••••••••••• tll 63 32.00 73 51120.58 

Azimuth. Tu station- I I I i Back azimuth.

1 

Distance. Diotance. I Distance. 

---~·----·- --------- i---r-1 ___ _ 
11 Mdre&. Ya,..u. I MLJu. 

!185 29 2B 
236 39 38 

156 19 10 
212 05 39 

243 57 46 
l!;J4 JO 12 

139 30 33 
2!4 08 3~ 

231 rn 18 
2'\ll 48 06 

200 14 43 
1~3030 

I 48 19 
67 IO 20 

6 05 53 
!Ill 23 44 

239 59 :i.o; 
ll!O 39 (l9 

133 14 18 
217 47 52 

!i8!I 58 57 
357 32 44 

25-2 08 21 
345 25 11"2 

333 39 08 
2J4 4:l Ol 

228 40 16 
300 12 39 

2085053 
107 16 32 

214 2.3 lil 
87 37 41 

82 26 31 
165 43 .55 

3il4 46 09 
219 31 16 

94 3! 24 
189 37 w 
103 29 Si 
197 10 ll5 

330 52 22 
299 49 l7 

282 28 29 
2M 3119 

12.'l 30 15 
272 40 26 

26.'i 03 24 
236 00 00 

115 1)3 00 
169 51 54 

260 46 00 
230 00 15 

1170 44 52 
193 liti 44 

2.'i9 00 59 
11!15 03 2J 

Elting ..... 
Vcmeut •• , .••.••••••. 

G. &. Smith .... : ....... . 
Cemcllt ...••...•..•.•. 

Kipp ................ .. 
Ce1nent •..•...•••.••• 

Wilbur East ••.•.•••••• 
Cement.......... •. 

\\'"ilbur East ......... . 
Copeland ................. . 

Cement .............. . 
Wilbur .East •.•.••• , , ••. 

~Jt~~n~~~t: :::::: :::· ! 
EHswortb ............... . 
G.A.Smith ......... .. 

Brooklyn Wlrnrf ••••••. 
RllsworLb, ..•...•.••. 

G. A.Smith ......... .. 
Brooklyn Wharf .••••••. 

Brooklyn Wtlarf ....... . 
Ellswortlt ...••...•.•.. 

Broolrlyn Wharf ..... .. 
El11Swurth ............. . 

Ellsworth .............. . 
Brooklyn Wharf ....... . 

Brooklyn Wharf. ..... .. 
Ellsworth ... -- ........ . 

Cement ............. .. 
Wilbur Ea."'t ......... .. 

Cement ..••••••••• 
G. A. ~n1ith ........... . 

Ahieh3mith .......... . 
Ccme11t, ............ .. 

Von Beek ............. . 
Cement ............... . 

Abie.l Smith ......... ,. 
Cement •••••••••••••.. 

Able I Smith ........... . 
Cement ................ . 

Railroad, (!!6) ........ . 
Rtlinebeek ............. . 

Rhinebeck •••• , , ...... . 
Kingston Point, (2) , ••. 

North .............. .. 
Rhinebeck .......... .. 

Romdoul L. II. Signal .. 
Nortb .•.••..•..••.••. 

Wilbur, eas:t .......... . 
Cement .............. . 

Railroad, (Bil) •.•••••••• 
Rhinebeck •••••••.•••. 

Rondout L. H. tlignal. 
North ................ . 

Rondout L. H. Signal •• 
North ••••••••••••••••• 

105 31 ll6 3M7.6 3846. 7 2.19 
56 40 55 3196.7 3495.81 1.99 

3:.'6 ls s1 1sa1.6 11ss.o I l .oo 
3~ 06 as 3811.4 4168.o I 2.a1 
63 59 57 50ll.8 5480. 7 . 3.1 l 
M 10 49 1556.5 1702 l I 0.97 

:il9 :JO 28 272.1! 297. 7 i 0.17 
44 09 09 1558.2 1704.0 ! 0.97 

57 12 33 
79 48 26 

26 15 04 
3J.5 30 14 

181 4B 19 
247 IO 00 

186 0.5 48 
270 23 21 

60 00 07 
l:JO 39 37 

313 14 04 
;,7 48 0-2 

!09 59 03 
177 :Y2 46 

72 CIB 3.i 
165 25 12 

153 39 21 
44 43 18 

48 40 47 
12U 13 05 

28 51 11 
2tl7 16 13 

d4 24 25 
267 3Q 57 

26~ 25 M 
345 4:! 52 

154 16 14 
39 :n 42 

274 31 53 
9 37 59 

28'1 29 30 
17 JO 12 

150 5i 46 
119 49 46 

102 29 15 
70 31 36 

:163 :ro lf.2 
92 40 59 

115 03 54 
56 00 17 

295 0-2 35 
349 51 46 

80 46 32 
50 09 52 

90 45 07 
13 36 46 

79 1<> 116 
45 03 37 

611. 7 
702.0 

1629.9 
772.2 

168.9 
755.5 

1475.1 
802.4 

1287.4 
1263.2 

640.2 
548.1 

237.4 I 
1549,5 I 

521.7 
1350.2 

973.4 
836.6 

1419.4 
l0f>'2.3 

1270.5 
679.6 

205~.6 
1512.6 

1275.4 
379.3 

414.0 
1409.8 

1008.9 
628.9 

962.5 
795.6 

1667.1 
Jl:Jti.9 

l~.6 
G40.4 

541.4 
1139.9 

lOllll.ti 
69:J,O 

1716.4 
1663.7 

ll23.l 
1671. 7 

522.2 
30tl.4 

945.8 
674.6 

i 
~~:~ i 

I 
1782.4 I 
844 5 i 
184.7 i 
826.2 I 

1613.1 

1

1 

877.5 

14-07.91 

!~~:;I 
259.6 I 

1694.5 : 

s10.s \ 
1476.5 ' 

1064.5 ! 
~14.9 I 

I 

1552.2 i 
J/50,8 I 

I 
1389.4 ! 
743.2 i 

2-244.7 I 
16~4.l I 
1:r-IU1 
452.71 

1541.7 

1~:~1 
!052.6 
870.0 

18>!3. l 
1243.3 

1781.0 
700.3 

SW.I 
1246.6 

! 
1126.1 1' 

757.8 

1877.0 
1819.4 

1228.2 
1828.l 

571.l 
3;is,5 ' 

JO:l4.3 
737.7 

0.38 
0,44 

1.01 
0.48 

0.10 
0.47 

O.Y.l 
0.:>11 

0.80 
0.7!l 

0.4-0 
0.34 

0.15 
0.96 

0.32 
0.84 

0.60 
0,52 

0.88 
0.65 

0.79 
0.42 

1.27 
0.94 

0.79 
0.23 

o.26 
O.t<!l 

o.oo 
o.~9 

0.60 
0.49 

1.04 
0.71 

I.QI 
0.4-0 

0.34 
o.71 

C.64 
0.43 

1.07 
J.03 

o.-ro 
1.04 

O.:i;! 
0.18 

0.59 
U.42 

79 !12 29 Durhan'• ... • .. • .. .. • • • 239 18 00 9213.0 10075.l 
!w:M.9 13161.0 

5.72 
7.4'! 13 23 30 Trader............ .. • • 1113 llll ll9 

329 28 01 Burhan's •• • .. ••• • ..... 149 2t 3!l 
287 48 ll6 Upper Red Hook....... 107 54 117 

66!l0.6 7240. l 
llKM0.4 14260. 6 

4.11 
8.10 



 

240 HEPOllT OF THE 8UPEl:UNTENDENT OF 

UNITED STA'l'ES COAST SURVEY.-GEOGRAPHICAL POSITIOKS. 

Section IL-Hudson river, from Rhinebecfc to Hudson. S!cetch B, No. 7. 

Name of station. ---T-o-•t_a_li_o_n----l-B-•_c_k_a_z_lm_u_•h_l,. Diotance. / ~istance. Di•t•nce. 

----1-

Latitude. 

I 

Longitude. I A•imuth. 

Big Hill ...................... . 42 o~ {~.74 ! ;3 5~ ~.671 33 28 35 I eurl.lan'!il ••.••.•.••••.. 
i I 70 48 08 Mount Paulding ..... .. 

42 05 12.28 1'! 73 52 .(H.11 341 28 56 I' Upper Red Hook ...... . 

" ! .'I 

213 25 43 
2!)04338 

161 30 05 
252 4ll 12 ?2 S4 04 Muunt Paulding .••••. 

42 07 45.74 ,1

1 

;3 55 3'2.521' 33 ~9 13 Mount Paulding .... .. 
318 50 la Big HUI ............. . 

42 05 13.53 f 73 53 15.119 330 31 52 Uppt>r He<! Hook .... .. 

Round Top ................... ! 

Kortzc .... ,,. ...... , .......... I 213 46 40 
138 6-J 12 

150 33 49 
83 35 30 LasbEr ....................... •· / I 263 35 U4 Big Hill ............. .. 

Carskill .................... ····1 
lllueli1l1 .................. .. 

42 II 21. 7B 74 01 55.16 

42 11 03.62 73 48 3.5 91 

42 08 27.34 7a 51 42.70 Hover .................... ·•• I 
Turkey PoinL, north............ 42 01 02.13 73 56 02.41 

I 
Ulasco Signal .................. 1 42 0-2 37 ,97 73 56 19.46 

Cruger't1 l\~harf.. .•• . • ••• ••• •. 4!l 02 51.30 

Whltnker .... .... ••• ... •• .. . . . 42 01 27.38 

Thi11le • • • • • • • • • • .. •• • • • • .. • • .. 42 03 26 .21 

Sk .. 1...... ...... ........ ..... • 42 01 47.67 

Cruger'& [~land •• •. ... • . • . • . • •• . 42 0-2 10.09 

Donaldson • • • • • • .. • • • • .. . • • .. .. 41 59 43 .S-2 

Rosina .... •••••. ... • •• .. . .. .. .. 41 59 47 .68 

Croghan ••• •• ••• ..... .. ..... 41 59 25.16 

Delano .. •• • • • • • • •• .. • • • • • .. • .. 41 58 52 .01 

Turkey Foiot, south............ 42 00 lH.20 

Goldsmith..................... 41 5!1 04.58 

73 56 02.44 

1 

73 56 12.10 I 
73 56 02.13 

73 56 16.92 

73 55 00.98 

I 
1a ss 4t.ss I 

73 56 !Jtl.12 

73 56 ;J6.B6 

73 56 03.34 

Hayner .... • ... • .. .. ... • ...... 41 58 59 65 J 13 55 33 .86 

I 

Delano's Bouie.. .. ...... .... 41 .56 45.91 73 55 19.96 

Railroad Drawbridge........... 4i! 01 13.97 7a 55 17.07 

Barker..... ••••• •• • .. • .. .. • .. • 42 02 34.65 73 M 40, 75 

Trap Clilf.. ... • •••••• •• • ....... 42 00 23.l!ll 73 55 22.39 

Jcebouse Wbarf..... •••••• ••• 41 59 56.59 73 S6 23.43 

Cramer........................ 42 00 16.2~ 73 56 00.!lO 

Llv!npton Manti............... 42 00 53.88 73 55 06.32 

Tlllol9oll'a Wharf..,.,. ..... •••• -Ill Ill 518.50 73 54 lii.17 

1111Jdaleah1&11cl...... •••••••••• .fi ll!l 47.72 73 55 18.0ll 

Glasco Wba.rf' ........ •••• ...... 411 OD I0.14 73 56 11.81 

3i6 13 16 Mount Faulding ....•. 
3·H V5 Ol Durban's .••.••••••••. 

91 49 35 
!17 26 2J 

221 37 40 
76 21 17 

:l:ll :r; 08 
241 07 08 

352~ 
2'7 4~ 

Catskill .............. . 
Bigllill ........... .. 

Blue HUI ............. . 
Kortze ··~· ............. . 

Sukeley's Ohff-rvatory. 
Staats •••••.••••••.•••. 

Turkey Point, north ••• 
Sta.a.ts ••• ,, ••••••••••. 

359 59 21 Turkey Point, north . ,_ 
283 44 51 !Staats ............... .. 

175 33 16 Glasc<> Signal ......... . 
J84 54 24 I Cruger'• Wharf, •••••• 

0 04 57 ,'I Turkey Po;nt, north ••• 
0 22 40 

1 
Cruger'• Wllarf ....... . 

189 37 51 i Cruger'• WhLrf ...... , 
258 29 58 . Staats ............... .. 

122 36 01 Glasco Sign.a.I. ......... . 
Ha 00 01 Cruger'• Whllli' ....... . 

12 30 53 MiDs' Wharf . .. • ... .. 
36 4B 57 Livingston .......... .. 

16 14 30 Livingeton ........... . 
1!77 117 39 Donaldson ........... .. 

2-l.'i 59 29 DanaJdson .......... .. 
199 34 59 Rosina·~ .............. . 

l3'J 54 2.l Croghan ...... ,. ..... .. 
lB 27 211 MIU•' Wharf ........ .. 

346 30 59 Donald.on .. • • • • .. • • .. 
14 58 31! llosina ............. .. 

!131 /JJ 33 J)onaldoon .. • • • • • • . . 
199 09 ~ llosina .............. . 

166 !.l 00 
161 118 22 

271 40 38 
!l<J7 23 41 

41 39 45 
2"" )ti 43 

171 37 37 
61 OU 11 

172 26 39 
97 43 05 

179 59 21 
103 46 54 

3.i5 33 ll 
4 54 30 

1€0 04 57 
J81l .2.2 40 

g 38 01 
7S 32 lL 

302 35 22 
323 07 33 

19'.2 31 35 
216 48 06 

100 14 O!I 
117 08 09 

66 on oo 
19 33 (it) 

313 53 54 
198 ;n 13 

166 31 14 
194 5!! 23 

51 04 16 
19 09 41 

140 56 26 Rosina • • .. .. • • • • .. • . • . 3-20 55 51 
63 ll8 58 Livrnpton ...... ...... 943 o& 02 

100 11 25 Goldsmith............. 286 10 ll7 
76 15 59 Llvlng&ton ••• .. .. .. • .. 2511 14 ll4 

Ji4 33 45 Turkey P<>int, 8011lh .. • 236 33 14 
70 44 24 Turkey Point, north . .. !l50 43 54 

W ;i:; 51 Glasco Siplal.... ••• • . 272 34 4.5 
S6 46 ll6 Slceel • • • • • .. • • • .. • .. .. 236 45 ll2 

1 M 08 llS Sir.eel................ 33' 07 28 
131 lH !ill Turl<ey Point, south • • • 311 51 !Z3 

239 Oil 14 Trap Clift' .. • • • • • • • • • • • 59 06 56 
l!llil 43 6'1 J)ollllldson. .. .. .. • .. .. lUI 44 !15 

2511 SD 10 Trap Clilf.. .. , • .. 711 511 49 
6 ff oc Jeell<luse Wharf • • • • • • • 186 '9 D!I 

101 09 46 TW'k"Y Point, nortll. .•• 281 09 OS 
11111 21 19 Qlaaeo Signal • .. .. • • • .. "311 llO 30 

16 !11 11 Ll'1npton'• lalud. .... 196 57 Ill 
G3 17 Dl 'l.'ukey l'omt, north.... !243 16 14 

36 IO 44 l!keel ...... ,, .... ...... 216 10 05 
1311 1111 !lit 'l'blotle ... , ...... , • • • .. <1.19 1111 119 

1184 !ill 5C» eni,.w•• lllland •• • • • • • • J04 51 114 
113:1 lll! lllJ lllqdalen llluid ... • • • • M 911 06 

Metrea. 
10708.9 
9808.5 

7479. 7 
10498.5 

YtJTh 
Jl710.9 
107'ai.3 

8179.6 
11480.8 

:i~:! I i~~t~ 
8189.8 8956.1 

886.3 969.2 

149'~1.4 16:ll7 .6 
21346.2 l!a343.5 

1~346 .3 \!0063 .o 
l2o.5.5.fi 13183.6 

~451.5 7055.2 
M;JU.8 5939.0 

6E94.I 7!i39.2 
4e;J0.4 5'.IBil.4 

2982.5 3Wl.6 
4663, 7 5100.l 

3368.0 
4355.0 

2184.2 
25913.5 

4444.9 
1075.8 

1991,3 
4656.9 

15.'111.5 
151!9.l 

2947 ,7 
2003.4 

2554.9 
Hl:fl.11 

1311-2.5 
737.4 

1475.9 
1357 .5 

2147. l 
2028.6 

1911 6 
1407 .6 

1008.5 
2J49.4 

2066.6 
~3.5 

l'.175.6 
1106.0 

!1!172 .2 
116'4.4 

!!1175.3 
lilM.O 

1636.6 
11144.1 

1350.8 
610.0 

1315.3 
38il5.2 

lllll.!I 
leot.1 

llii!lll.I 
1581.5 

1008.5 
u;ul.ll 

361'3.1 
47&2.5 

2..11!8.6 
2841.6 

4860.6 
1170.5 

2177 .6 
51JY•.6 

1745.9 
1137 .8 

3223.5 
3175.I 

2794.0 
llilll.5 

152-l.8 
8J6.4 

1614.0 
HB-4.5 

2348.0 
2218A 

!!090.5 
li>311.3 

2087.1 
2358.5 

2l\60.0 
2$19.0 

1395.0 
}!188.4 

2484.8 
!18111.8 

314<!.3 
]383.4 

1789.7 
1141.8 

]477.9 
667.1 

1438.4 
39114.4 

1!121.0 
1978.4 

l151)9.8 
1101.1 

lll!a.7 
11141.8 

HiU.., 
6.65 
6.W 

4.651 
6.52 

5.85 
3.79 

5 ~ll 
0.55 

9.27 
13.26 

11.40 
7.49 

4,01 
::i.37 

4 28 
3.00 

1.8,'; 
2.90 

2.09 
2. 71 

1.:1 .. ~ 
l 61 

2.75 
0.67 

1.24 
2.89 

0.99 
0.99 

I 83 
1.80 

l.59 
0,64 

0.86 
0.46 

0.9'2 
084 

1.3!1 
1.00 

1.19 
0.87 

I 18 
l.:J:l 

1.26 
1.43 

0.79 
0.69 

1.41 
1.64 

I.79 
0,78 

1.0!I 
o.~ 

0.84 
0.38 

o.~ 
~.11:1 

0.69 
1.12 

J.4'l 
0.97 

o.w 
U.93 



 

THE UNITED STATES UOAST SCRYEY. 

UNITED STATES COAST Sl'RVEY.-GEOGRAPHICAL POSITIOKS. 

&ction II.-Hudwn rfoer, frorn Rhinebeck to Hudson. Sketch B, No. 7. 

I I 
Name of station. Latitude. Longitude. Azimuth. To statLon- Hae-k azimuth ! Dh•ta.nce.} Di.iltance. 

• f II j------I---·------- ·-

73 55 39.071 

73 55 10.81 

Barrytown ...................... . 

Sycamore Point ............... . 

De Peyster ..••••••••••••.••.•. 

LorUlard •••••••••••••••••.•••• 

Rail road, (97) ................ . 

Mynderse ••••••••••••••••••••• 

Soiedherg ......... •••• ••••••••• 

Roek Islanid .................... . 

Olermont ....................... . 

Bail road, (98) ................ .. 

Malden •••••••••••.•.•••••••••. 

Light- bo11&e Wharf. ••••••••••.•. 

Stony Point. ....................... . 

Frame .......................... . 

Hannah ......................... . 

Shaler .......................... 
1 

Flat. .......................... , 

Break water •• , • , .......... •• • · • J 
r 

Koone&' Island .................... : 

I 
Powaer-houll6 .................. , 

Field .......................... . 

Brodhead ...... ·••••• •• •• ·•••· 

Sa111enle1 Llpt-houe ....... .. 

Epileopal Choreb ............. . 

lll>man Oal.hollc Oh11rch ........ . 

Duteb Betbnned Chureb ••.••••• 

.llfelltodiat CflQtth ••••••••••••••. 

41 59 54.B3 

42 03 05.93 

420348.40 

42 03 59 26 

42 ro :iil.48 

42 04 30.50 

42 03 :f.!.f7 

42 ll4 57 .34 

42 05 OJ. 78 

42 ~5 27.87 

4~ 05 37.:lO 

42041727 

42 04 OS.77 

42 04 12.16 

42 oc 24.90 

42 04 24.29 

.ft 03 58.LO 

411: 04 12.61 

42 04 22.98 

42 04 H.50 

~2 04 U.2.fi 

411 04 17.56 

~2 04 llll.61 

42 04 35.36 

~ii 04 39.57 

4!I 01 39.15 

73 55 10.19 

7:J 56 IC.13 

T.l 55 08.82 

73 56 14.96 i 
I 

73 56 11.93 

73 55 46.48 

73 54 511.19 

73 54 51.03 

w 55 3.'i,90 

73 55 28.fiJ 

73 56 !13.60 

73 56 38.03 

73 56 21.57 

T.l 55 .fU. 38 

73 55 .ft.03 

73 M 50. 73 

73 55 55.25 

73 56 19.77 

73 56 15.23 

73 55 27.93 

73 56 35 51 

73 56 27 .42 

73 56 48.01 

73 56 37.112 

73553388 

'l'ivoJl l'laptaJI" ................. I 42 03 83. ll 73 55 09. II 

BantweU. ..... ...... .......... <151 06 U.38 73 M 37.73 

F.q bland........... ..... •••. .a 05 17 .56 73 55 30.99 

31 

93 03 35 
9 21 57 

61 21 10 
117 5.'i 35 

o :n oo 
5 29 25 

3"0 03 04 
2<l2 50 11 

5 31 49 
90:;;; 36 

~I I 05 30 
337 33 36 

241 Oil 30 
177 46 21 

19 :11 5~ 
~ 30 55 

83 15 24 
61 56 39 

B 22 43 
8 2tHl'J 

28.S 45 00 
348 27 21! 

335 16 44 
6i 19 54 

2s.~ 54 34 
2.:.2 39 17 

262 57 26 
283 27 07 

319 :;o 10 
325 12 26 

7 Oli 49 
92 5() 01 

42 31 12 
269 04 38 

60 50 27 
!14.S 53 55 

988 38 46 
:t.r. Ml 45 

42 42 fl! 
83 40 07 

53 41 27 
3H 19 40 

248 47 4!1 = 211 39 

323 15 21) 
2f)8 OI! 12 

273 39 13 
351 57 14 

:JQ'.l 11 41 
344 39 Ill 

327 55 !11 
299 03 58 

283 35 12 
62 41 05 

lceh{)U~e Wharf., ••• , 
UonaJdson. • • • • .. • • • , • , 

Glito:C'll Signal .••••••. 
'J'lll8Lle .••.•.•••.••..•. 

8vcnmore Poiut ...... ,. 
Magdal~n ll'>la.nd .•••• , . 

Cr11Jer's !~land .• , .•. , . 
Ile Peyster .•... U•• 

Muda!Pn Island •..•.. 
Lorillard ..•.......•. , 

De Pey~ter ............ . 
Magdal~n Island ••••. 

R•ilroa<l, (97) ....... . 
Myndcrse ..••••••• , , •• 

l_jorillRrd .............. . 
Railroad, ("97) .•• n .... . 

ROC'k Island ••••.••..• 
Myndcrst:: •.••••••••.•. 

f"'lf>rmont ••••••••••••• 
Railroad,. (97) ..... , •q. 

Railroad, (~) .••• , , ... 
li8il road, (9'l) ........ . 

ne Pf')'ster ........... , 
LcJrillard •••.•••••••••• 

RaihoaU, (97) ....... , 
Lighthouse Wharf •••••. 

Lighthotl~ Wharf ••••. 
Stony Poi11& .•••••• , •••. 

Frame ................. . 
Lorillard , ............. . 

Frame ................... . 
Htu~nah ............. . 

Smedber( ••.••••••••. 
Railroad, (1!7)., ...... .. 

LnriUa["d ............... . 
Lighthouse Wharf • , .. 

Li~thoose Wharf .•... 
Br-eakwater ............ . 

Lorillard .............. , 
Frame •.••••••••••••••. 

Frame ................... . 
Lorillard .......... ••••• \ 

R~ilm<•d, (!17)-··· ...... ! 
lJe Peyster ............. . 

Railroad, (97)... • .. .. 
Clennon& .............. . 

Railrn11d,. (97) •••. , •••• ·.1 
Glasco Signal ••• , .• , •. 

Railrnad, (117) ....... .. 
Lorillard •.•••••••••.••. 

t.~orilla.rd ............... . 
Railroad, (97) ....... .. 

Myndertte •• - ........... . 
Mount. Pa.~lding ........ . 

Turk~y Point, north •••. 
Clasco Signal ....... .. 

8 19 18 Mao:dal<>n lol&nd ..... .. 
43 34 04 Glaoco Signal •••• , ... .. 

49 ._, •s 
19 01 19 

1171 43 55 
ll'J9 L7 .56 

Mal<len ................ 
1 Hailroad,97 ........... . 

Barnwell ......... , ..... ·I' 
Railroad, ( 98) .••••••••• 

' '" ;-M-t-1 
273 03 O& \ to-i~~2 i Yur.h. 

lll/.8 
3i6.9 169 2·1 :;s I :IOJ.8 ! 

' I 
241 20 24 I 1799 {JI 1967.3 
:.!97 5.1- 01 ! UJa.5 I 1460.5 

180 37 00 
le5 29 20 

180 03 40 
10~ 50 54 

185 31 43 
210 :>4 52 

l.ll V6 13 
151 34 14 

fil O!I 12 
357 46 19 

199 31 39 
1.54 31 ~1 

263 14 M 
24l :;;; 4li 

188 22 40 
188 25 50 

105 45 30 
168 27 47 

J.'5 16 56 
212 19 23 

103 53 ll 
72 39 4l 

82 <8 03 
103 27 20 

1:19 50 20 
145 12 42 

IB7 06 48 
272 49 50 

22'J :JO 51 
89 (14 59 

240 50 06 
6J 5~ U4 

!OB 39 01 
147 59 51 

2'.!241 48 
263 39 48 

233 41 24 
164 19 44 

fi8 48 26 
79 21 23 

143 15 33 
21! os aa 
9:1 40 II 

171 57 25 

lW 12 34 
164 39 21 

1•1 56 44 
HY 115 04 

Hl3 35 27 
212 39 16 

ll09 53 03 
3:111~43 

11'6 19 12 
!123 3.1 17 

9119 211 06 
l!l!l 01 10 

94 44 31 
149 08 24 

13 0.2 I 1432.S 
1•"11.5 I 2056.5 

a·s2.6 1
1 

3917 .s 
1:.0~ .4 I !6411.4 

2193, I I 2'.l!l8 3 
1501.:J I 1641.8 

i 
1975 .51 2160.3 
.t4:.J. l 37al. I 

16.51.si ls12.9 
1791.4 I 1959.o 

1901.21 !lO';!I,] 
24J!J .6 I 219!1.B 

1163.81 1272.7 
2051.4 I 2-i43 a 
813.9! 8911.1 

2787 .6 ; 3048.6 

' Hl71.4 ! 
3111.3 i 
9!<0.61 

ll96.4 I 
1320.2 
880.0 

12!'1'r.01· 
449.6 

514.3 
963.1 

377 :J 
378.9 

1073.0 
72:>.6 

M4 9 
35~.4 

550 6 
.377 .ii 

639.R 
6~5.7 

J09.3 
4811.5 

1637 .5 
1521.5 

734 3 
1"47.0 

1996.& 
2637,I 

2135.l 
llM.I' 

1467.~ 
!llUB.4 

543.4 
4\!0ll.l 

1317.2 
!2:09: .. 7 

1415.0 
11:147 .2 

1759 2 
146i.O 

12i1.1 
1789.6 

1171.6 
3402. 4 

1072.4 
130t3.3 

1443.7 
962.3 

H07.4 
491, 7 

562.4 
1003 2 

412.6 
41~.3 

1173.4 
793.5 

~:l,9 
3i'5.4 

602.1 
412.6 

699 7 
717.0 

11!1.5 
W0.5 

1790.7 
1663.9 

803.0 
1691.7 

2163.6 
l!88;1, ~ 

2334.9 
11162.8 

1604.6 
ll<!S.'l.li 

594.2 
400-2.9 

144il.4 
11291.8 

1547.4 
!IM6 8 

1!1'2.,.8 
1604 J 

1312.6 
l9S7.1 

241 

Di.stance. 

MiJes. 
0.63 
0.22 

1.12 
0.1:13 

O.BI 
1.17 

2.2:! 
<UH 

J.J6 
0.93 

l.'23 
2.13 

J.03 
I.II 

1.18 
1.25 

o.•~ 
1.27 

CUH 
1.7:! 

0.61 
J.93 

0.61 
0.74 

0,1!2 
0,55 

O,BO 
0.26 

0.3il 
0.60 

0.!!3 
0.!13 

0.67 
o.45 
{.!'fl; 
0.22 

0.34 
0.2J 

0.40 
0.41 

0.07 
0.30 

1 Oii 
0.9<l 

0.46 
0.96 

1.24 
1.64 

1.3.1 
0.72 

0.91 
I.62 

0.34 
2.62 

0.1!2 
1.30 

0.88 
1.43 

1.09 
O.lll 

0.76 
1.11 



 

242 REPORT OF THE SCPERI~TEXDENT OF 

UN:TED STATES COAST SlJRVEY.-GEOGR~<\.PHICAL POSITIONS. 

Section JI.-Hud~on rixe1·,from Rhinebeck to H11d.~on. Slcetch B, No. 7. 

Name o-f station. Longitude. I Azimuth. 'l'o station- I Back <1zimu b : Distauec.: Distanee. I Distanee. 

----·------~ I ------ -- ----·--- -~ --- ----i----

Latitude. 

Ludlow ...................... . 

Bri11k'$ \''barf .••.•.. , •••.••••. 

42 U{i 39 87 ' 73 iii 3il.~l 

42 V6 40.87 ! 73 55 15.331 
8 11 12 

62 f>2 20 

l!6 40 ~9 
271 4~ '12 

R.1ilmad, (IOl).. ............... 42 07 06.JO 

West Camp................... 42 07 2'>.£0 

Ea1:1t Camp •• ,.,................ 42 07 4J.3:i 

Red Homie. • • •••••..••••••• , • 42 07 55. 20 

Gould's Wbarf ... .• . .• • .. . • . . • ~2 08 34 33 

Hog's Back............. • .. • ... 4:! 08 51.44 

Sewarcl's Island • •• • . .. • ... . •• • . 4~ 09 57, 85 

flliyder.................... 420911.90 

Puddeeart ••••• , ..... ••••• -12 l9 06.71 

Maucus Hook. .. ....... •••• ... 42 09 54,51 

73 54 17.09 I 59 48 45 
J~5 13 •7 

73 54 51. 50 3(16 41 24 
3J2 56 ;;1 

7J ~ 4B.17 BO 02 98 
6B 57 53 

7~ 54 :J:l. 89 34.'i 42 1 I 
289 13 55 

735409.W 251026 
342 56 45 

73 53 16. 56 19 03 32 
66 24 38 

73 53 28.12 35~ 36 58 
20 05 5-9 

73 53 04 69 159 13 41 
fll 57 11 

73 54 01.01 262 55 37 
2!1-1 46 14 

73 53 58.23 310 49 18 
Jl6 5li JV 

! Barnwell .... •••·••••·· ' II M1~~~·4 y,00::·1 ! Miles 
Egg Island............. ~~ ~l ~~ 15Ul. 8 164U 1 3:~~ 
Egg Island............ 206 40 29 ~ll. 2 876.21 O 50 · 
Lndtow.. .... .... •••• 91 49 II 977.3 lotili.7 0~61 ' 

Brink'$ Wharf ........ . 
Kortze , .•..•..••• , •••. 

Railroad, (lCll) ....... . 
l~udlow ................ . 

Railroad, ( WJ) •••••.•• 
West Ca.mp ...... 

RailroRd, (IOI) ••••••••. 
East C an1 ll· ....... • : .. ... . 

Red House ............ . 
East Camp ......... •••· 

East Can1p .............. . 
GouJt:l'.s W barf ........ , . 

Ro~~i;;; Raek •••••••••••• 
Gould's Wharf., •..••. 

8ewa.rd't" hland ........ . 
Goulct'e Wharf •••.•••.. 

Snyd•~r ............ , •••• 
Hog's Back,,,, •.•.... 

Hover ................... . 
~nyder ..... .-•~· ......... . 

239 48 06 
:l05 12 56 

1~6 41 47 
16>! e6 46 

2IO 02 O!J 
248 :>7 II 

16.5 42 22 
109 14 25 

2tl5 !O 09 
162 5ti o9 

199 03 11 
246 24 03 

172 37 ll6 
2{)0 05 :18 

339 13 25 
2~! 06 28 

8'l 56 15 
ll4 46 ·H 

130 50 49 
136 56 46 

1548. l 
21i!0.4 

985,7 
146~.9 

1326. 7 
1558.5 

156.1.2 
1112.2 

13:13.7 
1646,J 

22-23.2 
13l8.7 

206.7.9 
2743.7 

1516.l 
llltl0.4 

1302.8 
!!2J.O 

4ll2.~ 
179!1.4 

1693.0 
2310 8 

1077 .9 
l.;9\l.8 

145/l.8 
17U4.3 

1709.5 
1216.3 

1458.5 
1800.l 

2431 ,2 
1442,l 

2-2.>9.2 
3iJ00.4 

16!'8.0 
2056.4 

14"4.7 
l229.2 

4497 .5 
1967 .8 

0,116 
1.32 

0.61 
U.9J 

O Sil 
0.97 

0.97 
0.69 

0 S3 
l.02 

1.:18 
0.82 

l.~8 
1. 70 

0.94 
l.17 

0.81 
0.70 

2.55 
1.12 

Wynkoop Ilill.... .• ...... ••••. 42 11 04.91 73 52 :3'.!.18 270 23 49 , Blue Hill.............. 90 26 ~8 
42 17 oo Maucus Hook.. . . . . • • • • 2"t2 16 02 

-'•hll.3 
2Y:l5.6 

591!8 6 
3'210.3 

3.37 
l.Bil 

Day ..................... ~ .... . 42 12 52.64 

Eagle's Crag...... • • , •••••••••. 42 12 11.80 

Burget ........................ . 42 13 57.24 

Railroad, (104) ................ . 42 09 49.23 

Perie's Point ......... , •• ••, .•••. 42 10 00.40 

Rocliff Jansen Kill .••••••••.••• 42 10 5C.80 

John Swith ••••••••••••.••.•••. 42 JO 08.116 

Ram shorn Creek .................... 

1 

42 II 49.72 

Camp Creek .................... i 42 lO 20.61 

73 .51 12.44 

73 f>2 11.6:1 

•3 50 49.16 I 

73 52 32.321 
I 

53 52 JB.25 • 

73 51 12.27 

73 51 36S8 

73 51 07.16 

73 51 46.69 

Eiche Hook ..................... 42 10 47,02 73 5\l 23.29 

Wynkoa? .................... .. 4Q 10 57.57 

Pox Creek •••••••••••.•••••••. i 42 II 21.61 

I 
Long Doek ..................... J 431 12 39.02 

I 
lleeker ................... ••• 1 

.aodgcn.' I~la.nd, i;-outh •••••• •••· 1 

42 12 46.10 

42 13 13.94 

Deep Point ••••••••• • •. • • • • • • • • -1 
I 

42 13 25.51 

Goode• ••••..•.•••••••••••••• 

1

1 

llodcers' bland, nonh .... · • • • · • · 
1 

4'J 1a 59.19 

42 13 4l.a2 

73 52 05.56 

73 50 47.44 

73 51 M.80 

73 50 92.1171 

73 50 J;l.!!6 

73 50 36.e.5 

73 50 21.43 

212 55 49 
28 2~ 03 

8 49 :<6 
;J;JV 16 50 

IOI 43 21 
94 44 05 

85 29 08 
87 11 \15 

44 15 06 
103 22 24 

168 09 27 
14~ 43 30 

12 '.!4 S'l 
ll4 44 34 

49 17 >-! 
170 :l2 22 

Blue Hill ............. . 
Wynkoop Hill ••••••••. 

Day .................. . 
Blue Hill ............. . 

~:~.H~l;ii::: ::: :::::::: 
Seward's Island •.••••• 
Maucus Huok .•• , ••••. 

Maucus Hook •• ,, ••• , • 
::StJward 'd [$land ...... . 

Perie's Point .......... ~ 
WyukOO? Hill ..... •··· 1 

Engte'8 craa ............. . 
Wy>Jkoop Hill. ••••••. 

John Smlrh ............. . 
Bagl~'s Crag ........... , 

Petie's Point ..... , •• , •. 
i!:ll!!le'• ()rag ........... . 

1ai ::ii 35 
20ll 31 JO 

46 39 15 
ll3 (JJ 54 

188 48 23 
150 18 20 

281 42 43 
274 43 08 

2115 28 01 
267 JO 38 

224 l4 2-~ 
283 21 31 

348 09 04 
:fJ3 42 .;a 

19? 24 3-2 
294 43 51 

21!9 17 :J:j 
ll50 32 05 

314 OG 27 Camp Clreek. •••• ..... 134 OG 5~ 
44 !16 59 Sew..rd's Island........ 224 26 I.> 

3.19 11 57 
219 41 29 

168 00 31 
152 2fi 39 

188 58 57 
349 69 55 

!Sb 15 37 
100 04 47 

54 46 lD 
35 fl'J IP 

9 23 52 
304 &I 17 

3bli 15 08 
251 18 i!5 

147 OJ Oii 
67 lj!l 10 

Camp Oreek. .......... . 
Roeh:ft" Janeen Kil) ... , • 

!lay............ . .. 
R.amsh<>rn Creek •••••.. 

ll•'1t"t .............. .. 
Jl'ox Creek ••••••• ., •••• 

Bura:et ................. . 
Day .................. . 

Day •••••••••••••.••••. 
Long Doell: ........... . 

Lonr !lock ........... . 
Rod.gen' lt!land,BOu.h .• 

ltcdiers' llland, eouth •. 
DeeµPoiu& ........... . 

Goode• .......... •••••• 
DeepPoinl •••••••••••• 

159 12 09 
9ll 4!! 05 

348 00 13 
332 26 llll 

8 Ml 08 
170 00 07 

&15 15 llO 
!liHI04 H 

!1.'1-4 45 43 
215 OJ 4~ 

lll9 !13 ~ 
124 34 32 

176 15 11 
W-:J 18 13 

3'l7 Ol2 56 
23i 3t! <!IS 

49=*l.6 
3.82.8 

18~5 2 
5377.2 

16249.9 
6167.~ I 

J:l08.i! '1 

111'18.3 

2301.71 
l6v5.9 

2170 6 
1884 2 

38n 5 
2141.0 

3183.I 
1628. l 

1155.9 
3477. 7 

1170 4 
2125.2 

l\!19.8 
1240,4 

2R71.0 
978.1 

2443.1 
242:; 0 

2-26g,3 
116/il.3 

ll:Jll.4 
1315.6 

145~.7 
628.9 

1399.1 
1123.4 

649.11 
11113.1 

5:lll8.5 
4136.8 

2006.9 
58ell.3 

17770. 4 
6744 0 

1430.6 
2163.4 

2517.l 
17:.6.2 

2373.7 
21)60.5 

4234.9 
2341.3 

34~0 9 
1780.4 

1015.3 
3lW3. I 

1279.9 
23;24, l 

1333.9 
13.\41 5 

313!1.6 
1069.6 

2671. 7 
2651.9 

24!11.6 
1!160.J 

1246.0 
1438.7 

l~.7 
687.7 

1530.0 
11126.5 

710.7 
lOllll.!> 

3.07 
2.;f; 

1,14 
3.34 

w 10 
3.83 

0,81 
1.23 

I.43 
1.00 

1.35 
1.17 

2,41 
1.33 

1.98 
1.01 

o.;9 
2.16 

0.73 
1.3'1 

0.7'i 
u. 77 

J.78 
0.61 

l.5il 
1.51 

1.41 
o.7!1 

0.71 
0.1!11 

0 90 
0.311 

0.87 
0.70 

0.40 
0.57 



 

THE C~ITED STATES COAST SURYEY. 243 

UNITED STATES COAST SURVEY.-GEOGRAPHICAL POSITIO~S. 

Section II.~Hudson riller, f1"urn Rhine&cd: tu Hudson. l'i'/cr>lch B. Nu. 7. 

Name of station. Latitude. Longitude. i Az.iwuth. To sitation-
1
Baek a:r.imuth. Di:-tanC"e D1:<tance. Dhta11ce. 

I II o I II 

Lower Red Hook Spire .•.•.•••• 41 59 28.oO 73 52 24.ll6 

Flatbush Spire •••••••••..•.... _ 42 Ol 19.84 73 57 00.10 

Green .......................... . 42 03 00.26 73 52 3-2.41 

Isham ................... . 42 05 42 69 7:l 55 56.39 

Malden Spire .................. . 42 05 46.39 73 55 46.01 

Germantown Spire ... H•• •••••. ~2 07 48.66 73 51 58.~6 

Potts •• ••• • •• •• •• • • • • .. ••• • •• •• 42 05 39.58 73 50 12.69 : 

Mount Merino.................. 42 14 0~.05 73 48 43.9d 

Fly ........................ .. 

Cat:<kill Ja.il ••••••••••••••••••• 

Green Point.... • • • ••••.••••••• 

East Camp Hotel, s:tatf .....••••. 

Schneider Hill .••.•.••••• oe .... 

Germantown .•••• , , • • • • • .. • • • •• 

'I'rumpbour ...................... . 

MiUer ..................... , ..... . 

Oo.k Hill Wharf .............. . 

42 II 24. 76 

42 13 00.95 

42 10 26.68 

4"2 07 30.()9 

42 09 03.66 

' 12 oe 09.BS 

42 09 39.17 i 

! 
42 11 39.71 ! 

I 
42 12 03.461 

73 51 24 68 

73 51 213.96 

73 52 56,75 

n ~ 57.91> 

73 52 2l. ll 

73 53 28.24 

73 54 29.&6 

73 50 10.8i 

73 50 40 60 

I 

I 

1712209 ~taats .............. h.! 
~H:! 54 5::t Cppn Rerl Hook ••••• ,.~ 

3..1)."l 23 11 Burhans .........••... ! 
141 ;j7 07 Mount Paulding ....... . 

314 5.5 52 Cppn Red Hook ..•••. 
95 59 -3.i Mount Pauldiug . •••, .. 

2~7 25 l 7 Ludlow . , •..••••• , •.• 
280 55 35 li.ailroad, (98)., .... , •.. 

281 54 57 RiJ?: Htll ........... , ••. 
IM 48 43 ! Kortz~ ......... , .. , •• 

lU 46 24 llig Hill ............... . 
197 16 J8 l:tov~r ...... , ....... .. 

78 r4 22 B1~ Hill ............. , 
1 21 16 ' Gpper Red Hook., ••• ,. 

74 44 33 Cat!=;kill .............. . 
~ 59 14 Deep Pnint •••••..•.•. 

276 27 59 
48 12 15 

34 03 02 
31!9 35 .51 

am 31 26 
38 5Y 27 

30 42 69 
133 ll 25 

321 47 31 
182 08 50 

29 12 57 
73 18 30 

2:J6 H 19 
225 32 04 

14.'\ 27 14 
109 40 54 

Jj3 35 52 
55 10 54 

Fox Creek ............ . 
w;·ukoup -············ 

Eagle's Crag .••••••••.. 
Day ................. ·: 

PPrie '!" Point ••••• , ••. , 
Seward's l~lnnd ••••• , 

R:li!rmtd, (101) ........ . 
Red Jlou!ie .......... . 

Hover ................. . 
E 1gle'~ Crag .......... . 

E'\st Ca1np ......... , , , . 
Red House••••••••••••. 

Maut•us Hook ••••••••. '. 
Wynkoop Hill ....... . 

T ... on2 Doek .••••••••••. 
E t~le'::s -Crag •••••••••• 

Day ................ , 
Ramsborn Creek ••••. , ' 

Metre-a. 
3f>I 21 46 5;77 .3 
3d 56 15 45l2.0 . 

~~ ~l ~~ ~~::~ :~ I 
1:14 ~7 20 42i5.0 
275 55 fr2: i ~43.'.J.4 

47 26 13 2'l0i.4 
106 56 19 1569.9' 

101 57 03 4423.4 
4 4~ 5l 3tiU5.':i! 

190 45 5R 4770.S 
17 16 29 1249. 7 ' 

2r)8 0·2 45 
IE! 2l 11 

340S. I 
7U37 .0 

Yu.,.d.s. 
.1)7;L l 
49:14.2 

li84 .4 
5ti~ 5: 

4675.0 ' 
!0318.3 : 

28.>l.4 
17l6 8 i 

4837 .3 
40H.O; 

.~216.9 
1366.6 ; 

3723. 7 ! 
~7U.7' 

2~4 35 41 
248 57 46 

1e81>.4 . ~0576.o 

3l29.8 ; =.o i 
96 2fl: ?4 

2'28 11 48 

214 0'2 32 
IJ!I 36 ()() 

132 31 5~ 
218 59 06 

210 41 56 
313 11 01 

141 47 57 
2 08 56 

2"9 12 44 
253 17 46 

56 44 40 
45 33 23 

3'25 26 37 
2o9 ;!II 33 

333 3-> 3" 
2~5 10 :<6 

860.2 
l:l.">ll.6 

H:W9.9 
4-02.3 

1199.1 
1144.4 

860.Q 
113l.9 

1425.~ 
560d.l 

93i .i 
157J.8 

862.i ' 
3;n .o 

22'21.6 
294l 6 . 

1691.0 
7i2.~ 

910. 7 
13~6.4 : 

2001.1 
4:19.9 . 

1011.3 
1251.5 

!141.4 
1237 8 

1559.2 
6351.6 

rn25.• 
1721. l ! 
943.4 

4l3tJ.4 ) 

24~.~ 
32t6.8 

18.>2.5 
ti l.6 

Miles. 
3.28 
2.i;O 

1.01 
3.23 

2.66 
5.86 

I 62 
0.97 

2.75 
2.30 

2 96 
0. 77 

2.12 
4.93 

11.69 
2 OJ 

0.53 
0 i8 

L 14 
0.25 

0.74 
0.71 

0.53 
0. 70 

0.88 
3.61 

0.58 
0.98 

0 .S4 
2.35 

l.~8 
1.8.3 

l.O:i 
0.46 

Section III.-.Jfouth of Potomac river. Sketch C, No. !J. 

_N_a_m_•_of_•_ta_ti_•n_. ___ 
1 

__ L_•ti_·_tu_d_•_· --I ~=:ude._ 
Point Lookout ••• , •.•••••••••• 38 02 44. 75 76 19 04 00 

Hull's IV eek.................... 37 56 57.16 76 20 48.8l 

Comneld • • • • • • • • .. • • ... • • . 38 03 11. 21 76 21 o I. 7E 

Poht Lookout Light... .... •••. 38 02 I~. 75 76 19 01.50 

Hog lol&nd ••• , ••• •••• •••••• ••• . 38 00 38,s;) 76 27 19.89 

George,No.1 ••••••••••••• •••••· 3tl 06 07.97 76 27 55.18 

Kit'• Point..................... 38 06 09.1'1 76 24 58.82 

Tbieket Point.................. 38 Ill a7 36 76 30 39.00 

Lynell'• Poi1>t, ••• ••• ••• • ••• .. 38 trl 41.63 76 30 47 .36 

l!aftdy Point..... ........ ..... 38 04 g4,09 76 31 48.23 

Azimuth. To station- Back azimuth. Distance i Distance. Oietance. 

1--------- ------ --- -----

193 18 (13 Point Lookout......... 13 19 {17 

28..'i 57 46 P'oint I .. ookout. •• .. •• • 105 .~ 58 
358 Z.'l 3Y Hull's Neck........... J78 2.1l 47 

174 42 :m Point LO()kout .•.• , • • • . :t!l4 42 37 
14 st' ll Hull's Nt:'Ck ••. .... ... 19-4 :;.s Oil 

256 OS 41 Point Lookout Light... 7() 13 48 
242 58 04 Cornfi~ld ...... ... . . . 63 01 57 

298 46 58 Point Lookout Light... 118 5~ 27 
298 lr.! 31 Cornfi.td........ 118 26 46 

893230 Grmrae,No.I.~ ....... 2693041 
18 40 21 Hog l•lar1d . • .. .. .. .. .. 198 3tl i>4 

205 3:1 4:J G•·orae, No. 1.... . . . . . 25 35 24 
2110 2~ 09 Bog l•la11d ........ ,.. 110 24 1\! 

213 23 4:1 (l.cora<", i'fo. I. •..•• ,.. 3:1 2; 2!l 
306 47 ::9 Hog lstanu ... • • •• .. .. .. 126 49 37 

316 41 l~ l::fop: 1~1and ........... . 
334 00 12 Lynch'• Point ....... .. 

1!!6 43 57 
154 :;a 00 

Metreti. i Yards. 

11011.8 l;/0.r.!.2 

'.l!lfi.1.~ 3~4t. I 
11535.9 ! 12615.3 

897.7 ~l .7 
lbl64.9 11116.U 

12516.S 1368i.7 
10347.9 11~16. I 

14847 0 16~"6.2 
1141>3. 7 12.\25.4 

42116. 5 4698.' 
10747 .9 11753.6 

9-249.I 10114.5 
51~1.5 566.'1.2 

76"0 6 S:J:l:J • 7 
6 <19:0 ' 6910.3 

9'41.I, 10431.9 
349tJ.O; 3!116.6 

Nil ... 

6.84 

1.84 
j .17 

0.56 
6.:t2 

7. 78 
6.42 

9.2'2 
7.12 

2.67 
6.6~ 

5.7.5 
a.2-2 

4.7:! 
:J.9;1 

5.93 
2.17 
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&ctfrm IIL-Mouth ef Potomac river-St. Mary's river-Curratoman river. Slcekh C, No. 9. 

Name ofstaUon. Latitude. Longitude. I Azimuth. To station- Back &7.imutb. Distance./ lli•ta.nce.1

1 

Di:l!ltanee. 

1---1-----1---1----1--
. Metir~•· Y.aru. Miles. 

PJney Point Light-house Vane .. 

Bagged Point .................. . 

38 08 03.43 

:;s OB ;H.o;i 

76 31 29.;t-l I 304 18 Olli George, No. l...... ... . 124 00 3tl 6:112.5 6903.1! 3.9!1 
3 55 08 Bandy Point...... ... 183 M 57 6777.9 74ll;.l 4.21 

76 36 26.82 2S2 07 26 Pin•yPointLight-liouse 102 10 30 7412.0 8105.5 4.60 

PauntJeroy'• House ............ . 

White Windmill ............. .. 

Harn Point .•.•••.....•...•••.• 

Windmill, Centre ........... , 

Calvert Bay ...................... f 

Fisb·homffi, middle of door ...•• · I 
SI. MaTy" rioer. I 

Haywood .................. ····I 

J'on Point...................... I 
6"orge, No. IL, ................ I 
Cecil .......................... / 

I 

St. Inigo .................... ····! 
'Windmill Point •. u•u u•• ······I 

I 
Ooad .......................... 

1 

38 ()1 22.42 

38 01 21. 74 

38 01 40.63 

38 03 33.0l 

38 05 25.48 

38 03 49 00 

38 07 01.()6 

38 08 04.34 

38 07 46.39 

38 U8 58.731 
38 119 26.95 

38 08 3l.98 

Hardy ....................... l :lS 09 30,:li! 

76 30 24,61 

76 30 12. 72 

76 32 29.99 

76 21 !!6.34 

76 23 10.45 

76 :n 'l7 .95 

76 25 35.05 

76 !la 00. HI 

76 27 36.09 

76 117 20.00 

76 !16 12.94 

76 il6 42.3~ 

76 27 34 66 

76 115 5!1.01 

Chancellor...... .. •• .. ... . •••. 38 11} ()-}.M 75 116 21.94 

Edwards .... .••. ...... ... . .... 36 10 24.94 76 26 <(6.49 

C<>mfield Tree.. ... .... .... .. 38 03 12.70 76 21 02.90 

St. Inigo Windmill ..... .••. .... 38 08 58.6S 76 26 11.!'6 

Eut St. Mary'• Point.......... 38 11 13.60 76 25 58.63 

WeotSt. Mary's Bill ........... 38 10 51.73 76 26 43.77 

Cun"atoman ~. 

(Jabell ....................... .. 

Wbltins ..................... .. 

Ohown1111 Point ............. .. 

Indiantown .................. .. 

37 3S 5:1.59 

37 36 40,18 

37 38 S0.82 

37 311 41.99 

76 !16 54.72 

76 w 50.!18 

76 119 !18.65 

76 27 41!.92 

Ball'• Point ••• ... .......... .... 37 40 26.119 76 !18 36.12 

Taylor•a Creek....... .. .. • ..... 37 40 lill.H 76 ll7 18. 70 

Oalr lllll. .. .. •••• ••• •• • .... •• .. 37 fl 43.114 76 26 lll.61 

Black 81U111p. ••••• ••• ...... ••• 37 41 35.64 76 !r7 45.8( 

Van~. 
i!-20 46 53 Bandy Point.......... H<I 4~ 45 10738.0 11742.B 6.67 

21!4 I~ 28 Point L0<>ko11t Light... 84 25 !l9 167311.2 18305.5 10.40 
256 l!l 59 Cmnfield ...... .,. .••. 76 IS 46 14126.8 15448.6 8.78 

2fi4 08 03 Point Lookout Light... fl.4 14 56 16452.8 17992 .3 l<I. 2'l 
lfil oa 49 Lyr>eh'• Puint. ..••••.. 341 O:l 28 2603.9 21>17.5 1.62 

2:!3 04 07 Lynch's Point.,,..... ~ 05 JO 3130.2 3423. l 1. 94 
272 07 15 i Thicket Poillt..... .... . 9-.l 08 23 2700.!I lllJOl.6 J, 6!I 

i 
31~ 16 31 I Cornfield.............. 138 16 46 900. l 986.5 0.56 
95 59 16 Sandy PomL.... ... .. . . 275 52 53 15240.8 16666.!I 9.47 

347 33 28 Hull's Ne~lc. ..... .... 167 34 ;,5 16047.3 17548.B 9.97 
34 33 12 Hog Island............ 214 3U 38 107'..17.5 11731.3 6.67 

230 24 at George, No. J...... ... . 50 27 02 67!!.'i.8 7355.1 4. LB 
:lJ4 31 20 Lyndl's Point......... 154 31 45 23110.7 2516.0 1.43 

332 28 LS 
11>~ 00 41 

341 49 40 
38 00 :H 

271 22 :12 
214 1~2 3ll 

3!0 53 59 
7 15 57 

349 ~ 39 
36 34 26 

338 01 II 
3il0 33 51 

218 29 23 
24~ 47 JO 

19 Jll °" 
84 22 00 

I 
Kit's Point ............. . 
Piney Pojnl Li~ht-bouse : 

llane. I 
Haywood·-··········-

! 
George> No. I. ......... . 

I 
Kil'• Point ............ ! 
Fort Point .•••• •••• •••. 

! Kit'1:1 Point .......... . 
j a~or1e, No. !2 ........... . 

I Fort Point .•••••••••••. 
C€cil ................. . 

j Fon Point. ............. .. 
St. Inigo,•••••••·•••••· 

Windmill Point •••• •••. 
>11. Inigo ............ .. 

S1. Jni~ ............ . 
Windmill Point ....... . 

152 2" 40 
281 57 02 

161 49 56 
217 59 23 

91 24 09 
34 ()3 3t! 

J:JQ 65 26 
187 15 47 

169 25 47 
216 33 44 

158 Ol 37 
140 34 09 

3829~ 
69 4S IJ(l 

199 11 53 
264 2[ .ill 

330 3!I 23 Hardy •• . .. • • . ••• . • .. . 150 311 37 
24 19 .4 Windm!ll Point........ 004 19 21 

319 07 !17 Chanc•llor •.••• , .. • .. 139 07 4!1 
31>6 44 50 VI' iodmill l'oiot..... ... 17& 44 53 

121: 01 58 Genre•" No. 2.... .. .... 299 57 56 
132 31 1l8 Cecil • • • .. • • • • • • .. .. . 3 l~ 27 45 

139 38 ~ Windmill Point........ 319 38 27 
3'itJ 17 34 Fort Point............. 170 17 41 

14 31 Ill lJllallCPlkl< . ., •• ... .... 194 30 47 
37 49 113 llldwanl•.. .... ... .. ••. 217 48 53 

~38 !Ill 43 East Bt. Mary'• Point... l>8 ll7 11 
340 41 44 Cb1U1Cellor • .. ... ... • • 160 41 57 

... ~·~·;:··1·~:1;·.·.-.-............. · :::::: 
7 30 17 Whitl"I ............. .. 

269 119 41 Cabell ................ . 

3113 92 04 OaheR ............... .. 
~ ll9 2:1 Obowninf .Point . , ••••. 

ll3 m 511 ObownlnJ Point ..... .. 
315 lS 16 lndianl01t'n ....... •• •, 

68 5IJ Ol Baille Point •• , ....... .. 
U 04 lll lndiUIOWll ......... .. 

2 40 13 Rall'• l'mnt ......... ".. 
31 l 07 Ill 'l'aylor .. Oniell ....... .. 

~ ~:: I t:i!l!'on;;k•;;:::::. 

46 ~ 01 

11!'7 30 04 
119 11 l!i 

143 ft 311 
t39 08 18 

!11113 3'7 18 
135111 M 

!148 58 14 
194 04 17 

lft Cl 10 
131 08 10 

1181 ao • 
Ull 18 13 

l9W.O 
8617.3 

195S.9 
4552.8 

38:l2.4 
4171'.4 

078.7 
211-211.3 

170S.8 
2777 .2 

2746.5 
1126.2 

2047 .2 
2l:l0.l 

1031.2 
1059,5 

21J!18.7 
!1642.3 

2138.9 
4~78.8 

4191.0 
4566.l 

5007. l 
:t.!03.4 

1865.4 
3037.1 

~3.5 
12:ll.6 

2238.7 
!1318.5 

11!17. 7 
1158.6 

11311.4 1246.<I 
lll04.2 1316.9 

913.1 998 . .5 
17911.6 1958.1 

11116-1.2 l !ltllll:U 
12400 .6 13659. J 

ll45.0 1252. I 
16118..5 1857.4 

~.o fA.474.7 
16119.3 2077.0 

1!288.7 1409.3 
1606.B 1757, I 

59311.0 

4082.3 
3773.3 

18117;8 
llll7li.6 

llltll.3 
111'18.ll 

ll08l.O 
__ o 

18118.8 
11811.5 

u+u 
ltllS.4 

IM87.1 

444\l.4 
41llS.4 

!IO'l5.ll 
3383 • .C 

35111.U 
!IHJll.J 

111113.8 
51ff8.5 

UIO.ll 
lllill:l.4 

Ull.f 
lW.7 

1. 18 
5.48 

I.it 
2.1:13 

2.38 
2.59 

2.84 
l .ll!! 

I.Clti 
1.73 

1.71 
0.69 

1.1!7 
1.32 

0.114 
0.66 

0.71 
0.75 

0.57 
1.11 

6.87 
7 .76 

0.71 
1.05 

1.40 
J.lti 

o.eo 
l.00 

3.08 

ll.511 
!1.34 

1.18 
I .Ill 

11.00 
1.19 

1.118 
1..3t 

J.47 
1.47 

f),71 o.• 
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Name of Btation. 

Sheltoa's Point . , , • • • • • • • • • • u 

Merry Point .•••••.••••..•.•••. 

Ferry Point ..................... . 

I 

Section Ill-Curratoman rit,;"eT. Sketch C, lfo. 9. 

J,a.titude. _L_o_n_g-it-ud_• __ A_z_i_m_u_tb_._1

1 

___ T_o_•_ta_t_io_o_-___ ,:•_c_k _u~uth ,

1 

:istance. Oi•~ncc. 
37 411 @.42 76 28 26.05 316 3.5 H 'i Block fltump.. •••• ... 1;6 ~ ~7 I Jt-~-:J3-'.'-6 1;'~·7 

U ;JO 46 Oak 11111 .... •• •. ...... 1~9 30 43 842.6 001.S 

37 4>J 12.18 76 28 ~.50 277 29 08 I West Poirtt.... •••. .... !17 29 24 653.4 714.5 
330 20 IQ Oak lltll .•.. •••• ..... 150 20 !16 1033.8 1130.5 

37 42 50.11 76 29 09.46 

:n 4>J 39.60 I 76 l!9 21.49 

I 

319 41 17 I We>t P<>int ....... .. 
340 26 00 I Sheltou'is Point ....... . 

304 24 53 W""t Point •••• •••• .. .. 
2~!<! 17 56 Merry Point ........... . 

139 42 44 
160 26 JU 

124 2.< 27 
42 18 U3 

1644.2 
1240.7 

1646,0 
437.ti 

17!18.0 
13.>6.8 

1800.0 
478.5 

Distance. 

Miles. 
0.611 
0,51 

0.H 
0.64 

1.02 
0.77 

1.02 
0.27 

Section V.-Savarmah river to Sapelu sound. Sketch E, No. 16. 

Name of station. Latito.de. Longitude. Azimuth. ~ro station- '
I Back az1·mutl· i j ~ : Di3tance. i Distance.: Distance 

l l . 
~~~--~--~---l---~--l---~-~1:~---~1-~~~~---~~---~ -~--·-----~~-

)lung-en ............................. . 

Tybee Light. ................. .. 

Wilmiugton •••••••••••.• , ...... . 

Petit Chou ..... •••• .......... .. 

Red llouse, cupola ........... .. 

South Wa111aw ... • . .. . ...... .. 

Cabkge Island ............... . 

Great Warsaw ••••.•••••••••••• 

Bklddaway ................... .. 

.Jobn'11 Hammock •• ••• ••••••••• 

Stldda-y Island Base, south 
end. 

Skidda-y bland Bue, north 
.. nc1. 

Romerly Marsh .............. .. 

Blue Flag ....... , • ...•••.• •••••. 

Romerly Marsh, (a) • ••••, •••••• 

Jtomerty Manb, (a, 2) •••••• , •• 

Bomerly Mann, <a,3) ......... . 

Romerly Marsh,(&) •••••• , •••••• 

BA!mer17 Hanb, (c) ........... . 

Jl.omerly lhnb, (d) ........... .. 

Romedy llanlt, (•) ........... . 

IUlmerl7 Manb, (/) ........... . 

._.,,,. H1nb, (/ll) ......... .. 

32 04 52.50 

32 01 21.38 

32 00 ~.57 

31 56 42.61 

31 w 10.04 

31 56 23.84 

31 54 46.44 

31 ro 43.~I 

31 54 24.0!I 

31 55 23.15 

31 !i6 118.155 

31 56 ll3.10 

31 55 18.70 

31M32.1111 

31M33.77 

31M!llUlll 

31 M 58.~ 

31 M 611.75 

31 M 10 51 

31M112.&1 

31M31.38 

31 M -CO.llO 

o I 

&! 52 15.63 

8() w 33.19 

8() Sil 55.36 

80 55 03.01 

81 00 51.03 

80 59 41.32 

80 58 07.62 

80 5ti OB.00 

81 O!l 31.06 

81 00 12.67 

81' 00 52.75 

: :: :::: l 
80 58 17.91 

81 01 04.06 

81 00 45.!!8 

81 00 55.91 

81 01113.~ 

81 01 10.-411 

81 01 14. 7ll 

81 01 16.11 

81 01 17.26 

81 00 a!.l!I 

157 33 15 

m 4918 
llf.1 57 &3 

157 311 53 
21Y 30 19 

2-25 24 05 
206 42 U4 

169 o" 49 
221 02 07 

263 11 06 
Ill 06 50 

133 40 52 
~05 3U 07 

201 43 07 
30-l 49 25 

348 42 27 
71 04 23 

ll04 42 22 
IB U9 47 

3'2B 36 f>2 
20 25 07 

26 31 &3 
~03 40 

187 40 47 
132 31 311 

140 47 45 
1118 14 21 

130 38 42 
1511 11 49 

142 iR 00 
166 UO IL 

135 18 06 
177 21 26 

1'12 5S 57 
168 01 38 

111 18 30 
169 18 15 

90 36 03 
167 56 28 

74 47 40 
166 4il 19 

611 II@ 56 
137 59 "' 

I 

I 

Mungen ............. I 
Mun1e11 ................ . 
Tybee L•gllt . • .. • ..... i 
Wilminj!ton .•••••• · • • J 
Tyb•e L1gh\ .......... i 
Wilmington ............... 1 
Peut Cb<>u .. .. . .... "I 
Rd House .......... . 
Pt: tit Chou ••••.• ~ ..... . 

Pclit Chou., ......... . 
R(·d Houi--e .•.•..•••••• 

Cabbage bland ..... .. 
Petit t,;boll ............. . 

R1d Hnne~ ••oe, 
South Warsaw ....... .. 

South Wanaw ......... I 
l!k1ddaway ........... . 

John's Ham.mock: ... u. 

Skiddaway ........... · 1 

John'l"' Hammock ... u 

Skiddaway ........... . 

John's ElUDmock ...... . 
Cabbare l.Jaud ....... . 

Cabb~~ fsland ....... . 
RomertyH..,..b ...... .. 

South Base .................. I 
N.,_rtb Base . _ ........ .. 

8 •Uth Bue .. ·········~ 
North Ban ......... .. 

South Baoe ........... . 
North Base ........... . 

South BMe ........ .. 
North 8Me .......... .. 

St~utb BRM .............. . 
North Baoe .......... .. 

8oulh Bue ......... .. 
North Bue .......... . 

Boulh Bue ........... . 
Nortbllaoe ........... . 

South llaoe, ........ " 
:Korth Bue .......... . 

l!Outh 11 .............. . 
NOClll Base ........... . 

3:l7 32 21 

42 51 4<l 
82 Ol 15 

3:J7~ 5:J 
39 JI! 42 

45 26 IO 
96 45 Ob 

349 03 11! 
41 04 ;j4 

8:l 12 44 
291 05 24 

313 39 49 
25 30 41 

21 44 00 
12'2 50 55 

1es 4'l H 
251 03 10 

lg4 4., 15 
198 09 27 

148 37 32 
200 24 34 

200 31 22 
70 04 I~ 

7 40 5il 
312 31 011 

320 47 19 
34tl u 09 

3IO 38 06 
3:!11 II 117 

lfN ;n :io 
34!i S9 54 

315 17 51 
3:J7 21 24 

30!I 58 35 
346 01 !Ill 

!191 18 JO 
3411 H! t8 

1170 35 44 
347 511 Ill 

l!M •7 SI\ 
3441 411 13 

!Mii 08 !17 
317 Ml 04 

' I 

I Mdrot. I 
1 ......... I 

i 703.'L6 i 
I IOW2.0 II 

10E!7 .6 ' 

7757.1 ! 
11130.8 ' 

&lffi.O ·, 
11.1l2.U 

9747.R 
111~.3: 

4!'82.4 
i599.6 

4343, 7 
;J964, ! 

709!!.0 
530B.7 

42117.5 
~8H,O 

3198.1 
3'129.6 

3782,0 
4no.3 

3410. 7 
1873.l 

2021.3 
!IU!la.a 

20'J3.1 
303tl.9 

2335.6 
3132.9 

11444.9 
3445.9 

1080.1 
51177.s 

13i4.l 
217~.5 

101!il.I 
1~.7 

116'~.2 
1449.5 

965.9 
1185.8 

153.5.4 
115!!.6 

Y.11'11.. 

71193.9 

11801.8 
ll1J75.2 

84~2.() 
12172.3 

94"8.7 
10063.0 

105so4a I 
12174.U j 

~~:g1 
47<0.I I 
4335.o I 

1162.2 I 
!>805. i 

4601.2 
42u3. 7 

3497.3 
:1531.8 

4135.9 
52:!3.2 

3729.8 
llO.S.4 

2-113. 7 
2212.6 

!all!.4 
:t:n3.2 

2554 1 
34il6.IJ 

2673 7 
3768.3 

1181.51 
!1:1131.2 

1«6.0 
513711.1 

1171.C I 
191111.8' 

1051.2 
1585.1 

1056.3 
1!!16.8 

1879.1 
lll67 .o 

Miles. 

4.37 

6.7t 
6.\!9 

4.82 
6.92 

5.40 
5. 72 

5.99 
6.!1'2 

3,03 
2.86 

2.70 
2.46 

c.n 
3.30 

2.fil 
2.39 

1.99 
2.01 

2.3.5 
ll.97 

II.I~ 
1.16 

Ul6 
1.26 

l.l16 
I.ell 

1.45 
1.95 

1.9 
2.14 

0.67 
l.M 

O.Bil 
1.35 

0.67 
1.13 

0.60 
O.llO 

0.66 
0.74 

0.115 
0.711 
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U,';ITED STATES COAST SURVEY.-GEOGR,\PilICAL POSITION"S. 

Seetfon V-Samrmah rirer lo Sapelo sound. Sk-etcli E, No. 1 ll. 

Name or station. 

Rom-erly Marsh, (g) •••••.•• 

Romerly Marsh, (I.) ............. 
1 

::::::::::: ::::::::. ! 
I 

Romerly Morsil, (k) ........... · 1 

Romcrly Marsh, (m) .............. j 

\Varing's Creek Stake .•..••••.. f 

i 
Little War;!l;aw Island, red flag 

1

1 
cm north eud. ! 

Red Flag on Tree ....... ••••• ···J 
Raccoon Key .................. \ 

North Ossaba.w, (l} •u••••• H••I 
! 

Morell ......................... . 

Green !;;:::land ••• , • , .......... , •• 

Little Buzzard ............ , ....... ' 

Palmetto ..................... ,. I 
Pryor .......................... ' 

Ogee-chee ....................... . 

Chimney of' Mill, Hardwick. .••.. 

Peaked Red Roof, Hardwick •• ,. 

Ouffee ••• , ... " •••• •••• ..... .. 

I 
t:au ........................... I 

I 
White Flag at Haney's Cut ••••. ! 

I 
Rogers's Chimney .• ,,,, , • , •• , , . [ 

Dr. oneves>:i. Mill, chimney .•••.. \ 

Groat Buzzard Bammo<k, white I 
flag. : 

Tree, letter B ••••••••.• , , ••••••• 
1 

White Flag, Fl-Ol'lda P .... g• .•••. 

Wt1ire Pl11g1 Uule BuzzRrd H.am
moek.. 

White Flog, Mar•h island ...... . 

White Flag, on creek in marm .. 

Rtac-k Flag~ Hell Gate .• , • , •••• 

Latitude. I 
3°1 5~ 44'.'35 / 

31 55 43.631 

Longitude. I Azimuth. I To oi.tion- I Back azimuth 

1·---i-----! 
Sl 00 42. l4 70 36 54 f <louth Ba.e ........... . 

31 55 52.62 

31 55 49. 74 

31 55 51. 55 

31 54 59 .49 

31 56 11'2.12 

31 54 10,73 

31 55 28,88 

31 51 44.05 

31 48 53.58 

31 50 28.51 

31 53 13 85 

31 51 43.31 

31 54 45.66 

i 
SI 00 18.57 

80 59 01.21 

81 00 07.74 

80 59 47 .e< 

81 00 21.37 

81 Ol oe.M 

81 00 42.741 

so 59 26.5>! • 

Sl 02 45.281 

81 02 02.61 ·1 

81 05 15.40 I 
81 04 31.09 \ 

81 07 29.46 

81 07 26.60 

31 55 09.62 81 04 49.07 

31 53 22.421 81 10 12.U9 

31 54 25.00 81 13 39.87 

31 54 32.52 81 13 4J .40 

31 52 48.4[ 81 09 HUil 

31 51 38.113 81 09 07.08 

31 54 44.27 81 09 57.90 

31 52 13.02 !H 10 26. JO 

31 55 19.99 Bl Ill 25.lti 

31 52 27.81 Bl 08 33.45 

31 5122.721 81 09 52.78 

31 50 4B.97' Bl 08 27.72 

31 51 37.03 Bl 07 23.18 

31 51 16,48 : 

I 
Bl 05 45.84 

31 52 38.70 

31 !II 55.1111 I Bl 04 36.34 

122 16 19 !'forth Base ........... . 

75 42 14 i South B~se ........... . 
113 10 5!J ) North Base ........... . 

' 78 37 22 South B tse ..•..•••••. 
132 21 54 Romerly Mnrflh .••••••• 

1

1 

73 ~8 23 South Ila8e .......... , 
105 40 21 North Ba•e .......... .. 

75 05 20 
!OJ :JO U3 

100 5:J 50 
140 4H 42 

43 59 44 
112 33 44 

140 29 55 
1142 36 26 

l!l6 26 06 
2:JO 45 05 

185 47 51\ 
260 35 09 

167 56 25 
211 32 06 

ll:J9 28 04 
m 57 :J6 

314 50 13 
12 5~ 13 

303 09 :l9 
269 48 17 

301 30 15 
0 46 02 

33 34 08 
79 54 15 

239 '17 42 
305 31 15 

2R6 22 37 
289 37 ui; 

267 37 09 
2!11 25 15 

306 :!> 08 
1;)3 :J!I 11 

151 58 17 
266 3tJ rn 

325 00 05 
~ 24 54 

24G 41 IS 
2117 17 03 

277 39 18 
315 59 47 

309 10 5.! 
305 11 51 

172 09 41 
201 5~ 56 

2-l2 25 47 
1112 25 :l5 

30-l 117 49 
179 00 5ll 

331 33 37 
106:.200 

:r.16 08 24 
249 45 33 

Ill 03 47 
183 15 07 

Soutll Baf,?;e., ••• , •••••• 
North Base .••••••••••. 

South Ra~e ..••.••.... 
North Ba!ie ••••••••••.. 

Snu-th Il•\se ••.• , ••••• , • 
North Base,, .• •••• ••.. 

South BJ\sc .•.••••••. 
John's Hammock ..•••• 

Romerly MarE<h •.••••• • 1 
·t'a~)bage Jeland ..••.•.. 

Sk1rldaway •.•••••••• 
South Warsaw ..••..•• 

Raccoon Key ......... . 
douth Warsaw •••• , ••• 

Raccoon KPy ....•..•.. 
North Ot;aabaw, (1) .. .. 

Raccoon Key ......... . 
Morell •.•....•••••.•.. 

Morell ••.•••.••••.••.• 
R-accoor Key ••• , •••••. 

Greenl l11ud .,. , ...... . 
Little Buzzard, .• , •.••. 

Little Buzzard.,, .•.•.. 
Paltaetto •..........• 

Palmetto •.•••.•.•.•.. 
Little Bu~za.rd ........ . 

Pfllmett) ••••. , •••••••. 
Ogeechee •.•••.••••••• 

Palmetto .... , •• , .• , , .. .. 
Ogeechee, ............ . 

Little lh1zz:ard ........ . 
Ogeecbee ............. . 

OJ?Peehf':e ••••••• 
Little Buzzard .. , •..•.. 

J_,_ittJe Buzzard .... , •.••. 
Ogeechee ..... , ....... , . 

C11tl'ee •••·••., •••••••• 
Call .................. . 

Palmetto ••••••••...•.. 
Ogeechee .............. . 

Little Buzzard .•••. 
Morell .•..•.••..••.•.. 

0l(eeehee ••••• , •• ,, •••• 
t.Jutfee •. , , ••••••••••. 

Little Bo&r.ard ••• , , ••. 
P-rdmetto .••••.•••..•. 

H0-reJl ..... .. 
Palmetto .............. . 

Morell ................... . 
Li:ttte Buzza.rd ••• ,, , ••. 

M<>rell ................ . 
GrP.eu h1IRnd ••• , ••. , . 

Horell ••••••••••••.•••. 
Green Island •••••• , ••. 

250 36 17 
3()2 15 55 

255 41 24 
2'J~ JO 23 

2.,8 :l5 51 
312 21 47 

2:>:! 27 28 
21>5 ;19 39 

255 04 14 
281 29 10 

286 53 0-2 
020 4g 07 

2-23 59 21 
29-2 :J:J 34 

3il!I 29 18 
62 36 4\! 

16 26 1J 
50 4-5 47 

5 48 04 
80 36 46 

347 56 03 
31 3:J 21 

59 211 23 
119 59 18 

134 51 09 
192 52 50 

123 IP 50 
89 50 47 

121 31 48 
lij-0 46 (J() 

213 :!'.! 43 
259 &2 52 

59 ~9 09 
1~5 3~ 41 

86 25 M 
109 38 58 

87 40 27 
ll l 27 Oti 

1'26 3li 0'2 
30J 38 39 

331 57 43 
86 31 02 

145 01 23 
188 24 46 

60 41 57 
ll7 17 45 

97 4\ M 
Ia6 00 57 

129 11 27 
125 13 36 

352 09 :n 
2-l 00 17 

{l! !16 18 
12 26 07 

l\!'l 08 56 
359 06 56 

151 33 !13 
286 :;.;i 01 

156 09 00 
69 46 3-2 

l!Ol 1)3 !16 
3 15 10 

Distance.) Di:o.tance. ! Dist<Lnce. 

_1 __ \i_ 
Afetres. I Yards. Miler. 

19B6. I 2150 l 1.2·~ 
1413.6 1545.9 0.88 

2.5S2.8 I 2791.7 1.59 
191~.5 I fJ151:L2 l.~2 

4595. 7 I 502.'L 7 2. 85 
478. 9 ! :;-i;i. 7 o. au 

2877.2 3146.4 1.79 
217!1.7 i 2:JS:J.6 1.35 

3395.8 3713.5 2.11 
2675.5 2925.8 1.66 

25fl8.5 I 274:L2 J.f>6 
11755.B 3013.7 1.71 

1668.0 1!"24 1 1.04 
54U.6 5~1.2 0.34 

2890. 7 3161.2 1.80 
8tl9. 7 972 9 0.55 

1099. I ]'JOI .9 0.68 
l/676.2 29-2tl.6 1.66 

3698.0 4044.0 2.30 
41/0U.9 5359 .5 3.04 

5368.6 5870,g 3.34 
7100.6 776.5.0 4.41 

4580.B 5009.4 2.85 
5551.8 63W.;J J.63 

3921. 7 4288 6 2 .44 
52-2;].4 1\712.1 3.25 

4210 .3 4604 .:l 2.62 
1469.4 8168.;J 4.64 

5409 4 6915.6 3.36 
5616 6 6142.1 3.49 

7624.5 83.17.9 4.74 
420:l.5 4596.8 2.61 

5047.6 5519.Y 3.14 
5251.9 5743.3 3.26 

90"5.4 
5796.3 

985~.5 
5908.0 

3363.4 
1800.3 

3113.~.3 
2J70.6 

680\l.4 
2M8.2 

!!2il6.6 
!IJ37.U 

793.1.5 
5033.4 

!1169.2 
6371.9 

371!1.3 
2846.3 

!!268. 9 
7463 8 

3966. 7 
51110.5 

16811.1 
2846.4 

43M.O 
:uao. o 
m1.3 
!14:.!!l.4 

10744.8 
63a8.7 

10776.6 
6460.8 

3678.1 
2067 2 

3975.5 
2SJJ.l 

7438.9 
271!6.6 

!14"4.9 
255>.7 

8654.0 
5504.4 

2372.2 
6968.1 

4-069.5 
311ll.6 

114@1 .2 
8162.2 

4337.8 
~4.2 

1837.3 
3112. 7 

.t7114.2 
31!l'2.9 

3124.7 
26{>6, 7 

6.JO 
3.60 

6 12 
3.67 

!l.Oll 
1.17 

2.00 
1.60 

4.!l:l 
].58 

1.:IB 
J.45 

4.92 
3.13 

1.35 
3.116 

2.31 
1.77 

1.41 
4.64 

2 46 
3.61 

l.()4 
l. 77 

2.711 
LIM 

]. 77 
1.61 
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UNITED STATES COAST SURVEY.-GEOGRAPIIIO.AL POSITIOXS. 

Section V.-Savannah ri'ver to Sapefo sound. Sketch E, b.(.1. 16. 

, I 
Na1ne of station. Latitude. Longitude. Azimulh. 'l'o station- Back azimuth. Di:;t<J,JJC!!. \Distance., 011>tan1.:e. 

1\-~h.ite Fla@', below Green U:iland. i 

.Bia<'k and White Flag, Raecoou 

1

1 

Key. 

Egg Island, •take .............. , I 
Pine, Horse Hammock .••••••. 

White Flag, beach of O•sabaw '"i 
Palm, tuft in tree, Ossaba.w .•• ,. ! 

i 
WMte Fla!!'t Little Ogeechee, op- I' 

Posit-e Rose Dt!W. , 

WDite Flag, left bank of Little 
Ogeechee. 

"-1hite Flag, with tut\, Mar~h 
island, o-u LlltleOi::eechee river. 

Possum lt!laud. ...... • ••••••• , 

White Flag, Crooked creek ..... ( 

White Flae, wlr.h r.nn, righr fon1k I 
and momh of Lntle Oget'cbec 
river. 1 

White Flag, above Gr-een island I 

I 
Tall Pine, Petit Gua.ve •• u .... • 1 

Palmetto, Petit Guave •••••••... 

Beaulieu, chimney ........... , , . 

Rose Dew, taft on tree •••••••••• 

Morf"ll'a Chimney, at Mont
g<tm-ery. 

Bur1side's lt:Jand, .Brown'e 
cH1mney. I 

Dead Pine,. nea..t Ouabaw ....... . 
I 

Bird Nest Tree,•••••• ............ j 

Croo.ked Top Pine,Greeri island. I 

Adam 1s Chimney, Sktddaway ••. 

White Flag, mDuth of Adam\; 
creek. 

Cedar, Raccoon Key ........... . 

Wbite Flag, Flora's hammock: ••• 

Palmeuot Raccoon Key ......... . 

Buoy, Egg Island oboal ........ . 

Fourth Buoy, .................. . 

Third Buoy .. ., ............... . 

Second Buoy .................... . 

31 52 3'1.15 

31 50 40.24 

31 49 32.08 

31 49 13.:33 

31 48 21.38 

31 5.'I oo.6u 

31 M 09.41 

31 53 :12.04 

31 55 18.23 

31 54 0-2.51 

31 53 17.J2 

31 54 13.83 

31 54 a.. 86 

31 04 56.95 

31 55 56.2-2 

31 55 53. 70 

31 56 24. 73 

31 5.'\ 37.03 

at 50 47 .10 

31 50 40.06 

31 54 15.35 

31 5a 34 93 

31 52 27.25 

31 51 33.63 

31 52 41.:15 

31 51 22.78 

31 49 48.55 

31 49 35 l!8 

31 4Y OS.67 : 

31 48 14.81 I 

o I 

81 04 08.13 

81 03 32.60 I 

81 04 20.6l l 

81 O:J 47.18 

81 02 51. !6 

81 o~ 42.2" . 

Si O~ 24.07 I 

81 07 -14.84 : 

81 07 22. lJ 

~l C6 11.96 ! 

81 00 52.38 

81 05 36.35 

Bl 05 34.82 

8l 06 51.07 ; 

8! 06 16. 28 

81 06 36 98 

Bl 07 2'!.87 

81 07 03 37 
I 

81 05 37.86 

Bl OB 01 37 

Bl 06 56.65 

81 04 33.7'2 

81 03 15.30 

81031529 

81 03 il9.00 

81 02 12.30 

81 0-J 45 41 

81 03 02.97 

Sl 02 2!!.54 

81 00 58.59 

eel 59 56.33 

I '/ 

24 ~ 57 ! ~orell .•••• , .......... . 
74 lJt! 4Y ] Lntle Buzzard ••••••... i 

215 :JI II 
3:.!4 I~ 48 

93 :17 05 
2'26 01 17 

233 00 45 
~;j l~ .>6 

222 30 24 
295 2ti I ti 

162 48 !I 
2:1G 25 47 

316 42 35 
4:J 11 ~; 

69 30 06 
2ll~) 13 4l 

li7 02 44 
:J 16 54 

276 56 :J4 
62 54 28 

145 56 01 
12 48 '29 

lJ.1 12 51 
2i3 ;;3 55 

214 58 13 
33 Ol 20 

JO 4k 53 
lOY ~7 U4 

79 20 M 
260 19 5~ 

10 02 :35 
50 V2 41 

1 J7 17 
2 40 25 

4 3il OS 
ll 16 ;i; 

61 01 18 
22 JO 28: 

230 4~ 31 
lH 17 15 

174 03 33 
218 55 Ol! 

44 J6 58 
7!.l JS 00 

71 57 04 
b2 47 09 

338 25 46 
78 59 JO 

l!\2 07 54 
335 15 08 

26 (19 44 
163 Ji! 39 

316 13 59 
180 14 34 

230 :l3 !lO 
109 21:! 14 

221 46 36 
171 26 02 

149 37 52 
1119 58 04 

109 47 ll 
183 05 59 

I South l\~ari;:aw ......... ! 
N{)rth Ost'iabaw, (I) .••. i' 

i I 
1 M()rell .................. ) 
I lh1ccoon Ke}· ......... i 

' ' ! Sou1h \Var!llaw , ., ..... j 
! North Ot>s.abaw, (1) .... ! 

i
1 

South Warsaw ....••. _ 11 

I North O.-.sabaw, (J) .•.. 
1 

I Bl'k Fl Hg, Raccoon KeJ.) 

I 
N~nh o~:sabnw. (l) ····I 
L1ttl•· Buzzard., ... u. ·I 

I ()geechee ••. , .......... 

1 
I Ogeeehee ............. . 

l:'almt-UO ............... I 
· Palrneuo ............ . 

Llltie Buzzard .... , .•• ·I 
Pryor ................. 

1

' 
Palmetto ............... . 

P~lmetto •••••••••••••. 1 
Little Buzzard ........... \ 

! 
Palmeuo ---········· 1 
Gre~n bland ............ i 

P~yor .................. ! 
I.utle Buzzard •• ,,, •••. · 

Littl•! Buzzard ••. , .•••. 
Palloetto •••••••• , •.•. 

Palmetto ............. . 
P-ryor ••••••.•••. , .••.. 

Little Buz;~ard .... , •. 
O~eechee ......... , .•••. 

Littl<' Buz.zard •• ,,., .. 
P-aln1ett-0 •••••••••• , 

Little .Bur;z.ard. . ••... 
l*almetto .............. . 

Palmetr-0 .............. . 
LiuJ~ Buzzard •.••.•... 

Green T~\nnd •••••••• , 
Ogeech~e .••••••.•••• 

Palmetto •.•••••• , •.•.. 
Green I~land ............ . 

Little Buzzard ........ . 
Ogeechee .............. . 

Green [;;iland •••• , ••••,. 
Lt'..tle BUr.l..a.rd .......... . 

Ra;Cco-on Key ...... , • , , . 
Little Buzzard •••• , , , , . 

GrePn !:;land ........... , . 
North Ossabaw, (I) .•.. 

Raccoon Key .......... . 
Skididaw11y ••••••••••• 

North 0•81\baw, (I) .. , 
Raccoon Key .......... . 

Snu!h Warsaw ........ . 
Morell .............. . 

Slluth Wa.rt>aw ••••••••. 
Raccoon Key .......... . 

Ra.croon Key ........... . 
8outh Wll.ll!aw ........ . 

Nnrtb 0..ahaw, (!) ... . 
IS<>UthWaroaw ....... . 

204 M 2l 
254 o; o3 

65 33 13 
141 14 :J5 

2~:J 36 36 
46 OU 07 

53 0'2 55 
Ll:J JY 51 

4~ :n 04 
11.5 2l:l 42 

342 47 44 
4ti 25 Otl 

166 4:1 (H 
2:)3 lU J.5 

249 28 4B 
23 l:J 51 

3J7 0-2 41 
1ta rn 50 

96 57 ·~ 
Q4~ 5:3 49 

323 55 43 
rn:1 48 og 

313 11 53 
9:J :14 ;J(j 

31 58 37 
213 lHJ 19 

19<1 48 33 
289 36 4.'> 

259 '!O ;1 
80 20 4.'.i 

!PO 0-2 07 
~30 (){) 47 

181 17 14 
18l 40 23 

1~4 31 54 
1\!I 16 lU 

24! 00 2l 
2\l"J U9 29 

50 H 2S 
3~4 18 24 

354 03 17 
38 56 19 

221 35 25 
259 3.\ Ol 

251 56 24 
242 H 55 

158 2.5 a7 
258 57 JO 

332 07 2l 
1!'>5 15 !i3 

206 09 117 
345 33 29 

166 14 22 
0 14 34 

50 35 06 
ll!l9 27 \14 

41 48 01 
351 25 5ll 

:l'l9 3fi 56 
19 58 45 

~4605 
3 07 07 

Metr•s 
41Yl:S.2 
5603.5 

t>R7B. 7 
4048. 3 

1443. 4 
3181.8 

8fl89.5 
29H4.5 

73!'4. l 
1414.1 

44-6.8 
H:kL7 

624'.l.3 
4!-17. J 

41:10.7 
Ul5.l 

2270.4 
J354.0 

2:93.5 
2lU2.4 

1604.7 
4396.6 

3974.!3 
17 lti.4 

5378. j 
991. l 

1879.5 
23'23.9 

7910.4 
7~i3.8 

771'.l.3 
2097 .9 

869-2. ~ 
:Ul."3.5 

3'265 2 
7772.5 

113~.2 
5869. 7 

7605.0 
6088.4 

65i6. 7 
!lUJ;l.6 

SW94.7 
7512.l 

1430.5 
'i073 4 

3491.f> 
54U.l 

1966 I 
1976.8 

4730.5 
655.0 

686~.D 
~69-2. 4 

6369 .. > 
3!1Y0.9 

5fi4.>.8 
5:144.5 

31>29.2 
7255.5 

l"~urtl1. 

45!::1il 0 I 
6127 .b 

7303.6 i 
442;.1 

1578.5 
3807.6 

8846. 4 
3-274. 7 

8075.0 
15-lti .4 : 

4895,i 
157:J.3 

68~7 .5 
453.'>.l 

4!W7 .2 
13_8_~ 

2482.8 
:J667.9 

2398. 7 
24UA.5 

1754.8 
4~lJ8.U 

4346.2 
1"79 2 

~293.:3 
6!•46.0 

5'"'8:!.0 
10~.8 

205'.>.4 
25;1.3 

P650 ~ 
8063.8 

84'15.U 
2"114.2 

9:.,05 5 
3404 ~ 

3570. 7 
1:1499.8 

7>'-07.2 
6440.S 

S.116 6 
6f;)i!.I 

719-2. I 
9"84.6 

2-290 7 
82l5.~ 

1564. 4 
7735.3 

3818.~ 
:;9~4. 9 

2150.l 
2161.8 : 

5173.I 
716.3 

! 

7504 1 i 
4037. 9 

fi965.5 
4:<64. 3 

6004. 7 
6:-WO. 7 

38."i!l. 4 
W31.4 

.Miles. 
2.6l 
3.4~ 

4.15 
2.3l 

0.90 
2.16 

5.03 
l. 86 

4.5\1 
0.88 

2. 76 
0.811 

~.88 
2.58 

2.57 
V.75 

1.41 
2.0b 

1.36 
l.:l7 

1.00 
~.7J 

2.47 
1.07 

1.30 
3.43 

~.34 
l.fil 

1.17 
1.44 

4.91 
4 58 

4. 79 
1.30 

5.40 
1.93 

2.03 
4.ll3 

4.H 
3.66 

4. 7!I 
3.78 

4.09 
5.62 

1.30 
4.67 

O.B9 
4.39 

2.17 
3.37 

I 2-2 
1.23 

2.94 
0.41 

4.26 
~.29 

:J.96 
2.48 

3 44 
3.69 

2.1~ 
4.51 
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Sectio11 V.-Savannah river to &pelo sound. Sketch E, No. 16. 

N:.me of nation. 
L•titnde. j_Lo_n_gi_·,_u_d•_·_ --A-z-im_u_•_h_. -\---T-0-•t_a_ti_o_n-___ 1 Back azimuth. Distance 

White l<'lag, Pine island ........ . 

Northel'nmosl Dead Pine ........ . 

Shanty. Pine i11land .•••••••••••. 

Black ......................... . 

Wreek ......................... . 

Hopes ••••••••••••• •··~·· •••••. 

Beach, ••••••••••••.• 

OdingseU '@, chimney. 

. ' I .. I II l 
3l 51 5't23 81 00 58.451 

i 
31 52 21.5~ ! SI 01 05.40 ! 

I , 
31 52 16.31 I SI 00 05.40 I 

3152 00.71 I 80 39 l•.60 I 
31 49 55.oo I eo :;s 43 32 i 

31 52 54.09 80 58 10.14 

31 53 33.1!5 

31 53 42. 96 

80 57 06.651 

Bl 00 36. 93 

"~~!:a;1.a.g, southwe11t of Skid- i 31 53 04.41 

Pole,9'1tbtuft:>Odingaell'8creek.[ 31 53 UJ.30 

Bl Ill 19.87 

Bl 00 03.80 

Cedar Tuft ..................... . 

Pine, Doyle's bammoek .•.••••. 

Pele .......................... . 

St. J-ohn's Oar ........... . 

Pcf P~ nonhead point of Great 
Warsaw. 

Eastern Point ..••.•••••••••••• 

Pole, with tllfl, south aide War
saw island. 

Longfellow» Fl31Tree .•.•• 

Wlllker •.•.••••.••.•••.••••.••. 

Wf1ite Flag in tree, Great War
tlaw island. 

White Flog, Whiting PDinl... •• 

1 
Palmetto, near Cabbage island •• \ 

i 
Stump··•••••••-···········••••! 

HydwcraPhie Mnrlr ........... ·I 
Pine of Cabbage l•land .•••.•••. I 

I 

Timberetlek .................. ·I 

31 57 52. 94 

31 54 16.11 

31 56 36.59 

31 57 10.17 

31 54 fl9.05 

31 58 15.21 

31 M 46.63 

31 jj5 14.Ql 

31 57 00.45 

31 5il 51.14 

31 58 :l0.28 

31 5~ 30.116 

31 57 14.09 

31 56 33.96 

31 56 27 .48 

3\ 5B 45.09 

Dead T....., in h•mmoek, west or I 31 Ml Cl6.71 
UttleTyb,.e. 

Clrimney of boaae on Lltlle 31 58 Oii. 76 
Tyl>IOe. 

80 ~ 42.US 

BO 56 5D.91 

80 51 14,64 

80 57 11.6~ 

llO 58 15 68 

80 59 04.46 

80 58 34.65 

Sil u.J 34.17 

llO 57 52.31 

80 57 42.42 

so 58 59.90 

80 57 40.18 

llO 57 52.2'1 

so 55 00.61 

80 54 37.19 

Barrel . • • •• • ... •••• •••• •••• ... • 31 57 07 .!l8 llO 54 0-1,:i.; 

l'almPtto In ha.mmoclr, east of 31 ~ 16.67 80 53 23. 76 
Little Tybee. 

'White l'l .. between ereen • •• •• 31 67 58.:n 80 5il 42.9; 

" I f/ 

""53 10 
254 50 5B 

66 14 35 
62 06 08 

286 51 46 
116 16 38 

36 48 52 
B4 37 12 

159 52 01 
117 5l 08 

e 59 20 
47 35 2tl 

20 39 46 
M !14 45 

33-2 57 05 
42 :l9 u~ 

Raccoon KPy r ........ . 

South Wan;aw- ••.••. 

Racco-un Key .••..••••. 
Morell .••••.••••••••. 

Snuth WarsaW' ........ . 
North Ossabuw ••• , •. , . 

North U-.:sA.baW, (1) .••. 
Raccoon Key .•...... 

South Wan:.a.w •••.•... 
Raccoon Key .......... . 

Wreck •••••••••••..•. 
Black ............... . 

Wreck ••••••••........ 
Staci:: ....... ~ ..••...••. 

South WarRaw •...... 
11.accoon Key .......... . 

3112 ~~ 24 l!outh 'l'l'•<•aw ....... . 
ll!:l 45 57 Bki~daway ...... , .... . 

173 58 31 John's Hammock, ..... . 
342 W 35 South Warsaw ...•. , .•. 

6 45 43 
331 ~9 14 

196 46 40 
233 12 02 

166 28 12 
2.lf> 23 53 

:1<12 5\l 36 
51 15 29 

133 43 50 
195 3ll 45 

64 34 50 
190 45 03 

270 11 O!\ 
2-23 !24 07 

185 41 44 
284 38 :n 

7 50 60 
311 19 IJ6 

l:J!l 00 l!6 
205 59 04 

297 2! IJ() 
3'l9 43 33 

II 06 56 
!158 26 28 

286 23 31! 
2t9 15 aG 

006 14 58 
2ll ! l ;Ji) 

l!!!9 41) 09 
!164 38 03 

ISO 09 19 
295 10 14 

12 27 18 
6 43 23 

~ 21 54 
H 13 38 

GrP-at Warsaw ..... _. 
P'f"Lil Ohou ............. . 

Cabb..,,., Island ....... . 
Petit Chou .••••••••.••. 

Oedar Tuft .••••• , ...... 
fletit Chou •••••••••••• 

GrPat Warsaw •••..••. 
Cabbage hi and ........ . 

, CabtJage Island ..•..••• 
j Petit Chou ............ . 

! Petit Choa ........... . 
Tybee [,ighl , ........ . 

Gn~at Warsaw ........ . 
Petit Ch-0u •••••••.••• 

Romerly Ma~h ........ . 
Cabtoage !Island •••••••. 

John 'a Hamm11ck •••••• 
Oedar Tull ...... •••••• 

Pole ................. . 
Cabbage hland ....... . 

Cabbage l•land •••••••• 
lJedarTuft ..•••••••••• 

Pole .................. . 
Cedar Tull ........... . 

Grent Warsaw ....... .. 
llomerly Mush .••.••• · I 
Oedar Tuft •••••••••••. [ 
Pole ................... 

1

. 

Red Boase ............... .. 
Oedar Toft .......... .. 

Great Wart11aw ......... · 1 
Pole ................. . 

Pole .................... . 
Petl1 Ollou ••••••••.••• 

264 52 14 
74 51 39 

2411 la 42 
242 03 56 

108 57 59 
206 15 36 

216 47 26 
264 35 23 

3~9 51 30 
291 49 00 

lll8 59 03 
227 34 ~ 

200 38 55 
23U 23 3'i 

152 57 34 
22l 38 00 

l2i 53 le 
302 45 19 

353 51! 116 
162 52 47 

11!6 45 !Ill 
1543935 

16 47 04 
:;J 14 04 

346 28 01 
75 24 03 

16\l 53 03 
231 14 53 

313 42 3ti 
15 3!I OB 

244 32 49 
10 45 25 

!JCl II 42 
43 ~5 15 

5 41 48 
)04 31l 44 

187 llO 01 
131 19 36 

317 59 3t 
26 uo ;JI; 

117 !13 14 
HQ 44 19 

!91 06 48 
78 27 37 

lOfl 24 47 
69 17 00 

lie 16 'l9 
202 II 22 

49 41 Ill 
8f 311 IT 

!MO 07 •• 
115 11 23 

1112 li6 48 
186 43 H 

!llli 11 31 
J941324 

64 311 04 Petit Chou • • • . • • • • • • • • . IM4 !Ml :n 
:n 16 !!O Gmit Warsaw......... 117 15 14 

4J 58 31 "'-tit Chon • • • • • . • • .. • !l!ll 57 38 
7~ 37 311 Cedar Tuft • • • • • • • • • • • . 958 :16 !Ill 

17' 50 56 Port PulMlll. • • • • • • • • . 31111 50 39 
ll08 34 00 Tybe .. 1..igbt • • • • • • • • • • . 28 3S 09 

MetrH. 
2819.3 
2u99.9 

2868.6 
74a6. 7 

66l.4 
696~.6 

7!97.5 
5456.4 

4429. 7 
71.9-J.~ 

5584.I 
2437 .0 

1203.1 
4ii11C.l 

:mm. 7 
4979.3 

:JO&!. 0 
~.124.8 

2\!IH.I 
2006. l 

5783.9 
2396. 7 

4108.8 
753.'L3 

235.'\.2 
400 7 

4631.5 
2'l711. 7 

.5114.9 
4271. 7 

6639.9 
5836.1 

1672.7 
4917.3 

!:1133.4 
3466.6 

1969.3 
19d?.5 

3849.!! 
10341.3 

7482.8 
4508.11 

2084.9 
3489.7 

31!71.5 
33611.8 

5599.4 
1027.0 

4067.3 
3668.8 

5413.1 
3775.11 

8ll09.0 
4593.5 

3635.8 
ia769.6 

176+.9 
54511.0 

-.4 
37113.9 

G912.9 
Till.IS 

OiYta.nce. Distance. 

Ya'f'd&. 
31'!!3.l 
22116.4 

3137.0 
81W.5 

7i!:J.3 
7614. l 

7871.0 
5967 0 

4844.2 
7865.8 

61116.6 
!1665.0 

78T7 .I 
49-Jl.2 

:1514.4 
:1445.2 

3372.6 
2433.0 

24>!8.9 
2lll:l.8 

6:125.l 
2620.~ 

4493.3 
$J4Q.4 

!1575.6 
~.6 

5064.9 
1!493.0 

M9:'1.5 
1071.1 

7261.ll 
6382.2 

181l9.2 
5377 .4 

ll333.0 
3791.0 

U53.6 
2173.5 

41Ml9.4 
ll:lO!l.9 

81~.!! 
4931.1.8 

2!.!l!O.O 
3816.2 

4\133.B 
36117.l 

suia.a 
1123.! 

«47.9 
4012.1 

5919.6 
412!l.4 

eim.1 
WJ3.3 

33111.S 
30il8. 7 

111.'!9.0 
51160.0 

41161.0 
tOi)U.5 

711119.7 
7788.0 

Milu. 
1.75 
1.30 

l.78 
4 62 

OAI 
4.33 

4.47 
3.39 

2.75 
4.47 

3.47 
1.51 

4 48 
!l.80 

!1.00 
3.09 

l.lJ;l 
l.~ 

I.lie 
I.~ 

3.59 
1.49 

2.55 
4.68 

1.46 
0.30 

2.81! 
1.42 

:ua 
2.65 

'4.13 
3.62 

1.(14 
3.05 

1.32 
!l.15 

1.22 
Ul3 

2.39 
6.42 

4.65 
2.BO 

l.W 
2.17 

2.41 
2.lG 

3.48 
6.64 

g 53 
lil.118 

3.311 
2.3' 

5.10 
!Ul5 

l.1!9 
l.'7!1 

1 10 
3.39 

t.6 
51.30 

4.llll 
4,49 
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&ction V.-Ossabaw sound to Sapelo sound. Sketch E, No. 16. 

Name of station. Latitude. Longitude. Azimuth. I To station- Back azimuth.I Distance. I Distance. i Distance. 

Dead Pine, north end of Little 
Tybee. 

31 5ll 06.55 

,_I ---~/-·_I __ 
0 

' /1 MetreK.1 Ya-rdi. ; Milu. 
80 53 23.69 JS!! 29 39 Fort Pulaski........... !l 00 43 . 4761.3 6206.B I 2.~ 

116 17 26 ; Wllmrngton.... •••• •••• 2!16 15 34 I 6195.l 6774.8 3.85 

'White Flag in cedar, Big Tybee 
creek. 

Cow Hom, Gib:son'e Ont- off •••.. 

Waite Flag, Tyhee river, right 
bank. 

~~fi~ble end, Shad's ptanta-

31 59 37.li6 80 5!l 04.09 

31 59 36.10 80"421.45 

32 00 39,88 80 5f> 28.14 

32 00 57.39 80 56 54.84 

l!'lag-•tall', Fort Pul&llki. •• • . ••• • ail OJ 38. 70 80 53 15.33 

Wal'Sllw B&r lluoy ••••• •••• .... 31 S2 45.68 80 5!1 !l!l.15 

SeeondBuoy, Warsaw .••••••••. 31 54 35.76 81153 57.ll 

o .. ..o .. .,, &nm.I tc Sapelo Sound. 

Cane Patch •••••• •••••••••• •••• 

Sigma·•••••••••••••••••••• .... 

Buck Head .................. . 

B&evenoon 'e Point •••• , , ••• , ••• , 

Newell ...................... .. 

Yellow Blu!f .................. . 

Walburg ..................... .. 

John Thomas •••••••••••••••••. 

EnglWJ Cut ................... . 

Barbour'• Ialand ............... . 

St. Catberlne .................. . 

Mon Island .................. . 

Raccoon Key, Pine ............ , . 

Jiortb Oootabaw, (2) ............ . 

8maJlOre.k ................... . 

Bradley •••• ••••••••••••••• .... 

Point ••••••••••••••••••••••.•. 

Crooked ••••••••••••••••••••••• 

Cedar ........................ .. 

Scrub., ••••••••••••••••••••••. 

'While Plq 011 Bacclnr Ialand •.. 

32 

31 50 38.68 

31 51 22.75 

31 47 06.42 

31 .j6 18.02 

31 « 47.51 

31 42 39,75 

31 38 29.32 

31 38 21.79 

31 34 !18.95 

31 33 52.19 

31 37 38.01 

31 51 22.481 
31 48 53.70 

31 49 43,85 

31 48 26.11 

31 49 lll.87 

31 48 08.c:i 

31 47 33,95 

31 47 94.Vl I 
31 49 45.liCI 

81 00 15.35 

81 09 47.62 

810811.79 

81 12 16.26 

81 OB 55. ll 

81 14 06.115 

81 09 00.85 

81 15 07.19 

81 JO 52.81 

81 14 !l3.45 

81 10 47.65 

81 12 46.03 

81 04 08.62 

~l Ol! 04 .91 

81 84 94.84 

810417.29 

81 04 46.118 

8105ol2.77 

81 05 JO. 72 

Bl 05 46.48 

Ill 07 04.10 

153 40 52 I' Fort Pulaski. .......... 1 333 40 14 , 4242.0 463'!.9 2.M 
103 IO 34 , Wilmml[ton ........... i 283 08 00 ! 78.50.5 858.5.1 4.88 

205 52 12 I Fort Pula•ki ........... \ 25 52 50 I 43!0.2 4713.5 2.68 
115 38 24 [ \\'Hn1ingtoa ..... •••••• ! 295 37 06 

1 

4305.8 4708, 7 2.67 

260 36 13 I Tybee Light, •••••••••• 1

1 

80 38 49 ' 7846.2 8580.4 4.87 
S6 41 55 Wilmington........... 2tili 41 Oii 2illll.9 2506.3 1.411 

265 45 15 Tybee Light........... 8.5 48 37 10042.7 109112.4 6.124 
3:J9 28 48 Petit Chou ............ ., 159 2!l 47 8378.2 9J62.I 5.21 

217 08 24 Tybee Light . .. ••• • •••• 97 09 50 
71 24 11 Wilmington ... • • • • •• • 251 22 14 

149 56 14 Petit Chou •••••••••• , • 300 54 49 
189 5' 21 Eastern Point ......... H 9 54 57 

9."i 2B 32 Great Warsaw •. , • .. •• • . 21.5 27 23 
156 06 :l'l Petit Chou .••••• ,...... 3:l6 05 57 

166 10 33 
200 49 29 

210 39 21 
247 :n 11 

162 18 13 
20.5 05 24 

!.102 38 06 
!l56 55 M 

1Q4 54 SB 
117 47 II 

2()3 ~Ill 
~ 2156 

IS!l 04 02 
IU\l 03 38 

237 li6 15 
191 37 10 

147 14 51 
204 M 02 

171 09 °"' 
217 43 55 

179 03 33 
141 14 41 

23 46 12 
33S 46 02 

253 07 13 
46 34 04 

]!JO 15 26 
168 33 54 

218 19 35 

290 5lil 17 

175 15 38 
1137 17 l4 

209 29 10 
330 43 16 

317 19 14 
356 06 04 

f.121 10 35 
Jill 57 33 

253 31 35 
SJl Lil M 

212 04 23 
H' 30 tS 

Pa1metto ••••••.••••••• 
1 Green Jsla.nd •• , ••••••• , 

Palmetto •.••.•.••••••• 
Green Island ............ 

1 Sigma ................ . 
Cane Ba.Leh •• , ••••••• , • 

Sigma., .•••••••••••••• 
Buck Head ........... . 

Buek Bead ••.•••.••••• 
Stevenson's Point ••••. 

Stevenson '8 Point •••••• 
Newell ............... . 

Newell ••••••••••••.••• 
Ye!IDW Bluff ......... . 

Walburll( ............. .. 
Yellow B'utr .•••••••••• 

Yellow Bruff •.••••••••• 
Walburg .............. . 

John Tho-mas .......... . 
Engli.Bh Cut ........... . 

English Ctlt ..• o ........ _ 

Job n Thomas •• , ••••••• 

Barbour's Island ....... . 
St. Catherine .......... . 

Raccoon Key .......... . 
Morell ................. . 

More-H ................ . 
Raccoon Key,.·~ ....... . 

Raccoon Key, black and 
white jfag. 

Ossabaw Bea.ch, white 
flog. 

SmaJJOreE"k ............ .. 
Ossabaw Bea.ch, white 

fulg. 

Small Creek. , ••••••••• 
Bradley ............. . 

Point .••••••• ·••••••••• 
Bradley .............. . 

Bradley .............. . 
Point ••••••••...••••••. 

Cedar .................. . 
Bradle, ........... •••· 

Green Ioland ......... . 
Ogeecbee •••••••••• •••• 

346 09 55 
~g 50 24 

30 40 35 
67 39 58 

342 17 23 
25 06 25 

2!l 37 24 
76 58 03 

14 5.'i 21 
297 45 25 

23 26 19 
64 24 40 

2 04 06 
28"2 00 58 

57 59 26 
11 37 42 

327 13 09 
24 55 00 

351 08 39 
37 45 45 

359 03 30 
321 12 25 

51()3 4? 21 
155 47 04 

73 07 57 
226 33 29 

300 13 46 
348 33 33 

38 20 03 

110 53 06 

355 15 34 
~7 17 59 

29 29 2-l 
100 43 31 

37 19 44 
76 O!H9 

41 11 03 
II 57 46 

73 SI 34 
51 I:! 42 

31! 05 44 
323 flll 06 

~.4 4689.7 
0091. 7 6661. 7 

84311.4 9211.4 
10302.9 11266.9 

3454.2 37Tl .4 
4273.0 4672.B 

7833.5 
5508.6 

7265.4 
8994.9 

8286.8 
7218.5 

10166.7 
6602.1 

4427.4 
5982.1 

73'~.3 
91()'2,; 

5646.3 
8186. 7 

113-20.2 
7673.9 

9447,6 
6876.5 

7491 .9 
9068.6 

8285.2 
10923.4 

6363.4 
7605.4 

2289.4 
2417.4 

5797.5 
5a52.9 

2214.3 

!1636.5 

240!2.4 
11692.0 

111!6.7 
1580.5 

5M32 9 
!1316.0 

2134.4 
:l05l.3 

981.0 I :J(}(J9,5 

7572.0 
83U7.3 

B566.5 
6024.0 

7945.2 
9836.5 

9062.2 
7893.9 

llllB.O 
721Y.9 

4841.7 i 
654!.S I 
BOll.8 
9954.4 

6174.6 
e952. 7 

12379.4 
6610.7 

10331.6 
7519.Y 

81!12.9 
99l7.l 

9060 .4 
11945.5 

6958.8 
8317,0 

253S.6 
2643.6 

6340.0 
sasa.s 
2421.5 

11883.!I 

!16117. I! 
2943.9 

1275.9 
1728.4 

!!660.51 fl.532. 7 

2334.1 
3336.8 

1072.8 
32111.l 

!!980.5 
9084.11 

2.66 
3.76 

5.24 
6.40 

2.15 
2.65 

4.67 
3.42 

4.51 
5.59 

5.15 
4.49 

6.:!2 
4.10 

2.75 
3.72 

4.55 
5.65 

3.51 
5.08 

7.03 
4.89 

5.67 
4.27 

4.65 
5.63 

5.15 
6.7!1 

3.95 
4.79 

1.42 
1.50 

3.!!0 
3.33 

1.37 

l.64 

l,411 
1.67 

0.7-2 
0.96 

1.51 
l.« 
1.32 
l.89 

0,61 
1.87 

4.7 
5.16 
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UNITED STATES COAST SuRVEY.-GEOGRAPHICAL POSITIONS. 

Section V.-Ossabaw sound to Sapelo .•ound. tJketch E, No. 16. 

Name of station. Latitude. I 
" I 

31 49 49.051' 

I 
! 

Longitude. '_A_z_i_m_o_th_. __ ·---T-o-•t_a_''°_· -n----- l-B-a_c_k_a_~_im_u_tb_.i _ D_i_•_••_n_c_c. Distance. Oii!it&D<"e. 

White Flag 011 Raccoon Island .. 61 07 52.31 

.Bbanghae Pine •••.. •••.•••...•. 31 49 30.09 Bl 08 -02.46 
I 

White Flag, Skipper's Narrows.. 31 50 28.61 81 10 05.M 

Pecbniff •••• .... ... .... ..... 31 49 01.87 61 IO 30.00 

Black and White Flag......... 31 49 08.47 Bl 09 23.05 

Singlesticlt ....... •• .. .......... 31 47 33.21 61 10 10.05 

Croso Stick ••••• ... ... ..... ... 21 47 55.84 Bl 11 05.37 

Wbite Fla~, Kilkenny Creek.... 31 46 39.25 81 10 48.41 

Big Tom....................... 31 46 47.08 81 09 21.20 

Dead Pine...................... 31 45 24.82 81 08 25.63 

l\lilligan's Point................ 31 43 59.77 81 10 00.46 

Timmins...... •. .. .. .. •• •• ••• . ~1 40 34.19 81 11 53.46 

Medway................. •• .... 31 43 13.41 81 12 07. 74 

Shell Bank..................... 31 -1:; ;JS.BO I 81 10 22.04 

Hart.••••...................... 31 4!i 19.37 1 Bl 12 55.19 

I 
Horris.. ... .... .. •• ............ 31 4-4 !0.27 I SI 14 Qe.39 

Pine ••••• ,...................... 31 45 51.38 81 15 OB. 03 

Loan ........ _................. 31 44 05.94 Bl 15 46.15 

South Ossabaw......... •• .. .... 31 43 37 .47 81 08 o.5.58 

North Point of SI. Catberine.... :n 41 5\!.42 81 07 58.93 

i 

Nonh Chimney of c. Rodger'• 31 47 25.28 81 12 00.84 
House. ! 

Dead Creel< ..... , •• .... • • .. •• • :n. 4\1 2:1.09 81 12 4:3.o:! J 

Jones' llammock..... ..... .. ... 31 44 !28.49 81 12 l!l.89 

lllack Flag on Cedar Point...... 31 42 24.112 ~l 10 59_35 

11.augeMark.......... .......... 31 42 07.60 81 08 39.76 

North Baoy, SI. Catherine...... 31 4a 07.12 81 08 518.98 

Boutb Buay, 81. Catherine ...... , 31 42 32. 7.'I 

Baker'sBouoe, North Obimney •• I 
Wbile Flag on Marsh l•land .•••• , 

I 
81111buey Church ................ j 
Tall White Chimney .. • ........ j 

31 43 59.40 

31 44 29. !6 

lll 4a 59.39 

31 46 01.47 

81 Oil 43.67 

81 J4 Ol.96 

81 13 31.59 

81 16 -I0.00 

81 18 34.114 

189 41 12 
133 :Jll 04 

14! 27 JO 
48 28 33 

24 1n 19 
319 59 4il 

314 Ill 17 
28 59 :l5 

40 58 00 
333 ~9 !l6 

284 50 39 
338 52 0-2 

329 24 45 
31 45 37 

319 05 10 
2'18 30 17 

79 01 02 
175 19 2:l 

105 07 llil 
34 01 37 

229 27 44 
340 Ol 19 

338 35 54 
53 00 56 

240 13 53 
299 24 01 

343 53 45 
31 51 35 

342 09 08 
261 32 43 

2';!2 OB 46 
245 23 25 

333 14 46 
285 44 24 

267 01 13 
243 17 54 

s.1 m 15 
l:J6 08 46 

150 52 15 
164 03 ~2 

314 49 19 
275 29 15 

:l38 39 12 
fl'l 4B 56 

ll8 59 39 
144 :l6 47 

2111 31 53 
1!91 50 04 

175 lS :l6 
110 19 39 

91 511 01 
167 27 43 

Little Buzzard, ...•..•. 
<ligma ................. I 
Sigma ..•..........•.. 
8teveneon'a Point ...... 

Stevemmn 's Point ...... . 
NeweJl ................ . 

Buek Ilead .. ,. •••• .... . 
Stt:venson's PoiRt .••••. 

Stevenson's Point ...••. 
:Buck He-aU .•..••.•••.. 

Buck Head ............ . 
Newell ..... .•.•...•.. 

Newell .••••....•••... 
Stevenson's. Po-int .. ... . 

Newell ...•...•..•.•... 
Buck He.ad ••••••••.•.. 

Stevenson's Point .•... 
Sign1a •••• ••••.•••.•..• 

St:evenaon'e Point. .•. ·~ 
Newell ..•.••••••...... 

N€well .... ••••••····· 
Wall:turg ...... .......... . 

En&:lii!h Cut ........... . 
J oh.n Tbomas ••• •• , .. ~ .. 

Newell ................ . 
Walburg ............ .. 

Walburg .•••.••.••••... 
Medway._ ............ . 

Medway ...•••••••••... 
Shell Bank .......... .. 

Hart ................. . 
Shell B&nk ........... .. 

ffarris ....... ......... . 
Han ..• ..••..•••.••. 

Harris ..... •••••••• •••• 
Hart •....•••••••••••••. 

Medway ............... . 
Shell BBilk ........... .. 

Shell Bank .•••••••••••. 
NeweJJ .................. . 

Newell ............... . 
Buck Head ........... . 

EugJish Out ..•.••••••. 
Jobn Tbomati,, ..•••••• 

Pine ................... . 
Hut ...........•....••. 

Newell .............. . 
Walbura ............ .. 

New-tll ........... .••••. 
Medway ....••.••.•••.. 

Medway ........... .. 
Neweu ... ;r • .............. 

103 09 09 Med""'Y .............. . 
175 :;o 57 Newell .............. .. 

215 30 Oil H1trt .................. . 
lli3 10 II~ Hanis ............... .. 

78 35 29 Loan ................ .. 
134 56 32 Plue ................ .. 

337 35 03 Loon ................. . 
3llll 55 39 Hams ............... .. 

34U 29 39 Loan ............... .. 
!IS2 40 16 Han .. , .............. .. 

( ff 

9 41 24 
313 35 03 

321 !l6 35 
228 l!ll 22 

jj04 00 10 
170 00 17 

134 2l :JO 
208 58 211 

2'20 66 29 
153 30 U4 

104 l;l 41 
158 52 41 

149 25 54 
211 45 00 

139 06 JO 
78 :n 40 

258 59 30 
355 19 09 

285 05 31 
214 01 !.12 

49 2e is 
160 01 49 

158 36 26 
232 59 14 

60 15 34 
119 25 38 

103 54 27 
211 50 39 

162 09 33 
81 34 04 

42 09 25 
65 25 !14 

l.'i3 15 17 
105 45 34 

Si 02 04 
63 19 24 

a63 21 08 
316 07 34 

3.'lO 51 00 
344 03 02 

134 50 57 
11.5 31 16 

158 40 10 
!lO'l 47 40 

298 58 07 
::Tl4 36 25 

343 32 58 
111 51 05 

355 18 30 
!l90 17 00 

'171 54 06 
347 27 !19 

283 rn 22 
355 Ml 51 

35 30 35 
ll3;l 10 19 

!l58 34 18 
314 55 41 

157 35 32 
]fl!! 5G 59 

160 30 04 
lOll"" 11 

Metr~. 
3670.0 
4185.5 

4436.!l 
&119.1 

ll448.5 
10667 .0 

5084.9 
576<1.6 

69.'iO. 7 
42IJO .1 

3218.6 
5470.7 

6736.9 
3543.2 

4552.9 
4004.5 

4691 .8 
8518.6 

6285.6 
13116.2 

2263.1 
4439. 7 

4379.4 
6390.0 

5840.1 
5581:1.0 

7516.6 
527l.4 

4075,4 
4074.1 

2870.!.i 
6351.1 

3487 l 
3631.9 

2576.5 
5035.7 

6417.6 
51B2. 7 

7735 5 
5383. 7 

6891.3 
6053.3 

7971!.2 
Bl39.2 

Jl!!68. 7 
1922.3 

549!U 
3304.7 

4941.6 
5838.5 

5762.0 
3168.0 

5517.0 
4160.0 

3025.6 
3751.9 

3613.2 
35&i.2 

3779.5 
6i34.6 

3774.D 
6llO!l. 7 

Ya-rtl.s. 
:!ll04.0 
4577 .1 

4851.3 
9753. 7 

ll-239.0 
11665.1 

5560.7 
6308-4 

7ti!ll.I 
4593.1 

3519.8 
59811.6 

7367 .3 
3874.7 

4978.9 
4597.9 

5130.8 
9315.7 

6873,7 
l.'il5.9 

2474.8 
4855.l 

4789.2 
6987.9 

6386.6 
6110, 9 

1:!219.9 
5764.6 

4456,7 
4455.3 

3139.l 
7154.l 

3813.4 
31171. 7 

2817.6 
5500.9 

7018.l 
li667.6 

B4:!9.3 
5867.4 

75:JG. l 
6619.7 

8724. 7 
6900.8 

5761.7 
111112.2 

8006.9 
3613.9 

5404.0 
631!4,B 

6301. t 
3«14.4 

6033.2 
4bffl.2 

33Cll! 7 
4103.0 

31l5I.3 
3!1'20.7 

4133.1 
57~.-4 

4128.l 
~.o 

Mil ... 
2.22 
2.60 

2.76 
5.54 

5.25 
6.63 

3.16 
3.58 

4.32 
2.61 

2.00 
3.40 

4.18 
2.20 

lil.S3 
2.M 

2.91 
5.!l!I 

3,91 
0.81 

l.40 
2.76 

ll.12 
3.97 

3.63 
3,47 

4.67 
:J.27 

2.53 
2.53 

1.78 
4.07 

2.17 
2.26 

!.60 
3.13 

3.99 
3.22 

4.80 
3.34 

4.l!S 
3.76 

4.96 
5.06 

3.27 
I.Ill 

3.41 
2.05 

3.07 
3.63 

3.58 
1.97 

3 43 
11.se 
I.BS 
2.33 

2.114 
2.23 

2.35 
_3.25 

2.34 
3.117 
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u_..,,-ITED STATES COAST SURVEY.-GEOGRAPHICAL POSITION'S. 

&ction V.-Ossabaw sound to Sapelo sound. Sketch E, No. 16. 

Name of station. Latitude. Longitude. I ..!..zimutb. To station- /Back azimuth. Distance. I Vi•tance. I Distance. 

---=-~~,-1-----\ i 1 " Aftlre.. I r-:...i..· 11 M~,. 
Chimney on EJ..St end of Bouse .. 31 45 59.07 SI 16 36.26 1 339 15 50 I Loan ••••••••••.•••••• ., 159 16 16 3720.Y 4014.5 2.31 

•1 16 33.'l II 275 4'l 51 I Prne ............. " •. •· 1 95 49 37 2333.2 255l.5 I l.45 

Scriven'• BonsP. Cbimne1 .••••. · 1 

White Flag near Yellow Bluff ••. ! 

White Flag on left bank of Va.n-11 

31 46 04.13 o J 279 5.1 50 I Pine.................... 99 54 35 2'.?S1.4 2497.l l.42 
312 3i 4~ Harris ..••.• , .......... i 13.il 34 04 5184 .4 5669.5 3.2: 

31 41 .53,64 81 14 45.9.il I 271 47 16 'Valburg ............... i 91 50 17 9063.8 9!111.91 5.6.'J 
J 4 60 46 John Thomo.s •• H ...... ! 184 50 25 6jl5.4 6006.3 , 3.9".J 

31 41 13.09 81 12 43.55 il!Q 35 24 Walburg ............... \ ilO 37 2C 5e90.3 6441.5 3.ffi 
dyke Creek. 331 OJ 13 Engli,;IJ Out ............ , 151 04 ll 6028.4 6592.5 3. 74 

31 41 17.83 81 11 34.10 2.'i8 2.'i 10 \ Walbur~... .• ..... ... 78 26 33 4065.4 4445.8 2 . .53 Vandyke ..................... .. 

Tall Pine on Moss Island....... 31 37 45.00 81 12 47. 08 

.Mfl!I. Cummingi'• House, red 
chimney. 

31 41 07. 71 81 15 25.45 

Pole near mouth ofNonh New
port.R.ivec. 

31 41 27.53 81 10 10.26 

White Flag on right bank cf 
Vandyke Creek. 

31 41 04.17 81 14 02.30 

Po:e::O~~~~e~.ank of North 31 3ll 45.61 81 13 Ul .60 

Pole near English Ont. . ........... . 31 39 36.IB ! Bl 11 43.45 

Stroud ••••••• ••••••............ 31 311 00.27 

Pole on left bank of North New- 31 39 53.99 
port River. 

Pole ill Marsh, Walburg's Creek. 31 40 08.40 

Roll........................... 31 40 10.'>'2 
White Plag near Walburg....... 31 30 47 .66 

Black Beard.............. ... •• . JI 32 00.36 

Nonh Ba.Se, Sapelo island........ 31 31 44.87 

Cedar Hammock............... 31 33 19.62 

Dog Island...... •• • • • • • • .. .. .. 31 31 57 .66 

South B .. e, Bapelo island...... 31 30 56.0l 

81 12 18.02 

81 H 26.15 

81 JO 52.861 

81 16 02.48 

81 00 38.04 

81 11 01,44 

81 13 59.78 

Bl 14 45.08 

81 15 49.04 

81 14 29.80 

llllienton .................... , . 31 33 27. 7.5 81 17 55.03 

Creighton Island . .............. . 

Sutherland • .. • .. ........... .. 

Inner Beacon. , .................. . 

Outer B eaeon •• , •••••••••••••. 

Northeast Point.,,, ••••• , ..... .. 

White Flag in tree on east cide 
of S.t. Catberine's Island. 

While Yl11J! In oalt on St. ()ath&
rine's L!l11ud. 

White Flag on nonb-east point 
of Black Beard bland. 

White Flair wilh tun on east 
aide of Black Beard Island. 

31 3'.l 03.03 

31 lB 55.44 

:u 33 01.02 

31 32 ~.23 

31 30 41.22 

31 34 32.!i6 

31 33 38.20 

31 31 43.65 

31 31 35.Cl2 

81 18 49.90 

SL 111 12.69 \ 

Ml 10 26.66 

81 10 00.35 

81 OY 22.6!1 

810915.80 

81 09 40.87 

e1 10 :ii.10 i 

81 JO 46.30 1 

348 39 07 'Englhd1 Cut ••••••u••• 168 39 29 5529,7 0047.l 2.44 

218 41 33 Walburg............... 38 43 31 
110 17 50 John ThQm&s •• , • •••• , . 29U 16 37 

263 85 25 
354 21 ~9 

253 46 29 
ll 05 14 

261 04 06 
177 37 12 

307 15 15 
54 a1 48 

25!5 58 28 
69 OL 25 

~'i ~8 54 
297 49 10 

2116 47 18 
22 31 25 

13\l 22 46 
224 2(\ 17 

1192 14 28 
227 35 57 

74 28 33 
126 49 4~ 

130 40 43 
185 59 5(1 

23-2 07 15 
172 57 38 

337 43 46 
260 42 53 

213 45 04 
277 46 18 

132 14 51 
201 45 m 

Walburg ............... i 
John Thomas ..... , ..... ) 

Walburg .•••••••• ••••··1 Englibh Cu\ ••.•••..••.• 

Walburg .............. . 
Y cllow Bluff .......... . 

Eng\isll Cut ........ ·~·. l 
John 'l.'t1om:as.~ •. •••.. 'I 
Wulburg ............... j 
Jolin Thomu ............ . 

Walburg .............. . 
Englisb 011t .......... .. 

English Cut . ............ . 
John 'l'homa.s .......... . 

Yellow Bluff. ••••••••. 
Walburg .............. . 

EnRlisb Out .......... .. 
lledway, .............. . 

Jcbn Thomas •••••••••. 1

1 
Y e-Uow Bluff . ..••.•.•.. 

1 

Barbour's bland . ....... ] 
St. Catherine ........... ! 
St. Oa.therine ..•.•..•. ·I 
Barbour'd Island . ...... . 

North :Base ....• , ...... ·I 
St. Catherine ......... . 

Cedar Hammock ........ / 
North Base ... ......... . 

Dog l•l•nd ............ . 
North Base ............ . 

310 -47 13 1 South Base ... ........ . 
309 51 09 Dog Island ••.•••.•••••. 

271 58 23 
2<J9 01 00 

244 05 13 
288 19 00 

113 27 59 
26 09 04 

42 06 39 
7Q 1111 14 

133 04 41 
1:>8 34 r>2 

55 22 05 
75 2li 3B 

35 11 59 
104 19 38 

122 43 OJ 
173 44 22 

179 31 04 
rn1 oe as 

Doglslaud ........... .. 
Juhenton .... .......... . 

Julienton ·••••• ....... . 
Doglsland ............ . 

Uinbour's Island ....... . 
BlscK Beard • • ••••.•• 

Black Beard ............ . 
North Base ....... ~ •..•.. 

Bia cit Beard •••••• , •••• I 
Inner :Beacoo .......... , 

North Base ............ 1 
Cedar Hammock ....... , 

Black lleard ........... [ 
St. Cath-erine ......... ..... · 1 

Black Bea.rd ............ . 
St. Cat.b.ertne ••.• ........ I 
St. 01tt.herine .......... . 
Inner Bt&lOD •• , ••• •.• 

P.3 38 46 
174 22 ()!j 

73 47 04 
191 04 5'2 

81 06 43 
3;;7 37 10 

127 16 23 
2-14 36 42 

46 59 52 
>148 59 38 

45 30 :J6 
ll7 4U 5.5 

116 49 JO 
202 ~1 03 

312 21 04 
4.4 27 15 

112 17 11 
47 38 01 

!.!54 25 40 
306 47 28 

310 3B 58 
5 59 57 

52 08 56 
352 i7 26 

157 44 JU 
oo 44 57 

3~ 45 37 
U7 47 15 

~12 14 10 
ll7 45 26 

)3() 4ll 00 
J:.19 5~ 15 

91 59 57 
29 01 29 

64 05 54 
!08 20 47 

293 26 55 
206 U8 46 

222 06 07 
250 HI 09 

313 03 49 
:138 a4 19 

235 19 36 
fl55 23 45 

215 11 10 
284 19 03 

309 42 4.~ 
3.'i3 44 13 

:IS9 31 03 
II 08 45 

9444 7 103-28.4 
3935. 7 4304 .o 

JOJ:IR.O 
4901. 7 

1648.5 
58"9.l 

7982.0 
2945.9 

4w:l.I 
4057 .9 

5784.6 
5748.6 

7\!06. 8 
253>!. 9 

6296.8 
2822.8 

6917.4 
41.37.2 

8814. l 
6369.l 

0000.6 
8845.2 

702'2. 7 
3481.9 

6418.41 b091. 4 

3153.1 
6343. 7 

3036.l 
2909.0 

2824.0 
1700.7 

7151. 5 
43'll!.4 

4773.3 I 
2983.4 ' 

2277.1 
5658.0 

6d06.0 
l!08l.3 

2402.2 
6707 .3 

3568.5 
4624.8 

9104.1 
6971.9 

:1687.3 
1817.5 

951.4 
4001.6 

4225.4 
26S0.4 

114lffi.6 
5:160 .:i 

2021.5 
6374.5 

8728.9 
3-221.5 

4662.0 
4437 .6 

63-2.\.9 
62tl6 .5 

7881. l 
2776.5 

6886.0 
3()86.9 

7564.7 
4524.3 

9538.8 
91.SZ.2 

984\t.8 
9672.B 

7679.8 
3007. 7 

7019.0 
5567 .~ 

3448.l 
6937.3 

3320.2 
3l8l.2 

3088.2 
18'>(;.8 

7820.7 
4733.4 

5219.9 
326f.l.6 

2490.2 
6187.4 

744!J.8 
!1276.0 

f.1627.0 
7334.9 

3902.4 
WS7 .5 

9956.0 
9811.4 

4032.3 
19!7.6 

1040.4 
4376.0 

4620.8 
21131.2 

5.87 
2.44 

6.30 
:J.04 

l. JO 
a.6ll 

4 !l6 
l.8.3 

~L65 
2.5~ 

3.511 
3.57 

4.4@ 
l.58 

3,91 
1.7.'i 

4.30 
2.57 

5.46 
5.20 

5.59 
.5 • .'iO 

4.36 
2.16 

3.99 
3.16 

1.96 
3.94 

1.89 
l.Sl 

1.75 
1.00 

4.« 
2.69 

2.97 
1.85 

l.41 
3.51 

4.23 
1.29 

1.49 
4.17 

2.2!! 
2.87 

5.t!G 
5.58 

2.1!11 
l.13 

0.59 
2.•9 

2.$il 
Ul6 
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UKITED STATES COAST SURVEY.-GEOGR.A.PHICAL POSITIONS. 

Section V.-Ossabaw sound to Sapelo sound. Sketch E, No 16. 

___ N_a_m_e_o_f_•_ta_t_io_n_. ___ ,_L_a_t_it-ud_e_._, Longitud•. l __ "_z_im_u_th_._I To station- IBaek<uamuth. Distance. Distance. I= 
I I I fl 

Inner Buoy, (on bar) ........... . 

Outer Buoy, (On bar) .......... . 

Wt1 ite Flag in pine io bammoc k 
on St. Catherine's island. 

31 32 43.23 

31 32 32.21i 

31 :ii; 05.05 

I II 1 

81 07 14.13 I 

81 ().5 40.88 

81 10 35.56 

Kollock'• Place, west gable end 31 36 12.11 81 10 36.24 
of bou:Se. 

Tuft in hammock on IP.ft bank 31 36 50.86 81 JI 25. 70 
of8outl1Newport1iver. 

White Fla11:on marsh at mouth 31 :ii; 32.46 81 11 48.17 
of Wahoo creek. 

White Flag on shell beaeb of 31 34 28.03 81 11 06.39 
St. Catherine's islar:.d. 

W!i~~ ~~~k~t mouth of Jolm- 31 35 31.96 1 81 rn 53.0l 

White Flag on Wahoo island •••. 

W.hite Flag, wJtb tuft, near Old-
net,:R tsland. ' 

"'hite Flag in tree in pine ham- j 
mock. 

White Flag in pine in hammock. 
on Barbour's lsJand river. 

WhJte Flag on north ehote of 
sound. 

w~}t81~~Rf B~a:do~ra~:~t point 

White Flag in cedar, west :side 
of Black Beard island. 

White FJag in oak on Black 
Beard b1Jan d. 

w!l'Ba!!~~ i~:-anr:i~rtheast point 

Red and White l!lac at mouth of 
Barbour'1 bland river. 

\\~i!~ ~~~.with tldl, on Little 

White nnd lliaek Flag at mc>uth 
of Julienton river. 

Whit:e Flag on Jetl bank of JnJien
ton river-. 

White Flag, with palmetto tuft 
in tnarsh opposite Julienton. ' 

Bl~~:~:.g on teftbant ofSa.pe 

w8:!rgb1;;,':!;.1'::.d.curry Point, 

White and Black Jl'lag on right 
bank of Bllpelo river. 

\\'hite Flq on Four-mile Point •. 

Lower Beacon in Mud river ••.. , 

Wit!~ Flag on Jell bank of Mtrd 
river. 

Beacon at mouth or Te.a..kettle •. , 

UppH Beacon on Mod river .••. 

White Flac on creek, Doti Ialand 
_ llammoell. 

31 88 14.67 

31 34 35.19 

31 35 25.07 

31 34 41.93 

:n 33 38.11 

31 32 08.68 

31 31 39.51 

31 31 08.~ 

31 31 33.tl6 

31 33 18.01 

31 34 16.84 

31 33 12. 74 

31 33 45.61 

31 32 57 .!l5 

31 32 45.81 

31 29 51.118 

31 31 13.lll 

31 32 09.94 

31 31 18.13 

31 31 02 01 

31 29 18.65 

31 29 51.97 

31 30 47.99 

81 lil 51) 66 

81 11 44.03 

81 13 26.03 

Sl 13 18.64 

81 12 36.62 

81 11 54.47 

Sl 12 30.0lil 

81 12 04 78 

bl 13 26. 75 

81 13 45.41 

Sl 15 18.112 

Bl 15 57.04 

81 16 3Cl.2.l 

81 17 ll0.00 

81 16 42.31 

81 19 :n.10 

81 17 29.36 

81 17 !18.12 

81 lli 14.47 

81 15 43.41 

81 17 !ltl.13 

81 17 ll.70 I 
SJ 16 s:l.78 ! 

I II 

96 10 25 
77 35 49 

96 4~ 20 
832338 

8 08 47 
63 45 06 

I 
Inner Beacon ............. , 276 QB 44 
Black Beard.......... 257 33 :;o 

Inner Beacon.... ... • .. .. 276 40 50 I Black Beard •••••••••• , 263 20 :;o 
1 St. Oathcrine .......... . 

Oedar Hammoek ••••••. 
188 08 41 
243 49 00 

127 44 !JI Moss Island .••••••••• , 307 43 13 
51 00 56 Cedar Hammock. ••• • 230 58 46 

349 37 45 St. Catb~rioe...... ••• • 189 38 OS 
355 54 34 Black Beard •••••••••• , 175 M 47 

48 45 40 Cedar Hammock. • • • .. 228 44 07 
332 31 ol St. Catherine.......... 152 31 33 

42 19 &l Nonh Base............ 222 17 :n 
335 30 24 St. Catherine • • • • • • • • • . 155 30 34 

357 20 57 f'lt. Catherine • • •• •• • • • • I 77 21 00 
I 57 14 Blaelt Beard • • ••• ••• • .. 161 57 10 

64 Ol 3:> 
311 16 29 

28 20 58 
4! 13 :ii; 

766065 
41 58 03 

80 28 22 
3211 lU 15 

280 23 26 
2tJ6 41 12 

150 II 07 
232 20 08 

133 31127 
216 47 20 

164 30 26 
147 37 04 

52 49 01 
91 48 38 

333 08 09 
255 41 OB 

llB 26 59 
263 36 47 

75 09 52 
!185 lG 39 

135 31 54 
307 23 47 

316 32 59 
211 22 33 

ro7 115 1)5 
256 U9 56 

242 51 08 
170 42 2l 

27734il0 
85 11 24 

300 01 43 
143 Oii 25 

5!75 25 M 
175 Iii 'i¥/ 

5l:l'7 29 iM 
!00805 I)@ 

245 13 00 
-llilbl 

218 30 26 
266 16 30 

Black Beard .•••••• , ••• 
Barbour's Island ...... . 

Cedar Hammock ....... , 
St. Catherine ••• , ...... . 

Cedar Hammock •••••. 
Barbour's ls.land, •••••• 

Barb-our's Isl and •••••• 
Cedar Hammock ...... 

Cedar Hamm.auk •••••• 
Black Beard .•••••••••• 

Black Relll'd ..... _ ..... 
St. Catherine •••••••••• 

Barbour~e Island ••• •••. 
Inner Bea.con •• u •••••• 

0-edar Hammock. h•••· 
lnner Beacon .••..•.••. 

Barbour'B Island .•••••. 
Oeda.r Hammock ••••••. 

I>og Island ....... , •••• 
Cedar Hammock ••••••• 

O~dar Hammock: ....... . 
Barbour~• lsJaod ••••••• 

JuUenton •••••••••• ··~· 
Cedar Hammoek ...... . 

Julienton •••.•••••• •••• 
Cedo.r Hammock •••••• 

Jubent.on •••••••••••••• 
Dogl•laod •••••••••••• 

I Dog uland .......... . 
j Cedar Hammock .•••••• 

Dogbland ••••••• ., •••• 
So tub .Base •••••••••••• 

Dog Island •••••. •••••• 
Jalienton ............... . 

Dog Jlland •••••••••. 
CreiJll•oo Itland ••••••• 

South Bue •••••••••••• 
Dog hland •••••••••••• 

South Bue • ••••••••• 
Docllland ••••••••••. 

South Base ............ . 
Dog lsllLDd •••••••••••• 

l!outbBue .••••••••••. 
Doflllland •••••••••••. 

llog Illland •••••• •••••• 
Boutb Bue •••••••••••. 

159 49 07 
2l6 54 51 

244 00 00 
1111 16 59 

208 20 17 
221 13 05 

256 49 31 
!li!l 1'>7 18 

260 27 Hi 
HO 11 05 

100 23 54 
213 47 47 

330 IO 08 
5ll 21 13 

313 38 03 
36~ 11 

a« 29 56 
3'TI 36 23 

23!1 47 56 
271 48 fY1 

15'1 08 27 
75 41 37 

278 25 57 
83 37 25 

255 C!l 11 
l<ll> 16 37 

315 31 36 
J27 24 35 

13fi 33 27 
71 23 ll'!I 

57 07 tM 
76 12 37 

62 5!l 00 
350 4lWJ8 

97 35 12 
265 JO 41 

1211 09 00 
ma 09 01 

95 ll6 33 
355 w 514 

57 30 57 
!llil 05 00 

65 14 115 
!11123 3t 

38 31 Oil 
8111)45 

Metres. 
!)107.1 
6139.0 

7589.0 
e5ll .9 

2247. 7 
7336.9 

5324.6 
8442.2 

5.574. 7 
8969.6 

6204.3 
3459.3 

Yards:. 
5585.0 
6713.4 

8299.1 
9308.4 

2458.0 
8023.4 

4729.2 
9232.1 

0096.3 
91l4JB.9 

6784 8 
3783.0 

6794.0 I 7429.7 
1192.3 1303.U 

3006.7 3342.7 
6500.6 7130.7 

8344.8 
4072.3 

5311.0 
1978.8 

4391.0 
2296.0 

1754. 7 
:!408.9 

3435. 7 
~.2 

1422.0 
36611.0 

6<114.6 
4109.4 

5843.J 
4321.0 

M9!i.7 
3857.0 

4093 .4 
L574.l 

J9W.I 
1509.3 

3145.5 
191111.2 

2149.6 
:JOin.4 

1:!15.11 
:l02l.2 

2042.9 
32Gfl.4 

7165.5 
S349.S 

2974.0 
41a,,.1 

!!636.!I 
!lltl4.li 

13Cll.3 
lsa.2 
1951.1 
171111.2 

55711.3 
l!Ml.3 

4704.9 
4443.3 

!1742.3 
aeo&.tl 

91!!5.6 
4453.3 

5807.9 
2163.D 

41!411.9 
2510.9 

J918.ll 
:!727.9 

3757.2 
4287.0 

1555.1 
4001 .. 1 

6S77.4 
44113.9 

6389.8 
4'a5.3 

6119.3 
-4217 .9 

4476.4 
lT:il!.4 

2159.9 
lfi:JO.!I 

34311.8 
2067.8 

2351). 7 
33111.6 

14311 .0 
3303.9 

2234.0 
300'1. 7 

7s:l6.0 
9131.l 

3252.3 
41177.4 

11882.9 
-7.0 

1488.7 
1683.5 

11133.7 
llll!l.11 

6101.4 
007D.7 

5145.1 
48511,l 

!llllli!.11 
4183.l 

Milu. 
3.17 
3.81 

4.71 
5.29 ' 

1.39 
4.56 

2.69 
5.25 

3.48 
5.lfl 

3.85 
2.15 

4.2-l 
0.74 

l.9D 
4.05 

5.18 
2.~ 

3.30 
1.23 

2.73 
l.43 

1.09 
2.12 

2.13 
2.44 

0.138 
2.27 

3.74 
2.55 

3.83 
l!.115 

3.48 
2.46 

2.5-4 
0.116 

l.~ 
0.94 

1.95 
1.18 

1.33 
I.Bii 

O.B2 
l.S8 

1.27 
!l.03 

4,45 
Ii.ill 

1.85 
2.llO 

1.414 
1.34 

0.@4 
0.114 

1.21 
1.07 

3.47 
3.45 

11.ll'J 
11.76 

1.70 
1.31' 
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UNITED STATES COAST SURVEY.-GEOGRAPHICAL POSITIONS. 

Section V.-Ossabaw sound to Sapelo sound. Sketch E, No 16. 

Name of station. 

I I !Baek azimuth. 
I I 

Latitude. Lonaitude. Azimuth. To station- Distance. I DDtance. j Distance. 

I 
____ I 

i 
I . ' " . I ,, . I ,. ' " .Metres. i Yartla. 

White Flag on right bank of Mud 31 29 39.93 81 16 19. 79 190 49 20 Dog Island .......... •· 1 10 49 36 4318.4 ! 4722.5 
river. 231 04 46 8-outh Base ............ 51 05 43 3729.9 i 4078.9 

White Flag -on Marsh hiland, in 31 29 13.00 SJ 18 05.45 240 51 17 South Base ...•.. ...... 1 60 53 10 6514.3 i 7123.8 
Mud river. 215 20 56 Dog Mand ....... ····1 a;; 22 07 6219.0 ! 6800.9 

Chimney of Mill at west end of 31 2:! 5'1.08 81 19 30.56 001 25 06 Dog Island ••.•.••.•••. 21 27 02 15999.4 i 17400.5 
Oulloy. 188 06 56 Julienton,, .• , • , , .• , •. _ 8 07 46 11886.9 I l!l560.6 

Cbimney of Overseer's House, 3l 32 01.89 81 18 47.93 271 33 59 Dog Island ........... 91 35 33 4720.0 ! 5161.6 
Creighton island. 207 49 16 JuliP.nton ... •.....•.••.. 27 49 44 2990.0 i 3269.8 

White Flag on left bank of 3l 30 31.36 81 18 31.07 238 06 42 Dog Mand •••••••••••• SS 08 07 50:J:l.7 i 5504.7 
CreJghton ieland, Front river. lSS 55 40 Julienton .. ......•.••. 9 55 59 5515.l I 6031.2 

W:!i:u!'1~' c:~t~':iftisl~nlinc 31 31 16.17 81 19 10,45 256 27 28 Dog Island•••••• ...... 76 29 13 5464.6 5975.9 
206 OS 36 Julienton •. ............ il6 09 16 4514.61 4937 .o 

White Flq on left bank ofllape- 31 32 29.56 81 18 11 66 193 45 36 .Julienton •... ............ 13 45 45 1845. I 2017,7 
lo river. 116 21 07 Sutherland ............. 

1 

296 20 35 1796.6 ~ 1964,7 

White Flag in tree at Sutherland 31 33 06.79 81 19 08.15 29~ 03 20 ll2 05 04 5666.8 6197.0 
Bhdl'. 316 13 14 ~~~;b!~~dl~l;.;~J::: :: : ~ ! 166 13 24 20l!2.0 221 .. 2 

White Flag in tree on northwest 31 31 54.68 81 19 31!.85 258 55 59 Creighton IsJand . •.•••. 78 56 !!5 1341!.6 1468.21 
point of Creighton udand. ~57 24 Julienton •• •..•..•••• , 4:J 58 19 

I 
391!.!.4 4355.0' 

Black and White Flag on right 81 20 27.69 242 24 21 Suther-land ...•.....•.. 62 25 00 2232,5 2441.4 ' 31 3ll 21.88 
bank of 811.pelo river. 243 l4 54 Julienton .... .......... 63 16 14 

I 
4508.6 4930.5 

Gable-end of building at Choco- 31 30 01.47 81 15 04.43 184 46 43 Cedar Bani mock. ...... 4 46 53 IH23.9 6696.9 
late. 144 41 54 Julienton .... ••••• .... 324 40 25 I 7784.4 8512.B 

Section V.-Charl.eston Harbor to Winyah Bay.* S/ce!,ch E, No. 16. 

t I 

Miles. 
2. 
2. 

68 
32 

4.0 5 
86 3. 

9. 94 
ll.l l 

2. 
l. 

93 
86 

3.1 3 
43 3. 

:J.' 39 
l!O 2. 

1.1 5 
I 1.1 

3. 
1. 

o. 

52 
26 

83 
7 2.4 

l. 
2. 

3. 
4, 

39 
80 

&I 
64 

Name of etaUon. IBack azimuth., Distance. ' Distance. , Distance. 

~~~~~~~~~~~~1-~~~~~l'~~~~~-1-~~~~-1·~~~~~~~~~1 l~~~-
Latitude. Langitudc. To station-Azim 11th. 

Breach Inlet •..•.••••......•... 

Circutar Ohnrch • • • • • • • • .. .. ... 

Fort Sumpter, (2)....... •• • • ••• 

Venning ••••••••••• ••••••• •••• 

Ham!m •.•••••••••••••••••••••. 

c I o I II 

:12 46 19.27 79 48 43.14 

:12 46 42.54 79 55 311.05 

3ll 45 08.171 79 52 14.51 

3ll 48 10.67 79 49 2'2.37 

:12 49 37 .53 79 47 10.69 

Goat bland........... • .. •• • • .. :12 48 09.81 79 46 12.61 

Puller •••••••••• , •• • • .. . • .. • • • • 32 ;51 05 .84 79 4:i 44.62 

Roberts, (ll).. •• •• • • • • • • •• • • • • • • 311 49 43.58 79 43 14.28 

Toomer. • • • • • • • • • • • • • •• • .. • • • • • • 3ll b2 !ll. 74 79 43 59.78 

Capen................. • • • . •• • . 311 ;51 33.2B 79 451 11.00 

Pole on Mo•ltrie House .•••• • , •• 

Bullivan'tl Ialand, ba.cl< beUon •• 

C.tor's Landing, (pole) ••••••••• 

Catholic Cblll'ch opire, Broad -81. 
Dewffs •.....•.• •••••••••••·• 

32 45 liS.55 79 50 51.BB 

3ll 45 311.115 79 51 11. 114 

3ll 49 Oll. 76 79 47 46.60 

32 46 33.15 79 .55 50.'75 

311 oo m.s1 I 79 42 06.20 

I /I 

27:J 45 30 

ll8 39 15 
248 16 33 

:l43 26 13 
38 33 44 

Ill 30 15 
52 00 45 

90 l9 21 
150 47 52 

7 38 58 
39 27 Oll 

122 57 42 
88 16 52 

44 28 30 
49 23 13 

81 20 34 
25 47 21 

205 00 00 
106 58 48 

!Ill J2 59 
106 31 ll2 

:17 13 10 
221 05 09 

272 1-0 04 
294 00 3l 

141 11 42 
176 22 52 

1 

° ' 11 Mdrer. 

1"······················1"'··········· ········:· 
Breaeh Inlet ........... 

1

' 93 49 15 10846.3 

Oirc11lar Church.. • • ••. . 298 37 "2t 6064. 8 
Bre&ch Inle-t.... ... .•.. 68 18 28 5920.5 

' 
Breach Inlet ..•..•• ..... J 16:3 26 34 
Fort Sumpter, (2) •••••• 

1

' 216 32 ll 

Breach Tnlet.. •• • ••• .. • 201 29 25 
Venning................ 231 59 33 

Venning ....•....••.•... ;' 
Hamlin ................. I 
Goat Island •• •••• ..... ,, 
Hamlin •.. , .............. I 
lruHer ....... ............ j 
Hamlin ....•..•.•...... ! 

Hs.mlin ................. . 
Fuller ............. .. 

Fuller •••••••• ••••••••• 
Ro!H:rts, (2) ........... . 

VeDning .••••. •••• ••••• 
Cireu.lar Church, .••••• • 

1 

Venning ............... . 
Oireular Obureh .••••••. 

Venning .............. [ 
Hamlin. .............. ~ .. 

Breach Inlet ............ 1 

Fort Sumpter, (2) ••• , • I 
Toomer .................... , 
Capen .••••..••••••••• ! 

270 17 39 
330 47 2l 

IB7 38 43 i 
219 25 22 

30'4 56 20 
26~ 14 43 

224 26 47 
229 22 16 

261 18 39 
205 46 47 

il5 00 49 
il86 56 13 

31 33 58 
285 28 58 

237 12 18 
41 05 2B 

9'il 13 5~ 
ll4 57 2B 

3111 10 40 
356 22 411 

3579,9 
7167.6 

6563.6 
4346.1 

4936.2 
3095.7 

547l. l 
:1522,7 

4658,5 
6151.0 

7086.8 
:1590.7 

5604.B 
3752.7 

5510,l 
7813.!l 

5448.2 
7213.l 

2963.2 
1420.9 

11135.3 
6i!06.4 

4710.9 
2182,5 

Yanla. 

11861.2 

6632.3 
6474.5 

3914.9 
7860.1 

7177.8 
4752.8 

5396,J 
33&.4 

f-96~.o 
3852,3 

5094.5 
6726.5 

7749.9 
3926. 7 

6\~JI 
4103.1!1 

6025.7 
6544.3 

5958.0 
7888,() 

3240.5 
15.53.8 

12177.2 
6187.1 

5151. 7 
2386. 7 

*The pootliOAS on Win)l'ab Bay,prlnted In the report oflll:>5, require tlle correcliooa: -()11.60 in JaliUlde, and+ 41 08".!ISID longi.tllde. 

6.47 

3,77 
3.68 

2.22 
4.47 

4.08 
2.70 

3,07 
l,91! 

3.40 
2.19 

2.89 
3.82 

4,40 
2.23 

3.48 
2.33 

3,411 
'f.85 

3.38 
4.48 

1.114 
0.8@ 

11.9\l 
3.86 

2.93 
l.35 



 

254 REPORT OF THE SUPERI~TENDENT OF 

UNITED ST~TES CO.AST SURVEY.-GEOGRAPHIC.AL POSITIONS. 

&ction V.-Charleston Harbor to Winyah Bay. Sketch E, No. 16. 

Nwue of stati-on. 
i!, [I : I I 

, Longitude. I Azimuth. To •talion- t•ck azimuth.I Distane•· 1 Diiltance. Distance. 

-.N-ie-1-.-•• -.-.-.. -.-.-.. -.-.. -.-.-.,-.-.-•• -.-.. -.-.-.·'-32-5-0--46.-7-7 

1 

7~ ~12;:911-l-~-.-50-,-;~--T-o_o_m_e_r-.-.. -.-.-.-.-•• -.-.-.. -.-.1 30~ 48 49 

Latitude. 

Legille ......................... /' 

Bar .................... ,····· .... . 

Point. .......................... / 

Huwphrie• ................. ···1 
Jamie .......................... .. 

~Yagner, (2) .................. ··/ 

Middle ....................... .. 

Owendaw ...................... I 
BJrd Island ..... •••• • ..•..• • • ~· • · 1 

LiveOa.lt ....................... I 

N orthea.st llul! •••••• • • . • • • • .. • · I 
i 

J-eremy .......... •••• •••• ......... i 
i 

CapeRoman,old light. ......... ! 

Nellit:! •••. ...................... 

Jlla.ke ......................... . 

I 
Murphy ........................ ! 
Oedar Island, 1857 ................ ! 

Rutledge ....................... . 

Oape, (2) ...................... . 

Lowndes ................... ""/ 

McCcnvey ......... ............... 

1 
South Bue, (2) ............... \ 

Gil>bo.......... .... ..... I 
VJdaWs Landing ..•. ••... 

Blncl• Palmetto ............... . 

.Edward's, ooutllweot base .•••••• 

Johnnie ............. ······•••••· 

Bmee ........................... . 

Vanderhorst ................... -

Cltimney on w'!M end or small 
lmu&e. 

32 51 01.16 

139 11 2!J Capers ................ 

1

' 319 JO 44 

794056.IOJ 562303 Roberts,(ll) .••••••••••• , 2.'l62I48 

1

1!7 28 52 Toomer. .............. ! 297 27 12 

32 49 15.29 79 41 40.93 162 24 30 Dewees ................ , 343 24 16 
1811 55 35 Niel. ................... [ B 55 44 

79 42 49.0l , 161 28 2S Roberts, (2) ............ i 341 28 \l 
238 24 03 Bar.. • . • • .. • .. .. • .. .. . . 58 24 40 

32 48 39.93 

32 54 54.65 

32 53 00.96 

32 57 01.95 

32 55 17.69 

33 00 24.62 

32 57 12.82 

33 03 16.25 

32 59 41.82 

33 04 34.98 

33 01 04.97 

33 02 23.94 

33 07 58.0l I 

33 05 57.78 l 
33 07 55.~ 

33 10 27.~8 

33 01 56.29 

79 40 43.72 

79 39 [}'2.90 

79 38 36.98 

79 36 03.9-2 

79 31 35. 73 

79 33 28.481 
79 30 56.30 

79 29 22.0-2 

79 26 01.81 

79 22 13.30 

79 26 14.44 

79 20 47.03 

111 19 25.44 I 

79 14 51.60 

79 18 38.87 

79 20 :12.73 

33 ll 47.51 79 13 36.04 

33 10 14 .24 79 12 19.61 

33 12 33.44 79 11 57.67 

32 53 50.13 7~ 36 30.09 

32 5,l 13.31 ' 79 40 55.55 
i 

32 52 52.18 79 41 55.16 

32 lii! 50.01 79 38 42.05 

32 51 38.ll!I 79 a9 37.89 

32 54 18.00 79 34 18.!13 

32 57 !!ll.07 

79 37 18.84 

20 11 S5 
47 15 41 

143 12 35 
61 09 52 

5 11 14 
40 01 43 

47 w 57 
128 56 lll6 

13 :J7 18 
45 06 40 

48 42 &• 
163 32 30 

19 26 44 
47 08 16 

99 13 16 
159 41 VO 

2ll 55 2S 
72 24 22 

106 38 02 
127 31 01 

44 16 55 
l&I 38 25 

9 58 49 
~:Ja3.5 

76 05 35 
150 16 39 

42 11 24 
62 55 JU 

35 43 05 
3U!l 31 16 

ll9 49 22 
193 ti f>l 

15 20 12 
72 40 42 

42 43 03 
00 29 49 

7 39 49 
60 51 31 

100 48 21 
69 U7 21 

183 39 17 
243 2!I 09 

266 31 ~ 
9 54 47 

140 39 19 
180 fJ8 25 

199 -'8 411 
ll30 22 08 

5~ !l6 5l 
72 11 34 

272 36 49 
BO 12 55 

2115 411 5'i 
343 09 21 

Capero ............... , 200 11 08 
Toom~r .............. , . 2-27 13 54 

Humphries ........... ,., 323 11 40 
Capers................. 241 08 IO 

J.flmie...... ............. 1B5 11 00 
Humphries ............. , 220 00 34 

Jamie .............. ,. , 2'n 49 20 
Wagner, {2) .... . • . • • .. 308 55 03 

Middle...... .... •• ... . 193 36 30 
Wagner, (2).... • • • .. • • 225 04 28 

Middle............ ••.• 228 41 34 
Owendaw........ .... ..... 343 31 53 

Bird [eland • .. • • , . • .. • l!lll 25 21 
Owenda.w. • • • ... .. • • .. 2'27 00 16 

Owendaw..... • • • • • .. • 279 IC 25 
Live Oak.... .. .. • .. • .. 339 40 09 

Northeast Bu JI.. . • . . .. • . 2'19 53 36 
Live Oak............. 252 21 42 

Live Oak,..... • .. • .. .. 286 33 17 
Jeremy........... .... 317 28 57 

Northeaot Bull ....... .. 
.Jeremy .••....•••..•••• 

Cape Roman, old light .. 
I .Jeremy .............. .. 

i Jeremy .............. . 
, Blake ................. . 

I CaJ>" Ro1na11, old light •. I Murphy .............. .. 

Blake.... .... .. ..• 
Cedar Isfand, 185i ..... . 

Jeremy ....•.• , .......... . 
Mnrpl1y ............. .. 

Cedar lslaad, 1857 .... . 
Rutledge ............ .. 

Ceda.r ls.land, 185'1 . ••.. 
Rutledge .............. . 

McConvey ....... . 
I..owndes .............. . 

Humphries .......... .. 
Jamie ••••••••••••••••. 

Humphries ........... . 
Jao1ic .•••••..•••••.••.. 

Jamie ................. . 
Oap<lrs ............... .. 

Hnmpbrles .•.•. .......... 
Wagner, (2) ........... . 

Jamie ................ . 
Gibb• .......... .- ..... . 

Johnnie •••..•.•...•... 
Jamie .•..••...•...••.•. 

Bird Island •••••••••.• 

l 
Wagner, (I) .......... . 

Bini Illand ........... . 
Middle ............... . 

2!14 15 13 
4 38 32 

1811 58 02 
232 3{l 43 

:!5ll 01 51! 
33() 15 54 

2"5! 07 23 
244 511 41 

215 41 55 
12tl 33 .l!D 

2119 «l 23 
13 12 28 

195 19 31 
252 37 56 

2ill 40 41 
:nl!2622 

187 32 37 
2405637 

!286 46 oa 
24ll 05 SS 

3 311 ll3 
63 23 10 

116 33 !17 
11!9 54 38 

3111) 31 13 
D 58 23 

19 49 08 
$02350 

!131123 58 
252 09 00 

ll2 38 31 
260 11 49 

116 44 57 
Ul3 JO Oii 

MelTefl. 
4997.6 
1893.0 

43t4.9 
5361.4 

Yards. 
5465.2 
1!070. I 

4718.6 
5884. 9 

2174.0 2377.4 
2852.4 3119.3 

2067 .8 2261.3 
0078.9 2273.4 

6609.0 7227.4 
6~38.5 75ll7. 7 

4373.6 47&J.8 
5596.9 6120.6 

7453. 7 815l. 1 
5119. 9 55119.0 

6274 .6 6861. 7 
5110.6 ootl8.8 

9727.6 10637.8 
8843.~ !1670.7 

53T.l.6 ·'876.4 
6160.6 6727 .0 

11871.3 12982.J 
7769.7 B-l96.7 

~48. 7 0020 .5 
7043.9 77V3.0 

11!418.2 ]1393.0 
ll0l4.I! 8764.l 

l4159.3 15484}.! 
8774.5 Y595 .5 

6974.0 
41150.0 

12918.3 
10!.!Sl.5 

10.589.6 
4264.7 

17067.6 
7974.2 

5689.6 
7528.5 

11831!.9 
7640.9 

7403.8 
8217.3 

5806.5• 
2914.0 

41125.4 
2914.0 

6884.l 
4250.6 

4979.4 
3275. l 

4485.4 
2467.0 

4973.6 
7761. 7 

268a.9 
6338.l 

llGi!9 .II 
775!! .0 

4671!.0 
3202.3 

Ge:lll.11 
t717 .1 

76!16.5 
4-l29.0 

14127.l 
11243.5 

lll\80.5 
4663.7 

18661.6 
8720.3 

6222.0 
8232.9 

10757.3 
11355.8 

8096.6 
BDB6.2 

6349.8 
31!16.7 

4730.1 
31!!6.7 

71)26.9 
4648.3 

5445.3 
3S81.~ 

4905.l 
26117 .8 

54311.0 
8'161 .9 

9935.0 
69518.9 

}1)530.!I 
8477.4 

53'l7 .9 
31!01 9 

'l'Jlllt.ll 
7345.6 

Mil• .. 
3.10 
1.18 

2.68 ' 
3.34 

1.35 
l. 77 

1.28 
1.29 

4.11 
4.31 

2.72 
3.48 

4.63 
3.18 

3.90 
3.17 

6.1!4 
5.49 

3.34 
J.83 

7.37 
4.8:1 

5.12 
4.38 

6.47 
4.98 

e.so 
5.45 

4.33 
!l..52 

8.03 
6.39 

11.58 
2.65 

10.60 
4 gs 

3.53 
4.68 

6.11 
4.75 

4.63 
5.10 

3.61 
1.81 

!!.119 
1.61 

4.28 
2.64 

3.09 
2.03 

2.79 
1.53 

3.09 
4.82 

1.67 
3.94 

5.98 
4.l!ll 

3.03 
J.99 

4.1:1 
4..17 



 

THE UNITED STATES COAST SURVEY. 255 

"C"NITED STATES COAST SUIWEY.-GEOGRAPHICAL POSITIONS. 

Section V.-Charleston Harbor to Winyah Bay. Sketch E, No. 16. 

I , 
Name of Rtation .. Latitude. Longitude. Azimuth. To station- lBack azima.th. Du:itanee. Distance. Distanl!e~ 

------------!------ ------------ ---------' / ____ : ____ ! ___ _ 
! I 1 I Meir••· I Yard1. i M,1.,. 

Dr. Jewey's House, cbimneyu •. 

Joyce•••••••••••••·•••· ••• ,•••• 

Small Ho-uee, chimney ..••••••• 

Toomer's House, c-entre- ........ . 

Rugh ......................... . 

Dead Tree on east end of Ham
moek. 

Brick Hammock ................. . 

Dewees Tripod ................. . 

Windmill on Oyster Hous:e .••••• 

Theodon Wagner'RH001e, eentre 

Hamlin's OJd House,. centre •••. 

Fi.sure Head, Caper's i!lland •••. 

o I 

3l! 56 22.27 793917.21 

3l! 50 02.47 79 41 59. 72 

32 52 ;14.62 79 43 54.32 

i 
3'l l!2 47.10 I 79 45 07.45 

I 
:t-2 51 28. 70 "l9 42 28.75 

3'l 49 24.29 79 45 49.40 

32 50 05.39 79 44 42.90 

32 SC 20.51 79 42 05.41 

3-2 47 21.43 79 49 25.91 

32 48 40.42 79 49 19.40 

32 49 45.92 79 47 14.ll 

32 51 14.74 79 41 40.38 

Legare'• House, weat chimney.. :fl 51 28."2 7ll 42 01. 75 

Death, hydrograpbic oignal...... 32 49 37. 71 79 42 02.84 

Rafe ....... ,................... 32 48 51.64 79 41! 58.30 

Bro..., .•••••••••••••••••• •••••· 33 13 37.39 79 13 2S.96 

Hrdrograpbic Signal........ • • • • 33 10 07 .51 I 79 12 18.25 

Rydrographic Signal............ 33 II 59.67 79 11 56.03 

Ford's Chimney................ 3:l 10 46.80 79 13 27.65 

Lownde•'1! Mill ••••• ,.......... 33 II 54.51 79 14 04.96 

Barn...................... .... 33 11 16. 761 79 15 06.73 

L11cas'• Mill................... 33 07 57 .26 79 16 2!!.BI 

Ford............. ••• •• •• • . •• • • 33 08 55.25 79 13 51.56 

Po-le., ........................... . 33 lO ~.40 79 16 34.34 

Bulow's Mill, chimney ••••••••• 33 II 44.08 79 17 15.58 

FM~f. Meade,. chimney of Rice 33 09 11.78 79 18 36.62 

LowerMlll ................... . 33 G8 43.72 7~ w 29.91 

UpperMlll .................... . 33 OS 51.80 79 !lO 41Ui3 

S&nteoe ........................ , •• ,. 33 06 :Jll.63 79 17 05.49 

Bum ......................... . 33 04 40.84 79 fll 111.18 

Cape Ba11JSD, new upi ........ . 33 01 06.~ 79 1!2 11.88 

291 35 43 
356 34 04 

173 45 41 
341 25 15 

305 14 55 
19 J9 48 

2962517 
293 li6 09 

252 3l! 01 
307 26 59 

261 36 54 
67 45 !24 

235 28 2;c 
286 l4 37 

162 01 :I& 

253 28 45 
46 55 19 

280 58 11 
;147 45 21 

331 37 03 
3!0 57 11 

333 33 19 
22 40 18 

322 46 27 
3 14 38 

005 27 07 
34. 01 15 

250 05 37 
32t5 10 43 

310 44 .'i3 
4 24 39 

170 21 50 

81 46 30 
177 3\1 41 

215 20 II 
85 54 21 

2e6 oa 21 
9 19 56 

1!46 Oil 59 
74 42 57 

212 14 31 
144 02 20 

40 HJ 00 
111 00 fl9 

303 38 25 
90 52 42 

268 54 55 
4.2 37 10 

291 51 14 
56 02 45 

279 32 57 
1!21 50 32 

3 56 44 
339 31 38 

70 ll7 14 
235 57 23 

188 17 55 
11 119 36 

137 07 14 
189 50 31 

i Middle............... 111 37 28 I ~4<Kl.7 I 5900.0 I, 3.35 
i Jamie ................ · 1 176 34 12 I ti212. I I 6793.4

1

1 3.!lli 

i Caper••••• .... ••••.... 353 45 35 I 2813.1 II 3076 3 J.7.5 I Bar.................. 161 25 35 
1 

1532.3 1675.7 
1 

0.9.5 

j Capers ••••••••• , •••• ,· I 125 15 51 I 3273.3 3.079,61' 2.03 
) Toomer • •. •• ••••. • . . . 199 39 45 

1 
421.4 460.8 0.26 

I Capers................ ll6 26 52 I .5108.0 I 5086.0 I J!.17 i Toomer............... 113 56 46 I 19"24.5 , 2104.6 1 1.19 

f Capers................ 72 32 JO : 470.31 514.31 0.29 
I Ne1J. •••••• •••••• ...... 127 27 :l4 2123.7 I 2322.4

1 

1.:ri 
1 I 
'I Roberts, (2). .. •• •. . .. 2~71 3

4
8
3 2

1s
8 

4077 6 , 4459.l I 2.53 
Vi:>nnmg.·-········ ••.. -s 598.5.4 j 6545.5 i 3.7i.? 

I Capers ...... ••••...... 55 29 44 4777,6 i 5224.6 2.97 

\ 
::~~:::~) :::::: :::::: ~~ :: : ~4::: I 26::: ::: 
Gontis1and...... ...... 73 a:n 3(1 .5244 9: 5735.6 3 .. 26 

i. Fort Sumpter, (2) .•.••. \ 2"26 53 4!l 600B.4 I 6570.6 3. 73 

1 Goat Island............. 100 59 52 4949.61 5412.7 
Breach Inlet........... 167 45 41 4449.1 48!i5.4 

Goat Island ••••••••••• , 151 37 37 3365,0 i 3679.9 
Hamlin.... • •••• ••••. 160 57 13 273.4 \ 299.0 

Neil •.•• .............. 153 33 28 962.0 [ 1052.0 
Dewees •..•..••• u •••. 202 40 U4 174 L.4 , 1904.3 

?lii~cil ................... . 
Dewees- •.•••••••••••• 

Neil .................. . 
Point •.•.•••••••••••••. 

1 

nar ...•........•.•.•. 
Point ................... . 

Suulh Ba•e, (2) ••••••• 

1 

[_inwndee .••••••••••••• 

McConvey ••••••••••.. 

I Lowndes .............. 1 
South Base, (\l) •••••••• 

1 South Base, (2) .••••.•. 

Rutledg6 .••••• ········1 
Lowndes .............. . 
Cedarlsland, 1857 •••• , 

Lowntle• .............. . 
Rutledge ............. . 

I..owndes .............. . 
Rull-edge •••••••••••••• 

Cednr Tslend, 1857 •• , .. 
Rutledge •••••••••••••• 

Ford ................... . 
Rutledge •••••••••••••. 

:Lowndes ............. ,. 
Rutledge .•••••.•..•... 

Cedar Island, 1857 ••••. 
Blake •..••••••••••••• 

Oe-dnr bland, 1857 ••••. : 
Rutledge........... •. ,' 

Blake .••••••••••• ····I 
Murphy ••••••••••••••. 

Murphy .••••.•••••••. 
Ced"' bland, 1857 ..... 

Blo.ke .•••••.•••••..••. 
Cape Roman, old light • 

Jeremy., ............... . 
Blake •.••••••••••••••. 

142 46 48 
183 14 36 

25 27 28 
214 00 50 

70 06 19 
14ti 10 48 

130 45 41 
!Bi 24 33 

350 21 49 

261 45 35 
357 39 40 

35 21 00 
265 51 34 

106 03 43 
189 19 31 

68 GI 58 
254 41 OJ 

32 16 05 
3'~4 01 09 

220 16 27 
2\1() 58 22 

123 39 54 
270 51 34 

88 56 55 
222 36 24 

111 53 17 
236 O! 34 

IHI 36 112 
41 51 33 

183 56 fi 
159 32 20 

!!50 25 58 
M5636 

8 17 36 
llll 211 08 

317 05 08 
9 ~l 17 

1626.5 i 

2043.91 
2355.8 
2146.9 i 

I 
2140_ l j 
434.1 i 

3017.7 I 
3395.0 i 
210.2 ! 

2617.0 I 
l04l .0 I 

4028.31 
8082 8 

779.61 
7454.51 
253'.l.9 

:::1' 
57.16.8 

24os.1 I 
7973.2 

5066.5 
3226.5 

5685.9 
3185.9 

6289.1 
4068.4 

81!91.e 
4311.7 

1661.2 
5nl.8 I 

3!!50.4 i 
41B7.9. 

6137,9 
8765.5 

8769.6 
li!863 5 

1778.7 
2235.J 

2576.2 
2347.8 

2340.3 
474.7 

33()0. I 
3712 7 

229.9 

!1861.9 
ll38.4 

4405.2 
88;!9. 1 

852.5 
81.52.0 

2769 9 
1>1'211.81' 

9171!.0 
6273.6 i 
2630. l 
8719.2 

5540.6 
~.4 

6217.9 
3484,0 

6877.6 
4449.l 

9723.e 
4715.l I 
1816 6 
6257.l! 

4210.7 
4a79.8 

6712.2 
7420.4 

115"2.5 
141Hi7.l 

3.07 
~.76 

2.09 
0.17 

0.60 
1.08 

l.Dl 
1.27 

1.46 
1.33 

1.33 
0.27 

1.87 
2.11 

0.13 

1.63 
0.65 

2.50 
5.02 

0.48 
4.63 

l.57 
3.54 

5.21 
3.56 

1.49 
4.95 

3.15 
2.00 

3.53 
1.98 

3.91 
2.53 

5,l)g 
2.68 

1.03 
3.55 

2.39 
2.60 

3.81 
4.21 

ll.44 
7.09 



 

256 REPORT OF THE SUPERINTENDENT OF 

UNITED STATES COAST SURVEY.-GEOG-RAPHICAL POSITIONS. 

&ction V.-Charleston Harbor to Winyah Bay. Sketch E, No. 16. 

Latitude. Name of station. Longitude. I Azimuth. To station- !Baek azimuth. Distance. Distance. Distance. 

;i----,-11-r---------j Metre•.~---;;:. 
Ormond H.aU, WMt chimney of 

bause. 

o I rr 
33 07 04.211 79 23 18.05 ' 247 03 50 Blake ............... i 67 05 13 4250.'l 4647.9 'l.64 

288 44 22 Murphy . .• .•••. ... .... 108 46 29 6368.4 6964.3 3.96 

OnnondHall,westapexofbarn. 33 07 05.04 79 2316.83 

Ohirnney11ear Rice Mill, with red 33 09 43 . .til 79 20 44. 88 
roof, (Indian Bill.) 

Raccoon bl&nd • • • • • • • • .. • • .. • • 33 00 21..59 79 25 47. 70 

Leaning Pole................... 33 00 38.67 79 27 28.04 

}>ole, with white ftag • •• • . • • . • . . 33 Oil 28.39 • 79 26 23.66 

Old Mill....................... 33 Ol 36,08 79 2-2 17.58 

Horoland's Mill, chimney....... 33 09 53.40 79 19 54.06 

Sooth West Cape.......... •••• 33 00 44.01 79 20 36.46 

North West Cape .............. ! 33 03 lB.15 79 21 19 .77 

Wbite over Blue Flag in manrh .. i 33 03 05.94 79 25 44.58 

Eddie.......................... 33 01 06.88 79 29 20.14 

Manigault...................... 33 00 2.>.49 79 34 43.70 

Long H&mrnock.... • • • • ... • •• .. 33 02 21,30 79 30 :JI 91 

Manh . .••• ••.• •••• •••••• •• •••• 33 00 58,82 79 :JO 48.~9 

Bull's Iolaad Light.... •• • • • • • • • • 32 55 18 .34 79 :J3 43 .65 

Oi>arlie .................... , •• •• 33 01 24.00 79 32 51.60 

Petrel Bank . . . • • ••• •••••••• •• • 32 59 12.06 79 32 38.15 

WestCbimney ofhooseon main. 33 02 01.59 79 34 12.74 

Sommer-hoUS<>, east apex....... 32 5S 19.81 79 33 38.00 

Mink Point..................... 32 57 50.88 79 37 59.89 

Sbell Signal.................... 32 55 41.09 79 39 39.61 

Wagner,(!)................... 32 57 02.39 79 38 37.4-0 

Alennder •.••. ••• •••••• .. •• ••• . 32 58 03.93 79 36 04.44 

North Wind....... •••••..• .•.. 32 53 41.211 79 39 40.52 

'll'<>rt Point...................... 32 51> 30,54 79 35 47 .« 

Poot with Cross In water....... 32 5.\ 58. 71 79 :15 20.54 

Caswell ........ • •• • •• • ••• •• • • 32 00 21.0'l 79 36 43. 75 

Peach Tree..................... 32 54 59.43 79 37 2!'.02 

Chimney wilboot houae....... •. 32 55 55.31 'l8 39 33.48 

J'amlly Hydrocraphlc ~al..... 31155 47.32 79 34 43.25 

247 27 57 Blake ••••••.••••••••• , 67 29 20 
288 53 04 Murphy ...... , ••• , • • • . 108 55 II 

0 58 35 Rialto •.••• , ••••••••• , . IBO 58 34 
343 29 38 Murphy . • • ••• • • .•• • • .. 163 30 21 

i7 35 40 N. E. Bull............. 257 33 44 
177 lo 56 Jeremy •••••• ., . •• •• • 357 18 50 

59 23 07 N. E. Bull............. 239 2SI 05 
131 56 55 Live Oolt. •••• , ....... , 3!1 55 Ol 

101 47 41 Live Oak.............. 281 45 l!I 
188 16 16 Jeremy................ ~ 16 28 

35:1 22 42 Cape Roman, old light.. 173 22 44 
72 18 37 N. E. Dull •••• , • • •• •• • • 2.>2 14 46 

354 09 48 Murphy ••.••.••••••• , . 174 1 O 04 
12 31 00 I.Jape Roman, old light.. 192 29 44 

104 25 16 Cap• Roman, old light.. 284 24 2J 
190 47 08 Murphy........... • • • . 10 47 41 

1e 42 :n 
211 04 :;o 

304 JI 27 
9!! 16 21 

147 57 24 
1 04 12 

277 24 51 

lf>9 29 58 
:139 43 53 

1772554 
316 24 59 

171 50 48 
219 54 50 

55 54 45 
221) 51 16 

19 35 ~4 
ll!tl 13 20 

352 3B 16 
11 17 43 

17C 55 58 
184 03 51 

228 12 12 
2;9 25 27 

2!l!l 04 32 
913 118 32 

308 57 31 
5 05 :J9 

64 30 03 
207 58 57 

144 00 27 
194 41125 

47 14 46 
ll2l:I :a 14 

231~56 
41 43 43 

252 31 19 
332 03 10 

255 33 18 
3{ 03 13 

215 33 ~7 
2'2 Ill) ll2 

;05 !.11 18 
110 511 07 

(Ja?O Roman, old light .• 
Murphy ••••••••••.••.• 

Cape Roman, old light •• 
Live Oak .•••.•.•...... 

Live Oak .............. . 
N.E. Bull •••••.•.••••• 

Owendaw ..... ....... . 

Live Oak .••. •••••••••• 
N.E.Bull •••••••.••••• 

Live Oak .. , ....• ,,,,.. 
N. E. Bull .•••••••••••• 

Oweud.aw ..•..•....... 
N.E. Bull •••••••••••.. 

ow~ndaw •••••.••••••. 
Live Oak, .. p ...••.•••. 

Bird lsland ,u. •••••••· 
owendaw •..•..•• •••. 

Bird J sland . .•.•••.••. 
Owendaw •... ··~· •••. 

Owendaw ... ·~ ..••• ,,. ••. 
Bird bland •••••••••••• 

Owendaw ............. . 
Bird Island ........... . 

Owendaw ................. . 
Wagner, (2) •••••••••••. 

Middle .... ••••••·•••• 
Ja111ie • •••••••••. , •.••• 

Wagner, (l) ..... ••• ••. 
Owandaw..... .•• ..

1 
Ha.rnpbries ••.••••••••. [ 
Waper, (!) ••••. ······1 
Middle ••••••••••••••• ·J 
.Bird ltllBDd. • • • • • • • • • .. 

Bird ls laud •••••••••• , • 
Middle ............... . 

Bird Island ........... . 
Middle •••••••••••••••. 

Middle •••••••••.•••••• 
Jamie ................... . 

W•Knar, (2) ••••••••••• 
Middle ............... . 

CPwrPJI .... ., ••••••• ~. 0 • 

Wagner, (1) ••••••••••• 

UIS 42 08 
31 05 li2 

124 13 22 
212 1a :n 
3"~7 56 31! 
lij! o~ 11 

97 !l4 55 

3;19 29 45 
159 41 :JI 

357 25 00 
136 25 '46 

3.51 !iO 20 
39 57 12 

2:J5 53 48 
40 52 21 

Jiiii 34 57 
:I06 12 16 

112 3S 42 
191 17 31 

300 55 27 
4 03 56 

48 14 03 
00 27 55 

42 07 18 
3:l 09 116 

128 :is 54 
185 05 25 

244 96 40 
27 1)9 4S 

3i!3 59 ll3 
14 49 :>II 

2:!7 14 37 
48 53 211 

515357 
1121 43 19 

7ll 33 05 
l:W 03 ~ 

75 34 04 
214 112 22 

as 34 16 
1112 I>! $IJ 

~ 91113 
!90 48 00 

4~59.5 
6395.3 

3-247.8 
7249.2 

56116. l 
7814.3 

3137.9 
7003.7 

7224.9 
3940.6 

4658.t 
6993. 7 

3551.7 
7927 .5 

6~.l 
8545'.5 

3759.6 
7943.3 

7900.9 
4309.3 

964.3 1054.5 
11564.0 12646.0 

7295.8 7978.5 
16673.2 18-233.3 

2594. 7 2837 .5 
9839.4 10760.l 

4330.fl 
5742.0 

66!18 3 
BO!l2.6 

4701.8 
l!til!O. 7 

208.4 

1807 .1 
5226.8 

41137.5 
3274.5 

95.11.0 
10584.5 

3:163.3 
4572.1 

3898.6 
3782.9 

8!168.7 
3046.0 

9507.8 
3490.0 

7107.4 
7144.8 

11770.4 
ll974.6 

5127.ll 
7466.2 

4401.4 
4907.5 

2794.4 
641)!1.0 

51!'J.8 
4791.2 

36911.5 
1699.3 

5316.6 
l!Wti.3 

!l'l56.3 
4494.ll 

ll523.2 
~.o 

3297.9 
415116.$ 

4736.0 
6279.3 

7!248.5 
8849.8 

5141.7 
2865.9 

227.9 

1!!7tl.I! 
51ll6.~ 

<1634.0 
3580.9 

Hl41!2.8 
11574.!! 

3.568.6 
4999.9 

-426:'<.4 
4I!l6. 9 

ll807. 9 
:l331.0 

10397.4 
3816.6 

777\l.4 
7813.3 

1S!R71.8 
32.'il!.9 

5607.4 
8164.8 

4813.1! 
5366.7 

31l55.8 
7008. 7 

637.3 
~.5 

4045.7 
1860.11 

5814.l 
9414.11 

!14fi7.4 
48J6.4 

2759.3 
ll086.8 

36065 
7115 • .ll 

l!,65 
3,97 

2.11.! 
4.50 

3.54 
4.85 

ll,H 
4.~l 

4.49 
2.45 

0.60 
7.18 

4.53 
18.36 

1.61 
6,11 

l!.li9 
3.57 

4.1!2 
5.03 

!2.92 
1.63 

0.13 

1.12 
3.25 

2.6:J 
2.03 

5.9-2 
6.58 

2.03 
2.84 

!1.42 
2.35 

5.57 
1.89 

5.91 
2.17 

4.49 
4.44 

7.31 
1.85 

3.19 
4,64 

!!.74 
3.05 

1.74 
3.98 

&.36 
ll.98 

2.30 
1.05 

3.llO 
1.117 

1.-IO 
!l.74 

J.57 
3.411 

!l 05 
-c.CH 
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UNITED STATES COAST SURVEY.-GEOGRAPHICAL POSITIONS. 

Section VI.-St. Mary'.~ river. 8t. ]}fary'.~ lo1cards Cedar Keys. Sketch E, No. 20. 

Name of station. L · d II L · d A · h T · / B · I o· I o· I D. 
autu e. __ o_n_g_•t_"_e._; __ ._'_m_ll_l_. _____ .. _·_ta_t._o_n_-___ r ack ... ,.nutb.I istanoc. j_·_·ta-~ 

1 

_._sta_"_ce_. 

I ''"i r ., Me1 .... ' : :~:::I :: : ~::: ~·~·~·l~~·u·~ ~~~~::::::::::: ! ·;~·~~·~ .. 
Tigct laland Base, aouth end •••. 

Tiger bland Baere, north end •••• 

30 43 23.191 Bl 27 41.47 19 211 20 Suuth Base ............ i 
47 22 12 North 8-a111e ............ , , ' 

Cumberland •••••••••••••.••••• 

Point Pewr... •• • • • • .. • • .. . • • • • • 30 43 3!!.24 81 30 37. l! 314 57 54 

Fernandina, geodetic f!;tation. •• . 30 4-0 35.SM 

Fern81ldina,utronomieaJ sta.tion. :10 40 17 .57 

Martin'• bland •••••• , •••••• , • • 30 41 15.45 

McLure .................... •••• 30 40 55,94 

Roa•'• DluJr.............. .• .••. 30 42 43.58 

Band Hill,(!)................... ~o 42 18.14 

l:land Hill, (2) •••• •••• .... •••••. 30 42 11,34 

Dufour......................... :JO 43 14. 70 

Tiger Island, pine............... 30 4!'l 13.14 

S. E. Point, Sumberland, wbite 30 43 06.30 
tJa,g in tref". 

Cumberland, black dagin tree.. 30 43 27.56 

No. 5, ('!'. It.) •• • •• .. .... ...... 30 41 44.49 

Tiger bland, white flag in tree.. 30 41 14.83 

Pilol Lookout , • ., .. • • •• ...... 30 41 114.28 

No. 2, (T. &.) ............ •••••. 30 41 02.52 

Yellow Bluff, wllite ftag .... •••• 30 40 36.13 

Y ~I!~:. Bluff, nurth gable end of 30 40 !4.63 

Amelia Llgllt-hou... .... ........ 30 41122.94 

No. 8, (A.)..................... 30 41 ~.90 

No. t, (A.)..................... 30 40 34.67 

No. I, llarah illarul •••••• , •••••• 30 4'4 58. 78 

.Black l'lag, Ba.rsb iolaoo.... •••• 30 « 33. 91 

Bll':efu!".' In tree, ocean triff, 30 4ll i!ll. 71 

Du................ •• •• ••• ...... 30 4<1 M.03 

While and Bl•t Plag, -n 30 4;5 31. 76 
llide, Cumberland ...,..nd, 

~~1~1aJ, m<>Ulllofllt.11'"'7'• 311 43 HUlll 

Black FiqunJollyriwr........ 3114931.38 

33 

81 2i 42.78 

81 27 42. 78 

81 30 58. 77 

81 26 53.69 

81 35 00.93 

81 27 01.50 

81 27 211.61 

Bl 35! 55,59 

81 28 37.67 

81 27 57.~9 

81 518 90.!!li 

Bl ~8 07.71 

81 27 47.67 

Bl 21 07.04 

81 27 49.518 

81 27 40.07 

Bl 27 39.00 

81 S!6 27 .04 

81 S!6 04.17 

81 25 55.10 

81 29 02.01 

81 29 !16.311 

81 '25 57.20 

81 28 09.57 

81 29 18.69 

81 29 51U!9 

81 30 03.86 

I 

275 39 Oil 

ll'O 23 12 
l4U 33 07 

179 59 57 

233 116 36 
187 28 04 

95 16 45 
16t w 27 

29"2 49 !8 
256 29 47 

15il 0-2 20 
97 28 H 

17L 53 09 
105 33 20 

:lllJ « 3Y 
73 58 29 

152 12 03 
271 45 06 

335 15 28 
5~ 23 55 

22 4.j 57 
33() 08 Jl 

142 39 20 
23!l 47 SI 

l:ll! 07 54 
195 26 10 

105 20 2l 
157 29 C3 

143 57 41 
277 47 20 

150 51 38 
243 42 08 

23121 17 
106 24 53 

100 37 23 
16() 2!1 08 

~ !14 55 
16 41 44 

112 47 41 
171 47 01 

3'23 56 ~ 
45 34 37 

307 57 44 
47 39 39 

118 15 27 
174 II 42 

345 81 39 
fl!} l:'J 26 

31H9 35 
351 4il 0 

9'311!1 !J' 
120 39 58 

32 00 IS 
156 45 00 

South Base ••••••••••• 
Cumocrlaud •• , .......... 

1 

I 
Cumberland ............ ! 
Poin!. Peter ••••••••••. ' 

Fernandina, geodetic [ 
station. i 

Cumberland •.•••••••• · I 
Point Peter .••••••••••. 

Martin's Island •••••••. ) 
Cun1berland • • • • • • • • • • 

1 Martin's hland .•••.... 
Point Peter ....... u ••• • 1 

rumberland •••••.•• 
North Base . • • • • • • • • , , 

C111nherla.nd ........... 1 

North Ba6• ............ , 

Martin''!! [;eland ........ I 
Rose's Blutf .••••••••• , 

Nonn 'B'lRe .• 04 •••••••• j 
Saud HUI, (2) .......... ! 

Sand Hill, (2) ........ . 
North Base ......... , •• 

North '8~£1e •••••••••• , • 
Sand U111, (2) ......... . 

::~T Ji7t,e<~5~:: ::: :: :~ 1 

Soulh Ba•e ........... . 
Sand Hill, (2) ........ . 

South BMC .......... .. 
Sand Hill,(~) ......... . 

:South Base .............. . 
McLure .•..••••••••... 

South Bue .............. . 
McLu.re ................ . 

M<'Lure ................. . 
Martin's Island ••••.•• , • 

Martin's Island •••••••• 
Cumberland ........... 

1 

MeLure ............... . 
Amelia Ligbt-bouse .••• 

MeLure .................. . 
No. a, (A.) ............. \ 

C•mberlaod .......... . 
P<li11t Ptter ............ . 

Cuntberland ............. ! 
Point Peteru•• ........... ; 

M<"Lnre .. •••••··· •••••• 
No,~, (A.) ... , •••••••· 

Ouniberland ••••••••••• 
Poiut Pt:ter •• , ......... . 

Point Peter ••• ,., ....... . 
North Ba•e .......... . 

MA-ntn~ bland, ........ . 
Point Peter ......... ,. .. .. 

Martin'" hlan.d •...•.•. 
Point Peter ••••••••.••• 

199 25 59 
227 21 38 

134 1;9 03 
95 40 a;) 

0 2:l 13 
320 31 38 

35g 59 57 

53 10 17 
7 28 15 

275 14 40 
3H 20 02 

11'.! 51 '12 
76 3~ {)2 

33'.l ll2 00 
217 27 20 

3."ll 5J O:l 
ilB5 32 40 

139 45 39 
253 57 25 

33'.! 11 57 
91 45 40 

156 15 42 
230 23 29 

20·l 44 43 
150 08 !17 

322 38 59 
50 48 11 

312 07 36 
15 26 00 

285 19 H 
337 28 51 

323 57 24 
97 47 48 

33() 51 16 
63 42 32 

51 21 40 
286 23 11 

28'.l 35 04 
340 21 30 

232 24 30 
196 41 32 

29-2 47 II 
351 46 56 

H.1 57 13 
225 33 48 

127 511 38 
227 39 03 

!l!ll! 14 58 
354 11 38 

lfi5 01 53 
Sl39 l4 13 

210 4B 56 
171 43 00 

\!IJ3 01 53 
300 39 38 

211 59 50 
336 44 43 

1624. 7 

3~97.2 
2408. 8 

5054.8 
4695.2 

5171. 7 
7298,5 

544.1 

6559.7 
4'34.3 

6549 9 
4708.9 

6991.5 
7217.4 

2~7 6 
2d60.l 

2-2'4.8 
!1167.2 

4810.8 
3469.3 

594.0 
1811. 7 

IB!~.!I 
1743 5 

1914.9 
2706.2 

1770.8 
13'\JS.l 

1257.!I 
1805.0 

20~7.9 
1068.!'> 

1511.6 
1493,3 

23-29.6 
1376.9 

1544.0 
5.'\4i!.l 

7410.3 
51<93.l 

1663.3 
2120.3 

1691.4 
1687. l 

3640.1 
3542.1 

:l.538.9 
2.545.8 

1706.9 
18:1'2.0 

11894.5 
4'>66.0 

4070.4 
5649.5 

4112 6 
1200.4 

2757.3 
;i:'l4U,6 

Yard.I 

360:>. 7 
2631.2 

5.'i"27 .8 
5.131.5 

5555.6 j 
79dl.4 

595.0 

7173 5 
4849.2 

7162,81 
5149.5 

764>. 1 I 
76t'2.7 I 
24PO 0 i 
3127.7 II 

24{3 9' 
2370.0 

5'!6-0.9 
31113.9 

649.6 
1981.2 

20-21.9 
1906.6 

21191.1 
2959.4 

193<!.5 
1431).!"> 

1374.8 
1973.9 

2283.3 
17J5 3 

1653.0 
1633.0 

2547 6 
l.>05. 7 

1688 6 
600-0 .7 

8103.7 
64t4.5 

1818.9 
2318.7 

1849.7 
1"45.0 

39!>0. 7 
3873.5 

3870.0 
27e4.0 

ll'fitl.11 
!IOO:J.4 

3165.3 
4993.~ 

H51.3 
6178.l 

4497.4 
1312. 7 

3lll5.:l 
2400.ll 

MUeo, 

l.Ol 

2.05 
l.50 

3.14 
2.U 

3.21 
4.:>J 

0.31 

4.tl8 
2.76 

4.07 
2.9.l 

4.34 
4.4d 

1.41 
l. 78 

l.:>9 
1.35 

2.99 
2 16 

0.37 
l. 12 

1.15 
1.08 

1.19 
1.6-" 

1.10 
ll.SI 

0.78 
1.12 

1.30 
0.97 

0.94 
0.93 

l.4S 
0.85 

0 96 
3.44 

4 60 
3.66 

1.03 
1.3~ 

1.05 
1.05 

2.116 
2.00 

2.\!0 
I 58 

1.06 
l.14 

I.I'll 
2.84 

2.53 
3 51 

II.SS 
0.74 

1.71 
1.39 



 

2.58 HEPOUT OF THE SCPEHINTENDENT OF 

UNITED STATES COAST SURVEY.-GEOGRAPHICAL POSITIONS. 

Section VL-St. J}Iary's 1·iver. St. lJlary's towards Cedar Keys. Sk·etch E, No. 20. 

Name of 8tation. To station- Back azimuth. Di!itance. Dista11ce. Distan~e. I Latitude. 

i 

Azimuth. I 
---------·!------ ---- --- ----

• I I' I' 
\.\7bite Flag in tree in hammo-ek. l ~ 4~ ~~.27 

I 
\VoodlanlPS Islaacl, dead tree... 30 41 32. 74 

Fo.rk.s of Bell'a River, white and 
black flag. 

Moutb of Be1J1~ River, red tla:g .. 

J\mulia River, red, wl1ite, and 
blaok flag. 

Bell's River, black., white, and ! 
red ftag. I 

Black and \iVhite Flag in Pal- I 
metto. 

bland jn .Tolly Rive-r, red and l 
white tla1. f 

White Flag oppo•ite North River.I 

North River, li::-t mHJ chimDey ••• 

Nonh River, 2d mill ehinmey .•. 

Third Mill, llall & Temple's" •. 

St. M:i.ry,t! Prer;byte-ria.n Church I 
Spire .. 

Bum's Iron Ch1mney .......... , •. 

Market-house Bell Tower Btatf .. I 
Mitl Chimney in St. Mary'B •• , ... 

1

1 

Jolly River, b1a.c:k and white flag. 

Martin'• Island, dead tree .•••••• 1 

North gable end of Boat· house .. 

30 41 18.45 

30 40 19.41 

30 39 53.30 

30 40 28.33 

30 41 06.03 

30 42 07 .95 

30 43 20.19 

30 44 05. 76 

30 44 19.64 

30 44 30.74 

30 43 30.40 

30 43 13.01 

30 43 12.42 

30 42 12. '12 

30 41 55.7D 

30 41 29.27 

30 4() 55.12 

81 29 40.021 

81 28 51.98 ' 

81 29 16.94 

.81 28 15.60 

Bl 29 00 35 

81 30 20.40 

81 30 29.GO 

81 30 58. 72 

81 3: 44.46 

81 3l.! 16.45 

81 3'! 19.67 

81 32 05.09 

81 32 46.81 

81 3-2 44.86 

81 32 49.06 

lH 32 59.27 

81 32 13.64 

81 31 21.96 

81 31 31.01 

Cla?k's Chimney................. 30 39 48.28 81 31 19 71 

Cooper's Chimney ••••••••••••• , 30 41 13.25 81 32 53. 39 

Bell'• River, white and red !lag.. 311 42 21.71i SI 33 94. 72 

tlt. Mary's Point, black and red :.ID 42 38.97 81 32 07.81 
Ila~. 

St. Mary's River, black, white 30 42 4L.ll 81 33 45.78 
and wd ftag. 

Ro•e'• Bluff, black and white 30 42 OB.18 81 34 41.95 
flag. 

l!t. Mary'• River, white and red 30 43 28.22 81 34 45.68 
llag. 

St. Mary's River, wbte ftOlJ... ••• 30 43 31.39 Bl 34 25. 70 

D<!ad Tree, nn &lrw1tll'• creek.. 30 44 36 17 81 34 34,69 

lllack and Red Flllg, northeast 30 42 07.~l 81 26 19.$ 
point of Amelill i.iand. 

Bed Flall', oa•t side of Cumbet- 30 44 25.98 Bl 27 34.14 
land island. 

Red Flag, on Cumberland ocund. 30 4411.91 612!! 53.33 

925 36 4:l North Bm;e ............ . 
273 2B 26 1 South B a8e .............. . 

1e3 21 43 North Tia8e ••••••••••• 
2i9 28 33 6<JUth IJa.e •••• •••• ••• 

88 03 37 
153 38 47 

lll 40 51 
175 45 32 

128 45 20 
196 37 39 

144 52 2.1 
234 00 05 

no 05 15 
251 39 04 

0 03 28 
123 28 17 

342 26 25 
84 54 15 

287 46 45 
338 '.9 06 

29.5 02 34 
339 12 49 

3r4 37 45 
343 38 38 

68 uo 22 
25 48 14 

257 07 04 
322 Oll 51 

2.57 13 48 
al!ll 49 19 

25fl 15 11 
318 23 23 

301 52 36 
155 21 30 

304 35 10 
142 31) 15 

233 53 01 
15'2 22 0'2 

Martin's Island •••••••. 
Pvint Peter ............ . 

l\obrtin 's bland ......... . 
South Base ............ . 

Martin's lt!land ........ , 
Scutb Ba~e ........... . 

Martin's lid.and •••• •••. 
South Base .............. . 

Martin's island ......... . 
South Bue .............. . 

Martin's Islaud •••••••. 
Dufour •.••••• •••• ••• 

Dulour .••. ••••••••••• 
Martin's faland. •••• ••• 

1 
Pohit Petf>r ............. 

1

' 
Martin's bland ....... . 

Point Peter ........... . 
Marlin's Island ........ . 

Point Peter ............ . 
Martin's ldand .••••••• , 

Rose 'e Blntf...... • •••. 
Duf.:iur ................. . 

Poiut: Peter ............ . 
Martin's Island ••••••••. 

Point Peter, ••••••••••. 
Martin's Island ........ . 

Point Peter ........ .,. ...... \ 
Martin's Island ......... I 

Martin's {s[an<I ........ ) 
Dufour ••••.•••••••••• · I 

Martin's bl.and . ... .. ... ·I 
Dufour .................. . 

Martin's Island .......... . 
Dufour •••• ····•••••••• 

45 37 JO 
93 29 05 

3 21 45 
69 28 48 

268 02 45 
333 38 06 

291 39 28 
355 45 28 

31J6 44 20 
16 37 58 

324 52 03 
54 01 05 

290 06 00 
71 40 OS 

180 03 28 
303 27 17 

162 26 48 
264 53 39 

107 47 36 
ltB 29 46 

Il5 o~ 26 
159 13 30 

124 38 30 
163 39 12 

247 S9 H 
205 48 10 

77 08 09 
142 03 45 

'7 14 55 
HO 50 15 

78 16 24 
138 24 25 

J21 53 11 
335 21 09 

124 35 22 
322 29 27 

53 53 17 
332 21 19 

191 4J 40 Martin'• hl:md • • • • • • .. 371 43 51 
233 18 4.5 1 South Base. • • • • • •••• , • 53 20 IS 

268 43 00 Maftin's :C.land..... ••• . 88 43 58 
1'11 06 15 Dufour..... •••••• .... 359 06 It 

297 42 18 Martin's bland...... 117°44 32 
205 25 04 Dufour • • • • • • • • • • • • • • • . 25 25 19 

324 27 27 Martin's hland •••• •••• IH 2iJ 02 
130 52 49 Dufour .. • • • • • •• • • • •• .. 310 52 25 

300 40 54 Martin'• bland........ 120 42 19 
23-J 13 33 llufour.... • • • • • • •• • • • • 52 13 59 

91'5 16 34 Martin'• lol&ll4 •••• •••. 105 18 28 
234 05 49 Dufour................ 54 06 43 

304 O.'i 20 Martin'• IslHnd .••• •••. 124 07 1tl 
278 06 Oil Dufour • • • •• • • • • • • • • • • . fl8 Iii! 04 

307 13 511 Martin'• blnnd •••• .... 127 15 38 
281l 05 41 Dufour • •••••. •• • •••••. 111!! 06 27 

l l 23 f4 J!OBe's Blldf. •••• ..... • 191 211 Sl 
313 34 39 Dufour • • • • • • • • • • • •• • • 133 36 30 

106 40 3li Sand Hill, (l) .•• • •• •• • • 286 4U 14 
136 56 09 Ouruberland • , •• , • • •• • 3111 55 <rr 

5 46 04 Cumberland ••• ,. • • • • • • I 85 <15 27 
73 12 08 Poiat Peter............ 253 10 35 

!lel8 07 20 Cumberland. • •• • . • • • • . 12P 07 67 
3119 Oil Otl liland Hill, (ll) ...... •• .. U9 II.II l>l 

Me,'rl!I. 
rn:~1 9 
2001.3 

1772.5 
832.0 

2711.7 
4804.l 

4672.9 
2556.5 

4041.6 
3500 2 

1774.2 
:IB71.2 

8~3.9 
3541.3 

1616.6 
3727.2 

402;;,.S 
1900.2 

2775,4 
5636.5 

3011.5 
6()66 4 

2~44.2 
6266.7 

3848.1 
537.0 

3486. l 
4590.5 

3599.l 
4'>45.8 

3862.6 
4828.8 

2316.3 
!1676.5 

749.3 
4091.9 

1062.0 
4651.6 

2741.6 
58;3.8 

3051.0 
3740.2 

4387.4 
1805.l 

3160.3 
1681.3 

5167,3 
16~8 6 

6156.8 
3493.2 

7291.4 
1!958.2 

6916.0 
2451.7 

3536.ll 
3638,9 

1173.0 
:IM.7 

1943.6 
-.1 
iU30.0 
43!9,6 

Yat"d~. 
2114.8 
2·?54.2 

1938.4 
91,9,9 

2965 .4 
5253.6 

5110.1 
2795.7 

4419.8 
38'l7. 7 

1940,2 
4233.4 

922.9 
3872.7 

1767.9 
4975.9 

4405.4 
2078.0 

303.5,I 
6163.9 

329:?.3 
66a4.0 

:mo.3 
6853.1 

4208 2 
587.2 

3812.3 
.502U. 0 

3935.9 
5ll80 5 

4224.0 
528tl.6 

2565.8 
2926.9 

8111.4 
4474.B 

1161.4 
5305.6 

299'\, I 
64:i!3.4 

3a36.5 
4IJ!l(f,2 

4797,9 
1974.0 

340/;.0 
1836.6 

5650.8 
11!46.6 

67~.9 
31!2(1,l 

7973.6 
al!.~.o 

7563.l 
l!681.1 

3867.li 
3979.4 

llll!'.i.8 
3Ml!i.4 

212.'l.3 
56511.8 

'l657 ,4 
4m.1 

MileY, 
1.20 
1.28 

1.10 
0.52 

1.~8 
2.98 

2.90 
1.59 

2.51 
2.17 

l, 10 
2Al 

0 52 
2,20 

1.00 
2.32 

2.50 
1.16 

1.72 
3.50 

1.87 
3.71 

1. 77 
3.89 

2 39 
0.33 

!l.17 
2,i\5 

2.24 
2.811 

2.40 
a.oo 
1.46 
1.66 

0.47 
2.54 

0.66 
3.01 

1.70 
3.65 

1.89 
2.3'2 

2.73 
1.12 

1.96 
J,04 

3.21 
I.05 

3.~3 
2.17 

4.53 
1.8'1 

4.30 
1.5' 

2.20 
11.!lli 

o.73 
1.99 

l.21 
8.16 

l.!>1 
11.6 
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UNITED STATES COAST SURVEY.-GEOGRAPHICAL POSITIOXS. 

Section Vl.-8t. Mary's rirer. St. llfary's, toward Cedar Keys. Sketch E, No. 20. 

Name of station. Longitude. Azimuth. To !!itatifm- iBack azimuth. Di!stancE:'. ! Distance.: Distance. 

____________ , ____________ , ________________ ! _____ ---- ____ i ___ _ 

Latitude. 

Bird Nest Tree .•••••••. , ••••••• 

Red Plag, in hammock, on Tiger 
island. 

Prevart's House_, west cl1imney .. 

White FJag, in tree, above Rose's 
Bluff. 

St. Hary'g, toward Ceda,. Keya. 

Cooper. ....................... . 

O'Niel. •••••••••••••·•• •••••••. 

Braddock ...................... . 

Dunn's Creek ................... . 

Bear Branc b ..................... . 

C~d.1r Creek. • •••••••••••• , •••• 

King's Road .................... . 

Pickett ..••••••••••••••.•••••. 

Brandy Branch ••••••••••••••••• 

McGirt's Creek. , ••••••••• , , ..... 

Big Cre<>k ..................... . 

Padgett ....................... . 

30 44 04.0-;J 

30 43 02.09 

30 42 05.CIO 

30 43 03.09 

30 41 34.97 

30 a6 09 69 

30 37 03.48 

30 31 :Jtl.97 

30 3-2 29.23 

30 27 21.27 

311 28 50.51 

311 !!-2 23.37 

30 24 13.78 

311 17 14.48 

30 18 39.14 

30 11 05.31 

I 

81 :JO 35.0l 

81 34 18.02 

81 34 52.54 

81 34 15.92 

Bl 31 51.113 

81 38 28.54 

81 36 UJ.58 

81 42 17 .31 

81 47 !l6.93 

81 44 ~I.Bl I 
81 53 57.70 

81.50U3.42 

82 01 "6.88 

81 !'J6 27 .2:1 

6 56 48 
321 07 06 

94 03 23 
121 34 211 

;:!il50-2:l0 
136 o,; ;;;i 

20 21 24 
263 26 22 

279 56 :l6 
236 52 56 

218 55 58 
158 56 54 

218 47 44 
278 51 52 

158 52 42 
218 53 4'.! 

215 48 II 
278 48 13 

218 51i 14 
158 54 05 

230 46 04 
28~ 33 52 

218 54 41 
rn9 43 40 

230 42 44 
2ti2 51 55 

!!-2-2 03 55 
l54 U9 42 

2.11 07 18 
277 44 12 

~ 02 47 
]47 47 10 

I 

Martin':< bland .••••. ,,.! 
South Ba"e .••••• H •••• i 

~~if~~~;t~;: ::: ::::: :::: 
i 

t1:;~~~'~11~~~~-~::~: :: : ! 
Ro!!<e's Bluff' .......... .. 
Dufour ••••.••••••••••• 

I 
Femanrlina Geod. Stat'n. 
P{)int Peter ............ . 

Pernm1dinaGeod. Stat'n.! 
Cooper .•.••.•..••••••. i 

8';~f~{ :: :: . ::~ ::::::::I 
nrnddock .•• ·-
O"Niel ...••.•••••••••• 

B~:arldoc>k: ............... . 
Hurm'l:' Creek .••••••• , 

j Dunn"'s Cr<P,ek., ••••••. 1 

I Bear Branch. u, ...... . 

Bear Branch ............ . 
Cedar Creek ............. i 

Cedar Crf'ek., ..•..•••. : 
King's Rflad .•••••••••• ; 

King's Road ..• , ••••••. I 
i Pickett ••• , •••.... ,•••·· 1 

Pickett .•••••.••• , ....... . 
Brandy liranch •••••••. ! 

II Brandy BranC'h ••••••.. j 
McGin:s Creek .••.••.. j 

I McGirt'~ Creek .•. ····I I Big Creek ............ .. 
i I 

1!36 56 36 
IH 08 14 

274 Ol 38 
3Ul 33 54 

Infi 04 12 
316 08 31 

20(1 21 20 
~3 27 22 

99 59 56 
~54.t~ i 

l*! 58 04 
338 55 41 

3~ 49 53 
98 55 14 

33'4 51 29 
38- 55 50 

3.5 50 07 
98 51 23 

Metr-(!6. 
5~:19.U 
otk8.5 

5;;08.9 
:.!125.7 

5~17 .2 
1617 :; 

640.8 
3!31.9 

106123.ll 
6949. 7 

10514.3 
10733.4 

10728.9 
10715.f> 

10712.ll 
10713.0 

JOH4.6 
lOOllil.8 

38 58 lo lOO~o. l 
3~8 52 56 I !106f> .5 

.00 4~ 41 IO&'i3.2 
102 37 ;JS 12177. I 

:JR 57 03 11910.:< 
339 4;l 16 127U8. 7 

50 46 n2 13461.5 
rn2 56 a; 15223.o 

42 00 37 1281!'>. 7 
334 U7 44 I 14;;146.5 

!\I ll 20 16428.2 
97 :;o 12 i 19-:139.4 

42 06 00 
3-27 44 24 

15313.2 
165"20.0 

Yard:w, 1 

5718.3 • 
6l.J3.3 : 

I 
60~4.4 : 
2324.6 

6033.4 
lilOl.6 

700.7 
3424,9 I 

I 

11617.0 I 
7000.0 

11498. l 
11737.7 

J 1732.8 
11718.2 

I 1715.0 
l l715.4 

11389. l 
1111'24. l 

I ICl-28.8 
l 1007 .3 

116.50.0 ! 

l:J316. 5 ' 
I 

130-24. 7 I 
1J897.8 I 

14724.41 
16647.4 

14014.9 i 

15688.91 
17965.4 
21039.6 I 

16746. l I 
lt'tl65.8 

I 

Jiik.s. 
:l.:15 
3.40 

3.42 
l.32 

3.43 
1.02 

0.40 
1.95 

6.60 
4.3'2 

6.53 
6.6T 

6.€7 
6.66 

fi.66 
6.66 

6.47 
G.26 

6.26 
6.25 

6.62 
7.57 

7-40 
7.90 

f'.37 
9.46 

7.96 
8.91 

J0.21 
11.9:; 

9.51 
10.26 

Section YL-Capr, Sahle to Matacumba KP1j. Sketch No. 21. 
---~----·--------,·------·,----

Latitude. \ Name of station. 

Cape Sable Base,. east end •.•• , 

Cape Sable Bue, weat end •.•••• 

O,.sterKey ......... •••••••• .. .. 

Sandy Key ................... . 

Mll.D.of-war Bush , ............ . 

Bcboooer Bank ••••••••••••••.•. 

BabbitX~y. •••••• •• ,t••••·• •••. 

BOll!eneek 8boal, east •••••••••• 

Buchanan ......................... . 

TWln K"l"'••••••••• ........... . 

I 

25 08 27 .9-2 

250716.04 

ll5 06 09.45 

25 02 1111.41 

95 01 52.68 

ll4 58 09.86 

il4 58 46.24 

ll4 53 17.48 

114 55 Ol.53 i 
ll4 57 57.21! I 

Longitutle. 

o I 

81 00 :J6.'l8 

81 04 12.10 

so 57 14.011 

81 00 49.56 

!'II .'i4 48.73 

80 58 34.89 

so 49 36.81 

SO Iii 44.18 

80 4tl 50.0~ 

80 44 40.99 

Azimuth. r ~=- --r::::::.; Dis::: .1 ~::.~~=~-~-Dismnc: 
. ... : .. : .. '.' ... 1 ............................ : . . : . . '.' ... 1. -~~,~~'.~.: .. :.~':'1:: .. 1. ~'.~':: .. 

219 5!l 35 ] East Base • • • ... . • ..... 69 54 07 6431.5 I 7033. 3 4.00 

126 56 12 East Base . •••• •• . .... . :ro6 54 46 
911 56 57 West B .. e. •••• . •• • ••• . 279 53 59 

181 46 08 
l4Y 3'-1 58 

15~ 43 55 
91 43 02 

15':2 11 14 
225 4l! ;!() 

107 47 Oil 
123 16 48 

128 00 12 
199 26 51 

145 57 08 
68 48 31 

100 19 50 
33 48 21 

East B~l!l.e .• ,,. ••••••••• 
Weel Base: ............. . 

0\'ster Key., ........... . 
Sandy Key ........... . 

flandyKcy ........... . 
Man of war Bush ••••• 

Sandy Key .......... . 
Man· of-war bush .... , •• 

..-cttooner Bllnk ....... .. 
Rabbit KP.y ............. . 

Rabbit Key .••••.••••.. 
Ho1..eneck Bboal, east .. 1 

Rabbit Key.... • •••••. [ 
Ducltana11: ............. ,1 

1 46 14 
329 :n :12 

332 42 :i3 
271 40 29 

3311 10 17 
4lH6 56 

987 41117 
31J3 14 36 

307 S7 19 
19 27 45 

$.')a.~ 58 
24<l 46 27 

280 17 45 
213 47 27 

7091.4 17!>4.9 
ll&l7.7 13000.U 

111366.6 
1119-4.9 

8888.5 
10118.8 

8Cl90.l 
9:!38.6 

1!!803. 7 
10458.5 

1461~.l 
10727.5 

8345.4 I 

8848.5 i 

8426.31 
65-04.7 ' 

I'llln.o 
12242.4 

9720.2 
lloo:i.6 

8847.1 
10212.4 

21656. 7 
11437. l 

1598.5.~ 
11731.3 

9126 3 
0076.5 

11-214.7 
7113.3 

4.41 
7.311 

7.37 
6.96 

5.52 
6.29 

5.03 
5.80 

.I!l.311 
6.50 

9.C8 
6.67 

5.18 
6.50 

l'i.!14 
4.04 



 

260 REPORT OF THE SUPEHINTENDENT OF 

UNITED STATES COAST SURVEY.-GEOGRAPHICAL POSITIONS. 

Section F7.-Cape SaUe to Jfatacumba key-Florida reef,from .Jiata.cumba to Rodriguez. Sketch No. 21. 

Name of.station .. Latitutlc II Longitude. Azimuth. To station- lllackAzimmh ! Oistance. /Distance. I Dlsmn.,e. 

• ' ,,. ---------,. I • I 11-H-e-tr-••-. -y ... -.i.-.-i-.Mi-iJ.,-
Lignum Vil.le ..••••.•••••.•.•••. 1' 24 53 58.06 ! 80 42 17.87 lol 22 23 Twiu Keys •••.•••••• · 1 331 21 21 ~383 4 9167 .8 I 6.21 

104 21 24 I Buchanan............. 284 19 29 7ti84.5 8622.3 4.90 

24 50 56.0~ eo 44 09.76 209 15 07 Li~nnm Vit.,.......... ~9 15 54 I 6419.5 7020,21 3.99 ' Matacumba •.••.••••••••..•.•. ' 
149 12 45 Buch1111an, ........... I 329 11 38 8793.1 11615.11 5.46 

24 55 47.631 eo 49 46.97 I~ 58 01 Kahbil Key ............ 1 2 58 05 55-0-2.~ 6017.5 3.4\l 
106 29 41 Sch0<>aer Hank........ m6 25 58 15441.6 16>Jlj6,5 9.59 

24 55 59.74 80 48 40.33 162 49 03 Rabbit Key............ 342 48 39 f•'162.I 586.1.8 3.33 
300 05 45 Buchanan...... 12Q 00 31 ~571.4 311115.6 2.22 

I 
Centre K.Pf ............ • ••• • • • · j 

I Jardel la •••• , •••••• , •••••••••• · j 

Barne• ........................ [ 24 56 22. 80 RO 47 26. 22 

Palm Tree............... 25 09 3U.67 Bl 07 54.90 

Cape Sable................ 25 06 53.05 81 04 59 20 

Spoonbill , •••• _ ••• , , ......... , 25 07 22. 49 61 00 01.21 

l>orr ...... , .................. , 25 06 09.42 81 02 37 .:ia 

CurJew .. •.••••••• , ....... •• ••• . 25 07 ~.31 80 59 38.42 

Clive•••••••••• ............... . 25 04 37,76 81) 55 52.16 

Fla1ningc ••. , •.. , .•.•••••••.•. 25 01 49, 19 

BJue Bank ................... ~. 24 59 48.78 80 57 01.14 

Oxfoot ..••.. •••••• ............ . 24 59 24.3.1 81 00 21. ICI 

Jewtisb ••••.••.•••••••• •••••· 24 M :11.16 80 47 :J9. 74 

Bowlegs Key ............ , ...... , 

Paola .................. ···· .... . 

24 54 43.07 

24 51 ]4.15 

81) 44 37.llO I 
80 44 :J0.36 

I 
Osceola Key ••••••••••••.•.••.. 24 lil 51.15 811 43 47.05 

.Florida nej. from Mat.,...mba to 
Rocbiguez. J 

80 39 33.33 

Alligator re..f .............. ····/ 

Tea Table key ................. 1 

24 51 01.95 811 37 11.00 

24 ~3 28.56 

I 
Planiatlon Point ................ i 24 57 19.80 80 34 00, 70 

Crocu• Reef.................... 24 54 lfl.!11 8ll 31 43.02 

'l'a-remier Key ........... , •• ••• • !24 59 43. 81 !IO 311 2() 79 

Conch Reef .••• ••••............ 24 57 03.03 tlO 27 49.119 

Dove Key·· •••• ••••• .•••••• ••.. !l5 Q2 47 .27 !IO 28 32.26 

Pi~llle'• tteer •••• •• •. ...... •••• !24 :Ill 21.41 llO !14 55.65 

:Pomt Vbarle1 .................. , 25 04 30.43 eo i26 38.93 

Dry Boeks •••••• ••••• •••••• •••• 25 1111 34.19 !10 2'112,64 

Freneh Reef................... !15 O!t 05.116 !!O 2t ~.67 

Indian Key.,••••.............. !H 52 34.41 l!O 40 39.19 

237 52 40 
337 59 40 

319 31 22 
2711 44 59 

275 51 03 
321 5i 00 

7 50 09 
29:; 37 f>9 

338 I~ 53 
~9 58 25 

Twin Keys ...•........ 
Buchanan ............. . 

Sandy KP.y ...... , ...... , 
EutBase ............. 

1 

Oyster Key ........... - I 
Bandy Key •••.•••.•••. 

~1mdy Key .......... .. 
Oyster Kc-y •••• •••• .•. 

Snndy Key, ......... . 
Oyster Key .•.• ,,,,•••· 

ll 14 48 · Sandy Key, .......... . 
:lllU 57 40 Oy•ter Key ........... . 

340 4:l 17 
00 II 11 

g3 45 41 
178 47 00 

2-24 13 58 
122 4:l 59 

243 5:l 04 
17-0 41 15 

"6~ 35 50 
!134 48 09 

289 24 2S 
353 31 32 

150 43 14 
216 22 311 

131:< 45 00 
212 37 ~ 

B9 08 09 
122 II 16 

58 49 12 
316 29 li2 

Mau-of-war Bush ....... . 
5andy Key .......... .. 

Sandy Key ....... , ····I' 
Oyster Key ....•..••. 

Man-of-war Bw.b ...... . 
Sandy Key .......... . 

Man-of-war Bush ..••.. 
Bandy Key ........... . 

Matacumba .. .••••.•••. 
Lignum Vitm .•.. ••••• 

LignumVitre,,,, .•••••. 
Matacumba . .......... . 

Buchanan ......••••... 
LignumVita> .......... . 

Bue1111.nnn , ............. . 
Lignum Vitm .......... . 

M ataeumba ............ I 
Li.gnum Vitai o .. ........ , 

1 

Matacornba . ........ . 
t\lligator Keef . ........ . 

57 53 50 
lf>7 59 55 

139 34 !l:l 
ll!I 48 05 

95 54 21 
141 58 46 

l87 49 48 
115 :J9 JO 

158 19 39 
00 Oil 43 

191 14 18 
120 58 41 

160 42 44 
24009115 

273 H 07 
358 46 57 

44 14 54 
3112 41 2'J 

63 55 25 
350 41 03 

~ 37 18 
MW 25 

109 25 27 
173 31 44 

330 42 15 
36 23 32 

318 43 43 
323823 

269 0512 
302 o9 rn 

238 47 16 
138 30 22 

52 42 08 Tea Table Key ••• , •• .. 232 39 48 
24 311 SS Alligator lleef. ••• • • • , llV4 3S 37 

143 03 41 Plantation Point.•••••• :Jl3 00 43 
Bl 31 !.16 Tea Table Key .. •• ... '61!18 08 

13 32 86 Oroous Reef. .. • • • • • • • . 1113 31 31 
54 18 26 Plantation Point....... 234 16 52 

112 SI 46 Plantation P1llnt . • •• .. 279 49 10 
139 28 16 T&vernier Key. •• • • • .. 319 27 16 

1!8 18 42 T~"""'i"' Key......... il08 18.00 
353 35 .'Ill (JorJcb Beef •••• ,....... 173 36 511 

136 12 49 [love Key ............ , 316 JI II 
V4 20 39 Tilvernier Key......... fl74 18 lll 

35 ll OB T&Yerniedt"Y....... •• !115 119 34 
343 02 17 Pic-ltte•s lleef. • .. .. • • • Illa 03 Ol 

115 37 09 Point Cbarl"" ...... , ••. 
69 O::J M Tavernier Key .•.. ...... 

l~ ~: ~=~~=ri~:::: :::::: 
!131 49 13 Plah-n l'<>hlt • ". , •• 
i!!!'7 53 !Ill '1'.,, Table Key ........ . 

-3516 
5H90032 

975 49 35 
i\16 !111 lll 

51 !l!I Ul 
47 53 54 

5464.4 
2'j97 ,0 

1S366.8 
12458 • .fi 

IJ098.2 
11353.3 

9941l.6 
f>IW.~ 

8178.:J 
!1056 2 

5975.7 
2949.3 

!!0085.4 
13624 .4 

1432.1.8 
12415.6 

10671f.7 
5678,7 

B'J43.5 
0003,6 

10-2'13.3 JJ 179.9 
4715.4 5156.6 

5:181.2 
1l607.6 

6il-23.2 
8009.3 

5321.IJ 
7609.B 

Jll376.4 I 
49'1S.8 

5943.6 ! 
11049.0 

4166.6 
7031,0 

8021.B 
6i.!64. 7 

7792. 7 
4637 2 

ll756.8 
IUl77.6 

9069. 7 
60'.W.l 

5884.7 
1U500.6 

6B05.5 
8751!. 7 

5818.9 
5:fll.8 

11347 .3 
6;HJ0.0 

6499. 7 
lll082.8 

4556 5 
7688.9 

8772.4 
&!60.9 

1!1121.D 
Gllil.l 

~~::1 
9918.3 
11.59'3.ll 

11730.4 1!1828.0 
1279l,a 131189.a 

6499.ll 7030.S 
13349.11 14$1.4 

9849. 8 10763. 8 
7592.6 8303.0 

10410.9 11385.0 
tl50ll,7 7118.8 

6412. l '7012.1 
10659.51 11666.6 

87'111.8 1151111.8 
914:1.5 91M1.I 

i~.3 um.• 
91141.l 10871.3 

111117 .II llOSll. l 
l<Hliil.8 160!!3. 8 

1'61!11.11 13791.4 
10351.4 113118. 0 

1'1!114 .4 155«. 4 
11•.4 21!13.4 

:J.39 
1.67 

11.41 
7.74 

l'l.14 
7.05 

6.18 
3.23 

6.08 
5.63 

6.:l5 
2.93 

3.34 
5.97 

3.87 
4.97 

3.31 
4.i3 

6.45 
3.00 

3.69 
6.86 

2.59 
4.37 

4.llB 
3.89 

4.Bt 
51,88 

7,30 
6.:fl 

5.63 
8.75 

7.29 
7.llS 

3.99 
8.!19 

6.HI 
4.7ll 

tl.47 
4.04 

3.98 
6.112 

5.45 
5.ll8 

11.'10 
G.J8 

5.14 
11.10 

7.tm 
6.-13 

8.83 us 
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UNITED ST.ATES COAST SURVEY.-GEOGRAPHICAL POSITI-ONS. 

&<:lion VI.-Florida reef, from Jfaiacumba fu Rodriguez. Sketch No. 21. 

Name of station. Latitude. [ Longitude. , Aznnutb. l ___ T_o_••_a_d_on_-___ \,_e_a_ck_a_zl_m_u_t_b_.1, Distance.\ Distance i lll•tanre. 

. , " l . , ,, 
Rodriguez, eut •... , • . . .. . • ••.. 

Rodriguez, we•t .•••••••••••••• • I 

250250.74 B0234l.~ 

I 

2s 011 s1.29 I so 21 46.4 

13 

9 

Wreck Point ...................... 
1 

23 Ol 19.91 80 29 44.0 3 

Libra... •• ••• ••• •• •• •••• •••••• 2.'i 00 05.40 BO 31 05.43 

2 Virgo •••••••. •••• •••••••• •••••• 24 59 2B.52 80 32 07,5 

Taurus ••••••••••••••••• •••••, 24 58 56. 79 eu 32 35.66 

Leo .•••••••••••••.•••• , • • • • • • • . 24 lil5 13.14 BO 33 10. 4 7 

Walker Bank •.•.••.••••• •••••. 2-4 56 H 78 eo 34 53.1 5 

Old Wreck on Keer....... • .•. . 24 52 14.67 SU 36 ;5.65 

Grabam.......... .... . ... ••••. ~4 lifi 54.27 · eo 35 26.6 2 

Bailey ••••••••••••••••••••••••. 

Dana ......................... . 

Corwin ........................ . 

Aga•Blz •••••••••••••••••••••••• 

Bowditch Point ••••••• , •••••••• 

Petrel Poiut ...................... . 

Spring Point ..................... . 

Spell Key •••••••• ••••••····•••• 

Stave Point ................ •••••· 

24 56 31.63 

24 5S 41.23 

24 5S 03.62 

24 54 32.03 

24 S3 48.38 

24 li3 51.21 

24 52 48.65 

24 S5 03.39 

24 51 40.62 ! 

80 36 10.9 2 

BO 37 Hl.06 

80 37 50.84 

!!() 38 ~.6 9 

80 311 3-0. 10 

80 39 39.44 

80 41 31. 14 

80 40 16.39 

80 42 54.82 

I . I " IRl 26 25 j Point Charles .•..••••• 
46 52 26 'favt rnier Key ••••.•••• 

!112 :•5 48 ! Pnint {'harlt>s,, ........ 
36 2a 15 l Tavernier Key ......... 

221 28 57 Poin• Charlfls .••.••.... 
294 l5 12 I Pickle'M Keef ••• , •••••. 

297 56 57 I~-.. ;., ......... 4a 67 57 Plaratntion P'oint .• , , , • 

961 03 31 Tavernier Key •••••••• 
355 39 19 Crocus Reef •••••••.•.. 

249 o:J 14 I Tavernier Key .••.•.•. 
349 40 09 -Crocus Reef ........... 

239 36 01 Tavt>mier Key ••••.•••• 
340 05 ll Crocus Reef ••••••••••. 

2.13 47 JO 'P\anta'O\on Po.int ••••••. 
5-l !5 54 Tea Ttlble Key .•• ..... 

117 15 05 Tea Ta hie Key ......... 
95 32 14 Indian Key .••••.•••••• 

304 44 04 I Crocus R•ef •••••••••• 
47 34 44 Tea Tdble Key ......... 

295 M 07 Crocus Rcf'f ............ 
45 II> JO ·r(~n Table Key ........... 

2'2 49 3.5 Crocus Reflf ..... u ..... 

359 46 49 A tligator Re~f ........... 

2.'16 59 49 Plnnradon Potnt ........ 
3.~I 25 43 AlHgawr Reef ... a. •••• , 

3t2 00 51 Alli~fftor Reer ........ , 
44 13 S3 Tea Table Key ......... 

40 24 23 lndian Key •••••••••••• 
8 21 14 1"ea Table Key ......... 

346 03 13 Tea Table Key ........ 
35 21) l7 Indian KPy ............. 

249 as 29 Tea Tobie Key •••••••. 
2t!6 49 47 Indian Key ............. 

337 gs 52 Tea Table Key •.•••••. I 
7 51> 09 Indian Key .•••••••••• · 1 

23!1 31 51 Tea Table Key •••••••• 
277 00 35 Alligator Reef .•••••••. 

I 
I . , ,, N~fr.,., I Yards ! Miles. 

l 26 26 3008.7 :i:<Sii.8 I.oil 
226 50 54 8412.0 j 9199.1 I 5.23 

3'! 36 17 I :·511.61 3840.2 I 2.18 
216 24 10 7'.!8•.8 I 71l6L2 4 . .52 

I 

7826.91 41 30 15 I 8559.3 4.€6 
114 l7 l4 I 8871.:J i 9701.4 5 ~l 

I 

117 57 JO I 1417 .31 1549.9 0.88 
223 56 43 I 7078.5 Tl40.6 4.40 I 

Rl 04 16 ! 3029.61 3313.1 J.88 
li5 311 211 I 9125.1 9976.9 5.67 

69 04 JI 

I 
4049.1 442S.O 2.51 

169 40 :n tl256.2 90-25.7 5.13 

59 37 l:l 

I 
5.514.7 603-0.7 3 43 

160 05 40 7~10.7 7885.4 4.48 

53 47 !1-l I 18'13.7 19114.3 1.13 
2,12 27 52 

I 
W07.2 10834.\! e.16 

297 13 w 

I 
4976.8 5442.5 3.09 

275 30 40 6:«13.6 61!9-2.8 '3.11'2 

124 45 3R 76:16.8 8351.4 4.74 
227 33 00 9;r;4,~ J0-'.252.0 5 62 

115 57 ot 83:.9.3 9141.5 5.19 
2''.25 13 45 71194. l 874~.l 4.97 

JO\! 51 54 gno.o )03.56.1 5.118 
179 46 49 8592 9 9396. 9 5.34 

57 01 26 75115 6 e415.7 4.78 
171 26 00 75'!0.0 Sli!3.6 4.67 

162 01 2-2 6795.9 7431.8 4.2'J 
2~1 13 25 2719.J 297'.1.5 1.69 

WO 23 54 I 2990.1 3-269.9 l.e6 
188 21 13 611.9 Gti9.l 0.38 

166 03 16 I 714.4 781.2 0.44 
215 19 5~ 2f96.9 :$168.0 1.60 

69 37 19 3.'i\!7.0 3857 .0 2.19 
106 50 09 1523.8 16ti6.4 0.95 

157 27 51 3155.4 3450.7 1.96 
lt!i 54 54 4628.1 5061.1 2.es 

[9 33 16 55;;0 2 7174.0 4.U8 
97 03 00 9724.8 10631.7 6.04 

Seatwn VIL-Cedar Keys to Homosassa river. Slcetch G, No. 23. 

Nam~ of atalion. Latitude. 

a I II 

Oyster Reef, aoutb, 1.856 ....... .. !19 07 24.1!1 

Oygter Reef C • • • ••••••• " ••• , •• 29 OS 3:1.17 

Main Lab<I, ll!Sll ••••••••••••••• 119. 10 09.43 

Main Land, eaat ••••••••••••••• !19 09 66 00 

Waee- Jlee( •••••••••••••• 

Grauy Point ••••••••••••••••••• !Ill 09 16.811 

W atet Signal l ••••••.•••••••••• ll9 09 441.1111 

W•« Signal i. •• •••• •• •• •• ••.. !19 89 311.113 

Longitude. 

• f " 

851 59 37.-1:! 

82 55 517.76 

8! 55 00.36 

82 ~9 03.31 

Azimuth. 

GI ( I/ 

Ill! 00 l!8 
l~ 35 07 

ll1 3'! ~ 
:l&l 31 38 

Ill 52 18 
38 li8 31 

5.5 17 43 
115 O>l 00 

):!II 57 37 
17l!W3$ 

99 Ill 03 
54 06 31! 

231 S3 41 
31 !19 03 

545000 
150 15 !Zl 

TG 1tati0n- I Baek azimuth. I OiAtanee.1 Distance. \ Diotanee. 

I 
• .,,. ... -,I 

Depot Key •••••.•••••• 
Oyoter Reef B, (2) ••••• 

, Oepot Key .••••••••••.. 
'I Oyster K~ef,zmulh, 1856. 

0)'llt<r Reef,oouth, 1856. 
1 Oyster Beef C ••• , ••••• , 

Oyoter Reef, tlOUtll, 1806. 
Main Land, 1856 ....... . 

Main !And, 1856 ••••••. 
Mai.u Land, east ••.•.•. 

Main 1..ancl, eaat .••••• 
Waccasssa Reef ...... 

Main L&o.d, 1.856 • .-.. " •• 

I 
Oyster I.leer u •••••••••• 

Oyster Ree-f C •.•••••••. 
Mait1 Land. 1856 ••.•.•. 

0 , f{ 

!.!71 511 57 
330 34 30 

941 31 29 
170 31 44 

l!Ol 111 41 
218 57 48 

113.'i 15 4!l 
5175 00 41 

279 09 49 
234 04 37 

51M01 
1111 28 40 

I 
li07:1.3 ="o \I 
4239_3 I 46:lfi.O 

Slll2.2 ffi"l<d 6 
21ss.o !l:M>7 :s I 
5-184.0 f' 6997.1 
l!tSll.3 4167.9 

8;io!;.V I 8r.7.0 
4721.9 I 5163. 7 i 

8461. 71 9253.4 i 
6l08.5 ' 66.;(l. l ! 
7Mli.1 I -~.51 
82'46 .2 I ooeu 1 

~!~:~ ! ~~:~ 'I 

:i:.67.5 l 3901.3 
1045.9 i 1143.8 

Mila. 
3.15 
ll.ll3 

3.17 
1.34 

3.41 
2.37 

5.10 
2.93 

5.116 
3.79 

4.611 
5.15 

0.88 
J.5!1 

ll.iil 
0.65 



 

262 REPORT OF THE SUPERINTENDENT OF 

UNITED STATES COAST SURVEY.-GEOGHAPHICAL POSITIONS. 

Section TTII.-Cedar Keys to Homosassa rieer. Sketch G, No. 23. 

Name of station. Longirnde. Azimuth. To station- i Back azimuttJ.I Di.iance.1 Distance. l

1 

Distance. 

____________ ------1------1------1---------------1----I---- ----
Latitude. 

1 IO } II I (' ' If Metref. ! r·ard'.s. I Jfik•. 
WaterSignal3 .•••••••..•..•.• 'I 211C936.55 825710.5Q m:iii: :!:l~t~::~;~~~::.:::: ~:~~ ~~6~' ~r~~·g :·~ 

W111~rBignal4 •••••••••••••.••• i 290917.99 825612.29 1142056 M0ya!n,cLrR·~-~-'rul~ ..• • •• •••••••••·.
1
, 2941953 3812:3 42(11.81 2:~ I 1ssoso • ~" 2564904 6us1.s ssi1.3 3.76 

Water Signal 5 ................ .' 29 09 12.34 82 55 09.68 JOS 42 46 Main Land, 18$ .••.•. I 2~8 41 12 MR2.0 5995.u 3.41 
1 160 01 48 Main Land, e-ast ......... 

1 

340 01 39 1430. l 1563.Y ! 0.89 

Vratier Signil 6 ............... . 

Water Signal 7 ............. ••••. 

Water Sig-nal 8 ........ •••• •• •••• 
1 

' ' Water Signal l l •••••.•••••. , .•. 1 

End Mangrove Point,.,., • ,, , •. 

West Hydrogmphic Tripod ... 

Sbellbank 1 ............... . 

Shellbank 2 ................... . 

BhelJbank. 4 ................... . 

i 
Northca~t Oyf:tn Bur ........... . 

Cormorant Roet •• u.. . ... 

Batiin Rock: . ••••• .............. . 

!Jiddle Marsb •••••••••••.••••• · 1 

Turtle Creek ............ • •• • • • • • i 

<Jrane Ioland ................... 1 

Palmetto ........ •••••• ••••••••. 

Sand i!hoal. ................... . 

Marsh Island. • • ... • • • • •• • • ...... 

Band Btioal, (2) ..... ., .. , , •.•• , 

Half.Moon Bar .................. . 

Little l81and .••..•••••••.•••••• 

Crystal Reef ••••• ,., •••••••••••. 

Bbe!I Point. . • •• • • • • • • •.•••••• 1· 

Dear Island ••••••.••••••• , •••• 

Bird Key ••••• ••••·.•••• 

W aceasnssa Point ....... , • , ...... . 

29 C9 01.88 Bl 54 22.49 

29 cs 43.~0 82 53 36.Bl 

fl9 08 3D.6l 82 52 41.47 

29 ~8 55.55 s2 5o rn.56 

29 00 49.76 e2 50 27.93 

29 01 11. 76 ~2 55 50.24 

29 05 :J!l.02 82 54 24.12 

29 00 Ja.:J:J 82 54 02.70 

29.()6.57.38 82 53 211.63 

29 C7 17. 73 82 54 27.55 

29 Cfi 14. 71 82 51 27 .92 

290244.74 82 48 li6. 74 

29 04 46. 77 82 48 45.20 

29 07 03.16 81 46 1'!2.30 

29 01 18.35 82 46 36.55 

29 03 24.44 82 46 59. 75 

28 59 30.8-4 82 48 08.48 

28 59 07.P:I 82 45 59.30 

28 59 30.86 82 48 06.16 

28 57 00.24 82 46 15.36 

28 57 07.65 82 43 59.24 

28 55 14.49 

28 l52 114.40 82 42 00.76 

28 48 5:1.12 I 1:!2 46 06.116 

29 09 :n .14 I 82 49 36.!M 

Inntr .Beef..................... 29 07 50.4.1 82 .50 50.66 

Ji orth M angrovet!, .......... , • • • 29 07 ~9 .66 82 00 30 .10 

1:1 06 26 Waccai;a~a Reef ••.•. I 
255 20 27 Gra~y Pu111t ........... . 

121) at 13 
257 OB 24 

2·18 47 46 
117 37 36 

122 17 J3 
61 33 23 

171 48 46 
87 27 05 

1n 37 rn 
151 4g 30 

167 44 17 
152 03 21 

161 04 II 
~OB ll 

l!'l4 44 5~ 
77 02 27 

161 32 IO 
237 4li 4g 

1e9 48 0-2 
136 26 18 

H7 41 54 
ll!6 17 06 

Hl J7 Ol 
4 45 JO 

/.l 27 35 
8 23 !29 

125 02 54 
151 :J-J 04 

68 ~42 
350 48 ;56 

167 39 48 
216 S5 3J 

IOI 24 46 
16.5.54 33 

167 34 5'.l 
216 50 00 

146 33 :IS 
186 18 ;.n 
138 4:'1 47 
123 10 !l2 

211 -4511 
169 5U 33 

120 55 112 
'15 41 ll7 

lU 3,5 41 
UH i7 34 

182 57 till 
225 36 42 

'77 54 58 
ll6 3~ OJ 

Main Land~ e:as.t. •• ••· · i 
Gras~y Point •••••••••• : 

Gra,:ie:y Point • • • . .. • • • I 
l\lain Land_, east ....... · I 
GrasFy Point ...•• n••·· I 
Waccasaisea R.eet •••••. 1 

OrasfllV Po.int .. , ••••••••. I 
Wacca· a::-sa Reef .••••• , 

Waeea~llRFn Re(•f .•.•.. \ 
Oyeter Reet; so-uth, lb.56.{ 

Main Liind, eRH ..••••. 
\Vaceal!lfill!IR Reef. L •••• 

Main Land, ea>'lt ....... . 
Grassy Point .••• , ••••. 

G11u1:111y Point. . , •.•••••. 
\~.luc.-casassa Reef •••••. 

Main Land, east ....... . 
Gra.-sy Point. ......... . 

Gra~sy Point ...•••••••. 
Main Land, east.. •••••. 

Co-rmflrnnt Rot'k, ...... 
Waeeasusa Reef .••••• 

Cormorant Rock ...... . 
Ba11in ROC!k ........... . 

Co.rmonint Rock .•••••. 1 
Middle Ma,.h •..••••.•• 1

1 Ba~in Rock •.•••••••••. 
Middle Mani:b ......... . 

Rnsin Rock .••• u ••••• 

Crane Island .......... . 

Ba~in Rock ....•••••.•. 
C rn.ne I~land ........... . 

!'<and Shoal .......... . 
Crane Csl.and .......... . 

Basin Rock ............. . 
Crane J~Jand ••••• , ..... . 

Sand Shoal ........... . 
Mal'8h laland ......... . 

Marsll bland .......... . 
Sand Shnat .......... . 

Little Iwland •• , • , • , ... . 
Hall'Moon Bar ........ . 

Ralf-Moon Bar ....... .. 
Ctydtal Beef ......... . 

01'J'"tal Jl.eef. •••••.•••. 
8b~ll Puint .••.••..•••. 

Cty8tal Reef ..... ,. •••• 
Bear Island. • • • • • • , •• 

GraDy:Point .......... . 
Oonnorant llo<Ok • , ••• , 

193 06 OB 
85 22 09 

306 30 19 
77 09 44 

6~ 48 39 
21l7 36 15 

302 16 1\4 
lHI 31 03 

:l!il 48 34 
2()7 2 i 53 

7 ;n 40 
.:WJ 47 40 

347 43 46 
:332 03 03 

341 03 30 
4~ OY 44 

44 46 09 
!157 OJ 43 

341 :11 41 
57 48 34 

9 48 19 
316 24 21 

3-27 40 41 
306 14 09 

30[ 35 4~ 
184 45 05 

25~ 26 05 
188 23 18 

305 Ill 46 
33J 31 OJ 

248 52 45 
170 411 07 

:!47 39 25 
36 56 15 

281 23 43 
341154 15 

34' 34 29 
36.0044 

~ a'l 43 
6 18 39 

31!142 49 
303 flt! 21 

31 46 03 
349 50 19 

300 53 25 
255 40 04 

30:J 33 lilt 
34t 27 ~8 

- !i7 l2 
45 3t! 40 

257 54 21 
ll1l6 31 07 

18 52 Hl Cor....,rant Roek ••• , •.• . lW 51 !\!! 
179 ll 07 Gra.. .. y Polnt. • .. • • • .. • . ll59 II 06 

171 r.I 50 Gm .. y Poi'1t. •••••• •••• 331 22 39 
0 44 3tl -Oarnwrant Rock , •• • • • . 2211 44 flt 

in~:g I 

3730.3 
4566.5 

3171.3 
5071.2 

I 
~1~:~1 
4576.3 I 
737:1.4 i 

4937.5 i 
6~29.41 
40W.3, :::1 
5.'145. 7 I 

1345.4 
9643.l 

SOOt.5 
8()62.2 

10165.3 ' 11116.5 
l3U0.5. 6 : 14'122.5 

8'96.0 
2091.4 

7084.3 
75:14.6 

6048.5 
2517.3 

5136.M 
6883.0 

56111.5 
9403.8 

7648.1 
12195.2 

5165.9 
37fillA 

~'.!4.9 
4244.2 

46311.4 
7299.0 

3:l92.5 
393ll.O 

6110.5 
4140.f> 

3566.8 
4139.6 

6111. 7 
4134.6 

M56.l 
3954. 7 

4926.8 
80"9.4 

54111.4 
-1511. 7 

6338.5 
4792.7 

7ll23.5 
5434.8 

!0568.9 
113&1.0 

2095.4 
6758.7 

3114.0 
26111.8 

31161.4 
!131.13.4 

eS53.5 
2287.1 

7747.2 
823!l.6 

!lli\4.5 
275\l.B 

5617.4 
7527.0 

62-24.(1 
1Cl283. 7 

8363.7 
13336.3 

5649.3 
4122.1 

5724.7 
46!1.3 

51''65.9 
7982.0 

3709.9 
42911.9 

fi682.3 
4!>27 .9 

3900.5 
4.'>211.9 

6683.6 
452l.5 

6076.0 
4324.7 

5387 8 
5813.:> 

600l>.2 
-41133.D 

611'&1.6 
5lUl.l 

8008.8 
51NJ.3 

11557.8 
111171.3 

fi91.5 
7391.1 

;f405.4 
ll!ll0.8 

43lN. l 
9518.9 

2.80 
3.54 

2.3~ 
2.84 

J.97 
3.15 

0.76 
5.48 

2.84 
4.58 

6.32 
8.08 

5.03 
J.30 

4.40 
4.68 

3.76 
1.56 

3.19 
4.28 

3 54 
5.81 

4.75 
7.58 

3.21 
2.3-1 

3.25 
2.64 

!I.Sil 
4.53 

2.11 
2.44 

3.80 
2.57 

2.22 
2.57 

3.80 
2.57 

3.4& 
2.46 

3.06 
5.01 

3.41 
2.80 

3.94 
2.98 

4.56 
3.38 

6.57 
5.78 

1.30 
4.29 

l.:113 
1.65 

ll.<16 
1.-43 
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UNITED STATES COAST SURVEY.-GEOGRAPIIICAL POSITIOXS. 

&ction VIL-Cedar Key.~ tu Homosa~>sa, river. Sketch G, No. 23. 

Na.me of station. Latitude. I 
T I • 

To station- Back aziruutb 'I Oi.,ance \Distance.\ o;.tancc. 

. II----- -I Metres. - 1 Y~rd.•. :I. Mi/ca. 

Longitude. I _A_z_i_rr_•u_•_h_. -

I '1 

Mnrsh Flag 1. •••••••••••••.•••. 29 08 53.60 

Marsh Flag 2 ................. .. 2H OS 09.92 

Marsh Flag 3 ................. .. 29 07 02.27 

Marsh Flag 4 .................. . 

i 
82 49 ~9.71 i 
82 49 25.841 
82 491>2.13 

Sbellbank4, (2) •••••••••••••••. 29 06 57.39 82 53 29.74 

I 
Nonh Trip•d .. .,, .............. ' 29 05 01.39 82 56 17.9l 

Island Flag ................... . 2Q 03 26.38 82 49 14.66 

Jfigh Palmetto ••••.•••••.•••••. 2Q U3 41.28 &2 47 08.2.'i 

Ea.gt Tripod ................... . 29 00 37.89 82 51 33 67 

Withlacoochee, bar stake ........ . 28 59 48.56 s• 48 21.00 

Lone Palmetto ••••••• , ••• , .•••. 28 59 01.16 82 46 rn.55 

Glassel 's Flag .................. . 28 59 41.66 82 46 33.39 

Glassl'l'ii! Camp ••••• , ••••••••••. 28 59 41.66 ~2 46 33.112 

High Reef. .................... . 28 05 32.00 82 45 15.74' 

I 
Shell Island 'I'tipod ............ . 28 E>5 36.51i 8~ 42 38.55 

Manh Point A, :tlar ............. . 28 56 03.26 82 43 06.:JS 

Marsh Poiol B, dag •..••••.••••• 28 54 45.89 E2 42 38.21 

Harsh Point c, 6ag ............. . 28 54 O;J.57 I!'.! 42 21.39 

Mangrove Point .................. . 28 52 22.00 82 « 42.04 

0 yster Bar 1. • • • • • ........... .. 28 53 3\1,01 

Oyster Bar 2 •••••••••••••••••••• 28 52 41.92 S2 46 01.02 

Green Point ........................ . 28 50 59.41 82 44 50.74 

Middle Mangrove ................. . 28 50 49.13 82 45 05.37 

MulletKey ................ .. 28 52 55.51 

107 51 59 
171 19 4~ 

131 3fi 33 
173 35 25 

69 :r. 51 
144 21 59 

160 12 17 
24!! 03 57 

Gra!'.f'\' Pomt. ... .. • • • .. 287 !)L 19 23~8.0 : 2 1.56.8 1.45 
V\'ac>Ca.iasi;;a PoJut ...... 1

1 

351 1Y 45 1169.0 1~7~.4 I 0,73 

Gras.8;y Poi11t.. .... .... 3lJ '29 51 lj 31 llA 34112.5 1,93 
Wa.ecasas~a Reef ....•. 

1

1 353 35 '20 2.516.:i 2751.8 1.!Xi 

CormvrantRock, ...... 2493640 I 42d4.!5 4597.9- 2.-61 
Gras:i)'' Point ........... / 324 '21 06 J 5()99,;j 557t.4 3.17 

Gra••Y Point ........... ' 340 11 43 j 5!\f9.7 611'2.7 3.47 
Turtle Creek........... 62 04 :J6 I 2439.0 ~7 .2 1.51 

'291 44 27 Cormorant Rock .•..•. Ill 45 26 
257 00 49 

3.),45,9 
~514.2 

3>'77 .i 
2749 ,!) 

2.20 
1.51l 77 01 33 W ueca~a~sa Reef ...•. 

2.53 54 48 Cormornot Rock ..... .. 
'228 ll 4'i 'IJr~isy Point ....... , •.. 

270 55 56 
3:-ttJ 17 16 

59 l9 59 
I! 56 13 

227 2:l 56 
261 10 2ll 

287 3.5 46 
325 53 52 

2~9 10 29 
358 15 JJ 

178 21 06 
8-2 37 15 

H5 34 17 
82 35 12 

25 00 39 
27~ 27 59 

11:3 42 14 
69 50 23 

58 08 41 
347 55 34 

l'6 34 50 
153 21 Ol 

JOO 13 1Y 
157 39 26 

157 13 2Q 
208 44 IL 

Je-0 48 07 
23<! 47 lU 

1!<6 47 51 
ll-J7 38 31 

167 21 05 
240 23 30 

171 03 03 
239 36 30 

119 51 31 
323 25 03 

Pal1nctto .............. . 
Basin Rock .••••.•••.•. 

"Bru.-iu Roek. 
8a11d S.hnal •••••••••••. 

Hasin Ruck •••••••••••• 
Cn:tn€ hlaud .•• n. • ••• 

Har~h Jsla1ul ••••••••.. 

1 
Half-}10011 Bar ••••••. _ 

Marf;h Tu land .•••••••. ·I 
HaJf-Moon BAr .•.••• 1 

Craoc •~land .•••.••. I 
~and ~hoal, (2) ........ 

1

1 

Basin Rock ............ · I 
Saud Ohoal ........... ! 

I 

~b~~;a~o~~~~:: ::: ::::::! 
Ha\f-\'fllg,n Rar •••••••. \ 
l'rJ'•tal Reef ......... · j 

~~~~1at!;;~~::' ::::::::J 
Cry,tal Reef ........... 11 

Shell Point •••••••••••• 

Crystal Reef ........... I 
Shell Point .••••..•.••. 

I 
Crye:.t.'11 Reef ......... h. 

Sht'11 Point····"' ••••• , 

Crystal Reef, •• , ....... . 
Shell Point •••••..••••• 

Crystal Reef. • • • .. • • •• 
Bhell Poiut • • ......... . 

Crystal Reef .•••.....• 
Bear Island ............ . 

\

1 

Crystal Reef ........... . 
Bear Island ........... , ... . 

I 
Crystal Reef ........... I 
Bear Island ............ 

1 
I ' 

73 57 09 
4~ 14 25 

90 57 01 
159 17 25 

2'.l9 19 ll6 
191 5.> « 
47 24 12 
81 12 52 

107 :JG 56 
145 54 55 

69 10 39 
178 15 15 

308 21 04 
26:J 36 29 

:f2.j 33 08 
262 34 26 

205 00 24 
98 211 07 

!293 40 29 
249 48 51 

238 07 24 
167 55 40 

266 a:J 19 
333 20 5-J 

!!80 ll 40 
3'.!7 39 10 

337 12 5R 
2~ 45 03 

6 48 n 
58 48 37 

6 47 58 
47 40 01 

317 20 38 
60 24 52 

351 02 43 
59 37 59 

29!1 49 5.'\ 
143 2S 16 

8153.9 8916 .9 
llll!lo.4 121!!0.U 

3019.8 
1370.~ 

3412.0 
7~!<0. I 

576<!.5 
8135.8 

41:i5.0 
6256.8 

586.3 
3724.l 

2977.p; 
25tl6 . .'> 

5.-:lJ. 9 
2581.0 

1937.0 
3866.8 

6411.4 I 
.540~. l ' 

' 0089.31 
1535.3 

0095.0 
985.l 

5630 8 
236<.l.6 

4473.6 
6056.~ 

1166.4 
~74.l 

3443.1 
6835.5 

6832.8 
5";)97 .4 

7U69.5 
511111.2 

61114 8 
ll9'2.5 

399!.3 
1498. 7 

:n31 .3 
8617 .4 

s;!OS.3 
8897,l 

4521 .9 
6<l4'!.2 

6U,2 
4072.6 

7473.3 
28~2.5 

2118.2 
4~•8 6 

~:~:~ i 
I 

f>565.5 I 
1679.0 

5571. 7 
1077.3 

6157.7 
2581.5 

4892.2 
662<1.0 

lll31.7 
6"'-15.0 

3765.3 
';475.1 

747¥.l 
5W:J.l 

'1731.0 
6341,1:1 

6796.3 
1304.1 

5.07 
7.:13 

2.27 
0.85 

2.1'2 
4.9U 

3.58 
~.05 

2.57 
3.89 

0,:16 
'!!.3l 

1.8.) 
l.61 

4.2;; 
I.60 

l.2u 
2 40 

3.98 
3.36 

3.16 
0.95 

3.17 
U.61 

3.50 
1.47 

2.78 
3.76 

1.10 
3.53 

2.14 
4.25 

4 .24 
3.29 

4.:19 
3.W 

3.&l 
o. 7t 
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&ct ion YIII.- Chandeleur Sound. Sketch H, No. 26. 

Na~ of i;tation. Latitude. Longitude. Azimuth. To stu.tion- Back azimuth. J lliHance I Distance. i Oi&tance. 

----------------- ----- -----,---------1------1---- ___ j ___ _ 

soutb Point •••••••••••••.•••••. / 30 11 2u5 • ~ ~'.19 i 1~ ~ ;i ~~r~:..;,i:rL~gi!i':~::::: ~~~ ghf ~~r~ / 1~~n I 
Door Point. ..................... , 30 03 13.54 l 07 24,841 135 47 37 Bayoll Pierre, 1852. .... 315 45 02 I 

1 
196 43 11 South Point ... .. . .. .. 16 14 36 

sandfty ....................... : :ro oo os.1s l 1351.74 ~stt ig ~ g~~~-;,.:;:~t~'.'.~::::: 
6
T )~ ~ 

Jlarrel Key ..................... / 2!l 54 16.59 I 06 33.76 13-2 12 03 
115 16 re 

Nowhere ....................... 1

1 

2!l 54 49.62 1 1317.9~ 174 43 07 
27:\ 19 46 

Pcint Comfort .................. ~ 29 49 31.55 l 12 44.22 li4 43 36 
I !l'.l>l 32 07 

Old Harbor Key ••••.••••••••••. j ~ 46 58 6J 

I 
Neptune Point, 1857 ............... ·I 29 51 12.40 

I 
Freemason Key ................. ! 29 48 03.25 

Red Flag, .................... , I 
Crabtree ...................... I 

21146 41.69 

29 57 08.73 

Elt'pliant Point .................... ! 295854.SU 

I.ive O•k Bayou .............. ·I 29 56 06 57 

Martiu 's Island . . -................... I 211 56 53.01 

Gallop's Green .................. . 30 00 20.73 

Sunrise ................... •••. 30 06 47 .09 

Table Point............ •• .. •••. 30 04 24.83 

Grand Pus .................... , 30 05 :19. 78 

N()rtli Bue .................... , 30 12 41.44 

l 01 06.17 

0 57 34.69 

0 57 43,69 

05Y33.l2 

1 211 17.19 

1 II 26.87 

l 13 13.41 

l V8 16.57 ' 

l 10 15.671 

1 07 28.06 ; 

i 10 02.os [ 

I 
l 11 50.061 
1 03 27.661 

104 08 46 
146 54 47 

36 01 08 
Jll 21) 39 

69 54 56 
lSl 22 20 

101 47 43 
229 28 30 

ll4! 50 07 
2911 49 2:J 

2l a1 37 
219 08 26 

2 54 46 
171! O!I 22 

126 21 03 
183 44 32 

226 43 17 
~6 10 33 

208 34 15 
359 14 47 

223 15 41 
2!17 31 10 

30l 21 10 
163 26 53 

38 85 16 
106 37 25 

llandfly ............. .. 
Door Point .......... . 

Band!ly ........... , .. . 
Barrel Key .. ,.•••• .. . 

Nowhere ....... •••• ... . 
Barrt:J Kl!y ••...•..... 

Pol11t Corn fort .••• •••••. 
Barrel Key .....•..•... 

Old Harbor K•y ...... . 
BarrelKt!-y . • , ...•..•.•. 

Old Horbor Key ...... . 
Neptune P()int, J857 .. •. 

Old Huhor Key ...... .. 
Freemason Key .... . _ .. 

&wtltly .............. . 
No?t'bere .. , .. .•..•.• 

No\\>·h;:'re. ,,, ., ........ . 
DoorPoiut., •....•..••• 

Nowhere • , •.•..• , .•••. 
Saiidfty ............. .. 

Elephant Pnint . ....•... 
U·uor Puun . ••...•••••.. 

l)oor Point ............ . 
Ba11dfty ............... . 

South Point. .......... . 
Door Point ..•.•••••.•. 

Sunri&e .•.•..•.•••••••. 
Door Point ... ....... -·-· 

Door Point ...•.....••• 
Bayou Pierre, 1852 ...... 

South Point ..• •..•••. 
Cat lolo.ndLight •••. •••· 

312 36 24 
355 15 40 

354 4~ 50 
95 23 Od 

354 43 19 
48 ;:s5 12 

284 112 59 
326 ~2 04 

215 59 22 
291 2~ 11 

249 53 15 
2 2-J .94 

2KI 46 57 
49 !l9 ::.!4 

61 53 20 
110 52 52 

2-01 :JO 42 
39 10 27 

182 54 44 
3.\2 07 58 

306 19 28 
G i4 58 

4-0 14 43 
266 ()9 45 

28 :15 41 
179 14 49 

43 16 5~ 
117 32 29 

122 23 23 
343 28 31 

216 34 41 
2t;6 34 59 

Section VIII-Lake Borgne. Sketch H, No. 26. 

Name of 11tation. I Latitude. Longitude. Azimuth. To statlon- ~ Baek azimuth. 

I 

I . I II . I // . I " 
. I II 

FJsber .•.•••. ................... 30 11 16 19 W.12405.78 359 I~ 18 Grand hlluul, 1855 ..... 179 l'l 111 
l!OOW;ill Point Clear .••••. .•••.. 20 10 38 

Bero.11 • ........... ··~ ·········· 30 10 27.53 I 26 19.118 304 24 !20 Grand bland, 1855, .... 124 25 29 
1113 46 01 Point Cl1ar .•• , •• • . •.. 3;I 47 Oii 

Gull ........................... ! 30 07 29.32 1 26 37.25 184 48 5i lfemn ••••• 4 11Hl0 
2J3 57 12 Grand hland:i855: ::: : 53 (>8 29 

Shell Point, 8Crew pile ........ ··/ 30042746 l J9 «.64 200 01 18 Rigolet Lifbt •••••• , ... !Jll O!;I !IO 
!lli9 30 (i8 Malh•Ur&u:r Point .. , • , 89 35 54 

Cedar Bayou ............ • • ..... - 31) 08 09.88 1H19.51 258 18 13 ltig-0let Light ......... 78 21 33 
31¥ 55 29 Shell Poin I, ocrew pile .. 132 57 47 

.Bayou Beason •. , ................ 30 Iii 43.66 l 45 00.37 l!97 55 03 RiJofet Ll&ht ...... , •• ll7 58 43 
3511 au ru Ued&r Bayou ..... , .... 17il 36 54 

L'B.erbe ......... ••••.•••.••••••• 30 Oil 24.93 I 49 411.42 284 38 39 :Cedar Bayon .•• , ........ 11H 41 ll5 
231 37 17 Jlayou n.e- ...... , ... 51 39 el 

11889.7 13002.2 
15680,4 17147.6 

14376.3 15721.5 
11832.8 12940.U 

15971.2 174~.6 
16.)88.~ 1814!. l 

~50.2 1077l .9 
10888.3 11907 .1 

9834.7 !0754.9 
13'260.9 14:>111. 7 

193'25 9 
16097.6 

9658.3 
155:Jl'.O 

5700.3 
58iJS.6 

2.'>53·3 
3565.5 

l1716.7 
12031.9 

8117.6 
10269 .9 

'lJ7\l .5 
7509.5 

63.'la.7 
l!;!ltl, l 

70'Jl. 7 
6797 .7 

9613,l 
6575.6 

6015.6 I 

474ll.9 I 
Hl09.7 
4190.2 1 

3075.0 ~ 
6093.7 { 

i 

21134.21 
17603.9 

1056~.o 
16989 7 

6.13'.!. I 
6374.0 

27!1l!.2 
4"27.2 

12813.0 
13157.7 

8877 .2 
1Hl30.8 

2594.5 
tt.112.2 

69Sl6.3 
12W2.0 

7678.7 
fh340.2 

10512.6 
7190.9 

6571'! 5 
li193.2 

9196.6 
451!'~.3 

3362. 7 
8651.0 

Mil ... 
8.9-2 
4.73 

7.39 
9.74 

8.93 
7.;lli 

9.9l 
10 31 

6, Jij 
6. 76 

6.11 
8.~4 

12.01 
lD.00 

6.00 
9.65 

3.60 
3.62 

1.li9 
11.;o 

7.28 
7.48 

5.ll4 
6.:JS 

1.47 
4.67 

3.93 
7.ll3 

4.36 
!l.6U 

5.97 
4.08 

3.74 
2.95 

5.23 
2.00 

l.91 
5.U3 

Di.stance. Diaumee. DJstance. 

---- ----~ 
Metrn . y..,.b. Miln • 
-.4 4370.3 2.48 
914/l.6 10001.4 5.68 

4419.3 4832.8 2.75 
1111:19.3 13264,2 7.W 

.5506.5 60!ll. 7 3.4'J 
51'81.4 5556.9 3.16 

96311.9 I05.3il.l 5.!19 
H!47:i.I 20-.!00 .... 11. 48 

111877 .8 1!8113.6 6.7tl 
1009.1 lO!IH.7 8.lll4 

13-<9'4.1 14$35.8 8.ll6 
8500.ll H13.l1 5.28 

01515.5 911111.4 5.67 
9860 !I l871li!.I! 6.13 
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Section VIIL-Lake Borgne. Sketch H, No. 26. 

Name of etation. 
I 1 I , 
I Back azimuth.: Dillltance. Dinane-e~ ! Distance. Latitude. Longitude. ' Backazimutb.l "f.o station-
I ' I 

---- --~~··- , ______ , ______ , ______________ ! ______ , ________ i __ _ 

Brick Chimney ............... .. 

Tall Pine ..................... 

HQl!p!tal Flag·•tall' ...... , ....... 

l!t. Joseph'• lllland Light ........ 

West lUIJ-Olet Light ............. 

L'Orange ...................... , 

Wre-ck •••••••.•.•.••••••••.•••. 

Weem's Cotton Gin ............... 

Fiahing Hut, chimney ••••••••••. 

Chef Monteur ••••.••••• ······· 
.l.ldditiotsal dati<m. In r...ao .. 

YIII. 

Deer Tel and, middle ............ 

Aatronomical station, public 
iquare, Mobile cit.r. 

Name of station. 

Lallarre'o Baw·mUI ............. 

B.ooste1,t1aa-•t.aff ••••••• -·· .... 
Charity B09pilal ................ 

A1tron-ical Ol>eernlory, New 
OrlelUla. 

United l!tatee t:iat. ••••• , ...... 
Church on Jaelulon &tnet, eut 

tower. 

Odd Fellow .. Hall .••••••• ., •••• 

St. Patrick•• Ohurob, oout1Mu1 
lllrret. 

Llft:yette 1q....., Obureh Spire .. 

34 

o t 11 I M.etra. Yards. [ Mi.ha. 
!l66 5!I 50 Bayou Be•W•.... 87 00 211 2055. l 2~7 .41 1.28 
339 17 01 Cedar Bayo11 .......... 1 159 18 oo 1 11896. 7 9729.2 5.53 

o I II 

30 12 40.17 !W.l 46 17.11 

96 49 !II Bonfouca........ ..... 278 45 55 10914.0 l193:U! i 6.78 
6:1 2:l .56 B•you Besson ......... I 242 2a U9 2815 .4 li072 .8 : I. 75 

2n 01 41 Ri«@let Light ......... j 97 04 38 9497.2 lll385.8 I 5.llO 
20 01 08 Cedar Bayou ......... j 200 00 45 :l5811.9 3918.2 ! 2.2a 

81 2-2 01 Ri1olet Light ......... ! 261 15 12 21997 .9 24056.2 11 13.67 
200! \l5 00 St. Joseph Island ..... l 2'! 05 02 231> .5 251!.1 U .14 

284 13 52 RieoletLigbt ........... i 104 16 as 9127.2 9981.21 5.67 
22 05 37 Cedar Bayou .......... I 20';! 05 03 4799.7 ~248.8

1 
2.98 

271 42 41 Oeilar Bay<>u. .... ...... 91 46 ll4 12416.0 13577.8 7 .71 
;J3 27 12 Little Woods.......... 213 00 ll3 469-2.3 5131,4 2.!1'2 

35!.I 17 41 Little Wood• .......... , 172 18 06 10101.5 11046.7

1 

6.28 
!l98 .56 54 , L'Herbe. .• . . .. .. . .... . 118 59 15 8593.6 9397. 7 5.34 

114 19 42 i BayouBe••on ......... I 294 18 28 4310.I 4713.4 2.58 
:2:l 00 23 j Cedar Bayou .. .. ...... 203 04 al 7-233.9 7910.81 4.0 

30 13 ~i.04 I 43 27 .07 

30 09 59.22 l 43 33.68 

30 II 09.!18 l 114 08.57 

30 10 34.33 I 43 12.05 

30 08 22.lS I 52 03.26 

31 ll 40.ll l 54 30.48 

30 ll 48.02 I 42 33.:IO 

275 30 55 ~ Bayo11 Beason,........ 95 31 41 ll451.6 2681.0 i 1.52 
337 48 12 , Cedar Bayou .. .. •• .... 151 4'J 18 11358.5 10234.2 I 5 .~! 

1411 Ill '37 I L'Herb~...... .... .... J29 11 27 7318.1 800-2.11 I 4.55 
231 57 :U ' Cedar Bt<you .... ..... . 51 59 Oil 6453.l 7056.9 I 4.!11 

204 10 :l9 I Marsh Point. .......... 1 24 II 03 I 3056. l 3342.l I 1 YO 

... '.'.~.'.~.:··1-~:::~~~-t.:::::::::::1 .. ~-~~.~-·1, ... ~~:~ .... ::~·!······~:~ 
1 I i 

30 12 51.32 l 46 31.~ 

30 U6 oo. 77 I 47 29.41 

30 21 36.28 0 47 39.0S 

30 41 3&.97 w .o 01 10.12 

Section VIJL- Vicinity of Neto Orleans. Sketch H, No. 26. 

Latitude. Longitude. A.zlmlltb. I To station- Baek azimuth) Dilltance. I Dls1&nce. Distance. 
I I 
' I ----. I ,, . I II . ' " i . I II I Meir... j Yaru. J/Uet. 

!19 64 56.00 W.2 03 07.44 216 41 '37 Marine Hospllal .. •••••• 38 42 16 3313.5 I 36i!3.s II.Oii 
104 43 55 Greenville .............. 1164 42 17 5465. 91 5977 ,3 3.40 

!19 57 19.4!1 2 03 16.W 356 4434 Laban-e'5 Saw-mm •••• 176 44 38 •us s I 4533.4 2.58 
303 56 23 Marin• lloopital ........ 123 57 06 2780. 7 3040 .9 1. jJ 

!19 57 25.17 2 03 17.43 356 39 49 Labarre'" Saw-mm •••. 176 39 54 4800.5 5031.0 2.86 
310 37 21 Marine Hospital .. . .._ .... 130 36 05 3081.8 337&.!I I.Di 

!19 57 i:l.114 2 03 02.39 86 36 35 Charity HClllpital ••••••• !ilJ6 36 Sl7 403.9 441.7 0.25 
37 41147 Rooatt:r, llag .... tatr ...... 1117 49 40 604.9 661.6 0,36 

!19 67 46,40 2 OSI 04.65 71 ll8 39 Cbarity H ospltal ••••••. !151 28 03 !!057.8 2250.3 1.28 
3:>1 42 42 Ma.rine Hospital .. ....... 171 42 49 11688. 7 !1941l.3 1.67 

ll9 5li 63.03 2 03 05.ll 510225 Labarre's Saw.mill ••.. 182 OSI !14 1757.ll 1921.6 l.09 
947 3!I 56 Marine Hospital •••••••• 67 33 33 2173.7 11377.l 1.35 

fi51167.M 2. 46.811 I! 24 29 Le.barn:'• Baw-mill •••• 11!18 M 19 3'1112.1 41:16.11 !il.35 
307 16 47 Marine Boopital •••••••• 127 17 Iii 1908.4 511187.0 I.IS 

119 &8 SQ.~ !I 02 48.413 7 58 31 Labarre's Baw-mlll .... 1e1 58 es 3838.l 3lr.6.3 !I.Ill 
30il 55 4l Marine Hoopltal ........ I.la 56 10 1!16tl.9 !il041.6 l.16 

119 56 56.8$ II O!l IH.21 67 511 16 GreenVille .... 247 48 30 6178.l 6758.!I 3.84 
304 44 :.! Marine llo•pltal.::::::: 1!14 45 00 1991.0 !1177.3 1.24 
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Section IX.-Lavaca bay, Carankaway bay, and EF![Jiritu Santo bay. Slcetch H, No. 28. 

Name of sia lion. I _L_a_u_·,_u_d•_·_ l--L-o_n_g-it_u_d•_·_ ,,_A_z_im-u-tb_._ , ___ T_o_•_ta_w_· -n-----l·Jlac--k-•_zim_u_tb_. _D_is_t-an_c_•_· _D_i•_ta_n_c•_· _D_i•_ta_n_c•_· 

Sand Point •••••••••••••••••• -I ill! .M 04.!15 w.s 26 09.40 

lndianoJ11 .••••..•••..•••.•••••• j 28 32 27.96 s 30 ll!J.38 

I 
Galli nipper ..................... ! 

I 
2l! .M 0-2.54 8 33 13.63 

Sheldon's Honse ............... .! 28 38 45.51 6 32 49.49 

I 
Lava.ca ................. •••• ..•. ! 28 37 36.22 8 36 28.64 

Noble'• Hou.e .................. 1 28 38 41.68 8 36 04.08 

Garcitas . ........................ .,.j 28 42 .51.09 8 37 18.22 

House ....................... .. 28 ::Ill 06.94 s 35 58.19 

Brant's Barn .. ••.••••....••..•. 28 .M li>.27 8 27 52.10 

Trelkeld Howe .••• , ........... • \ 28 37 16.86 8 25 47.70 

c~nmkaway ................. "I 
Dunbar Bouse .................... . 

8 !13 44.18 

8 18 18.50 

28 39 50.75 

28 26 23.70 

Paaa Cavallo Light ............. . 28 llO 49.21 8 23 05.37 

Espiritu 84nto •••••••••••••••••• l!8 22 .58. 87 8 3D 16.17 

Rahal ........................ . 28 16 41.23 8 31 41.50 

81eamboat Pan .•.. ._ •...•. ....... 28 18 48.65 8 36 14.21 

Mott .......................... . 28 22 51.St 8 34 23.50 

Cant Io land .................. .. 2lj 21 41.25 8 33 07.111 

hha.l's House ............. ...... . 28 18 16.ll3 8 29 03.80 

Wlltinaon'• Bouse, ....... _.. .... , 6 ll.5 43.94 

llaluria Li«bt .................. . 8 ll3 115.56 

llaluria ....................... . 28 !13 55.:IO 8 !13 09.88 

Decroae House , .. , •• , .•.•••••••• 

Alligator, Hott ................ .. !18111! 08.!M 8 115 00.30 

242 36 32 
8 43 24 

ll33 27 48 
3ll!l:!Sli 

269 37 07 
313 31 42 

5 27 38 
339 28 07 

250 16 ()3 
3U 45 11 

325 31 37 
18 l9 03 

335 15 34 
316 00 11 

163 15 15 
!193 54 07 

976 33 ll 
3.'> 55 35 

258 39 47 
8 15 OS 

1185 35 25 
24 OS 59 

11!> 17 52 
221 03 Ill 

159 17 16 
217 55 46 

ll02 03 53 
288 45 52 

191 18 00 
!141118 114 

231 41 24 
297 511 56 

ll68 03 42 
338 49 ti 

275 32 39 
242 48 47 

167 13 24 
1144 17 09 

l!aS 53 48 
W!13 l6 

35( 50 17 
71Hl4 lll8 

1131;06 44 
l:IO 43 11 

139 13 03 
11111>23 34 

97~ !Iii 43 
137 115 44 

WellPoint ........... .. 
La Salle .............. . 

Sand Point .... .... , .... . 
La 8alle ............. . 

Send Point ............... . 
Indianola ..•••.•••.•... 

GaJJinipper ........ , ••.. 
Indianola ............ . 

;Rbeldon's Bouse ....... . 
Gallinipper ........... . 

Gallinipper .............. . 
Lavaca ................ . 

Gallinipper ...•••••.... 
SheJdon's Bouse .••• ,., 

Lavaca ..................... . 
Gallinipper ........... . 

Sand Pnint .......... .. 
India.no la •• .............. 

Well PoinL ......... .. 
Sand Point ........... . 

Well Point. .......... . 
San<!Point •••••••••••. 

La Salle .•••••••••••••. o.wooo ....••••....•.. 
La Salle ............... . 
O.Cood ............... . 

La Salle .•••••••••••••• 
Pa•• Oavallo Ligbt .•••• 

Espirito 8an10 •••••••.. 
Pus Cavallo Light ... .. 

Espiritu Ban to ........ . 
Rabal ............... .. 

Eoplritu Ban to ... , •••••• 
Rallal ••••••••••••••••. 

Pa .. Cavallo Light .•••. 
Espiritu Santo ••••••••. 

Etpiritu Santo .•••••••• 
r- Cavallo Light ••••• 

Bspjritu Santo.. . • •••• , 
P- Cavallo Llcbt ••••. 

Pan Cava!!<> 1.iclti· , , .. 
Espiritu l!anto •••••••••• 

Oqood •• '.'; .......... .. 
La8lllle ............. . 

La Salle ............. . 
O.good ............... . 

Oagood .............. .. 
LaSalle ............. . 

a I II 

62 40 11 
188 42 59 

53 29 42 
131 25 25 

89 40 30 
133 33 LO 

1!15 27 26 
159 29 !l4 

70 17 46 
131 46 44 

145 3'J 58 
198 18 51 

155 17 31 
136 02 !!II 

343 15 00 
113 5!> 26 

96 34 00 
215 54 29 

7R 43 16 
188 14 58 

105 37 5!> 
204 07 50 

2115 13 411 
41 03 58 

339 15 23 
37 58 39 

llll 05 !al 
108 49 17 

11 16 40 
61 32 09 

51 « 14 
117 53 us 
es os 40 

158 51 02 

95 37 25 
62 50 ()8 

347 12 50 
64 19 511 

3115 51 39 
711 !14 31 

174 llO 117 
1159 21 13 

115 09 40 
330 43 llO 

319 10 14 
49 115 41 

113 !16 33 
317 04 47 

Alligator l!lgnal..... •••• •• • • • ••• 28 ll7 13.11!2 8 ll3 23.03 182 H 47 Sand Point............. 342 41 118 
131 flt! 51 La Salle • • • • • • • • • • • • .. . 311 117 01 

Wolf Point. ...... ••••••••••.... 118 411 ll0.58 8 llll 40.98 1 06 11 (lanmkaway..... ...... 181 06 Gii 
3119 « ll5 Well Poiut • • • • • .. .. .. 11111 46 63 

Jf-etTn. 
13993.7 
9431.6 

8115.3 
679-l.5 

11527.11 
6907 .7 

6894.9 
12(09.8 

63~.2 
7102.1 

8181.6 
2122.7 

15879.0 
l0.W5.4 

2870.0 
4890.5 

2808.9 
6359.6 

12071 2 
4107.0 

@805.1! 
9644.3 

15745.3 
3231.8 

18193.6 
16146.2 

14055.!I 
12390.0 

118114.6 
15998. J 

12421.4 
8.o4 . .5 

6736.6 
l~.8 

16463.5 
5231.6 

8908.6 
111833.5 

9146.ll 
4S30.6 

11111.8 
11371.6 

1!!143.!l 
121131.6 

13900.7 
11589.3 

131211.8 
4781.3 

Y,,,-4. 
15303.J 
l03l4.! 

8874.7 
7428.J 

10005.6 
7554.0 

7540,0 
13571.0 

6913,8 
7766.6 

11947 .!I 
2321.3 

17364.8 
11488.5 

3138.5 
5348.l 

3071. 7 
~.7 

13'200 .7 
4491.3 

9629.l 
10546.7 

17218.1 
3534.2 

19896.0 
17659.2 

15371l.3 
13549.3 

12963.8 
1749:i.O 

13583. 7 
9100.9 

7366.9 
13366.5 

1!!004.D 
!1721.1 

9"Hi 2 
JlSl7.2 

10004.!I 
(ll5C .5 

6683.7 
12435.6 

lll3!!8.8 
14141.6 

15i1Dl.4 
l1M86.8 ·-.3 S!lilS. 7 

Uif.llll.1 1163$.5 
79117 ... !lllf7. 3 

46151.t 118«. 5 
lotlS.9 UIJS7.3 

Mila. 
e.oo 
5.86 

5.04 ~ 
4.2'2 

7.lll 
4.29 

4.l!t'l 
7.71 

3.93 
4,41 

5.08 
1.3'.! 

9.86 
6.53 

1. 78 
3.04 

] . 7.5 
3.95 

7.50 
l!.55 

5.47 
b.99 

9. 78 
2.01 

11.30 
10.03 

8.73 
7.70 

7.36 
9.94 

7. 72 
5.~ 

4.18 
7.59 

10.23 
3.2.5 

.5.54 
6.73 

5.68 
I!.@! 

3.eo 
7.06 

1.61 
8.04 

8.64 
5.116 

8.16 
ll.97 

9.-15 
4.91 

!l,87 
6.78 



 

THE UNITED STAT!:S COAST SURVEY. 267 

UNITED STATES COAST SURVEY.-GEOGRAPHICAL POSITIONS. 

Section X.-Napa creek. Sketch I, No. 31. 

I 
I I i I 

Name of station.. ' Latitude. j L1>u1itude. A.r.imutb. 'lo station-
1

Back azimuth.j Di.stance~\ DiBtance. II Distance. 

------------------------1------1----------j !----!----;----
\

' I " ~i Mein•.: Yard•·\ .MiJu 
Va.llejo Hill •••••• ,,............ 38 U6 58.44 l!a 14 53,31 4 47 00 Mare l•land, nortbweot.1 !~ ~ ~ II 30&5.B : 3352. 7 l.llO 

3322858 Vallejo,(1) ............ 1 1522940 I 3577.4! 3!112.li 2.2'.I 

Slaugbter-bouae Poinl •••• •••••. 38 09 14.116 IW 16 05.91 3."P' 12 31 ValleJO Htll ............ 1 157 13 16 i 4564.9 ; 499-2.0 2.84 
34.8 13 56 Ma.re Island, northwest. 168 14 34 , 7419.8 ! 8114.1 4.61 

0 42 31 Long Pond ............ i lEO 42 29 'I 6500.9: 7109.2 4 .IJ.I Napa Branch .................. . 38 11 09.00 122 18 33.07 

Navy Yard Slough ............ . 38 00 24.31 122 18 12.2'2 

Green Hill .••.•..•••....•.•.•.. 38 12 04.26 122 16 20.45 

Good Luck Point..... .. •• .. •.• 38 10 59~48 122 J7 ll.57 

Fly's DUI • • • • •• .. .. .. • • • • • • • • .. 38 13 09.61 122 19 03. 72 

Snsool Hill.................... 38 H 33.85 12l 15 3i!,70 i 

Home Hill . ...... ... . .. •• ...... 38 14 23.60 122 16 47.50 

Green Island.................. 38 12 45.95 122 17 28.55 

Fly'a Hoooe, chimney .. •. ...... 38 13 46.26 122 18 01.46 

Stony Hill. ..................... , 38 15 57. 71 
I 

Fe:ry Rouse Chimney •• •• .. .... 36 14 :15.06 

Napa Hill . • • • •• .. • • .. • .. • • • • • . 38 18 03 .85 

122 17 09.33 i 

122 UI 03.331 
I 

1!a 14 54. 77 I 
I 

Napa Creek ......... ~.~ ..•..•.•. as 15 36.51 122 16 oo.B6 I 
I 

Coun-bou1e Spire .... , ....... .. 38 17 50.08 122 16 07 .15 : 

1221742,741 

I 
Green'• Houoe, ehimney ........ 

1 

38 17 94. 72 

314 27 20 Slaughter-houoe Point •. I IJ4 28 51 5019.0 5488.6 3.12 

275 20 57 Slaughter house Poiut .. J 95 22 15 
1 

~88 5 3377.5 1.99 
171 03 57 Napa Branch .......... I 351 03 44 I :1266.9 3572.ii 2.03 

356 07 14 13Jaught•r·h<>UIP. Point.; 176 07 23 I 5231.8 5721.3 3.2.5 
62 10 31 Napa Branch .......... f 242 09 09 I 3649. l 3990.5 2 27 

118 24 57 Napa Jlranch. ... ...... 278 24 07 
211 54 44 Green Bill. , •• , • .. • • .. . 31 55 16 

348 39 34 Napa Branch ......... . 168 39 53 
116 54 38 296 52 57 Green Hill ........ . 

63 10 26 
14 OB 21 

351 17 21 
55 27 29 

27 42 32 
307 47 34 

321 59 21 
1147 54 24 

28 13 49 
349 37 M 

59 Ol 21 
157 48 10 

40 04 25 
8 06 28 

22 08 19 
114 16 35 

256 25 21 
8 45 39 

343 00 40 
:t.lll 01 w 

Fly's Bill........ . • .. • . 243 08 16 
Green Hill..... . • .. .. • 194 07 51 

I 
Green Hill ............. 1 171 17 38 
Fly's Hill ............. ! 23S 26 05 

Napa Branch • , •••••••. i 
Gr-eenJ-liH ........... u.I 

I 

~~~::ii:iUi:::::: :: ::: ~I 
Fly'sHill ......... II 
Home Hill ............ . 

Ply's It Hl. . ............ · l 
Stony Hill ......... ····1 
Stony Hill ........... .. 
Suseol Hill ......... --1 
Home Hill ...•.•••••••. 
Stony Hill ............ . 

Napa llill ..... , ..... .. 
Home Bill ............. . 

Stony Hill ........... . 
SuscolHill .......... .. 

207 41 52 
127 48 16 

142 00 23 
67 55 56 

~1i138 
169 38 L9 

!i36 5!l 29 
:1'27 47 29 

!l!lO ca 0-2 
!SS 06 04 

2112 117 56 
m la 58 

76 ll6 06 
ltlB 45 14 

163 IO 01 
149 02 50 

2004.8 
2353.0 

3792.5 
4453.3 

5751.5 
4755.8 

4345.9 
4022.0 

3376.1 
2096. 7 

:l990A 
3903.7 

5881.6 
2949.6 

5117 .3 
3010.B 

51180.2 
6540.2 

2428.6 
15136.0 

H!09.2 
6441.3 

2llOI!. 6 
5143.B 

21911.4 
2573.2 

4147.4 
4870.0 

6'.!89. 7 
5200.B 

4752.5 
4:198,3 

3692.0 
229'2.9 

4363.8 
4259.0 

6431.9 
3225.6 

5596.1 
32W.5 

555li.6 
7152.2 

26.55.8 
1734.4 

~~tg I 
3064.81 
6718.7 

1.24 
1.46 

2.36 
2.77 

3.57 
2.95 

2.70 
2.50 

2.10 
1.30 

2.4!! 
2.43 

3.65 
l.t'3 

3.11:1 
1.67 

3.16 
4.06 

I.5l 
0.9!! 

1.12 
4.00 

I.74 
3.~2 

SectWn X.-Petduma creek. Slcet,ch I, No. 32. 

Name of •tat.i.on. Longitude. I Azimuth. To •Lalion- Back azimuth. Di•tance. i Uistsace. I Diotanee. 

~~~-~-~--~~~1~~~~~-~-~~~-l~~~~-·l----~--~~--1--~-~~1-~-~'----·~ 

La.litude. 

I II 0 , II I • ' II 

122 20 ~9.60 1 .............. 1 ....................... . 

122 !l8 ll3.t!B :ml 00 41l Point Penole ......... . 

Point Penole ..•.•..•.......•... 

Petal11m1' Creek ............... . 

36 00 40.68 

36 e6 10.5.5 1331414 

Tolay ()reek................... 38 07 57,17 122 23 50.68 

!!wilt...................... ... 38 llS 911.34 II& 27 5~.34 

No- ...... ....... •. • • ..... 38 08 19.44 Hl2 31 !13.ll2 

Seara . ... . •.••• , ..... , • . • • • •• 38 lfl 16. 90 1211 30 !l7 .2S 

kn Antonio.................... 3e 09 511.90 lll2 33 01.90 

Lake'l'ille..... ..... ............ 38 1!111.75 lll2 31 58,10 

Haydon........................ 38 1~ 93.15 lll2 34 37 .8'1. 

Bodwell....................... 38 13 51.lfl lD 33 25.118 

34!1 46 14 Point Penole . • • • • • • • • • 162 47 .59 
83 44 02 Petah1ma Creel<... • • •• 243 41 13 

lll 10 50 Petal11maCr&11k.... •• • lllO 10 31 
!li9 J2 41 Tolay l.lr<'el!:. . • • • .. • ... 99 35 10 

!l6fi 34 51 Bwil\.,. ......... •••••· 86 :J7 01 
:m1 16 45 Petah1ma Creek.. .. • .. • 132 18 36 

!IO :rr 28 Non.ta .. .. • .. • • • .. • • .. !IOO 36 63 
311 18 51 Swift.................. 131 !Ill !17 

959 16 !15 Sean.................. 79 18 04 
3Hl !Ill 57 l!lovaLa • .. • .. • .. .. • • • . 138 31 w 

21 38 58 San Antonia........... 001 38 15 
3i!8 00 M Bean................. 148 01 51 

SIT5 ~9 15 Lakeville ............. . 
334 4ll 19 i!llll Antonia .......... . 

9510 M 
154 43 15 

!Ill 27 OS Haydon • • • •• . • . • • . .. . . !112 !Ill 24 
3!15 114 4ll Lake'rille.. • • • • • • • • • .. • 145 25 36 

Metru. 

16:146.3 

14087 .9 15400.1 
7@1.7 6116.1 

4347,!1 47M.0 
59Cl7.3 ~.6 

5143. 7 0025.0 
5004.6 CH57 .3 

3869.l 4!131.1 
50.1.6 M9l.5 

31179. 7 4352 .1 
3846.8 4200.7 

4605.5 li036 .4 
4174.5 4565.J 

3901.8 
5123.1 

8\157.7 
3766.0 

4!166.9 
56W.5 

:will.Ii 
4118.4 ' 

11.!!3 

8.75 
4.61 

2.70 
3.71 

3.20 
3.67 

2.40 
3.J!I 

ll.47 
ll.39 

2.86 
ll.59 

ll.6 
3.18 

ll.O!I 
2.34 



 

268 REPORT OF THE STJIPERINTENDENT OF 

UNITED STATES COAST SURVEY.-GEOGR.A.PHICAL POSITIONS. 

Section X.-Pctaluma creek. Sketch No. 32. 

Name of 11tation. Latitude. I Longitude. Azimuth. To station- Back aziOlutb. Distance. Distance. j Dislance. 

Italian .................... .. 

Flat ......................... . 

Petaluma, Baptill Church •plre •• I 

Name of station. 

I Table Mountain .••••• I 
Rocky Mound .•••••••••••••••.. I 

I 
Sonoma. Mountain ••••• , ......... : 

i 
Tomalee Bay ................... I 

I 
I 

ROM Moon taln ................. I 
I 

Sulphur Peak ................. 1 

runta Reyes ................... 

I 
Bodega ........................ I 
Smith .......................... ! 

I 

Tomale1 Point •••••••• ········ I 
Bodega Head ................. · 1 

Preston ..... ... ...... .... ... . ..... 
Mershon ......................... 

i 

f'oster, ,, •••••.•••••• •••••• •••. 

Reynolds . .. • .. • • . ...••••.•.••••. 

Bani ....................... .... 
Mike ........................... 

Frink .......................... \ 

Apew ........................ ! 
Young ........................ I 

Slgvart ......................... 

Wiiiow Point ...... •• •••••. • .. · 

Hammond ............. ........ 
Creek .......................... 

I II i 
:J8 13 33.95 122 31> 50.58 i 

l 
:JS 14 52.85 122 3,; 23.58 ! 

38 14 10.141122 3T 33.80 I 

266 50 07 
320 57 ro 

15 06 16 
346 ~ 33 

247 24 25 
293 57 30 

Bodw•ll • • • .. • • .. .. .. • . eo 51 36 
Haydon ......... , .. .. HO 58 3.5 

Jt~Jian ••••••••• •H• •••. 195 05 59 
Haydon ............... 1166 27 01 
Flat ....... , •• , • • .. .. .. 67 25 46 
Italian ......... ., • .. .. 113 SH 34 

M~tres 
3561.9 
21JOO. 7 

lllil9.6 
4747 .4 

3429.0 
2746.9 

Section X.-Tomales Bay. Sketch J, No. 31. 

I I 
I ' 

Latitude. Longitude. Azim11th. To station- !Back azimutb.I Distonce. 

l ~~~-

t' I II 

........................ ( ..... ~ .: .. :: .. , .. ~~~~~:. 37 55 24.46 12? 34 46.66 ·············· 
37 52 54.26 122 13 31.82 96 34 04 Table Mountain.. • •••• i 278 21 00 31483.9 

Table Mountain ....... • l as 19 21.69 122 33 29.36 2 26 25 182 25 :n 44348.4 
3"9 05 51 Rook)' Mound ...... , ••• , 149 18 JO 56975.4 

38 LO 52,52 122 55 41!.:!S 312 49 17 Table Mountain ...•••. I 133 02 14 4'11100.9 
244 08 27 Sonoma :Mountain .... I 64 2jj 16 36140.4 

:JS 30 17.68 123 06 10.99 292 51 29 Sonoma. Mcuniain ••••• 113 11 4ll 51703.5 
3;J7 Iii 24 ToDl&le• Bay •••••••••• 1 157 13 50 38974.2 

38 45 51,41 122 49 41.87 334 15 16 S<Jnoma Mountain •••••• l 154 25 51!1 54377.4 
7 Ml 53 Tomaleo Bay ........... I 187 47 05 6.5318.7 

38 04 45.36 122 51 O'l.40 223 23 16 8()noma. Mountain ••••. 43 34 07 372.°!'2. I 
148 25 24 Tomales Bay ..••.••••• 328 22 27 1:.290.2 

38 18 20. 78 122 59 o.'i.42 ll6ll 59 12 Sonoma Mountain: ...... 87 15 05 37358.8 
340 51 48 Tom..i .. Bay .......... 160 53 00 14626.8 

38 14 48,60 122 55 10.S'l 138 54 31 Bodega •••••.•••• , ••••• ~ 318 ~ 05 81l82.5 
7 lll lS5 'l'omaleo Bay .......... I 187 12 a..? 7336.3 

38 12 42.81 1112 57 16.ll 218 12 41 Ellmith .•••.••••••••••••• / 36 13 ~ 4936.B 
3'l7 5ll ~4 Tom ales Bay .......... J l l7 53 18 4Ul4.5 

38 18 2:fi.3t 123 02 47 .11 301 07 511 Smith ................. 1 121 12 42 121169.1 
322 44 54 Tomale!! Point •.•.•••. 142 48 19 133Ul.U 

38 12 12.0!i 12-l 54 2-2.16 40 33 29 Tomah~:s Bay ............ ll5!0 3'l 36 3296.9 
lOll 38 -ta Tamales Point •• , •.••• , !182 36 55 4336.5 

38 10 S-l.00 122 53 07 .64 90 05 (J8 Tomalea Bay ••••• , •••• !170 03 29 31111.6 
143 34 45 Preeton, •••.• , •••• •••. 323 33 59 :3053.4 

38 OB Jf/All 122 53 21.llO JS4 48 31) Mershon .................. 4 48 41 5009.2 
145 O;J 2a Tomatea Bay ........... 325 ()1 56 6096.1 

.J!5 06 56.11 122 5!! 14.48 00 3141 Foster ................. ll30 :l6 57 2218.2 
160 09 1() Meroboo ............... 340 OS 37 3810.7 

38 07 55.54 122 61 03,67 97 37 51 Fooer •••••••••••••••• !177 36 !!4 34611.5 
137 17 33 Rey11<)!d• .............. ll17 16 49 !1541.4 

38 07 27.65 121! SI 65. 75 170 30 4!1 Reynolds ............. 3503030 !.1785. 0 
!l:l5 51 Ja Hantt~ .................... 65 51 56 1532.3 

38 06 57.97 121! 50 Oll.81 140 08 13 Rana .................. 3!lO Cl7 36 231!!.3 
108 24 !J(l Mike .................. -ll310 28Se.9 

38 ()6 38,(}I 122 50 56.31 !!44 UI 4? Frink .................. 114 20 19 1418.7 
175 07 31 Hau .................... 356 07 3il iil397. II 

38 ()6 111.44 J!lll a-O 16.73 139 ll9 a:i .&pew ................ 319 29 Oii 1484.2 
190 H 04 Frink ................. 10 14 Iii 1771. l 

38 06 05.0!l 121! <Ill OS.33 139 ll3 08 l"rial< ..... :nv ll!l 33 2150.7 
116 111113 YouDI .. ••• ::::".::::::: fl66 18 40 17111.7 

38 OS 21.14 122 49 30.77 136 ll3 59 Yoan1 .••••••••••••••. 318 il3 31 lMB.3 
~ 11 02 lllcvart ................ 26 11 18 1404.7 

38 04 ~.07 l'l:I 17 00.58 ll4 5& 52 Willow Poiq1 .......... I 1194 58 fi 31)69.9 
139 47 21 

Sipart •••••••••••• ····1 319 46 29 3349.1 

38 04 ti.64 121! 48 33.14 143 llt! 44 Willow l'oint .......... :m llll 08 2359.4 
IN61JJ I$ ltammoad ............ 66 30 511 1503.0 

I 

Yard1.j~ 
;:~~:~I g~ 
!1755.4 i 1.56 
:;1s1.6 I 2 .oo 

3749.ll 1· ll.13 
.;J()03.9 1.71 

Distance; DiBtance. 

Yanls. Miles. 

344!11l.8 19.56 

~84!1!:!.l 27.55 
62:l00.6 35.40 

45937.5 ~.10 
:JSS22.0 22.45 

56&41.4 l!il.13 
42621.0 514.51!1 

511465.5 33.79 
7J4;JU.5 40.58 

40715.9 23.13 
lol433.6 8.26 

408M.4 lla.!11 
151ttl5.4 g Oil 

114114.11 5.39 
81122.8 4 56 

53118. 7 3.07 
4390.1 ll.49 

141S.6 8.os 
14545 6 8.iJS 

35~.e !1,00 
4749.3 2.69 

4277.6 2.43 
3339.1 1.90 

5477.Y 3.12 
-.5 3.79 

11425.8 i.lll! 
4167.3 2.37 

:17114.1 !1.16 
2T79.ll l.IKI 

30!il!. 7 1.72 
1675. 7 0.95 

2528.7 l.43 
3170.l 1.tlO 

1551.4 0.88 
IJll!,l!l.3 l.411 

16!J3.1 O.il'l 
1936.8 1.10 

2351.9 1.3' 
11!711.5 1.07 

1738.9 o.w 
1:136.l 0.87 

3357.l l.91 
:l611•.5 !1.08 

!151!0.!I 1.46 
160.8 0.93 
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Section X.-TomaJ,es Bay. Sketch J, No. 31. 

Ne.me or •talion. I Latitude. Longitude. Az.imuth. To station-
i 

Ba.ck azimuth. Distance. ) Ditta.nee. Dhnance. 

,------1------1--.-,-,_-.-l---------1----~- __ J!t_e_IT_•_•.-1'_11_a_.-d~s.---.M-il-••-. 
G~er ••••••.••••• ,, -••••• ''''[ 38 03 43.00 122 47 41.9-1 134 23 54 i Creek.................. 314 23 22 174G.5 

1 
llJOY.9 1.ns 

184 06 14 I Hammond............. 4 06 17 18-2.5.7 I 1996.5 1.13 

Tom'• Point ................. 1 38 13 07 .55 122 56 09.81 &~ 51 an I Tomale• Bay.......... 172 51 49 4195 6 I 4588.2 2.61 
64 41 l!9 I Tomalcs Point......... 244 40 48 178-1.l i. l~M.O 1.11 

! 
Hoglsland ..................... 1381148.98 1225506.67 :/~: .:;;:;~~,;.:::::::::.::.:' 1~~~~~ ~t~i /i:~U ~:~ 
Preston'• Houoe,etove·pipe, .... I 38 12 43.32 122 M /l7.75 19 50 08 Tomales Bay.......... l!lll 49 37 36:Jl 4 i 3971.2 2.!lfi 

\ 89 44 il.4 Tomale• P-oint. .••• •••. 269 42 58 :J:lli5:7 \ 3650.6 2.U9 

Lone House, south gable., ..... i 3S 12 25.18 122 54 28.87 34 06 S Tomale• flay.......... 214 06 03 3149.11 3-;7;, 7 2.14 
1 

97 37 30 Tomales Point......... 277 ll.5 47 41D4.4 4488.4 2.55 

Blake'• Houae,l!OUlhe8'tgable •. 1 38 11 36.27 12-J .54 04.21 61 59 23 Tomale• nay.......... 241SS19 28~1.:l I 3140.1} i 1.18 

I 
113 44 U Tomale• Point.... •••. 293 42 12 l>OW.2 i 5576.:I 3.17 

P•mt&ReyesBeacb ............. 38 07 27.63 122 00 16.63 186 12 44 Tamales Bay.......... 6 13 01 6354.1 6948.fi 3.95 I 252 27 48 Fo•ter.... ...... ..... 72 29 34 43ii:i.6 47116.0 2. 72 

Mnanelic Station ............... I 38 11 10.99 122 55 39.94 278 47 38 Mer.hon...... 98 49 12 3750.4 4101.3 2.33 
19 49 43 Torno.le• Bay........... 199 49 38 605.2 661.8 0.38 

Sugar-loaf Hill................. 38 14 27.10 122 56 :f:!.84 350 42 46 TomalesDay. ...... .... 170 43 13 6703.4 733n.6 4 16 
18 07 46 Tomales Point......... JY8 07 111 3383.0 3899,5 2.10 

Teton .•••••••••••.•••..••• _ .•. 38 15 10.69 1'21! 56 35.03 1~ 21 45 Toma Jes Point. ....... . 192 21 20 
JUB 20 07 

4ffi8.0 ; 5Hl4.8 
2164.7; 2J67.2 

2.90 
1.34 

Richard's ................. ,.... :I8 04 00.09 1~ 57 00,53 

288 19 15 Smitla ........ ,, .....•.... 

187 51 43 Toma!~• Bay .... , •• , •. 
214 13 ID Foster ..... 

7 52 27 
34 15 23 

12835.9 l 14037.0 
9336.7 I i0210.3 

Seclior>, XI.--Gulf ef Georgia.. Sketch K, No. 34. 

I __ Latit'1de. _/ 
I I I Name of station. Longitude. Azimuth. To station- Back nzimuth.

1 

Distance. I Di.tance. 

I I ,--
0 / 11 l O f JI 

, 
" I Met.-es. I Yrrnh. 

Malia, north ...•. . .... ~ ........ 48 44 41.24 i w.o 07 67 .12 'MO 41 11 South Ba•e ............ i 60 46 14 I 94il6.0 I 103U8.0 

4115307.291 
267 15 21 Lt.unmi 1 nortb .. ... , .... 

1 
87 20 08 7814.5 i 854.5.7 

Point Whitehorn, (1) ........... 0 05 51.09 161 07 47 Lammi, north ...... •u ..... \ 161 117 47 I 1613t.3 i 1764().7 = 5158 Soulb Bue ........... , l~ 55 l!G 123~1.s I 135o!0.2 

Trident ......................... 48 47 08.79 I o 15 U.13 21!-4 01 28 Lammi, north .....•... 104 11 42 I 17182. 71 18790.5 

11158 2-4.091 
269 44 25 Boulh B&Se ...... ······I 89 li4 55 17077 4 I 18675.3 

En1 11.oi.ene .................. • I 0 20 15.69 291! Sil 16 Point Whitehorn, (1) •.• 1 l 19 10 08 i 20t:J3.B I 2-:!017. 7 
343 24 09 Trjdent •• • ...... , • • ... • • I Ui3 !27 59 . 21761.4 ! 23797.6 

1JiAppoiatment .•••..•..••••••. 48 51 !il0.10 I 0 33 25.73 !130 45 48 E••t Roh<>no .......... _ I 50 55 43 !Wi40.B I 22681.5 
WY 03 27 :::.:.::;;~;::; ~ ;: : I 

1119 17 11 !13636.2 !15847.8 

W-Roberts ................... 48 l58 15.12 0 23 39.63 293 30 12 na 43 as 23734.5 : 25955.3 
43 00 31 Ditlappoinlment .•.. ..... !l!.12 5309 17513.0 ! 19151. 7 

Birch Point. .................... « 56 27.85 0 07 58.90 103 32 58 Eaot Rnb<>rto ........... 

1 

!lll3 23 42 15411.7 i 16853.B 
9ll 55 22 West Roberti .......... 279 43 32 I!H20.0 21237.1 

Point Whitebom, (ll) ..... , .... 48 53 37.89 0 06 16.04 42 17 14 Trident .•• ............ !l!.12 10 31 16231.3 17750.1 
117 il6 34 East Rob<!rts ........... 2117 16 01 1114l18.3 21267.1 

MDunt Oonatltution, .... , ....... 4S 40 31.!13 0 (18 31.:ltl !Nl 04 15 Lummi, 11ortb . ......... .47 0IH18 11615.9 12709,8 
!ill6 16 20 Sottt.b. Base ..•.•.•••••. :l6 21 48 15073.1! 16453.9 

Barton ... ........................ 48 5li 5.58 0 Ill! l!l.23 34 13 34 Trident .................... 1114 ll6 ~ l!IM4.ll 21:!83.9 
1 03 56 Point Whitehorn, (2) ... 181 CJ3 53 4ltl0.7 4.'1:111.0 

Tnlll ............................ 48 u 17.46 0 04 44.!19 56 49 30 Point Wbltellom, (~ ••• ll36 48 Ill llil32 .6 2441.5 
148 3D o~ Balton ................. 3llB 37 56 

344U.6 I 3762.5 

Satellite ....................... 49 01 116.7!1 0 10 04.49 344 31 38 Birch PoinL ............ 164 33 13 9577 .9 10-47-t.l 
65 38 2$ Eaat Rubert• .•••••••••• il-15 31 43 l:i&W.B Hll:ll.4 

Sea Bird ... , ········· ........ 48 57 18.80 0 07 43.19 97 35 09 Eo.Bt Roberts ......... ll77 !15 411 154:!6 • I 168B0.8 
lllll 27 Ill l!atellite ............... 339 !15 34 8178.7 I 8944.0 

8ernJ...ah·moo ........... , ••••••• 49 GO 47.l>ll o 05 35,oe 29 00 37 Seo.Bud ............... 201 511 00 ~1153.il: 7603.6 
102 30 11 BatelUte ............... 2ij;,l 116 4l5 0005.4 ; 6LW.9 

Drayton, (1) •••••••• , ........... 48 ss 45.ill iw.o os oo.tlll 135 11 il9 Sateliiie ............... 315 (18 25 70lll.3 I 7678.3 
187 5$ !!O Semi-&ll-moo ••. ••••••• 1 7 55 4U 3iJO-l.6 I 4l811.6 

7.98 
5.tlO 

DJStance. 

Miles. 
5.116 
4.85 

10.0'l 
7.69 

10.68 
10.61 

11.51 
13.51! 

1S!.B9 
14 69 

14 75 
10.@8 

9.58 
12.07 

]0.08 
111.08 

7.~ 
g :!7 

111.l:i 
ll.58 

1.39 
2.H 

5.~ 
B.48 

9.59 
li.08 

4.32 
3.48 

4.3& 
2.36 
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UNITED ST.A.TES COAST SURVEY.-GEOGRAPHICAL POSITIONS. 

&ction XI.--Gulf of Georgia. Slcetch K, No. 34. 
------------ ,-----~-

I Name of station. Latitude .. Longitude. 

-------·---!----! 
P · · I ;8 .~ 19'.'·c i'w.0

0 .;, o.;.'41 ra1ne •..••••• ................... , "' ~u 1.1v 11 ... .., 

Eaot Point, (2) ................. · J 48 47 03.:36 O 21 19.28 

Matia, northwest............... 4@ 44 57 .16 I 0 09 18.24 
I 
I 

48 45 01 .Sl I o 11 28.45 Launch ......................... . 

SU(!'ia, northeast ........ ... ·. • ... • .1 48 45 44,64 

I 
Grp ............................ ! 48 50 21.63 

I 
Northwest Bell'• Chain, Pomt : '48 !SS ;$0. 72 

Robe1rs. 

MKrked Tree,(!) ............... ! 48 49116.77 

Marked Tree, (3) ............. "I 
Marked Tree, (8) ••••••• • • .. • • .. I 

Marked Tree, (10) .............. I 
l\f1trlced Tree, (9) ............... 1 

Marked Tree, (13) ............ • I 
l 

Marted Tree, (15), ............. I 

Marked Tree, (16) ........... ···I 
Marlred 'free, 117) ............. 1 

Marlreil Tree, (21) ........... ···I 
Cherry Point..... • • • .. •••••• ·I 
Jll'orthw••t Be!J'a Cbaln, Point i 

Whiteb<>m. \ 

Bell'• Chain ••••• , .............. ,i 

Bell'• chain, bydtoer>-pbie lllgnal.
1 

Gruabopper ................... 1 

Eut Point, (3) ................. I 

Blue Bell ...................... 1 

Marked Tnie, (B) .............. I 

' i 
B&rll:ed Tree, (A) .............. i 

!!larked Tree, (C) •• • ••••••••• 
I 

M11.rkod Tree, (D) ............ .. 

48 52 24.03 

48 45 49.83 

48 46 07.97 

48 58 30.16 

48 47 51J.6fi 

48 47 53.75 

48 47 59.83 

411 00 11.33 

48 51 37 .27 

48 49 22.98 

48 «! 51.12 

48 5ll 04.4~ 

48 3.1 llll.15 

48 5'I 44.34 

llncampment ................ ···I 48 55 33.1l6 

~IU!r.. ••• • • ...... ••• .. • .. •• •••• 48 l!ll «.« 

0 11 15.78 

0 01 28.!'8 

0 20 08.51 

{) 01 12.81 

0 04 32.87 

0 11 22.51 

0 13 32.30 

0 l1 47.66 

0 19 !'>9.46 

023ll!.79 

0 23 17.0-:2 

0 !14 22.08 

0 !M 08.35 

0 03 !.18.118 

o 03 14.0B I 
0 2ll 3'1.20 

0 ill 35. 74 

0 30 '12.30 

0 21 30.08 

0 20 10.10 

0 05 08.lm 

0 05 38.43 

0 f)4 11.35 

0 03 35.9!1 

0032~.17 

0 llO 43.l!ll 

a Head Keef.. .. • .. .. • .. • .. • • 48 4.~ :13.l!O W .o ll5 13. 30 

I Azimuth. I To station- iBaclc a..imttth.I Distance. I Distance. 

1-- : I M.tres. '! 
352 J2 55 I Trail ................... I 172 33 13 3787 .8 
15 2l! 01 Point Whitehorn, {2) ... 1 195 27 10 5164.7 

Yards. 
4142.2 
5648.0 

Hl3 31 07 Ea.t Roberi. ......... "I 3 3l 55 21065.9123037.0 
2!10 06 26 Socia, west............ l!O II 58 !1530.5 10422.3 

270 41 55 Lummi~north .......... , 00 4713 9463.2 10346.7 
247 19 25 South Haae.... ........ 67 25 29 10702.1 111703.5 

ll52 21 l!2 Sou1h ll4'1e...... ..... • 72 28 44 13151.4 1438-l.O 
271 IL 55 I Lummi, nortb ......... I 91 19 21 12124 .8 1~9.3 

257 46 58 S1>uth. Baae ............ I 77 54 30 12558. o 13733. l 
l!95 49 05 Matia, north............ ll.'> 51 34 4507.9 49'19. 7 

O 42 09 Lummi, north ......... ) 180 42 04 10145.8 11095.l 
70 -32 10 Trident................ 250 !11 51 17799.6 lllt65.1 

299 4~ ()( P<.int Whitehorn, (I) .•. ! 119 5~ i7 00106.-t !11987.~ 
312 10 Ol South Base ............ 1 132 24 16 31229.2 34151.3 

45 13 10 Malia, north........ ... 1!25 08 06 11635.1 12723.8 
78 03 41 Trident..... ...... .... 257 53 13 17488.4 19124.8 

16 16 16 
53 16 07 

!158 35 :17 
llll6 .f6 34 

lil'l 57 53 
215 li6 21 

278 39 38 
259 45 !Ill 

299 55 18 
314!11!33 

117 25 36 
190 25 41 

llS 25 31! 
19~ ll6 44 

119 12 58 
194 33 411 

3150 45 31 
34 42 55 

3<11 311 31 
349 117 23 

7 19 11 
42 M 57 

!l@3 05 01 
1!17 39 49 

1!17 .co 25 
214 15 02 

219 ll 08 
l8S 19 51 

'87 32 23 
!lS6 13 51 

1187 56 41 
~03 04 

159 37 45 
179$!11 

151 09 33 
187 04 49 

137 16 59 
161 33 27 

!!IS 32 01 
117 17 ll9 

Matia, nonh . ......... . 
Trident .•••.•..•.....•. 

South Daee ..•.•. 
Matia, north .......... . 

Trident .......... ·····I 
Point Whitehorn, (I) ... 

L11mml. north .......... . 
douth Base ..•.•..••... 

I Point Wbitebom, (!) .•• 
Trident .............. .. 

/ Disappointment .... .... . 
East Boberu ....... .... 

1

' 
Diaappnintment .... ...... . 
East Roberta ...... ..... . 

::To~~~~~~~::::::: 
Wm Rnberto ........ .. 
Disappointment ........ . 

lillooth BtUle .... ........ . 
Lummi, north ...••..... 

M&tia~ north . ..•.••••• 
Trident ............. . 

Trident ............... . 
Di1appointmen t •• • • • ••. 

Di•appointmenl.... • • . 
Eutltobem .......... 1 

11 .... Rnberul .......... . 
Trident .................. . 

8nc1a, wreat. ·u ......... I 
l'atos blllnd ... • • • .... j 

I 

Birch Point ............ I 
l!eaBird ............. 1 

Barto-11 .... •••.•• •• • ..... · 
Prairie ...................... . 

Birch Point ......... •••••. 
Pra.lrie .••...•.••••••••. 

Banon •••••••••••••••. 
Pn.lrie ................ . 

BarlO!l ................ . 
Prairie ............... .. 

196 13 42 
233 08 07 

7ll43H 
ll6 49 08 

312 56 39 
30 02 08 

98 47 19 
79 53 25 

120 05 58 
16426 w 
297 17 S5 

lU 27 54 

298 18 2!l 
12 29 24 

ll9906(1{1 
14 36 55 

170 45 53 
lll4 3/j 55 

161 3!! 12 
169 28 411 

157 17 53 
5121! 44 13 

103 15 50 
307 36 55 

30'7 37 32 
:w 22 Q.I 

31 111 00 
105 31 :fl 

107 3S 01 
e6 17 18 

108 05 5-J 
10~ 12 28 

339 36 57 
~ 5828 

1131 67 .f7 
7 05 12 

317 15 lit! 
3'1l 32 44 

303 30 C3 
3l7 16 HI 

44 Ii!! 45 l'oint Wllltebom, (2)... 94 511 85 
& lM 25 Trail....... •• • • • • • • .. .. !115 35 23 

llllt 14 38 Bl"'h Point............ 111 SH 15 
ll85 to! llll Bea Bird..... •• ••• • •• .. 105 M 18 

1154 e -43 l'llla uland..... .. • • .. n 41! 58 
l!Sl6 38 17 a.re laltllld ........... " 115 40 35 

14889.6 
16254.4 

12661.0 
4699.3 

2756. 7 
16006.4 

1!21!58.8 
13133.8 

19938.6 
21849.9 

14075.0 
19894.9 

13412.4 
11!!!38.5 

l!lti95.6 
19924.2 

3636.6 
191148.0 

8684.4 
12694.9 

lll:il9.2 
16117.9 

18084.7 
5961.4 

59!12.4 
20'234.l 

!!016.'i.5 
19706.2 

11617.5 
5639. 9 

U!638.5 
15535.3 

3737.4 
43111.4 

:1825.3 
49G5.8 

:i630. 4 
3670.6 

3816.0 
3f78.l 

50111.4 
!11!71.9 

16282.8 
17775.3 

13845.7 
5139.0 

3014.6 
17504.1 

13843.3 
14362.7 

218C4.3 
23894.4 

1539-J.O 
217!56.JI 

146117.4 
21804.~ 

13883.6 
217l!tl.5 

3976.9 
!11814.5 

9'197.0 
1381!'U. 7 

18004.9 
17tll!6.0 

19776.9 
6519.2 

6476.6 
2ill'l1.4 

ll!I0112.4 
215Sl.l 

10517.4 
6167.8 

17101.I! 
169811.0 

_,-,1 
41!15.8 

647'.'l 
5419.5 

3970.1 
40U.1 

4173.1 
38113 • .5 

5488.0 
3140.6 

1116118... ]1!164).11 
164117.7 l!Ml.4 

10557.8 11545.1 
7780.f> 1!11118.5 

Distance. 

Mile•. 
2.35 
3.21 

13.119 
5.9J 

5.86 
6.65 

8.17 
7.53 

7.l!CJ 
2.BO 

6.30 
11.06 

12.411 
19.40 

7.23 
10.87 

9.115 
W.10 

7.87 
2.92 

J.71 
9.94 

7 .87 
8.16 

12.39 
13.58 

8.74 
12.36 

8.33 
12.39 

7.ll9 
12.:lS 

!l.!16 
12.:l9 

5.40 
7.1!9 

lft.26 
lU.01 

ll.!M 
3.?U 

3.68 
111.57 

Ml .. 113 
12.24 

5.91! 
3.50 

ll.1'l 
9.65 

2.31! 
2.68 

ll.68 
3.08 

!Uli 
~.21! 

11.37 
ll.111 

It.Ii 
1.79 

10.37 
10.!l.'i 

6.a& 
4..83 
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UNITED STATES COAST SURVEY.-GEOGRAPHICAL POSITIONS. 

Section XL-Gul.f ef Georgia. Sketch K, No. 34. 

Na.me of atatioll. L&\ilude. L-on1ilude. Azimuth. To atation- Back azimuth.\ Distance.\ l>istanee. \ l>lBta.nc:e. 
I : I 

~--~--~----1------~---~1~----1---------1----~l--~1 ___ , __ _ 

" \I Mdre1. \I Yar.U. \\ Mil.,. I /I 

Tumhow,-1...... ............ 48 47 M.77 W.O 21 44.29 

Tumbow, northeast ...... ,...... 48 47 48.47 0 22 20,60 

Whitewasbed Kocu, Active 48 45 39.42 
harbor. 

0 13 50.48 

Whitewashed Tree, elUJt poiot.... 48 47 06.03 0 21 21.22 

i 
High Bluff, •UI point .......... • I 48 46 56.61 0 21 22,56 

East Point, Plllmpers1gt1aJ •.••.. [ 48 47 06.55 0 21 20. 74 
I 

Semi-ab-moo ll'lac-•tatf ......... I 40 00 49. I 0 1 O 05 40. 66 

I 
Staaw'• Bluff ... ....... .... •••• 48 511 15.00 O 03 44.40 

Brant.......................... 48 57 32..43 

Oamp ••••• ...... ...... ... .... 49 DO .f7.6!l 

Semi-ah-moo Oboervatory ...... 49 DO 47 .95 

Parallel..... • • .. . • . • • . . • • .. .. • . 49 DO 04. 3B 

Oraytan, (9.) .... .... • •• •• ...... 4~ 511 23.67 

Oroee, bydrocraphic lipal •••••• 48 S8 41.25 

• Tumbow, wen • • • .. • • • •• • . • • •• 48 47 48.83 

Wbitewuhed Wea1eru Rocks 48 50 13.36 
<>f Bell 'a chain. 

l"ilicree . .. • • • • • .. • • .. • • • • .. .. • • 48 59 2il. 79 

Pender .. • .. • .. •• .. • • • • • • • .. • .. 48 53 37. 00 

Wbltewaebed Weotern Roeb, 48 53 58.33 
Plumper mgnal. 

Fruer'a River ...... ••••. • •••, ~ 01 98. 11 

Eaet Point lhef ........ •• ...... 48 C7 18.35 

Marked Tree II, Drn]'tOll Helld. • • 48 57 !111.11 

Marked Tree S, Drayt0n Head.. 48 57 311.47 

Marked Tree 41 DraytDD H.ead.. 48 57 37 .87 

Marked Tree S, Dra,u>n Head.. 48 117 M.M 

MarkedTroee, D .. J'laa Bad .• ~ 118 08.50 

llllell Bank........... • • • ••• •• •• 48 S7 <17 .65 

0 03 11.04 

0 Ol! 36.125. 

e Cl5 35. 01 

0 04 06.09 

0 04 57.75 

0 C6 10.54 

0 ll4 40.94 

0 31 06.23 

0 35 45.47 

0 38 00.79 

0 38 4ll.86 

0 !lS 113.35 

0 !U 06.UO 

D 03 27.14 

0 04 04.94 

0 04 lS..S!l 

0 05 M.58 

0 05 39.59 

0 04 39.311 

Nanbwaot ..................... <IB 47 111.66 W.O 16 50.71 

, /I 

185 07 58 
279 22 41 

281 5'l 08 
2Y4 35 07 

17 19 03 
62 51 09 

290 211 17 
334 17 51 

2l!8 47 18 
338 49 49 

271 07 03 
340 04 57 

102 15 3-2 
7; 57 27 

71 51 10 
141 48 22 

123 11 2ll 
167 55 I7 

102 211 55 
76 09 3l 

2l !IO 26 
lllil II~ 26 

109 17 30 
126 24 07 

163 40 33 
i!SO ID 38 

137 05 44 
100 27 54 

195 22 07 
183 41 12 

1116 20 53 
2111 10 07 

!139 22 34 
ll33 3il 5« 

247 38 31 
307 01 05 

249 51 57 
llt6 33 45 

330 53 14 
ll4 36 47 

343 10 18 
3lll l2 03 

lta 07 ~ 
17-4 05! .j3 

l~ 08 315 
IS'! 48 54 

IM !Iii 27 
lln Ul 16 

144 05 '.Ill 
1113 11 34 

169 13 44 
1&84li~ 

187 10 26 
!IOllllll33 

Ealit llolterta .•••. , .• , , . 
Patoe Island ....... , ... 

Pat-os !&:land •••••••.•• 
8ue-ia, west .•.•....•... 

8ucia, wel'-t ••••• , •.• , • 
Bare Island ••••• , • , , , , . 

8ucia, weat..... . • , •• 
East Point, (2) •••.••••• 

gucia, wettt ............. , 
.Bare ls land ........... . 

Patos Island ••••••••••. 
Bare Island,...... . ••. 

Satellite .••••.••••.•••. 
East .Robert~ ••••••••••. 

Drayton, ( 1) •••••••••. 
Semi-ah-moo ......... . 

Orsyton, (I) 
Sbaw'5 Bluff •••••.• , .. . 

Satellile .............. . 
East Roberts .......... . 

S"a Bird ............... . 
Satellite .............. . 

Satellite ••••••••••••••. 
8e1ui-ab-moo .......... . 

Bernt-ah -moo , ......... . 
Sb&w's Blllff, ••• , ••••• 

R-atellite ............... . 
S.emi-ah-moo .....••••. 

FAst Roberu ........... . 
West Kobert.s •••••••••• 

Dinppointmf.:nt •••.••• 
East Roberts... .. .... . 

But Roberts ......... .. 
Weat Roberts ......... . 

Eut Rolleru ......... .. 
Diappoi.ntment .•...•••. 

1: ... t Roberu .......... . 
WeatRobena ........ . 

West Robem ........ .. 
Diaappointlnent., ••.•• , 

Bare l'11and ••••...••••. 
East Point, (2) ...•..•. 

Dr&J&OR, (J) .......... . 
Bbaw's Bluff ........... . 

~b:~?.ntil!lf:::::::::: 
Drayton, ( l) ......... .. 
Shaw'• Bluft" •••••••••. 

Ilnlyt.on, (I) .••••••..•. 
Stiaw'• Btuir .......... . 

Drayton, (1) ........ .. 
Shaw'» Blulr ......... . 

Dra]'tOll, (I) .......... . 
Sbaw'• Bltlll' ........ .. 

!il78 03 06 Trident . .. • .. • .. .. •••. 
1131 llll 00 Polat Whitehorn, {l ) ••• 

5 00 ll5 20136,7 l!-l000.9 12.51 
99 !Ill JD , 59118,l I 6559.31 :J. 7:J 

101 56 13 I 6!!04.41 7441.I 4.!13 
114 41 23 11219.V I 122118.8 6 97 

19718 ss 124 v I 1111.1 I o.45 
242 47 46 7793.91 8523.2 I 4.84 

110 34 48 9596.a i 111411-1 .2 I s. 96 
lM 17 52 91.4 ! 100,0 i Q.06 

)()!; 52 50 :~g i 10415.51' 5.112 
158 51 14 . ' fi969.5' 3.96 

91 IO 23 5438.2 i 5947.l i 3.38 
16-0 oo 20 0041 .1 I 7269.1 4.13 

28!! 12 13 5484 3 I 5997,5 3.41 
255 46 27 18340. 8 i 20056. g 11. 40 

251 49 27 2920.5 i 319.'.l.8 t.81 
3'21 46 58 36J7. J 3977 .4 2.211 

303 09 18 41116.5 4512.6 
347 54 52 3239. 9 3043. 0 

282 26 33 5581. 2 6!03.4 
255 58 27 184!; .o 20140.3 

!ID! 48 50 ' 6959.2 7610.4 
2ll-2 21 04 ' 5586. l l 5\DS.8 

ll89 13 00 7713.2 ' 8434.11 
306 23 OD 2246. 3 2456. 5 

343 40 05 2699.0 1195\.5 
JOO II 33 1514.9 1656.6 

317 00 47 6980.5 711J3.7 
10 28 21 3!l6ti.3 43J7.4 

15 25 27 20.1:11. 7 ll!l2:i6.0 
3 41 58 19385.2 21ill9.l 

306 19 09 34711.6 i 3805.2 
41 18 19 20156.5 22042.5 

59 34 15 !llll70.3 !l40;J6.0 
53 42 01 18349.8 !IOOfi6.8 

67 51 54 23417 .9 25609.1 
127 04 32 70-21.3 7678. 3 

70 05 52 23978. 7 !162-22 .4 
66 45 06 20018.5 21291.fi 

150 55 18 6842.S 7483. l 
!l04 31 29 20669.9 2!!604.0 

1113 11 31 6845.4 7485. 9 
212 11 5f 473.9 518.2 

308 05 $3 3974.1 -4346.0 
354 05! 30 3381.b 3697. 9 

312 07 08 3179.4 3476.9 
7 411 JU 3071.1 33:>!11. l 

3H !U 08 2988.6 3Q68.11 
UI 01 40 3067 .3 3354.3 

SM o~ 43 i11m.1 1u34.a 
33 12 36 21177 .3 3255.11 

839 13 !IS lllill.1 13311,4 
48 47 25 3113.9 3405.3 

317 09 !H !14:17, 6 i11i65, 7 
22 31 l4 !i!W0.4 3193. 7 

911 04 UI 
51 3t! Ill 

!1178.3 113711.9 
173\11.S ll!IK!l.5 

11.ll6 
2.01 

3.47 
11.44 

4.32 
3.47 

4.79 
1.40 

1.68 
0.!14 

4.34 
2.46 

111.65 
12.IK 

2.16 
U2 .52 

13.65 
11.40 

14.55 
4.:J6 

H.UO 
12.44 

4.25 
lll.84 

4.25 
o.:io 

11.47 
ll.10 

l.118 
l.!111 

I.Ill 
1.91 

l.tt 
1.85 

0.78 
1.93 

1.52 
1.81 

1.36 
10.76 
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UNITED STATES COAST 81:-RYEY.-GEOGRAPHICAL POSITIONS. 

Section XI-Admiralty Inlet. Sketch K, No. 34. 

--- N~e of •t~ion.--·--1 Latit~d=-1_Lo_ngi_·_iu_d_•_·_ --A-~i_n_rn_t_h_·--!l ___ T_"_"'_•_ti_on_-___ I Back az1muth.1 =I DUtance. j= 
1-:--.-,-, ·-11.' " '" I • '"I .Ml ~rd.t I .MU 

AMronomicaJSmtion,1852,P-oinl I 48 07 03.0'.! .••••.•••• ••• , ............... • ••• ••••• •••••••.••••..••••••••.•. •• .••• ".~~~·.. . .. ~ ••. .". • .••••••• ~: 
Hlldson. I I 

PointHudson,aatronomiealazi- / 48 07 06,71)E.000 .07.18 5.0 29 00 Astronomical Shtion, i3'2 2915 187.2 204.7 0.12 
m11tbstalion,lB56. I 

1

, 1852. 

Admiralty Head................ 48 09 21.56 1 V 04 24.97 52 01 ll Point Hudson ......... . 

I 
Klllsut ....................... , . 48 05 57 .:JO : E. V 02 V4.63 131 25 18 Point Hudson • • • , .. .. 

j I 204 4 l 13 Admiralty Head .... .. 

8o11tbwestBase ................ i 48 05 35,42 iw.o 03 01.31 263 52 33 Kilitmt .............. .. I I 234 06 34 Point H11dson ......... , 

Walan .................... , ... · 1 48 04 3Ul3 IE. 0 VO 22.90 

No.th•ai!t Ba•e ................. j 46 06 37,57 !W.O Vl lB.19 

Point Wilson ............... ····' 
i 

M arrowstori-e Point .............. / 

Lagoon ........................ 1 

Nodule Point ............... , •••• , 

I 
Buah Point ....................... ! 

I 
Ba.alt Point .. • . • • . .. • • .. ... ·I 

Double Bluff .... , .............. I 
Foulweatber Blulf ......... ··" 

1 

I 
Duplicate ....................... . 

Point No Poiat.H., •• ..... •••• 

llcatehet Head ............... .. 

Apple Cove ................... . 

Point Weihl .................... . 

President ••• , .................... . 

Meadow ....................... , 

Bider •••••••••••••••••••••••••• 

YemCJ&lt ....................... 1 

I 
J[apolia ...................... ·I 

ltealonlion Point .............. . 

Jlaltery Pol at • .. • • • • ••••••• , ... 

Hydrop'&pllic Slpal ........... . 

Lon1Spt1 .................... . 

l'oint Partriqe ................ . 

48 flS 4'1.74 :W.O 00 16.~ 

48 06 13.13 0 L3 41.27 

48 V4 49.57 0 08 17.14 

48 01 55.90 0 04 55.42 

48 Vl 55.57 0 08 37.92 

47 57 311.75 0 04 27 .66 

47 58 26.29 ()Ii 57.14 

47 56 30.02 DOS 46.53 

47 58 07.07 D 12 16.&! 

47 54 4&.04 o ia 28.:is 

47 54 57.15 D 19 14,46 

47 48 57.90 D 16 05,84 

47 46 57.00 [I 21 14.19 

47 45 51.33 0 16 46.l!O 

47 41 <Iii.~ 0 20 42.63 

47 41 .0.53 0 14 48.82 

47 ;is 04. 19 0 15 39,95 

47 38 34.llO 0 20 05,88 

47 ~ 05.78 0 16 l7 ,78 

41 &I 37.04 0 19 61.114 

48 CJ5 30.84 o 01 01.uo 

48 CJ5 oo.ea 0 VI 00.03 

'4i 07 11.33 E. II 00 U,00 

48 19 !111.31 jw .o oo n. 74 

114 07 01 
176 03 Oil 

2862929 
331 13 06 

258 Ill 19 
330 16 18 

110 30 50 
133 15 39 

ll4 21 23 
150 16 20 

169 04 2il 
217 53 JO 

175 25 2!l 
14.2 21 .50 

184 06 34 
212 57 3-2 

1216 34 Iii 
147 ll6 58 

15f 33 50 
178 59 OSI 

55 30 27 
127 44 25 

l&I \9 29 
166 23 43 

67 47 40 
124 07 16 

163 10 39 
Ulll !lfi 19 

15111 13 41 
170 211 Vl 

171 4il 39 
249 59 4!a 

147 21 49 
183 52 07 

219 121 3'l 
269 211 46 

J70W05 
l&3 115 -46 

80 !II 36 
130 57 .54 

171 !ill M 
1116114 Oii 

ll!!l !211 "511 
101 16 36 

1511 05 4M 
1137 47 48 

114 51 31 
lll:i 114 ll9 

n 13 41 
18$ M OJ 

357 !Mao 
355 ll3 !M 

Southwe~t Base ...... . 
Paint Hudsun ........... . 

Kili•ut ................ 

1

1 

Walan ................ . 

Admiralty Head ...... . 
Kilisut ................. , 

Point Hndaon •••••••••. 
Point Wilson .......... . 

Marr.twstone Point •••. , 
Admiralty Head •.• , , •. 

Marrowatone Point •.• , 
Lagooo ............... 1 

Lagoon ....... •••·•••· 
Mar.wwstone Point ~ .•. 

Nodule Poin.t ......... . 
B1111bPoint ••••••••••• 

Nodule Poin.t .......... .. 
BllPb PoiDt ••• ••••••·· 

Nodule Point .......... . 
Bush Point ........... . 

Foulweather Blldl' ••••• 
Nodule Point ....... .. 

Double Bluft" .......... . 
Duplieate ••••••••••••• 

Point No Point ......... .. 
Duplicate ................. . 

Point No Point ......... . 
8cateb:et Head .......... . 

Apple Cove .......... .. 
Bcatcbet Head ........ . 

Appl~ Cove ........ , ... 
Point Welle .......... .. 

President ............. . 
Point Wells .......... .. 

Paint Well• ........... . 
Meadow ............. . 

Elder ................ . 
Meadow ............ .. 

Yemoalt ............... . 
EUier .................. . 

YemoaJt ................... . 
11atnolla ............. . 

M-oli& ............. . 
llelWl'a1ion Point •••••• 

PolatHa ............... . 
Killfft ............... . 

wa1 .................. . 
N.E.Bue ............ . 

1'<>1nt Hamon ......... . 
Polal Wit.Do ........ ., , 

PolntWU-,. ...... . 
.Point Ha48o1I • • .. • .. .. 

231 57 59 

311 24 51 
24 -12 58 

B3 56 20 
54 08 55 

ll94 04 29 
3.56 0-2 54 

106 3~ 00 
151 14 22 

78 !11149 
150 18 03 

290 28 JO 
313 12 42 

294 17 53 
33~ 13 27 

349 o:i ll7 
37 55 40 

3:;$ 25 14 
3\12 18 10 

4 06 55 
:13 00 36 

306 28 51 
327 24 30 

334 30 58 
358 58 55 

235 27 51 
307 38 57 

344 18 21 
346 22 5iJ 

1167 43 !13 
304 cu 06 

343 OS 49 
19 llB 39 

300 09 53 
35() 27 3;J 

351 49 09 
711 03 00 

lfTl 18 54 
3 52 31 

ll9 98 5151 
eY :ff 06 

350 M ll7 
43 09 ll9 

!ISll 18 IO 
310 54 00 

351 50 06 
35 98 liO 

11111 lt 
1181 13 

339 04 13 
67 48 33 

904 51 Oll 
30$!illl45 

-Ullll 
3f9 113 41 

17'1 iM 43 
175 33 SC 

6763.2 

3239.8 
6943.5 

6365.2 
48ll.~ 

4629.0 
4720.3 

4375.8 
4345.6 

5936.9 
588;J,9 

4726.9 
6745,U 

~.o 
9675.0 

8091.l 
6798.0 

5391.0 
10048.8 

8023 7 
IM28.1 

10878.4 
7G69.4 

11146.2 
10055.3 

6058.2 
11557 .2 

7000. 7 
63!14.0 

7190.9 
111467.3 

11'297 .5 
11766.3 

74~.2 
10035.3 

58~.6 
54136 .2 

91!111.2 
9735.11 

12'47.5 
7376.7 

ll"IU.6 
lli36.4 

M30.ll 
8754.l 

li565.5 
&1!11.7 

?:MB.6 
4.K1.5 

3169.8 
u:l:I.$ 

1-.6 
3$611.4, 

U3.9 
1875.4 

'1931.9 
lflfill.3 

71196.0 

354'l.9 
7593,2 

6900.8 
6261.5 

IJ062. l 
5162.0 

4785.2 
4752.2 

649'l.4 
6433.4 

516!1.2 
7376,l 

Ge50.1 
10580.3 

8848.2 
7434.1 

5895.4 
10989.l 

8774.5 
10420.3 

l!BIH. l 
8387 .o 

12189.l 1· 

IOll9ti.2 

6625.l 
1211311. 6 

7655. 7 
6915.7 

7863.7 
114-111.7 

123M.6 
12867.3 

8117.8 
16442.!I 

'3117.4 
6491.6 

9111!!1.3 
llll46.l 

13830.9 
8086.9 

73911.6 
10100.8 

6157.0 
11573.ll 

Gelll.3 
~ll 

J!Ollll.11 
'19.'0,0 

3'811.4 
1177.0 

!!Ul6.9 
311111.4 

118.3 
lll-H.$ 

817•. l 
llPH.3 

• 

4.1!11 

2.01 
4.31 

3.95 
2.99 

~.83 
2.V3 

2. 72 
2.70 

3.69 
3.llS 

2.!M 
4.19 

3.69 
6.01 

5.03 
4.!.12 

3.35 
6.24 

4.98 
5.9il 

6.76 
4.76 

6.112. 
6.25 

3.16 
7 18 

4.35 
3.93 

4.47 
6 50 

7.1>2 
7.31 

4.lll 
9,34 

3.119 
3.69 

5 67 
6.05 

7,e6 
4.58 

4.IO 
5.74 

3.50 
S.44 

3.46 
4.98 

4.li6 
!1.83 

l.117 
0.95 

1.llO 
!I.Ill 

0.119 
1.711 

4.113 
6.79 
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UNITED STATES COAST 8URVEY.-GEOGRAPHIOJ\L POSJTIOKS. 

&ction XL-Adrniralty Inlet. Slee/ch K, No. 34. 
---------

I I 
i -, I 

Latitude. Longitude. Azimuth. To station- Back azimuth.)! Distance. I Distance., Distance. 

I I,_ _________ , ___ , ___ ·---1 -I~ 

Name of station. 

I 0 
' , , Jlfdrea. I Yar•le. I .!Hilu. 

Point Ros• ••••••••••••••••.•••. 

1

. 4ll US 3\LIS W .O.~ 01.!i:i lll2 :l9 5ll I Point Partridge .... -··- 12 41 04 8!166.0 90:1!1.4 :>. U 
2110 211 27 Admimlty Head • • • • • • • SO 31 15 !!099. B I 88.~7. 7 5. 03 

Oungene•• .••••• •••••••• ••••. I 48 10 59,6fl 0 21 44.32 !18() 00 38 ! Point RoO: .... •••• •••• 100 15 19 948~.6 27147.41 15.42 

Dungeness (new) Light-hou111e • . 48 10 58.:96 0 21 :14.00 

Xala Point.............. •••••• 48 03 31.8~ W.O 00 !i6.li3 

Crane .................. , •• , • • • 48 03 00.36 B. o 00 :fl.41 

Tongue. , •• •••• •••••• ..... •••• 48 11!2 10.flll W ,0 00 00.70 

.Rock • •• ••• • • •• •••• •• • • • ••• • •• • 48 02 ll3.41 E. 0 00 53.24 

Head ... , • • ............... , • • • 48 02 04 .68 

Island •• , •• • • •• • • • • • • • • • • • • • • • • 48 01 :i4 BJ 

Beaeh, (I). •••• •••• •• .... •• •••• 4! ()9 l!0.02 

Beaeh, (2), ........ .... • • •• •••• 48 W 55 43 

llol>ertson.. ••• •••• •• •••••• •••• 48 00 31.114 

Shlpyart!. • ••••• , • • • • . • • • • • • •• • 48 ll8 31!. 7!> 

Doyle ••• , ............ , • • • • .. ••• 41! 07 10.38 j 

Craven, (1) .• •• • • ••• • ••• ••• •••• 48 04 !29.09 

CraTen, (2)..... •• • • • • • • • • •• • • •• 48 IJ3 114. 74 

Blide........................... 48 00 -Ml. 74 

Colvoe Rock ••••.•••• , •••• , •• • • 47 57 ll .64 

Sayward....................... 47 59 57.39 

Neek •••••••••••••••••••••••••. ' 47 55 18.03 

Briar. , • • • • • • • • • • • • • • •• • • • • • • • , 47 58 114 .32 

Limestone •••••••• _ ............. 1 41 58 51.94 

Lipllp .•••• ,.. •• •••• •••••• ...... 48 01 06.9' 

O&IM&I... •• • •••• •• ••••• ..... •• •• 41 55 1111.68 

Tait. Point, 11156 •••••••••• •••••• 'f1 55 M.71 

Tait. PDint, UOI •••• ••••••. •• .. • 147 $5 It.ff 

Olele ••••••••••••••••••••••••• , 47 58 08.80 

Oak B&y ••••••• •••••• ••••. ••• .. 48 oo 35.!l!I 

(j 00 49.44 

0 00 u.oo 

0 05 41.90 

0 07 03.01 

0 08 12.32 

0 OB 4lJ.32 

0 09 04.61 

0 03 54.01 

0 04 03.58 

0 lfl 13.9!1: 

0 04 48.09 

0 U'ES.77 

0 09 511.28 

0 04 03.36 

0 02 ll3.51 

0 Of. 49.48 

0 07 4».05 

0 OS 33.ll 

0 05 :113,00 

0 03 58.27 

0 0.'141.69 

H=~•-1.qooaandJ)ub 48 03 4».a& o 08 ~7.09 

Hood's Hea4 ............. •••••• 47 51111.33 G 08 !1!1.87 

PoMI •••••••••••••••••••••••••. 1 47 15 llll.54 • o 118 •. 8• 

35 

!161 50 47 I Point Partridge . ••. •••. S2 06 34 26492.5 28971.4 16.46 
l l i 

2tH 44 24 Pmnt Partndge . • •• •• .. 82 00 04 26285.6 25745.1 1 
28() 03 10 ' Point !lo••, ....... ···- 100 17 44 !14612.51 26915.5 I 

1455603 B.W.BW!e •.••••••••. -1 325M:ll 45U87 50311.91 
2llQ !!7 3:1 Wal&n...... •• • • ••• •• • 4ll i!8 112 2533.4 '1 2770.5 , 

117 50 09 Kala Point .•••••••••• _ 297 49 03 2062.4 j 2m.3 J 

178 (16 5tl Walan •••••. •• • ••• •• •• 3S6 06 51 2906. l I 3176.0 I 
158 59 19 K .. la Point ••••••••••• ._ 338 58 44. 2704. l !21157. l I 
209 19 35 Crane.................. 29 20 00 1780.4 I 1947 .o 

72 i!9 II Tongue................ 252 28 24 1367.0 lj 1494.91 
1511 17 25 Crane .......... ········j 339 17 10 1219.4 1333.5 

97 45 45 T<'ngue ................ 1 277 45 01 1236.3 II 1352.0 I 
168 24 28 Crane................. 348 24 15 1754.8 19l9.0 

137 42 516 Tongue...... 317 42 ll 637.2 696.8 I 
l!l!l 21 28 Crane................. 12 2l 44 2:l71.5 \ 2265.3 

340 M 08 Lagoon............... 160 56 04 9818.4 10737.1 I 
ID 25 55 Marrowstone PIJint. e.. 200 24 25 7147 .2 7816.0 j 

:J5I) 46 34 f,agoon...... •• • ••••• 170 47 29 9559.4 10464 81' 
31 17 50 M arrowstone Point..... 211 15 20 E032. 5 6784.1 

359 20 30 Lagoon •• • •• •• • • •••• •• 1711 l!O 34 
42 30 52 Marrowstone Point..... 22!l 27 30 

55 56 18 
5 30 l>f! 

125 03 o:; 
12 43 38 

184 03 06 
175 18 49 

182 17 53 
114 55 4l) 

109 24 41 
33!1 43 29 

208 29 35 
1155 25 55 

66 18 07 
Ill 1il 60 

1711 II 13 
152 53 02 

it! 04 04 
969 :15 48 

1133 03 35 
S73 411 Ul 

!199 II 16 
II 119 li5 

lll5 40 40 
186 Iii 4S 

158 41 33 
!139 31 24 

156 44 M 
-48111 

219 05 04 
!11111SO18 

Marrowstone P-otnt .... . 
Lagoon .............. .. 

Admiralty Read ....... · I 
L&g00n ..•••••••••••••• i 
Admiralty Head ....... t 
MarroWBtone Point ..... j 

Admiralty Bead ....... · 1 
Manowston-e. Point .•••. 

Nodule Point. •••••••• 
Double Bluff. • • •• • • ••• 

Bush P<>int ....... : • •• ! 
Double Blu11' ......... " I 
Basalt Point •••••••••. 
.Nodule Point . • •• • ... _ 1 
Bush Point ............. . 
Nodule Point .a ........ . 

Buoh Point ............ ! 
Uouble Bloff' ••••••.••• ·I 

' B11shPoint. ........... ! 
Double Bluff' ............ j 

Doohle Blu11' .......... • 1· 

Ba&altP<>int ........... . 

Baaalt Point .......... • 1 
BIUh Point•••••••••••• 

Bualt Point ••••••••••• ! 
Doub!• Bluft' •••••••• ···1· 
Baaalt Point. •••••••••. 
Canlll ................. . 

Bmh Point ............ 1 
Double Blatr .......... . 

!135 52 w 
l&i 30 34 

304 59 37 
19'2 43 03 

4 03 29 
355 18 39 

218 U9 
3M 55 28 

289 20 44 
152 44 -16 

28 :t? 26 
75 3L 14 

246 12 13 
2111 27 17 

352 10 13 
3.'li -Ill 16 

41 07 28 
89 41 40 

5J 08 06 
113 56 II 

11!1 t6 34 
183 59 09 

305 38 10 
5 16 21 

336 40 44 
59 36 09 

336 44 07 
865000 

ll9 38 31! 
86 56 14 

5191 10 33 Double Blaft"..... ... • •• 111 16 40 
3:10 !1!1 41 Bualt Paoint .•• , ••• , • • • 170 113 513 

e !14 oe Bush Point • • • • • • • • • • • 11111 513 M 
U>4 07 !fl llano•sione Point.. • • • 311-l 03 !17 

143 40 5"1 Tale. PO\et, 18li6 •• , • • • • 31!13 38 M 
171 lfl! 00 O&nal • •••• •••••• • • • • • • 351 5.5 ll5 

353 50 17 Hood'a Had •• • • • • •• •• 173 50 33 
100 18 59 Tai& Point, 18:16... ... • ll80 17 09 

8699.5 
8296.8 

76112.1 
6924.4 

7056_8 
44.'18.0 

9055.0 
31124.0 

111J2t!.3 
5220.9 

6995.0 
4671. l 

9979.U 
919'1.7 

10785 4 
99&.0 

1239il.4 
13808.3 

8657,0 
982S.O 

9444.3 
11714.1 

10158.1 
6006.1 

5142. 7 
11037 .3 

3431.5 
9940.2 

3433,8 
!1827 .8 

llOll0.7 
9945.5 

9513.5 
9073.l 

8411 .7 
7572.3 

7719.3 
4875. I 

990-2.3 
3525. 7 

lll060.2 
5709-4 

7649_5 
5108.2 

1091'2.7 
100.52.9 

11794.6 
10919.3 

13552.0 
15100.3 

9467.0 
10744.3 

rn328.o 
1!1810. 2 

11108.6 
7ll4.9 

56113.9 
12070.1 

375!.l.6 
Hll04.8 

37li5.l 
~.4 

!llNJ.3 
10@76. l 

10997.3 111021!.3 
l>589.9 6112.9 

3561.3 3883.6 
71!9!1.7 1163UI 

-.4 ti:'>Oll.4 
5001.5 l\4611.5 

4n!.O 1!J60 .8 
3118.7 3410.5 

15.1!9 
16.33 

2_si; 
1.57 

I. 29 
l.Bl 

I.68 
l.H 

0_85 
o. 76 

o. 77 
1.09 

0.311 
l.'.19 

6.JO 
4.44 

5.94 
4.99 

5.41 
5.16 

4.7~ 
4.30 

4.39 
2. 77 

5.63 
!i!.00 

6.85 
3.24 

4.3.~ 
2_90 

6,!10 
5.71 

6.70 
6.20 

7.70 
8.58 

5.38 
6.to 

5.87 
7.28 

6.31 
4.04 

3.19 
6.86 

2.13 
5.74 

9.13 
1.76 

5.& 
6.18 

6.83 
3.47 

ll.!ill 
4.llO 

3.70 
3.ll 

!1.85 
l.94 
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UNITED STATES COAST SURYEY.-GEOGUAPIIIC.AL POSITIO:NS. 

Section XL-Admiralty Inlet. Skl'tch K, Ko. 34. 

Name-:;,-.ta-L-io_n_. ___ -- :.~~,.~ ; "'"'"'~"· i A.C"'"' - ,.., .. ~:~--}:::~::-:.=1 D1s1811~~- -::nee. 

Clay Banh ................... . 47 54 19.06 

Adam'• Apple ................. I 47 M oo.es 

J:•enln:.ula, ('!) .................. . 

Ba..-rinclc . ...................... . 

Gamble, (2), •••••• ,, •• , •• , ••• 

Gamble,(:) ••..•••••.•••••••••• 

Salsbury Point .••. , • , ..•.•••••• 

Ter1nin11tion Poiut ............. . 

. I 
::lout11west l'omt, Uood'• Head., I 
Crab-applf! ...................... . 

Indian Point .• , ................ . 

Gully ....................... .. 

Kigle, ('1) ..... _ ..•••.•••••••••. 

l>ect Lagoon .. ,, ............... . 

Clay .......................... . 

SC!alchr>t, east .................... . 

Pilut Point ...................... . 

Run ......................... . 

Graniu~ . ......... _ ............... . 

Water ......................... 1· 

Log .................... ·~······ 
I 

Rooe ........................... , 

~ycamore ............ ............. . 

B?ring ........................ . 

Po1&esaion .•• , ~ .................. . 

Bnzurd .•............•....... 

Sound . ........................ . 

Point Elliott • .. • • • .. ••• •• • • ... 

Hawll: ....................... . 

N<>rtb pble of nonb hoaae, al 
entra11ce, 

47 54 36. 75 

47 5:J 11.82 

47 51 :J2,31 ' 
l 

41 fil 27.03 

47 51 28.W 

47 52 08. ;4 

47 59 46.2e 

47 55 Jl.65 

47 00 51.00 

475827.18 

47 57 JI .48 

47 59 32.50 

47 5~ 39.75 

47 54 29.67 

47 52 5".00 

47 SI 40.ll'J 

47 00 ~.35 

47 4115!2.711 

47 48 31.M 

47 51 21.69 

47 r.o 18. 711 

47 5-4 30.83 

47 511 lB.73 

47 54 53.40 

47 56 51.59 

47 57 33.511 

47 M 50.74 

e I If l I " I ,, Mdre3. Ya,.da. Ni.lei. 
0 09 44.50 I 42 35 41 Hood'• HeB<l •••• •••• 222 34 40 2;.o.'i.3 2i3!1.7 l.~ 

ll9 29 :>3 Tala Point, 1800. ..... 299 26 46 all96.9 ~.O 3.72 

0 08 54.19 j ll 49 52 Hood's Head ••• •• ... . J89 49 29 3809 7 4166.2 2.37 
JOi OJ i.11) Tal• PoiJ.1, J!l!>O ·•••••• 283 58 51 4303.6 4700.3 2.e7 

(I O:'i 46.21 

0 10 14.1l2 

1 
0 10 36.e!I 

0 IO 00.45 

0 06 M.87 

0 v7 4Y.21 

0 12 10.32 

0 18 2() 96 

0 13 44.47 

0 J~ 29.04 

01544.17 

0 17 19.91 

0 !ll 3'.l 47 

0 14 13.40 

0 !14 57.54 

0 512 37 .ll 

0 2J 32.17 

0 14 33.211 

0 14 38.35 

0 25 00.22 

0 21 27.76 

02330.78 

0 ~ 48.23 

O!lG ~.JO 

0 24 04.50 

276 16 41 
3t;6 ld 07 

w 45 08 
J63 3;J 30 

139 63 59 
lil 12 36 

149 4'2 07 
257 51 51 

176 Ol! 57 
213 04 54 

244 39 21 
~83 H '.l'l 

214 24 27 
;J(J;J 14 00 

177 :1.3 47 
181 23 0-J 

12 Oil 3.~ 
118 56 52 

2 49 48 
!i9 41 05 

M 39 43 
lfMI 34 09 

334 Z7 58 
17 47 4~ 

346 1.5 54 
:l3 54 07 

33 33 34 
93 16 49 

238 14 47 
342 04 fU 

&'I 34 15 
130 24 47 

73 56 56 
145 18 48 

84 lJll 45 
157 50 00 

96 511 14 
186 30 Oil 

~I 14 48 
336 3.'.i 42 

213 41 J3 
323 M 16 

24 48M 
li6 44 34 

312 18 28 
35e 49 47 

342 SB 311 
21 li6 !15 

803046 
J3!1 44 35 

14 55 46 
'13 09 31 

29il 29 17 
336 !11 46 

233 -48 :l8 
5168 50 23 

Cray Bank: ........... . 
Hood 'R Head .... ~ ...... . 

Hood's Head .•. , ~··· •• 
Clay Baul< .......... .. 

Hood 1s Head ••••••.... 
Bar.nacle ••.••.. ••••• · 

Hood's Head .. , .....•. 
Gamble, (2) .......... . 

Hood's Head .......... , 
Barnacle •.•• ,, .••••••. 

Barnacle ...•• , ....... . 
Qamble, (2) ............ j 

Hood'• Head .......... j 
G1i1mble, (2) ........... 1 

Oouble Blutr. _ ........ . 
Duplicate .............. . 

Point no Point . .••••••• 
Duplicate., ........... . 

Point no Point .......•. 
Foul weather Blutf • •••. 

Point no Point . ........ . 
IJupli~ate ............. . 

lrnllan Pomt .......... . 
Point no Point. . • • • .•. 

ln<lian Point .......... . 

I :::::o::i~~::::-.:::: 
Point no Point ......... . 

Sc:atcbet Head ......... & 

Apple Cove •••••••••••• 

Apple Cove ........... . 
Scatcltet Head ••••• •••• 

Apple Cove .••••••••••• 
Scatcbet H•ad. • •.••• 

Apple Cove ........... . 
Scatcbet Head . ........ . 

Apple C1)ve •••••• ....... 
Sea&c.bet Head •••• •••• 

Scatebet Bead .••••.•. 
Apple Cove .......... . 

Scatebet Re-ad .• h •••. 

Apple !Jove ........... . 

WBler ................ . 
Apple Cove ........... . 

RP11111. ••••• ••• •••• •••• 
Wa&eJ' ................ . 

>lpri11g ••••••••••••••••• 
-.,;00 ........... .. 

P-IOA ..•••••••••• 
Bona.rd ••••••••••••••. 

Bound ............... . 
Bouard ............. .. 

l'<>lntEllioa .......... .. 
&iu...i ................ ·I 
l'Oillt F.lllOU ........... I 

ll6 19 38 
Jl!ti 20 03 

275 43 46 
34a 33 08 

319 52 00 
J.51 !!! 19 

:129 40 55 
77 52 18 

3"6 0-l 49 
33 06 08 

64 41 48 
IU3 47 11 

34 21 52 
123 16 V4 

367 23 37 
I 23 07 

251 58 58 
!198 52 21 

182 49 36 
!J39 37 SM 

234 36 00 
~29lll 

154 29 54 
rn1 46 oa 
166 16 :l9 
213 51 15 

!213 29 3'.! 
273 10 :;o 

58 Ill 30 
ltl!l 05 44 

!145 27 41 
310 !Ill 311 

'J53 51 11 
~ 15 2J 

!lf!4 33 55 
337 47 31! 

276 48 12 
346 118 llO 

~· 18 17 
156 34 51 

33 44 38 
143 56 21 

20<! 47 06 
236 3756 

13¥ 20 2J 
171149 M 

16!1 511 48 
:1111~38 

!!60 18 17 
312 411 53 

194 G5 ll 
25:i C>7 14 

Ill! 31 Cl9 
ll!6. 03 

113 51 41 
ll8 5~ SI 

4977.:J 
4037.0 

23-:?0.3 
2165.2 

4317.11 
3lll9.7 

4017.5 
774.7 

342-l.O 
371!7.8 

4554.3 
472t!.9 

1934.4 
4166.4 

fi017.2 
5418.9 

6386.5 
8634. 7 

6'175.4 
7161.2 

7652.4 
7912.9 

75·l9.i! 
9il!25.6 

5336.2 
8619.2 

12290.4 
10067.5 

7350.3 
7597.9 

12ll9.() 
11354 6 

10073.9 
10008.3 

8174.2 
11151.4 

6836.il 
12247.2 

&;5.3.4 
4839.5 

10334.7 
3090.3 

'l!H0.5 
13387.() 

4386.S 
11515.1) 

65511 5 
3579 7 

4200.0 
38&1.6 

3777.3 
aastl.8 

:1381.6 
&3llil.5 

83i14.6 
413:..3 

5443.0 
44J4.7 

2537.4 
2367 .8 

4721.9 
34-00.7 

43113.4 
847.2 

374~.2 
4153.I 

4980.4 
5171.4 

13lll.9 
45:;6.2 

li.'l!lll.2 
59-:ui.9 

6984.l 
944!2.6 

7409.4 
7831.ll 

~.4 
!l653.3 

8255.fl 
J0088.B 

.5835.5 
11425. 7 

13440.4 
11009.5 

EI036. I 
S308.8 

Ul253.0 
1Ull29.9 

11016.5 
11043.2 

8939.l 
1:2194.H 

7476.5 
133113.2 

llSSl.B 
~~l.3 

ll:lll. 7 
3379.5 

7916.0 
111117.7 

4775.4 
10405.3 

7173.3 
31114.6 

4Cll4 .• 
4247.0 

4100. 7 
C1!17.CI 

11698.2 
$1!97. l 

6916.4 
4liQll.2 

3.W 
2.51 

1.44 
1.34 

2,68 
1,113 

2.50 
0.48 

5!.13 
2.36 

2.83 
2.94 

0.77 
2.59 

3.74 
3.37 

3.97 
5.36 

4 21 
4.45 

4,75 
4.92 

4,6g 
5.73 

3.39 
5.35 

7.64 
6.25 

4.57 
4.7'l 

7.53 
5.Sl 

Ci.116 
6.27 

5.08 
6.93 

4.25 
7.61 

5.50 
3.01 

6.4! 
l.92 

4.50 
$,31 

2.71 
5.91 

4.08 
2.211 

2.82 
t • .fl 

2.35 
9.46 

!l.10 
3.35 

3.93 
2.57 

Fir•telake south of Bozunt .... 47 ~ i16.3l E. 0 !12 !18.49 2JS 3G 31 
llil3 45 04 

Soond ................. 

1 Bouard ••••••.•••••••• 
. Souad ..••••.•••••••••• 

38 al' 17 
Joa 47 32 

llll7U! .-.2 11!165.6 
~.7 

l.99 
lt.65 
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U~ITED STATES COAST SURVEY.-GEOGRAPIIICAL POSITIONS. 

Section XL-Admiralty Inlet. Sketch K, No. 34. 

i •••.• •• m~.. ~·--. I w.,...... __ A_•_im_u_t_h_. -
To i;tation-

I . , 

Back azimuth. Distance. I Di8tance. ~Distance . 
I 

·--------------'---· 

North pbleofnorthhnu!-:'.e,near I' ;7 5450.75

1

E. 
0

0 ~ ~:n l, 2G5 l~ ;'1 
Post;e~f.iion. :!17 59 25 

Blai;ed Tree ••••••••••••..•••••. ,! 47 4ti 25.06 0 21 25.!lO ?SI 53 05 
125 22 01 

South Apple .•••.••.•••...••. ··I 47 46 56.l~ 1' O 16 03.0l 11'0 53 43 
269 44 18 

' I 
Buzzard •• , •••• , ••••••. 

1

' 

Spring ••••••••••••••••. 
' I 
Pre1":'ident • • . • • • • • ••• I 
Apple Cn-ve ..•• ···-····' 

App-le Cflve .............. J 

I n 
25 13 57 

l:IB 01 19 

259 49 Jg 
:J05 18 U4 

North A.pple .•.•••••••••.••.•..• 1 47 48 07.LB I 0 15 38.62 287 12 21 
:Jll 27 3-1 

Point Wells .•••••••••. 

Point Wells ..... •u•• 
Presideut .•••••••••••. 

0 53 45 
89 48 u~ 

107 16 30 
161 28 22 

Robin.................. . • . • • • 47 44 58 .05 , O 22 116.42 ' 

Grave ........................ 47 4J ~9.B4 i 0 22 17.96 

I 
47 40 4~.81 I o 14 ;J:J.2.> 

47 42 27.41 I 0 14 31.22 

47 39 48.27 0 15 05.59 

47 44 43.11 1 o 15 32.45 

i 

Crow •••••••••••••••••••••••• 
1 

Point Monroe ••••..••..•.••••• ·I 
Ski!!' ......................... , 

Foster ............................ ! 

Dri!\ ........................... ! 

Oreek .................... • •• •••••••••• •• ·1 
Point Jcft"eraon •••••• 

0 l4 46.64 

0 20 41.21 

0 16 38.37 

47 42 00.es 1 

i 
47 40 28.84 '1 

47 44 57.38 : 

I 
Middle ••.••••••••••••••••••••. 47 45 2B 36 1 

. i 
u 16 48.91! 

Tide........... ...... •••• •••••. 47 43 11.44 a 12 2a.2ti 

Reservation • • • • • • • . • •• • • • • • • • . 47 43 33. 39 O II 40.96 

Cherry. • • • • • • • • • • • • • • • • • • • • • • • . 47 44 09. 0-J 0 12 05.13 

(JlemenlB •••••••••••. ••••.••••. 47 44 55.15 0 12 ~.59 

West l'oint ••• • •• •••• ..... .. • . 47 39 47 .22 0 18 56.43 

Duwamish •••• ...... •••• ...... 47 $ 44.61 0 2! 48.lf.! 

Alder • • • • • . • • • • • • • • • • • • . • • • • • . 47 37 56 .116 0 21 ~.38 

Swallow • • • • • • • • • • • • • • • • • • • • .. 47 37 46 .44 0 22 51.16 

L.,.lling Tree ................. . 47 37 Ol.77 0 23 46.44 

Oabin ••••••••••••••••••••••••• 47 3S 40.M 0 ~ 03.91 

Beau~ ........................ . 47 36 01.!13 0 24 57.62 

Trail ......................... . 47 34 37.42 

Gull ......................... . 47 34 16.82 0 lM 3!1.54 

Buttonwood.. • • • • • • • • • • ••••••• 

Hydropapbie SipaJ .•.••••••••• 

Cabin 00\llll end of"Buttonwood •• 

H1lh-r>papbie llignal on Tree •••• 

47 34 W.Y.l 0 !I:! 35.95 

47 35 12.30 I 0 !!2 29. 71 

-47 34 12. 761 0 23 43. 44 

47 37 56.38 IE· 0 !ll 35.24 

16 07 57 
103 53 31 

129 04 43 
170 OB -08 

215 49 17 
256 30 31 

223 II ;n 
280 07 21 

174 H 31 
347 2.5 15 

310 45 46 
16 56 33 

2\!I 23 54 
274 20 ;is 

115 25 49 
140 4l 47 

237 13 ]5 
319 45 17 

243 36 20 
325 03 2i 

234 17 46 
297 00 09 

l\feadnw .••••••..•••. 
Prei;;:ident ••••••••• 

Prf!sidPnt ••••••••• ,, , 
Point \Y~ltL ....... .. 

Point \Vell~ .••••••• , 
Meadow ................ 

1 Pflint Wells ..••••••••• 

1 1\-l~adow ••••.••.••••.. 

Elder •••••••••••••.••. 
\te1uoalt •••* •••••••. 

Mcadnw ............... . 
Point llo111oc .•••••••• 

Point \\tell~ .......... . 
Meadow •.••••••••••. 

Point Monroe ......... . 
Fo'l!!lter ............... . 

Point Welli •••••..••. 
Meadow •••• ,. •••••••••• 

Point Wells •••••••••• 
Meadow .............. . 

Fotttt>r ................ . 
Point Monroe ........ . 

196 06 5.'\ 
21:':1 -1t.! ~4 

:l09 00 22 
35!1 07 18 

3.> i>4 14 
76 3;; 04 

45 16 29 
IL'O ll 5ti 

3.'\4 14 19 
167 2!'> 4-0 

l:>O 49 :lfi 
196 5;; 4~ 

u 28 41 
94 24 bS 

295 21 15 
3".IO ;r; 59 

:;7 16 39 
139 48 18 

63 39 36 
145 06 15 

54 20 116 
117 OJ 44 

245 55 J:! F""ter . • . . • • . • .. . • • • • 6' ~8 04 
2119 50 57 Point lllonroe. .. • •• • •• • 119 5~ 03 

256 16 52 FC>f'ter.,.... • • . . • . . • • 76 19 21; 
315 51 13 Point Monr.,e.... .. • ... 135 53 01 

332 09 08 Point Monroe.... •. ••• 152 IO 3~ 
4 35 11 Tide ••• •• . . . . . . . .. .••. 184 35 O'.l 

1~4 08 51 Elder......... • .•. •••• 304 05 48 
52 12 ~ Yemoalt • • • • . •• • • ... • . = 09 57 

80 11 411 , IU!storation Point...... ·11110 07 42 
119 16 U9 Yemoalt ••••.•••• ••••••i il99 11 35 

91 48 30 
333 IO 14 

58 54 45 
93 31 46 

45 53 10 
120 04 30 

!!ill JO II 
2-JC 34 [>[ 

BO lO 32 
141 31 06 

1i2 44 ()9 
150 2l 21 

128 36 19 
167 43 14 

14~ 05 08 
11!2 31 27 

21·5 21 II 
148 33 33 

180 41 16 
2114 41121 

356 00 40 
:JIJI 311 ™' 

' yemoalt •••••••••••••. 
1 

271 41 1~ 
ouwamish ....... • .. • • 173 10 31 

~:-~:i~~~ .. p~:~.1:·:::.I ~~ ~ ~~ 
Duwamiab •••••••••••. i 
Alder ••••. ··········•·I 
Alder ....• ············! Leaning Tree .......... . 

Onbin .................... ! 
Leaning Tree ......... i 

Cabin ••••••••••••••••• ! 
Leaning Tree •••••••• ·I 
Cabin •.•.••••••••••••. 1 

Lea.ning Tree ......... , . i 
Cabl11 .. ················!' Leanitt;c Tree .......... . 

I~r:aning Tree . • . .. • • • . I 
Cabin •.•••••••••.•••••. 

J ,eaning Tree ....... ,.. ••. 
Seattle •••••••••••••••. 

Duwamish ........... . 
L4!anin g 'l'ree ........... ' 

225 51 43 
300 02 46 

34!1 09 4:t 
40 36 07 

2fiO OB 2t 
321 30 13 

292 41 24 
330 20 51 

:JOB 34 2t 
347 42 35 

3'2!2 04 Oil 
2 31 :i:; 

25 22 OB 
3'.lll 31 14 

II 41 IS 
2~ 50 16 

J;tJ no 5!l 
l:!I 37 57 

:Metre$. j 
3003.6 ; 
4783.6 I 

I 
s9rn. 1 i 
e.161.5 ~ 

a15o.o 
64<6.8 

7311.7 
4H4.6 

6286.9 
5<ll)tl.4 

88%.0 
7747 .3 

142.>S.6 
7919.l 

11s2i.o 
786!> 9 

3484.5 
3"29J.2 

8:-l37.; 
438().5 

12198.1 
7443.4 

8.'"'39.2 
IOi50.8 

fi828.3 
78oJ.2 

6163.9 
8507.l 

4R5-2.9 
2993.4 

Yar.U. I 
.3~.6 
5231. 2 ' 

64il7.0 
t9;!5.2 

4111.8 
708-l.8 

7995.6 
403~.61 
6~75.'.! 
7.>11. I 

9730.6 
<!47~.:I' 

12?28.2 
860l,9 

38!0.5 
3691 3 

93:16.6 
47!111.4 

13.139.5 
8139.9 

9:i:t8.2 
11100.6 

7467.2 
8620.s I 
6740.61 llJOJ. I 

5.107.0 
3:1'W.5 

5i!lll .f\ 5775.B 
4091.7 44"14.5 

4415.2 4!'51,1 
1J71.U 4<8l.O 

5159.5 5642.3 
:i21~.u , 3.'\13.6 

6237. 7 OB21.3 
5189.5 5675. l 

7018.5 ' 7675,2 
&<26.0 ! 9tii.l .8 

7213.7 
4l!6.0 

9:;95_9 
9Ul7.5 

31-22.0 
3402.3 

4:.."7~.5 
32!11J 8 

368'2.6 
2:ll'8.4 

son.2 
5128.5 

41611.0 
5;;1a.o 

31'28. 8 
4971.9 

3741.1 
JO.J3.2 

5219.4 
3690. 7 

4078.8 
=::t16.6 

10494.9 
9tllll.3 

374~.2 
3720.7 

4679 9 
39!1~.7 

4027.lt 
2611.9 

5546.8 
56~.4 

4549.2 
5WIU! 

34'21.6 
5437.l 

4091.1 
1129.9 

5707 .5 
40:J6.o 

4460.4 
3517.6 . 

Nile•. 
l.8i 
2.97 

3 67 
5.lJ7 

2.34 
4.02 

4 .51 
2 75 

3.91 
4.27 

5 53 
4 ·"l 

~.86 
4.9J 

7 .34 
4 .~9 

2.17 
2.05 

5.3-1 
2.72 

7.58 
4 62 

S.31) 
6.~l 

4.24 
4,90 

3.8.1 
5.29 

3.01 
1.86 

~.23 
2.54 

5!.76 
2.72 

3.21 
2.00 

:I.BB 
3.22 

4.36 
5 48 

4.48 
2.56 

5.96 
5.60 

2.13 
2.11 

!! 66 
2.04 

2.2(1 
1.4S 

3.J.'\ 
a.111 

2.58 
3.24 

1.94 
3.G9 

2.:t? 
U.64 

3.24 
2.2!1 



 

276 REPORT OF TffE SCPERINTENDENT OF 

UNITED STATES COAST SURVEY.-GEOGRAPHICAL POSITIONS. 

Section XL-Admiralty Inlet. Sketch K, No. 34. 

Name of st.atjon. Latitude. Longitude. Azimuth. To staUon- j BackllZimnth. Dil~tam:c., J>iti;tance. Distance .. 

, __ " _______ ! ______ , _____ , ___ _ 

<> ! II 

Hydrogrttphie Sign.al on Spit ..... 47 37 59.87 E. 0 l!I 51.90 

Elm ............................. . 47 35 03.51 

Cliff ••••••• , •• • •• .. •• • • • .. • •• .. 47 35 !l-2. 76 

Vobble....... .•.. •••. •••• •••. 47 36 41.17 

Wing......... •• • • . • . •• • • . . • . . 47 3i 18.40 

Point Wi!Uamfl_, mMked tree... 47 31 52.29 

Hrace- Point ............ H ••••••• .,: 47 31 05.46 

! 
47 311 14.:J2 

47 33 33.01 

0 20 57.50 

u 15 ;J4,78 I 
0 15 11.97 

0 15 33.84 

0 21 00.86 

0 21 07.S7 

u 17 56.92 

0 16 16.26 ::::~~~~:Int .. ::::.:::::::::: 
11

.f 

Stake on Eipit near Aldo1_•r ....... . 47 38 OB.57 l'l· Q 22 08.69 

' i 
Ea~l.,m l-'hArp peakofOlJmpus .. I 47 46 26.54 w .0 22 35.27 

Tatu~h, (~) .................... \ 47 3~ 32.17 E. O 16 15.83 

Vashon Point ......... , ........ . 47 3() 39.43 0 15 29.UI 

Po1nt Hr.aJs .................... . 47 2!l 01.62 0 19 02.00 

Point Pully.................... 47 27 07, 2R 0 22 ll .5~ 

I 
South Bainbridgo..... • . .. •••• 47 3-1 35.56 i O 14 50. 70 

N<>rlhwest lllalte. , .• . • . .••• •••. 47 32 43.90 0 14 43.!19 

Orchard .••••••••• , .••• , .. • •• • 47 33 59.03 O 13 07 .97 

Southwc~t Bninbridge... •• ....... 47 34 36.93 0 13 38.52 

OttPr....... ..... ...... .••• •.• 47 31 21.74 o 13 48.99 

8outhwefo"t Blak ....... , ... •. ••••• 47 3!! 02~88 0 15 10.53 

Fly • • . . . • • • •• •• ••. .. • • ... •• .... 47 31 09. 75 0 14 51. 76 

Pnhotllouthwortb..... •.•• ...... 47 30 41.54 O 15 20.86 

Po.I.......................... 47 32 30.36 O 12 37 .63 

Point Pein.................... 47 28 36.66 0 15 11. 73 

Point Puul. .................... 47 28 38.51 0 13 40.58 

James' P1:i11t •••• •• •• .... ....... 47 27 45.54 O 14 32.41 

Point Command................ 47 27 24.30 0 13 12.30 

Flora, •• , • • .. • • .. • • • • •• •• •• • • . 47 WI 19 .!>5 0 H 21.16 

Pf>iut PrMpect... •• • • . •• ....... 47 2S 51.20 0 13 07.31 

Andrew ••. , .................. f 47 26 2\l.56 E. ll 14 13.61 

300 51 46 
52 25 01 

l.'lO 00 :JO 
170 :rT 29 

!Si 14 l!J 
223 38 20 

240 1!l 17 
a34 Ml 27 

247 24 38 
347 2l ~ 

135 18 33 
164 02 -42 

140 .'IO GI 
166 20 07 

167 0-2 27 
1116 24 21 

180 38 !.!l 
246 13 30 

5 20 12 
52 2.5 43 

25'2 .55 32 
268 44 42 

180 29 31 
229 ll3 59 

178 !l'J 00 
175 28 31 

161 3a :;9 
204 45 :n 

I 
Leaning Tree .••••••••. I 
Restoration Point .•••••. I 

YemoaJt .•••••••••••••. : 
Magnolia .......... , ••.. , 

Vemoalt .................. 1 

Magnolia ................ 1 

Magnolia •••••••.•••••. ! 
Restoration Point •••••. ~ 

Magnolia ............... 1 

R~etoration Point ••• , , . 

RPtoratio~ Point •••••. , 
Battery Point ........... ~ 

Remoralion Point ••••.. : 
Batlery Point •••••. u •• · 

Restoration Poillt ........ ; 
Battery Point ......... ·] 

Reetoratio~ Point .••••. / 
Rattery Pom t ........... '. 

DuwamiRb ............ . 
Restoration Point •••••. 

1 

Bcatehet n~ad .•••.•. I. I 
roint Wells ............. . 

Re:st.ora ti on Point •••••. 
Battery Po.int •••••••••. 

I Re-st.oration Point ........ . 
Tatugh, (2) ••••••••• , • , 

Dolpliin Point ............ . 
Brace Point •••••••••• 

126 53 10 
232 20 54 

310 02 35 
350 36 51 

I 14 27 
43 41 40 

60 15 54 
154 l)9 16 

67 27 59 
167 22 24 

315 15 04 
344 (}J 5! 

300 46 27 
346 19 11 

347 OJ H 
16 25 45 

0 38 !l!I 
66 16 09 

185 19 57 
232 21 24 

73 26 33 
89 17 119 

0 29 3'.! 
49 26 38 

358 I!! 52 
355 28 '&I 

341 35 11 
24 47 ~ 

137 19 !l8 Dolphin Poinl.... .... 317 16 21 
112 .'i6 40 Point Beale.... • • . • • .. . ll!l!l 54 21 

269 33 05 Battery l'nint.... •• ••• 89 36 47 
334 57 24 Tlltugh, (2)... ... ••• • • . 154 :>!\ 27 

204 18 02 R••ronulon Point..... . 24 19 12 
182 38 19 South Bainbridge...... 2 38 25 

242 31 17 Rc•tora1lon Point...... ft 33 37 
31!1 !13 41 N. W. Blake. ••• • • • •• 139 24 51 

338 SI 09 N. W. Blake........... 158 51 57 
28 37 10 Ordiard. • • • • • ••• •• • • • . 206 36 47 

16!1 36 01 O"'llard •. -·. •••••••••• 3411 35 31 
!!05 40 57 N. W. Blak•-···· ••••.. 25 41 37 

57 32 !l6 Utter • • • • . • • • • • • • • • • • . fl87 31 96 
lM 38 06 Jil, W. Blake........... 3:l5 37 46 

112 .511 05 01ter, ................ , 51911 55 19 
294 42 09 VIU!b<>n Point.......... 114 43 21 

ll7l2 36 15 Vubon Po;nt.... •••••. 112 37 05 
2M 08 411 Braeo Poini........ •• .. 81 13 01 

322 19 45 Otter.................. 142 20 38 
lfi3 '12 12 Orcllanl.. •••• •••••• •• • . 13 llil 34 

I llil 50 13 Point Southworth... • • 2 50 00 
203 05 "3 Vubt>n !"<>Int •••• •••... 23 00 4Q 

2113 19 59 V""hon Peint ......... , 43 Im 03 
171 412 44 Point Peter.... .. • . • • • .. Ill '3 51 

146 !l6 50 Point Paul •••..••••••• , 3211 26 I! 
207 3' 07 Point Peter • • • • .. • • • • .. ll7 3!1 311 

194 !19 09 l'oiDI l'anl ..... •• •• •••· 14 Jl9 30 
22!! 12 !IS Point Peter • • •• •• •• •• • . 48 13 54 

llS 48 36 Poial Oomm•ml ••••••• , 1175 f1 ts 
ltlll 47 ~ Point l'aal. ........ .... 340 4' 54 

182 °' 55 Point Command........ !I 04 .511 
-3250 -················· !1!13344 
14-2 46 4l PoiRICnmmalMI.. •• •••. 322 45 56 

49 32 fl2 Point PrO>Jl"C!... •• • . . 229 32 03 

Mdret. 
2989.4 
&lt6.S 

8666.2 
6613.2 

41186,0 
B19ll.2 

7066.2 
3250.6 

6149.l 
4197.0 

8409.2 
.5!191. 7 

9576.0 
6724.3 

~16.1 
84i>7.8 

2865.0 
4908. 9 

4464.9 
915!.5 

54504.8 
st7U.3 

4743.9 
ro28.2 

8:!28.8 
3492. l 

4318.8 
6252.4 

7S5ll.3 
43117 .6 

6280.3 
4205.4 

4$7.8 
3451.7 

4470.1 
305-D. 7 

37411.~ 
1832. 9 

4750.1 
!!609.7 

2021.11 
1390.6 

1425.5 
~-!> 

14!17.3 
7llM.4 

2442.6 
11810.6 

3861.l 
4UU.9 

5134.IJ 
1909.1} 

1958.2 
1780.4 

!13117 •• 
S3Sll.I> 

1449.7 
ll51!fl.l 

1816.9 
3l36.6 

2'21.9 
le.l.5.8 

Y.tJ"P"d!, 
:fl69 1 
963'J. 7 

9477.1 
72J2.0 

5452.b 
8965,3 

7729,G 
3554.8 

6724.5 
4589. 7 

9lll6.tl 
571!6.8 

10472.0 
7353.6 

10100,3 
9249.2 

3133.l 
536~.2 

4889.7 
10007 .8 

59604.~ 
59663.4 

5187.~ 
6482.9 

8998.8 
3818.9 

4n2.9 
6837.4 

85114.7 
47111.9 

6867.9 
4S!l8.9 

15257. 7 
3774.7 

481:!8A 
3341.6 

4119'l.4 
14.57.G 

5194.8 
IZ6.J3.9 

lrllO.:J 
1500.7 

1558.9 
11449.0 

1560.8 
796!1.0 

21171.2 
307ll.3 

fS.4 
"507.11 

5615.4 
W87.6 

111411.9 
1947.0 

il581U 
*7.3 

lllllli.3 
!1911.7 

31411.J 
34311.1 

Pl.5 
191111.6 

Hilu. 
l.1'14l 
5.47 

5.38 
4.11 

3.IO 
5.09 

4.39 
2.02 

3.ll'J 
2 61 

5.22 
3.~9 

5.95 
4.18 

5.74 
5.26 

l.78 
3.05 

2.77 
5.69 

33.87 
34.0I 

2.1>5 
3.611 

5.11 
2.17 

2.68 
3.i8 

4.eB 
2.68 

3.90 
2.61 

2.911 
2.H 

9.78 
1.90 

2.32 
11.83 

2.9.> 
l.IW 

l.!16 
0.86 

0.88 
1.39 

0.119 ua 
1.5!1 
1.75 

2.40 
2.511 

Jl.19 
1.18 

l.llll 
1.11 

1.47 
!UIS 

O.llO 
1.111 

l ."Ill 
1.115 

1.3!! 
l.13 
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UNITED STATES COAST SURVEY.-GEOGRAPHICAL POSITIONS. 

Section XL-Admirclty Inlet. Hketch K, No. 34. 

Na.JIM or station. Latitude. 
I ' I l ! 

Longitude. Azimuth. •ro station- I Back azimuth.; Dil"tance. Dietance. Distance. 

------------1------1-------1------1----------- I i---- ----
• I JI o r JI 

Tilt.tie ••••••••••••••••••••••••• 47 ~ O!l.90 1!:. Q 14 ll.!13 

Baker .................... .•.••. 47 26 24.64 

Marked Tree, (17) ............. . 47 !16 57 .33 

Briglat Stump .................. . 47 ll8 0-~. 71 

Harked Tree, (16) ••••••••••••• 47 ~ 50.17 

Marked Tree,(14) ............. . 47 ll8 15. 74 

Rock ••••••.••••••••••.•• •••••· 47 !17 43. 7!2 

.Rosa ••••••••••.•••• , ....... . 47 29 ~l.!IO 

Marked Tree, (15) • • .. • ....... . 47 !l9 55.6:1 

Fem ......................... . 47 29 !13.11 

Southeut Blake ................ . 47 31 54.79 

House in Bight, door . .. ...... . 47 31 30.77 

Jay .......................... . 47 33 35.119 

Marked Tree,(I). •••••• ........ 47 llll 46.29 

Point Williams................. 47 31 51.W 

llarked Tree, (lll} ••• , , , .. .. .. •• 47 00 31.ll5 

Brigbt8tump....... ...... ...... 47 34 14.119 

Granite lk>uld@r ...... •••• •• .... 47 311 116.11 

Marked Tree,(~)............... 47 30 20. 75 

Mariced Tree, (3). .... ....... ••• 47 ll8 45.H 

Snake......................... 47 ~ 54.97 

BeoJ ................. , • .. •• • • • . 47 119 112 .8!1 

Lupin •••••• •••••• •••• .... .... t7 119 117.811 

llain •• , •••.••••••••••••• , • • • • 47 ll7 Oll.311 

Pobat Hyer. •••••••••• ,......... 47 ~ 1111.46 

11 ... .,....,.. •••••• •••• •• ••• ..... 47 lM 01.00 

Marked Tree, (4). . .. • ... . .... • . 47 lM 07 .15 

0 13 02.41 i 
I 

0 14 14.11 

0 14 53.411 

0 14 33.24 

0 lJ 06.83 

0 13 09,75 

0 Ill 56.74 

0 14 38.31 

0 16 16.~ 

0 15 57.46 

0 12 15.82 

0 20 53.13 

0 Ill Oi.32 

0 21 00.06 

0 17 5111.91 

0 so ~.91 

0 Ill 13.97 

0 21 45.78 

0 18 00.47 

0 !!I 54.35 

0 17 ~.ll5 

0 113 117.47 

u 18 38.33 

O 19 ll!.M 

0 !II 11!.40 

0 19 49.!f.l 

Chane4 TIN ............ ••••• 47 !Ill 57.IO E. 0 17 33.13 

I II 

133 35 42 
181 09 ~ 

!164 10 42 
354 19 13 

I~ 45 19 
167 SIU 15 

39 43 48 
tlO 46 09 

91 Ol 08 
149 45 09 

lt5G 06 34 
297 28 54 

ll6S 08 17 
~96 30 32 

232 48 52 
311 13 04 

239 42 58 
;143 59 47 

43 15 25 
154 26 29 

344 09 42 
lB 41 59 

196 fa 48 
Sl33 44 10 

71 28 5~ 
145 3) 16 

!15 56 13 
40 ~ L2 

164 15 16 
135 26 33 

171 15 41 
!IUil 39 115 

5IJ 10 34 
107 00 34 

1/¥1 !13 01 
159 39 04 

383539 
1!7 39 OS 

171 30 05 
300 511 07 

1~40M 
D!US 36 

ll35 40 41 
304 :;..; Oii 

15 07 50 
11!1 40 54 

- 31115 1115 11 30 

178 311 13 
2211 411 59 

158 58 49 
190 57 01 

l?.l 14 04 
-10 43 

i 
Point Prospect . •.•.••. , l 
Andrew ................ ·j 

Andrew ...... ........ ! 
I P.oint Prollpeet. h ....... : 

p.,,int Command .•.•• , . i 
PointPau.t. .••.•••..•.. ' 

Jamu' Point ........... 1 

Point Com mud ....... · I 
Point Pro•pe•t... • .. •. j 
Point Command ........ 1 

Point Peler ........... j 
J arnes' Point . . .. • • . ... 

1 

JAme&~ Point . . • .. 1 

Fl<>ra ................. 
1 

VaFhon Point. ......... \ 
P.oint Peter ..... ........ . 

Vatthon Point ............ : 
Point Peter . • , . , ••... , . 

Point Peter .•.. .......... j 
Point Su•thwonh ••.•. , 

Vuhun Point .... ....... ! 
Point 8onth.wonh ..... · j 

~: ~-~:.°:'.d~~:::::::I 
Tato~h, (!l), ••••••••••• 1 

Battery Point ........... 
1 

Tatugh, (~}•o· ......... ] 
Dolphin Point ............ j 

Battery Point .......... ! 
8-eetoration Point .•••. 

R.eatoration Point ...... . 
B-attery Point .......... . 

Tatqh, (2) ......... .. 
Restoration Point ••••• · I 
Tatugh, (9) ............ ·1 

Bauery Point .......... . 

Point Beal• ............ 
1 liolphin Point .••• ••••• .
1 

Dolphin Point ••••••• , i 
Point Pully...... •• . : 

Dolphin Point •••••••••. 
Point Beals . . . .. • . . .... 

Brace Point . ........ u ••.. 

Point Pully ............. . 

Point PuHr .•••••••••• 
Point Beals ............. . 

Brace Point .••••.••••• 
PointBealo •••••••••••. 

Point Bellhl .......... . 
Point Pull,. ........... . 

Point Beals ........... . 
P<>int Pully ........... . 

Point Beals .......... .. 
PointPll!IJ .......... .. 

312 ot 03 Point Pull7 •••••••••••. 
33i 33 54 Point Beals ... , ...... . 

313 34 55 
l 09 5!I 

84 11 34 
174 Ill 17 

302 44 34 
347 19 50 

219 43 33 
il40 44 54 

271 00 05 
329 44 Oll 

76 PS 06 
117 29 57 

88 09 18 
116 31 25 

52 50 44 
131 13 511 

59 44 20 
164 00 I~ 

223 15 37 
3:14 25 48 

154 JO 05 
1!18 41 32 

Hl44 49 
S3 45 59 

5!512527 
3:15 3.'i :l() 

!!65 52 38 
2;11) 17 41 

344 14 2.'i 
315 23 05 

351 It 5.5 
22 41 17 

239 07 28 
jl86 57 34 

!177 19 21 
339 38 03 

218 33 38 
li!67 36 16 

354 !19 56 
121 02 OS 

304 3714 
27ll u 45 

55 43 25 
1~ 56 40 

1!15 07 09 
!Mil 87 56 

22 34 05 
15 II 47 

356 36 03 
49 49 06 

338 67 01I 
10 67 40 

3.'11 13 2t 
28 lll 18 

13!1 111 28 
152 35 00 

M., ..... 1 
1'!49.31 
2460.3 

Yaf"do. 
2022,3 
2690.5 

14119.51 1639.8 
1U38.0 i 1135.l 

1"39 . ..f ! 16R3.4 
320~. 41 3.;0!l,O 

68~.5 ' 754.0 
2121.s 1 ~.o 
1800.9 1969.4 

;~·:;1· ~:; 
173'l.O 1894. l 
1671.4 I 1s2• .s 

3998. 71 4372.8 
21J1<7.0 2282.3 

2682. o Ii 2933 o 
2.>37.6 2;1s.o 

~:::I ~;::~ 
i 

24!18,8 i 
ZSl!t!.O! 
6002. 7 
3818.8 

6127.9 
51311.3 

6110. 7 
6154.6 

5\!97,9 
84J5. 7 

8555.6 
~.4 

6137.8 
5464.9 

112M.9 
4971.2 

5495.4 
479'J.9 

!1742.0 
5913.4 

7568.4 
4868.3 

M!!0.9 
73!19.9 

4490.1 
:17113. 7 

6lt8,6 
11'196.4 

4799.9 
46'13. 7 

?158.7 
~7.2 

'7l07.5 
1311.3 

7854.5 
4041.7 

26&5.l 
261 l.4 

6561.4 
4175.1 

6701.3 
2527 .6 

6682.5 
6730.5 

.'>79~.6 
1122.>.0 

9356.2 
8969.9 

6712.I 
51176.!! 

6874. l 
5436.3 

G009.6 
61141.4 

2998.6 
5466 7 

&176.6 
;.J'JJ.8 

6146.8 
79113.9 

4910.2 
~.9 

t!S811,\l 
!!073.8 

-.0 
5Z75.U 

8703.4 
6405.3 

79111.3 
6901.8 

85811.4 
4419.9 

Miles. 
l.15 
1.53 

0.93 
0.64 

f\.96 
l.99 

0.43 
J.51 

1.12 
2.09 

1.67 
1.25 

I.CS 
1.04 

2.48 
1.30 

J.67 
1.58 

1.22 
l.67 

1.50 
1.48 

3.73 
2.37 

3.81 
1.43 

3.80 
3.8l 

3.!19 
5.24 

5.31 
5.09 

3.81 
3.39 

3.91 
3.09 

3.41 
2.98 

1.70 
3.67 

4.70 
3.fJ!I 

3.41 
4.54 

2.79 
3.59 

5.&5 
l.1e 

2.98 
3.00 

UH 
3.64 

4.54 
3.92 

4.88 
2.51 
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APPENDIX No. 21. 
Rqxirt of Prof. 0. JJl. JJfilchel, director, on the moon milminations observed for the U. 8. Ooasi 

Survey at Cincinnati observatory. 

CINCINNATI, Ohio, Septem'be.r 24, 1859. 

DE.AR Sm: I have to report the observation of forty-nine moon culminations made during the 

past twelve months. 
The• mode of observation and record remains the same as in the past years, the only change 

being the introduction of a new system of wires into the transit instrument on the 5th of July 

last. The number of wires is the same as before used, (fifteen,) but they are grouped differ· 
cnt]y, being now in five groups of three wires each. The equatorial distance between groups 
is about eight seconds of time, and the interval between the wires of each group is four seconds 
equatorial. The reduction from mean to middle wire has been obtained from a discussion of 

fifty-nine obt:ervations of stars within twenty degrees of the eqm;.tor. 
The observations were made and reduced by my assistant, Henry Twitchell, esq., who has 

charge of the transit. 
Yours, respectfully, 

0. M. MITCHEL. 

Dr. A. D. BACHE, 

Supt. U.S. Coast Survey, Washingf.on, D. G. 

APPENDIX No. 22. 
))iscussion cf tlte magnetic and meteorowgicaJ, observatioWJ made at the Girard College observatory, 

Fhiladdphia, in 1840, 1841, 1B42, 1843, 1844, and 1845. Part I. Investigalion of the eleven· 

year period in the amplitude of the BOlar-diurnal variation, and of the distttrbarteelf of the magnetia 

declination. By A. IJ. Bache, LL. D. 

INTRODUCTION. 

Ju co-operation with the scheme adopted at the British colonial observatories, a series of 

magnetic and meteorological observations were made at the Girard College mai"netic observatory, 
in Philadelphia, wit11 instruments purc_hased under the direction of the trustees of the college, 

the observatlons being made under the patronage of the American Philosophical Society, and 
finally completed for the use of the Topographical Bureau of the War Department. 1 

These observations were made under my immediate direction, and were afterwards left under 
my general superinter.dence. The series commenced in May, 1840, and, 'vith short interrnp· 
tions, terminated in June, 1845, thu~ furnishing a five years' series of magnetic observations, 

taken bi-hourly up to October, 1843, and after that date hourly. The readings of each magnetic 

1 See " Observations at the magnetic and meteorological obeern.toey at the Girard College, Philadelphia, made under the 
direction of A. D. :Bache, LL.D., and with funds Bupplied by the members of the American Phllosophiml Moeiety and by the 
Topographic<>) Bureau of the United States, 1840 to 1845. Printed by order of the Senate of the United Statee, and under 
the direction of the Topographical BurMu, l!eCOnd session of the twenty.ninth Oongress. Washlllgton, D. C., 1847 ." 

Thrne volume!! reoord and one volume pla~. 
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element were united into mean values, arranged according to hours of the day and days of the 
month and annual values, and presented graphically, under my direction, by Joseph .S Ruth, 
esq., who had taken part in the observations, and who was at that time employed in the Coast 
Survey. As, owing tu other laborious duties, the record could not tllen be submitted to a 
complete reduction and discussion, I have resumed the subject, with the aid of Charles .A. 

Schott, esq., assistant in the Coast Survey, by whom, under my immediate direction, the dis· 

cussions contained in this paper have been made and prepared for publication. It is proper to 
state that this work has been performed out of office hours by Mr. Schott, as my assistant in 
this special matter, and at my own expense. 

Although the magnetic observations furnished by their judicious geographical location, a 
basis for the generalization of their results, it is, nevertheless, desirable to combine other 
results with them as confirmations or as corrections. In the investigation of the disturbance 
law at Point Barrow, as compared with the same at Toronto, a very remarkable mutual relation 
was developed, and further examination may bring to light other dependencies of a mutual 
character. 

According to the latest determination, the position of the Girard College observatory is in 
latitude 39° 581 23", (north,) and in longitude 75° 101 05"=5h. OOm. 40s. 3 west of Greenwich.1 
From Philadelphia, Tomnto bears 38° 45' west of north, (true,) and is distant 40° 50' in arc, 
or about 334 statute miles. 

It is proposed, in the present paper, to investigate the law of the eleven-year period, or, as it 
is more frequently called, the decennial period, there being yet an uncertainty as to its precise 
length. It is supposed to have some direct or indirect connection with the solar spot period, 
which, according to late investigations by Prof. R. Wolf, 2 is said to exhibit corresponding 
disturbances. 

The diiscussion is a contribution towards the determination of the epoch of the occurrence of 
a minimum (as to number and magnitude) in certain phases of the magnetic variations and dis
turbances, corresponding to a minimum in the solar spot period. The method of reduction is 
substantially the same as that adopted by General Sabine, and explained in his discussion of 
the Toronto and Hobarton3 observations. 

Investigation of tlte eleven year period in the change of the ampl,itude o/ the sdar-diurnal varia
tion of tli.e magnetic declination, compi·ising the regular as well as tlte disturbed diurnal varia
tion. 

While the magnitude of the deflection is the only criterion for the recognition of a disturb
ance, the adoption of any limit of deviation from the n()rmal value for the same hour, month, 
and year, must necessarily remain in some measure arbitrary, or, in other words, there must 
always remain, after the separation of the disturbances, a certain small amount of their effect 
in the remaining regular diurnal progression. General Sabine has shown that the results are 

1 Thia longitude dependa 011 that of Ca.mbridge obo!ervatory, for which .U.. Hm. 30s.25 bu been a.dopted. 
1 Aatrunomisclie Naebrichten, No. 1091, (lfay, 1857 .) 
1 See three papers, by General &blne, on periodlcal lawa dil!covera.ble in the mean etrects of the Jsrger magnetic distnrb

ances. Phllot!ophical ~11.s of the Boyal Society, 1861, 1862, and 1856. 
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not sensibly affected by a small variation in the line of separation of the disturbed from the 
undisturbed readings.1 

To effect the Reparation, I made uRe of Peirce's criterion' for the rejection of doubtful obser
vations, applying it, however, to observations following a law different from the regular one. a 

From an examination of 465 hourly observations, distributed over different hours of the day 
and different months of the year, the following was the limit of separation: 

9d.3 from six months in 1840; 8.1 from six months- in 1843; 6.0 from six months in 1845. 

The mean of 7 .8 divisions, equal to 31.6 of arc, has been adopted provisionally. Accordingly, 
all numbers in the printed record of obtiervations, differing 7.8 scale divisions (or 10.3 divi
sions for June, and up to July 18, 1840,) for the mean monthly value of each hour of observa· 

tion, were marked in pencil. It was found that the :ratio of the disturbed observations to the 
total number was l: 9.6, or for th~ years 1843, 1844, 1845, 1: 13.3 nearly, (the yean 1843 and 
1845 being incomplete, and omissions only approximately allowed for.) For comparison with 
the Toronto observations we have the ratio 1: 9.4 for the series 1841 to 1848 inclusive,• and 
1: 13. 6 for the series 1843, 1844, 1845, 5 both for the limit 3'.6, which was afterwards raised to 
5'.06• It was thought desirable iu comparing these results, and especially as the Girard College 
observations do not extend either way to years of maximum of disturbance, which would other· 
wise require the enlargement of the limit to preserve the limit as pointed out by the criterion; 

hence a deviation from the normal of 8.0 scale divisions as a convenient number, 8'.64 of arc, 

has been adopted for the present discussion as constituting a disturbed observation. Previous 

to July 18, 1840, the declinometer had a different scale, one division being 20".7, making the 

corresponding limit for the first month and a half 10. 6 divisions. 

All observations, therefore, differing 8.0 scale divisions from the mean monthly value of their 

respective hour were marked by a pencil line; a new hourly mean was taken, omitting values 

so marked, and each observation was again examined with reference to its deviation from this 

new mean. The process was repeated, when necessary, so that in all cases values differing 

sa. O or more from the final mean were excluded. The last mean thus obtained for each observ· 

ing hour and each month has been called '' the normal 11 The following tables of normals 
present the mean monthly declinometer readings for each observing hour, free from all dis

turbances, deviating either way 3'. 64 or more from the normal position of the. magnet for the 

respective hour, month, and year. The observations having been made at the even Gottingen 

hours, the local times are 19& minutes after the even hour. 7 The time given in the tables is 
mean local time, counting from midnight, or Oh. up to 24h. 

Increase in the scale readings corresponds to a decrease of westerly declination. The value 

of one division of the scale is 0'.453. 

1 In the ftrot dlscuael.on of the Toronto 01-rvatlODB for the years 1843., ?8", 18'5, the limH of S'.G - ldopted, ooorre· 
sponding t<> one dlst.urbe.nce in every 13.6 oi-rvat10DB; in the l!eOOlld dJBcmidon 5'.0 - ll1bdUuied u pelerable. Phil. 
Trans. 1856, a.rt. XV. 

•Gould's !Btronomical Jonrnal, Vol. IV, No. 83, 1865. 
" A Blmilar application waa made In the dlscuarsion of Dr. B. K. Kw'• magaeUc ~oaa at V• .._...... bubor, 

Norih Gl'lltlllland, by .Mr. Schott. Bmltheonian Contributions io Knowledge, 't'Ol. X, 1868. 
•Ob&erv&tio1111 made al; the Magnetical and M.e1oorological OblerTat11r7 at Toronto, in c.n.da, UDder the superintendence 

of Colonel Edward Sabine, vol. II, l8l3, 1844., 1846, with abltracts of obeervation8 to 1862, lncl'llllve. London, 1861. 
IS Phil. Trana' R. 8., 1861, art. v. 
"Observationll made at the Kagn.eti-Olll and Meteorological Obeor'""°1'y at -ror-to, in o.-la, under tU aaperia'8rldence 

of ~r General li:d:wud Sabine, ,,ul. m, 1"6, 1847. 184-8, with ......... of~ to 1866, lnolmms.. Loadoo, 1867. 
"The observations were made at the even Oottmgen &ime, 6~. 00..., ~ lo M. Hpa., flll l'lu.hllpldr. time. 
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TABLE I. 

Normali! of the decliiwmeter readings.for each obserning hour and month in ilte year 1840. 

[Ob~ervations taken mt minu.tes after the hour indicatt"tL] 

I PHILADELPlllA ME.AN TIME. 

MONTHS. 

Ith. 1
---,--------,---~ I , , 

04. 2h. , 41.. 6h. , Ph. ' !Oh.. / Noon. I 14h. 16/, 

-----·--·--. 1-j-· 1-1-. 1--·-.-
~:~;~::::::::: . .-::::···::::::::::::::::::::.I :~:~ ::~::I ::~:~ :1:~ I ::: i ~=.: :: : I :::: :::~ ::~:: ! ::~:: :::~ 
Augost ...................... , ............ / 49.5.3 49.5.71 498.8 5116.1 [ 409.1 j 4E9.4 480.5 481.9 48~.2 493,Q' 401.0 195.l 
Septembert ......... ., •• , ••••• ., ............ [ 49il,.5 495.2 496.9 503.2 ji 502.5 i 490 8 477,3 479.5 4·8 4 4&'9 ~ 493.3 49l.6 
October .............................. ······! 492.5 490.4 4!11.l 489.l : 48-9.2) 484.l 418.4 4i7.:i. 4~1 9 485.3 4B5.9 493 l 

November+ ................................. i 481.1 i 480.6 482.9 4&1.71 485.41 481.7 474.2 472.51 477.5' 48U.8, 483.6 ! 482.7 

llecember ................................ j 477.9 475.2 479.8 4W . .5 j 4E0.5: 4il0 6 470.7 471.6 472.7 ! 478.5: 479.U ! 1e1.2 
I I : I 

Mean ................................. 1~00.14 489.901 492,27, ~! 496.561 487.86 ~/' 478.60 483 6i[ 487.83: 489.21 1~ 
Correction~ ........................... !+ 5.21 5.101 5.3:;' 4.5~1 5.1~1 5.85 .5.U5 4.65 4.46'. 4.Jtij 4.75: 5.2.5 

l 
______ , __ !1 __ 1--------i--!--i--

Mcon for 1840-........ , ••••.••••• ••.••• 495.351 495.0U 497.60i 500.4B 501.731 493.71 4€3.7~ 482.ll!\ 488.0i,1 49-2.WI 493,99, 406.05 

Correction fori11rlex11 ...... •••••• ..... ·I+ 93.301···· .... j •••• ····j .... ····I .. ·· ···T··· ···· ······ .... ···· ·· ·· ···· ···· ····!···· ··· ; ······ · 
1

---:---1---1---:---!--- --- --- ---l---!---1--
Correctedmeanfor l840 ............... .588.6.51 588.JOi li90.9l•I 593.76: 595.03i 5~7.01 577.08 576.55 .581.311 Z85 4911 587.2!1· 5e9.35 

I 1 i . I i I ' I 

* 1'be readings from June I to July IS, (15 hour~,} on the college building scale, we1e converted into ob:wri..-atory tica.lc reading::; by e=ubtracting U·1°·.1 
at division 622.8 of tile old f;Cale, and con\·erting the value of a di\•ision 01.345 of tlie old into the eorref;ponding reading for the value of a divh;;ion 01.4.53 
of the new scale. The mean readings, thus corrected, of the tirat 18 days of J11ly, were then properly combinc1I with the mean of the remaining day:> 
of the month. 

f In the month of September, hour8, the comparhmns were made with the half-monthly means, owing to the tapid dn.nge of the readings. 
t On U1e 23d. of Novemb~r the index of the de-clinometer bar Bhifled lY.5 ~cale divisions. A co-rrectwn of + 19°.5 has therefo:re been added to 

observations al\er this date, and likewitie to all the readings of the fuJlowing month. 
§ The correctinns be.re given for referring the mean of the last seven months of the rear to the mean for the whnl.e year are derived from the 

normals of the following )·ear 1641, by comparing the mean of the same seven months with the annual mean of tbat year. Compariug the same months 
in the two years, the character of the changes appears to be about the same. 

II A funher correction for change in the zero o1 the seale required to refer the readings of 1840 to the readings of subsequf'nt rears. Owing to a 
rearrangement of tbc instruments 011 January 7t 1SU1 the scale readinga cttanged 112.8 divisions; and f.=ince 19.5 scale divi;;ions bad been added tu the 
December readingill, lhe resulting correction is tbe ditrerenee o-f the two, or + 93°.30. 

'fABLE II. 

Normals of the deelinometer readings for 1841. 

[Value of l div.= 0'.453. Time, 19~ minutes later than indicated.] 

PIIILA.DE.LPHU. )lfRJ.Jf TtHR. 

lllOXTllB. 

----------------l-o_i._._1~1~1~1~~ NMn. ~~~ OOA. !~ 
f. •1•1• • 0 • O O •lo 

January .••••••••••• ,....................... 579.3; .577.0, 578.6 576.9 JiS0.7 581.9 570.0 1>58.8 570.3 574.2 578.0 : ll~.l 
Febraary ••••• •••••••· •••• .................. 575.0 573.2 I 575.6 , 577,8 582.l 579.5 569.5 566.0 569.5 572.4 574.4 i 575.8 

llareh .•••••• ··••••••·•••••••••••••"•••••· 577.1 577.6 580.9 562.9 I 5!l6.8 57S.9 569.4 567.7 571.8 576.4 577.4 577.7 
April ..................................... 580.0 G!!l.9 582.9 585.6 587.6 579.4 561!.@ !i66.I 571.7 576.9 57!1.0 579.1 
May........................................ 679.1 579.8 581.9 587.4 589.1 578.6 5611.4 li67.9 573.6 577.4 578.5 580.1 

J11ae. ••••••••••·•··················· •..••. 571.7 57il.2 574.7 583.3 582.6 571.l 561.6 560.3 565.0 570.l 570.9 570.8 
July........................................ :;69.9 568.5 571.6 576.4 581.2 571.8 55B.9 557.3 562.3 567.2 568.8 568.6 
Auga11 ••••••• ...... .• •• .••• •••• •••••• .••••. 568,4 570.:J 571.6 580.1 583.9, 568.11 558.3 b5S.9 564.0 566.8 568.6 568.9 

September .................. ••••••••••••.... 565.l li64.5 565.5 569,4 571.l 5114.l 553.6 .';54.5 559.5 562.9 553.8 564.0 
October ........................ •••••• •••••• 566.8 566.3 565.5 567.6 569.4 5118.11 561.0 5611.3 51H.7 573.5 568.6 569,3 
November.................................. .557.9 558.5 55111.5 557.6 561.7 557.1 551.8 5411.9 553.4 554.9 558.0 558.6 
&eoember •••• •••.•••..••• •••••••••••• .••••• MO.l 659.3 560.5 559.6 560.1 558.l 552.9 551.7 555.8 559.6 563.3 561.6 

........................... 570.811570.76 --;;,;;~-;;;.; 571.47~~ 565.l~ ~-;;;:;;.f~ Mean ••••• 

3G 
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In general during the year 1841, the readings are more changeable than during the follow

ing years. 

The re-arrangement of the instruments, and consequent shifting of the index of the scale, 

allmled to in tlrn preceding notes, interrupted the observations between .January 1 and January 12. 

The normal for October, 14li, was obtained by comparing with the half monthly means aml 

taking the mean of the two results as in a similar case for tho month of September of the pre

vious year. 
TABLE III. 

Normms of the decli1wmeler readings fur 1842. 
[Vaine of 1div.=01.453. Time, 1\Jl minutes later tbftn indicated.] 

PDlLA.Dli:LPRU. M8A..!f TIME. 

MONTHS. 

OJ.. 
1 

2.\. 11.. 64. / SA. IUA. . Noon. HA. I 16A. 1 UI>. I 201>. 221>. 

---------------1-- --.- --.- --. -i--.- --.- --. ---.-,--.-j--.-1--0 - --.-
January..................................... 564.3 563 8 565.3 005.9 570.9 566.4 556.7 556.0 562.9 I' ll63.2 I Mli.l 567.8 
F<bruary. ........................... ...... 564.5 564.3 [ 563.S 565.1! 567.8 56.i>.5 558.1! 559.9 55tl.O 561.9 i 005.3 565.5 

March................................ . .... 564.8 564.1 565.4 se&.l 571.B 56!>.9 665 6 553.9 555.4

1 

560.31 564.5 564 9 
April...................... .... ...... ...... 563.3 565.4 566 l I 568.5 569.7 ;563,6 554.« 55~.5 555.l 560.6 661.3 t63 () 

May... . . ...... ..... ....... ... .. • .. .. .... 563,31 554.3 Sfl6.0 
1 

571.2 56!1.5 56J.O 552.6 55~.3 557. 7 560.8

1 

561.8 562.3 
June ....................................... 5646 563.7 567.21 573.7 573.0 !ili!U! 555.l 552.5 558.31 561.8 563.7 564.l 

July........................................ 566.0 566.0 568.4 576.6 676.4 565.B 556.3 5:13.8 558.5 i 562.4 ,
1 

.'ifi.4.2 567.1 
August .................................. ~4.8 I 56B.O 568.t. I 573,7 :;w.o 500.0 552.3 553.7 561.51 562.2. 564.1 564.5 
September.................................. 567.4 567.B 570.0 576.8 574.9 561.2 356.0 555.4 5'12.0 ii 565.71500.7 500.6 
October........ ••. ...... . ...... ...... . .. .. 563. l 563. l 564.4 566.0 561!.8 564.0 556.0 555.0 558,2 564.3 li65.0 565.3 

November.................................. 564.2

1

563.8 565.5 566.9 009.2 563.3 356.ll 557.3 561.2 i 564.0 I 005.5 565.11 

December.................................. 561.7 560.7 562.l 562.7 I 005.5 ~ Mli.11 556.2 560.~ :-562~1 ®.5 563.8 

Mean................................. 564.33\ 564.42 566.07 5119.44i 571.04 563.76 555.30 ,554.541 559.161 561!.flll l564.31 564.99 

TABLE IV. 

Normals ef the declinometer readings for 1843. 
fVaJue of l div.= 01.453. 'l'ime, l9l minutes Jater than indicated.) 

I 
MONTJll, 1-------------·· 

---------------~l~~~~~I~~~~:~~~ 
PRILA.Dll:Ll'UU. KE.UI" TIJIB 

~::::~·::::::::: ·::::: ::::::::::::::~:::::/:::::::: :: .. :::: :::: :::: :::: :::: :::: :::: :::::::: ........ ::: :::::::: i:::: ·::: :::: :::: : :::::: 
=~h.::::::::::::::::::::::::::::::::::::::i··~;:;· ··;;~:~· ··~;~:~· 57~:;· --;,~:~· .. ~:~· ··~;:~· ::~ 56U 5114.8 .. ~:;· .. ;,;:; 

May .................................... I 567.0 567.3 5611.6 574.6 1175.6 565.7 1>56.0 556.ll 562.!I 1186.4 566.9 567.3 
JQne.................. ....... .......... .... 566.0 565.6 568.4 574.l 117.l.9 !164.8 556.4 556.0 561.l 1!64.3 li64.0 MS.6 
July........................................ 566.9 565.9 568.2 574.2 574.6 li64.5 S55. I 5114.l 559.5 563.6 ll63.8 l!(IS,6 
Augu1t•..................... ...... .... ..... 56(,2 564.5 567.2 573.5 572.7 560.5 555.1 554.6 561.2 l563.6 .'lllll.3 W4.2 
SPptember .... ............ .......... .... .... 500.4 560.4 ~.3 MS.7 1;66.6 554.61 S-17.S 551>,5 !i5G 8 51l8.0 l!(IO.O 558.7 
Oetober................. .............. ...... 55!1.6 559.6 559.9 569.l mi.o 560.8 553.6 s;;~.7 .'>56.2 558.2 .tlOO.l ~9.7 
Noveml>er....... .... .......... .... ...... ... • 656.3 556.6 557.t 559.l 561.3 556.ll S50.4 551.l 553.8 556.3 .557.5 557.3 
Decemb<or ...... .............. .... ...... .... 559.0 5>7.4 557.8 i 560.0 561.!I !1511 9 652.9 550,9 SM.6 558.!I 559.6 5:19.9 

1------------------------
Mean ................................. 1 563,123 563.0:: 1i64,d 1'1118.67, 5119 71i 561.471 $63.-42 ~.19 MS.!17 5111,50 .ll62.51l 5e:l.OO 

\------------------------
Correcttonf ............................ ! +o.oo -o.n -0.41 -1.lM -0.30 +o.~ +0.44 ........ -0.6!1 -o.w +o.33 +o.35 

Oorre<lted mean ....................... 1~ 5112.9!.! ~ MUI 11611.4' ~-;;;;:;;;. ~--;:;, 1181.~l~-;;.; 
I • 

• The ft9p8tlllioo tll-ds of tlw declinometer pve way on t.lle 9tll of A......,1, and ap111 on the 111111 of January, 184 .. ; bnt, aft.er~ !he 

I nmument, rite 1!88pet retumed almost e.o:aetl)' so 1u fornier reading-& """"' or the two e1uuap8 "'" as a eorree-, + 18. 7 .a--. w:bieh wa• 
ACCm'dingly added to all tile readlnp or Ill& )'eel' after Aucust 9, 21 houn. 

t The N>rreetion I<>,..,,..., lhe mean of the Jut 11Jne month• to the mean or all the montba Is ileriffd from the readinll" of 1ll.e precedilll year, as 
bPlng more uniform in eb&l'&eter than those for the Y""' fellowing. 
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The hourly readings commence on October 1, and are continued to the close of the series. 

To make the readings of the odd hours of the months of October, November, and December 

comparable with those of the even hours during the whole year, the means of the even hours 
for the months of October, November, aud December (1843) were compared with the corrected 

annual means respectively, which gave the corrections for the even l10urs; and the corrections 

for intermediate odd hours were obtained from those of the nearest even lwurs. The deduc

tions from the series of observations at odd hours have but one-third of the weight of those 

obtained from the even series. 

TABLE IV, ( b.) 

Additional normals for the odd hours of the months ef Octolil?r, November, and December, 1843. 

[Value of 1div.=0' .. 4.5'l. Time, 19-1- minutes later than indicated.] 

PllIL.ADRr,PRL\_ Ml!:AM TIME .. 

I~ ~l~\~l~l-~~J~1~~1__::_~: 23A. 
--------1 I I I . I I I 

I 

. 0 • I 0 I 0 • I • I • • • • I • 
October ... .... ............... .... .......... 500.'2, 559.l , 56(),6 ;I 565.1 I 560.0 056.5; 5S2.6 I 554.2 557.0 1 559.7 561.l j 560.7 
November............. .•••• ................ 556.7 j 506.6 ! 557.4 561.8 I 560.1 552.6 i 550.0, 552.6 554.9 l 557 . .S 557.7, 557.4 

• I I i I ' I 

December .............................. ""I 5.5!!.l ! 558.2 i 558.8 I 560.8 I $1.9 056.7 i a51.4 ! 553.l a57.5 I. 555.9 560.0 ! 55~.5 

Mean ............................... i 5511.33! 5>7.971 558.9:JI 562.57 562.33

1

1555.27.1 551.33! 5~.3() 5.56.471 558. 70 5';!1.60.· 5!i9.2(1 
! : 1 , l : I I : 

. i --1---1---1---1--- ---:--1-- ---:---,---i--
CorreellOll ............................ \ +5.0ll + 5.371 +6 :ltij +s.84

1

· +4.9-2

1 

+2.37'·, +2.091 + 3.20 +:1.14: +3. 741 + 4.081 +4.1U 

1-1·--1-:--1----:-.--i-1·-1-
Corrected menn ....................... 

1
1 5B:J.34 .>63.34! 565.2!JI 569.41 567.l2f>.

1

. 5S7.64i 553.42.I 5.56.56 560.21: 562.44 563.68! 563.90 
I I i ' ! I I 

MOllTH&. 

TABLE V. 

Normals of the declinometer readings for 1844. 

(Value of l div.= 0' .453. Time 19j minute~ later than indicated.} 

PUIL.t.DELPR:U, KEAN' TIME. 

KO NTH•. ' I ) ' -
--------------~~~ ~h--~~l~;~f~~I-~~ 
~::::~,;::·:.:::·:::::::".:::::::::·.:::::::::! ::~ :·: !i::: [ :!::I ::: ::~ 1' :!:! 1., ::!:~ i ::: ::~ :~:~ ::: 
Mareh ..................................... 1 558,0 559.0 55!1.!I I 557.9 559.tl 560.2 561.3 I 063.6, 564.8 564 l 560.3 5.54.9 

Ayril. ••• •• ••,. ....... ••• •••• ............ ; 556.6 557.0 

1

. 5!>7 .2 556.9 557 .5 558.4 561. 7 1 558.5 i 564.4 561.8 .557 ,l 5:;2,0 

::·:::::::::::::::·~::::·:::::·.:::::::::::\ ~~:~ ::: :!::I :~:~ :~:: ::: ::: I ::~I ::! ::: ::! ::: 
~~:~;;::::::: :::::·::::.::::::·::::::::::::! ::: ::: I ~~:: ~~:: ::: ::: ::: I ::: '1' ::: ::: ::~ ::: 

Sept<>mlter •••• ••••••• ...................... i M:J.3 .543.1 544.1 546.0 546.li 1>17,l 550.0 5&!.9 552.4 54S.B 538.3 s:l!l.li 
m!Ober ..................................... , w.1 545.3 544.2 54ti.l .545.8 544.4 548.6 550.9 551.5 548.7 I w.a 540.s 
November ................................. , 546.8 Mli.8 548.3 548.6 M7.4 548.5 551,li 549.ll, 548.4 547.9 I 546.!J $42.B 

Deeeruber .................................. I !;36.1 535.8

1 

535.4 535.9 636.8 537.3 I 537.2 536.8 
1 

537.11 539.3. 536.I 5Jil.9 

Jl:eaa ................................ :~~I~ 550.23 551.2/J ~1~i~!~ ~I 548.BO 543.96 
I ' I I 



 

MONTHS. 

Jnnuary •••••• , , •••••••• •• •• • • •• •• ••• · •••· 
Februnry ••• , .................. , • • • . • ••••••. 

~larch •••.••.•• , .................... ···•······ 

April ........................ ··••·•· ··••••· 
May ................................... . 

June •• ,,, ••••••.••••••••••••• •••••·· 
.ruly ••• • . . •• •• • ••••. ••• • •.•••••...... · ·. 

August .•.•••••••••.••....•.•.••. 

September .•••••..•..•...••.•.•••....... ·. 

October ....•••....•.. , ....••.. 

:N'ovcrnbr.r.... .•. . . . . . . . .............. · · . ·. 

Deceml:Jier •••••.••.. • · ••.• • · · • • • • · · · · · · • • • 

]fenn .••••........••.•••..••......••• 

---~-------------
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TABLE V-Continued. 

552.9 l,·. 

5.51. l 

552.4 

551 I 

553.2 

553 0 

M9.6 

5't6.2 
536 5 

537.3 

536.3 

550.6 

547 .4 

538.3 

531.4 

5:i~ .3 

5'H.8 

5'9,3 

541.1 

54~.8 

530.6 

[ 549.4 
I 
i .545. 7 
I 535 e 
r 53-5.0 

53.5.5 

S:l-2.0 534.3 

5.10.0 534.1 

539.5 I Ml .4 
5tl.7 I 541.5 

5~9.3 j 529.4 

--r---
540.9i i r.w. 7cl :l4t.32 

PHILADELPHIA. MEAN TIME. 

554.1 

554.7 

16/1. 

556.3 

506 4 

I 17h. 

551. 7 i !Kl3.0 

547.0 ' 549.6 

556.9 

556.6 

555.2 
5;3.4 

538.9 
540.Q 

53-.8 

538.7 

538.3 

5·1-1.0 

546.1 
53~.l 

543. 75 

SH.I 545.l 
542.4 545.;J 

5H.9 , 544.5 II 

542.1 J 544.3 ' 

539.4 I 511.9 

545.71' 515.4 
545.6 547.9 

~~I 531.8 

545.64! 5f7 .6· 
I 

18h. 19h. 

537 .8 ~59.2 

557 .6 5.~8 .4 

555.6 :;58.0 

533.4 !i5:L8 
!>4.3.2 548.5 

545.6 546.2 

545.8 546.2 

541l.O 546.5 

54'2.4 :i4l.9 

545.61' 545.0 
548.8 548 2 

525.9 537.0 

54R.411 548.91 

20h. I 2111.. : 224. 

--·i--,--

:;;9.51 5:0.9 i 5:0.8 

5.'\9 9 I 559.4 i .550,1 

558.4 I 558.2 . ro8.6 

556.2 ! 555. l 5:i.>. 7 
546.3 : 517.3 517.3 

545.5 ! 541l.8 548.0 

546.ti I 547 .4 548.8 

546.7 t 515.li Mi.8 

513.o j M4.6 j 54a.; 

544.9 : .>44.6 'I M4.o 
548.3 i &49 .6 ' 548 .0 

536.8 ! 5~7.4 i 537.8 

--1--1--
549,4:111 549.ro1 M0.10 

; 

~h. 

559.6 

5.59.0 

559.7 

559.:l 

547.s' 
548.5 

549.::! 

.S47.7 

543.3 

544.6 

518 0 

537 .I 

550.33 

To the ohservotion~ between l:t1wary l arHI Janunry IO n correction of+ IB0
• 7 W/1$' :ipplied, as e::tplnined iu .the pmcetling notP. •. 

In the month of IJece1nber tha declirution changed so rapid.y a.s to require the use of half monthJy rneans; the mean of the two results is in~erted 
in the above tabl.e. 

TABLE VI. 

Normals ef the declinometer readingsfor 1845. 
[Value of l div.= 01 .~l\3. Time 19-j- minutes later than indicated.) 

I PRtL.A.DELPDtA. ME.A.M' TIME. 

i~ llL. I 2h. ah. I ""· ! 5A. ---;h.1 7-,.-. -,-p-,.-. -rl -9,.-.---;,::-T~lh. 
--------------1---•--1----:-

MONTIIl!I. 

January ..................................... ; :;:i;;,91 53;.3 I .'hl~.l 53;.5 ;;:J;.O 1

1 

53;.6

1 

53-;,9 I 5;i;.2 5~.8 53;.B ~.2 5,;;.7 
February.......... ........................ 531.6, 531.l s:Jl.0 032.4 632.3 533.1 534.71 535.9 535.7 535.4 533.0 528.6 
March ...................... , ..... ,......... 53-2.9 532.7 533.7 533.6 535.0' 53:1.91 536.0: 5:18.8 539.4 538.6 j 534.5 529.4 

Aprll ....................................... i 529.l 5'28.B I 529.0 5:19.2 5'29.S [ 531.7 534.0 I 535.6 537.5 535 4 528.5 ! 522.5 

May ........................................ !ill!l.9 1 531.3 529.7 531.7 o3a.2: 536315393 541.9 540.7 5360; 52~.o\ sia-2.6 

June ..................................... 1 531.5 531.7 1 mll.6 532.0 534 8 :<37 9 541.9 i 543.5 542.5 538.6 532.fl ! 5~4.V 

i-- ___ 1---,--- ---.--- ---!--- --- --- ---:--
Mean .............................. I 510.98 531.15' 531.00i~ ~) 534.081~1~~ 538.6u 536.30 531.071~ 

Correction• ......................... 1-2.42 -2.5() -2.58i -241 -226! -2.fl~j -1.81, -2.01 -2.21 -2.76 -3.30-2.94 

-- --1-----1-i-----
Correoted mean............... , 52".56 528.60 52~.44 fi!lll.3-JI 530.76 53~.05 534.66

1 
536.4: 536.3!1 53:1.541 527.77 1 .522.84 

: 1 i I ~ I 

TABLE VI-Continued. --------.. ----------1 
PlUL.A.DELPllXA. JIEAN TJXE. 

M.ottns. \---

---------------1 Noou. ~/~~~1~~ 
I .. 1 \II 0 .. 0 • 

January....... . •• • ..... .. . •• •• ....... ••• • . 524.2 525.2 i 5i!6.2 528.0 S!O.l 

1

. 531.@ 532. 7 
l<'ebrnary............ ...... .•••.. ...... ••••• 524.4 523.o \ 525.3 527.5 5-J9.7 530.4 @2.4 

Mareb •••.•••.•.•.•••••••• ·~, ••• 

April .................................... .. 

!day .................................... .. 

5114.8 

517.8 
517 .l 

June ....................................... 1 Ml .3 

522.5 , 522 8 5M.8 527.B I 5l!9. 7 531.6 

513.9 5l4.0 517.2 5111.5 5•5.8 {;27.8 
5l6.8 ! 518.9 522.1 Si!!f.7 55!!1.3 l5!19.6 

519.6 i 520.0 522.1 liil5.4 528 g li:I0.3 

!9k. 

531!.8 

531.3 
53.1.0 
5117 .9 

530.4 
:;:J0.7 

l!Ol. 

63:1.3 

533.6 
533.0 

51l8.l 
52!1.7 

530.J 

---:---
• ! 

63:1,0 I 

531.4 i 
,633.a I 
528.51 
5311.3 ! 

530.7 \ 

5:f2.4 

532.3 
533 5 

l>28.0 
530.5 

530.3 

53'2.0 

531.9 
534.0 

529.4 

530. 3 
531.4 

;--- ---!------ --- --- --- --- ---;--- -
!~ ~:~_523.621~-:i2!1.321~ ~ ~ 631.1s/ 531.11 6Jt.50 
• ' ---i------

Mean ............................. . 

Correction• ......................... · -2.611 -228 -l 11 -1.80

1

-1.62 -1.641 -1.50 -1.9!i -2.2~ -2.36 -2.41 -2.44 

Cormteo m~all ......... ·-···· ..... i 519-~·I 517_~ 5~9.22-~l.1521 ~~-llh ~~!~ -;~~.-r;;;;, ~:~I 529.06 

* A8 ind~-cated by the annuaJ eb~ngo in the re:ndin'{a 1 it wu considered prefen.ble to obt&in th6 annual me-an by dedocing tbe correction to the mean 
Of the firMt stX DlOlltb~ from tbe readmp Of the preceding year a.nd th09'C of t.be year l@ti, 
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l<'or tlrn purpose of comparing the annunl mean;< of the normals, or the mean march of the 

regular solar-diurnal variation for each yoa1·, tho preceding results have been expressed 

analytically by means of Bessel's formula, au<l by ihe application of the meil10<l of least 

squaI'es. 

In these formulro the angle 8 is reckoned from midnight, (Philadelphia,) at the rnte of 15° 

for each following hour. It was found unnecessary to carry the expre~sions beyond the third 

term, the fourth being generally smaller than the probable error of an hourly normal. "r c 

obtain accordingly-

For 1840______ D = 58r;u 73 + 6°.214 •in. (e + 3lF' 35') + 4ll.588 sin. (2 e + 2170 33") + tL·.640 'in. (3 e +€SO 50'.) 
l84L _____ D = 569°.87 + 4°.sss sin. (O + 30"' 05') + 48 .380 ein. (2 t:i + 212'.) 38'.1 + J0.581 •in. (3 o + 50° 14'.) 

1842 ----· D =5630.33 + 40.94,4 •in. (fl+ ;130 49') + 40_211 sirt. (2 fl+ 2170 12''1 + P.463 sin. (3 fl+ G4° 42'.) 
1843______ D = 5520.01 + 40.u9 sin. (O + 360 00') + 30_91s si11. (2 o + 21so 05') + l0.811 sin. (3 e + 680 1s·.:1 
1844-_____ D = 5480.89 + 40 486 "" (e + 340 35') + 30.872 •in. (2 e + 2220 23") + P.!\02 sin. (3 e + 68" 53'.) 
1845---· •• D = 52B0.12 + 40.5!8 •in. (0 + 350 331 1 + .p 872 sin. (2 o + 2250 35') + lD.087 sm (4 o + 610 20'.) 

Owing probably to the several accidental changes in the suspen,;ion of the bar, and conse

quent uncertainty in the precise amount of scale correction, the mean readings of each year, 

when compared with one another, exhibit differences not actually due to inequalities occasioned 

by declination changes. This question, however, does not directly bear upon the present 

investigation, which mainly depends on differences of readings; and it i;:; proper to remark 

that the observed increase, giving the weight one-half to tlie mean of 184() and of 1845, is 

under the supposition of a uuiform annual change between these yeurs equal to 4'. 50. From 

Mr. Schott' s investigation* of the secular change of the declination at Philadelphia, supported 

by observations between the years 1701 and 1855, the annual increase between the years 1840 

and 1845 is 4'.98, a result which accords tolerably well with actual observations. According 

to his formula, the declination on the first of .January, 1843, the mean epoch of the present 

Eeries was 3° 32' west, with a probable error of ± 10', which corre<lponds to the scale reading 

560.31, deduced by taking into account the weights of the ammal means. 

We now proceed to the investigation of the inequality int.he diurnal variatiou, chauging the 

preceding formula, for greater convenience, into the following: 

For 1840. -----. A=+ 2'.lll5 sin. (150" + 360 35') + 2'.07~ sin. (300 n + 2170 33') + 0'.74.3 •in. (450 n + 680 50".) 
1841. _ .• _ __ A=+ 2'.214 sin. (150 n + 300 05') + l'.98i sin (30'.J n + 2120 38') + 0'.716 •in. (450 n + 500 14'.) 

1842. -· -- -· A=+ 2' 240 aitl. (150 n + 33° 49') + l'.908 •in. (30° n + 2170 12") + 0'.663 oin (H" n + 640 ·U'.) 
1843. ---- -· A=+ 2'.015 sin. (150 n + 36° 00') + l'. 775 oin. (300 "+ 2180 05') + 0'.820 •in. ( 450 n + 68:J 18'.) 
1844. ------ A=+ 2'.032 sin. (150 n + 340 35') + l'.7M ain. (300 n + 2l20 23') + 0'.816 •in. (450 n + 680 r,s'.) 
1845. -·. ___ A=+ 2'.060 .U.. (150 n + 350 331) + 2".206 sin. (300 n + 2250 35') + 0'.900 •in. ( 450 n + 610 20'.) 

In which ..1 =the regular solar diurnal variation, and n the number of hours after midnight. 

To show the agreement between these expressions aud the corresponding observed quanti

ties, and to exhibit to the eye the character of the diurnal variation, the results have been 

thrown into curves. The observed bi-hourly means are represented in diagram 2, Sketch 37, 

by dots, and in no instance do they differ from the computed values by as much as 0°. 8 or 0'.3. 

As a specimen of the i·epresentation, I add the results for the year 1845: 

0 Report on the progress of the U. S. Coast Survey for 1855, Appendix No 48 and Appendix No. 24 of tlte report for 1859. 
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Hour. 

h. m. 
0 19i 

2 19~ 

4 19~ 

(; 19i 

8 19~ 

IO 19!1; 

REPORT OF THE SL'PERINTENDENT OF 

Obsen-ed Computed 1

1 

C-0. j Hour. Observed 
value. 

' II 
""'lue. value. , I 

o ,_o -1---~o 11-h. -m. ,-o-

528. 56 528. 991 + o. 43 I 12 19! 519. 01 , 

528. 44 528. 48 + o. 04 I 14 19! 519. 22 I 
530. 76 530. 26 I - o. 5o J 16 rn, 525. 25 

534. 66 535. 11 I + o. 45 I 18 19~ 529. 08 i 

53~.391 535.97 i -o.o i 20 19~ s29.01 I 
521. 11 528. is ' + o. 41 I 22 rn~ 52s. 10 1 

[, ! 

Computed I C-0. 

value. I . -----·--

5~9. 231 
518. 961 
525. 18 

529. 15 

529.07 

528.86 

0 

+ o. 22 

-0.26 

-0.07 

+0.01 

o.oo 
+0.16 

The average probable error of any single representation by the formula is ± 0°. 22, or 

+ 0'.10. 
By means of the preceding formulrn the following values were computed: 1. The time when 

the north end of the magnet reached its extreme eastern position, or, in other words, the epoch 

of the eastern elongation. 2. The corresponding maximum scale reading, or, more properly, 

the corresponding minimum of western declination. 3. The time of the occurrence of the 

western elongation; and, 4. The corresponding maximum reading of western declination. In 
the last two columns the difference of the scale readings, or the amplitude of eastern and 

western elongation, i;; made out in Reale divisions, and also in minutes of arc. The inequality 

of this amplitude next requires our attention. 

I ~ j ~ § 
Amplitude. 

1~ 
l!'or- 1' ; ~ I' 

18:0--~~~-~-~ i-h-,.-2-,,~--a.-m-i--5-;_5_. -67-I--~---;4-,.-p.-m-.-l---5~-5-.-7-l-l---;9-.-9-6-..,.1---~-. 0-8 

18lL _____________ 
1 

7 49 577.91.1 1 49 56tl.21 17.75 I 8.06 

1842 .••••• ________ I 7 35 571.24 l 37 553.96 17.28 II 7.83 

1843-------------- 7 40 569.54 l 24 553. 06 16.48 7.46 
1844 ______________ , 7 32 556.00 1 18 i 539.99 16.51 i 7.51 

1845 ••••••••.••••. 7 34 536.65 I 16 I 517.fil 18.84 I 8.53 

Mean ••• • - - •• - •• 
1
--7-3_6_a._m-.-l-----r--l-30-p-. m-. -----i-----i·----

± 3 I ± 4 I 
The inequality constituting the ten or eleven year period is plainly exhibited in the last two 

columns of the above table, the progression in the numbers being quite regular. The year 

1843 is clearly indicated as the year of the minimum range of the diurnal fluctuation, but 

whether the period is one nearer to ten or to eleven years cannot he decided from the Girard 

College observations, since they do not embrace a year of maximum amplitude. The epoch of 

the minimum, however, can be determined with more precision. For this purpose only, the 

values in the last column are rcprc!>ented by the formula, 

.A.= 9'.08 - l'.14 (t -1840.5) + 0'.201 (t-1840.5) 2
, 

de1luced by the method of lea8t 8quares, and the quantities come out as follow,;: 
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I I 
Year. Observcrl Computed by [ Difference Year. Observed \ Computed by Difference. 

amplitude. formula. amplitude. ! fvrmula. 

-------

1840. 5 ______ ---- 9'. 08 9'. 08 0'. 00 1843. 5 _______ __j 1·. 46 7'. 47 -0'.0l 

1841. 5 ___ • --- --- 8'. 06 8'. 14 - 0'. 08 1844.5 _________ 1 7'. 51 7'. 74 -0'.23 

1842. 5 ______ ··-· 7'83. 7'. 60 +o'.23 18 4 5. 5 ________ -I 8'. 53 8'.41 + O', 12 

Probable error of any single amplitude, + 0'. 11. 

That portion of the ten or eleven year period which results from the preceding discussion of 

the differential observations of the magnetic declination, free fJ om the effect of the disturb

ances, as far as the latter can be eliminated, is shown grapl1ically in diagram 1, Sketch No. 37. 
The month of May, in the year 1843, is indicated by the formula aR the epoch of the 

minimum amplitude. 

We nuw proceed to the discussion of the disturbances as far as they bear on the decennial 

inequality, taking in also some collateral results. 

The total number of observations for changes of declination recorded and discussed amounts 

to 24,566; of these, 2,357 were separated as disturbances differing eight scale divi8ions or 

more from their respective normals, leaving 22, 209 observatlons, from which the preceding 

results were deduced. There is one disturbed observation in every 10.4 observations. 

The discussion of the disturbances divides itself into two parts, that of the number and that 

of the amount of the larger deflections. 

Owing to partial incompleteness in the number of observing months in some years, it became 

necessary to fill out the number for the annual inequality from the results of the complete 

years. Their number for each month in the complete years is given in the following table, the 

numbers for 1844 having first been divided by two, in order to make the hourly observations 

comparable with the bi-hourly in the years 1841 and 1842: 

Month. 1841. 1842. 1844. Mean. Ratio. 

January-······-········ 33 44 5 27 0.75 

February ••••••• ---- ••.. 25 26 5 19 0.53 

March-·····-····-······ 26 24 Z<l 25 o. 71) 

April ---- ••• -·-· •••• --· 25 31 !19 32 0.89 

May·--------·---··--··· 33 14 17 %1 0. 68 

June.·-··-··---·-·-----· 31 30 7 23 0. 6l 

July ••••• - • --- •.. ----- .. 30 40 15 28 0. 78 

Augaat •••••• __ • ________ . 49 64 44 52 l.45 

September •••• -········· 57 60 ,... 31 49 1. 36 

October ••••••••••••••••. 94 86 53 78 2. 17 

November·········--·-· 81 22 42 48 I. 33 

December·-···-········· 55 5 26 29 o. 82 

----
Sum ••••• ·--- ........ _ ...... 539 446 308 431 12. 00 

---- ----------------
Mean.···------------- ---------- ---------· ---------- 36 I. 00 

.. 
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The last column contains the ratio of the mean monthly value to the mean annual value. By 

means of these ratio8, and using the observed monthly values in each defectivu year, the 

numbers in the following table were filled up, all the deduced values being indicated by 
brackets. As in tho preceding table, the \ralues refer or were made to refer to bi-honr]y 

obscrvatiom•. 

Table showing the number qf disturbances in each rnonth ef the yenrs 1840 to 1845. 

____ r-_i_o_"_t_h_. ____ / _1_s_4_0._ , __ 1_s_1_i._
1 

__ 1_s1-,2_._, __ 1_B4_3_._, __ i_s4_4_. _, __ is_4_5_. _, _M_e_a_n_. -i-Ra-ti_o_. 

January __ .. _______ .. ____ _ 

Ft'hruary _ ........... ____ __ 

March - _. - -- __ .. _________ _ 

April---------------------
llfay ••••••••••••••••••• __ _ 

June.------------------·-· 
July ___ . _ - __ • _. _____ .. __ _ 

August. .. ___ •• _. ___ ._. ___ _ 
Sept€Dlber ________________ _ 

October----·-------···----
November--·-·----------

December-·---------------

Snn1 ~----- ___ ., __________ : 

"''.'"""" "'m Md m-. --1 

(30) 

(21) 

(28) 

(lW) 

(24) 

8 

44 

40 

5(j 

94 

19 

83 

483 

33 

25 

26 

25 

33 

31 

30 

49 

57 

94 

81 

55 

4t 

26 

24 

31 

14 

3(} 

40 

64 

60 

86 

22 
5 

(17) 

(12) 

(1 GJ 

21 

15 
12 

20 

80 

27 

16 

8 

4 

5 

24 

39 

17 

7 

15 

t4 

31 

53 

42 

26 

19 

13 

14 

11 

12 

(17) 

(32) 

(30) 

(48) 

(28) 

(18) 

2.5 

17 

22 

29 

19 

Ji 

28 

51 

44 

ti8 

35 

32 

387 

0.71 

0,52 

0.68 

0.91 

0.58 

0.53 

0.86 

I. 59 

I. 36 

2. 12 
1.08 

1. 00 

12.00 

I. 00 

The _ratios in the la.st column sho'.V the annual inequality in the distribution of the disturb

ances. The principal maximum occurs in October,* the secondary in April; the two minima, 

nearly of equal amount, occur in the months of February and June. The progression of the 

numbers is regular. 

If we separate the numbers in accordance with westerly and easterly deflections we obtain 

the following table, deduced as in the former case. It may be remarked that on account of the 

separate ratios used for the interpolation of the westE>rn and eastern deflections, their sum in 

any one month does not give the corresponding number in the above table exactly, only the 

yearly sums having been preserved; and the same is true in regard to the table, showing the 

amount of the disturbances. Interpolated values, as before, are enclosed between brackets. 

0 At Toronto this maximum occurred in September; the first minimum is likewise one month earlier at thla station than 
at Philadelphia. 
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Montli. 18!0. / 1B4l. 184.2. I 1843. 1844. J 1845. sums. RatiOB. 

------~t~·~I~ ~_:__
1

_E_._l~J-E_._~1-E_._~_E_. _ _::_j_E_._ w. E. 

January...... .. (36) I (2) I 25 8 25 9 (22) I (7) 2 a 10 9 130 i 38 l.27 0.42 
li'ebruury • .. . • .. • . (17) (3) ) 9 16 l'l 9 (13) (9) 3 2 ll 2 70 41 o. 70 0.46 

March .•.•. · ••••. (23) I (5) : II 15 17 7 (15) (6) JO 14 9 5 85 52 O.l!J 0,57 
A(>ril ...... .• .•• (27) (5) I 10 15 14 17 7 14 25 14 15 7 98 72 0.95 0.80 

May ............. (17) (4) j 18 15 e 6 7 8 4 13 3 ~ I l>7 54 o 55 o.oo 

June............ 3 5 j 15 16 17 I 13 I 2 10 3 4 5 45 I' !15 O.H 0.61 
July.............. 17 27 I 5 25 J4 26 I 11 9 6 9 (7) (ll) 00 107 O.Sd 1.18 
August.......... 20 20 18 31 55 9 6'l 13 25 19 (20) (11) 205 103 2.00 1.14 

:~~=b··:.::: :::: : : I ~~ : I !~ :: I : ~! ~ ~ ~:~; i~; 1: I : ~·= ~:: 
Novomber. ••• .•.. II 8 I 41 40 ' II 11 .'i I 3 16 26 (15) (14) 99 I 102 0.96 1.12 

December ••••••.. ~._a_l~~l __ 1_i __ 4_/ __ 2 ___ 2_ 12 __ 14_!_~_:~~.-l~~I_:_ l.21 0.74 

Oorr=;:d·~;~::. : I~!~ 1.~~ ... ~'.~ ..... ~'.~ .. ! .•• ~~ •• ! !~ 1 l~~ 147 ... ~~'... l~ 1: \ .. '.~ .. 1 .. '.~~ .. 12.00 12.00 
Total .... • •• • 483 I 539 4t6 275 308 264 / 2315 ............... , 

The ratios show a general correspondence in the number of westerly and easterly deflections; 
the westerly deflections seem to occur most frequently in .August, while the easterly predominate 
in October; the secondary maximum of either series is in April. The minima remain nearly as 
before, one minimum of eastern deflection occurring in January. 

With respect to the whole number of westerly and easterly deflections, we deduce the pro
portional sums from the following table: 

Year. w. E Sum. 

1840--·····--·····-····--· 352 131 483 Weight ,. 
1841--·----·--·---·------- 224 315 539 

1842---·-----·--·-·-··---- 217 229 446 

1843--··-·-··-·-----·---·- 163 112 275 Weight f· 
1844---·-----·---·---·---- 147 161 308 

1845 ....• --·-··----···---- 129 135 264 Weight i· 

Sum •••• ----·-··--·----· 1232 1083 2315 ............ 

Proportion&] sums by weight. 937 912 ·---------- ........ _______ 

On account of the incompleteness of the record in the years 1840, 1843, and 1845, the 
number of eastern and western disturbances relative to the total number cannot be ascertained 
with accuracy. Th"Y are about equal in the record. .At Toronto the eastern predominate 
over the western in the proportion of 1. 17 to 1 (for the years 1841 to 1848,) and nearly to 
the same ex.tent for each year, taken separately. 

The numbers in the column headed "sum" do not indicate the law of the eleven year period 
as plainly and systematically as they did the investigation of the diurnal amplitude; yet giving 
half weight, on account of the want of record, to the sums for 1840 and 1845, the minimum 
number falls in the year 1843. More consistent results would, no doubt, have been obtained 

if the year 1845 had been complete. 

37 
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If we distribute the disturbances (1, 9-12 in number for the even hours) according to their 

respective hours of occurrence, the following table results from observations between 1840 and 

1845: 

I 
I 

--- - ------------
--/ ___ n_Ar_:,_o_s_-._-_-_ I RATIOS. 

E Sum. Add 19~ m. w. E. Sum. 

_I __ w. i 
Addl9?Jm. W. 

riw." 
0 

2 

4 

6 

8 

IO 

67 

97 

89 

110 

105 

107 

!l5 

92 

79 

" G3 

56 

71 

E. 

--- ----
I I Ilvurs, 

I 
162 fl. 82 1. 20 I Noon. 93 57 

189" 1. 18 l. 16 a 79 54<> 

168 1. 08 o. 96 1() 88 GO 
I 173 1. 35" o. 80 JS 72 71 

I 
161 1. 29 0.70 20 34" 133"' 
178 I. 32 0,88 

I 
22 45 125 

Maxima and minima values are distinguished by an asterfok. 

150 

133 

148 

143 

167 
171) 

W. E 

L 13 

" 0. 9.5 

l. 07 

o. 87 

0.40" 

O.M 

0. 71 

0.67" 

0.78 

0.90 

1. 66" 

1. 58 

The numbers in each vertical column show a regular progression; and the number of dis

turbance:::, irrespective of their direction. have a minimum at 2 p. m. and a maximum at 2 a.m. * 
'l'he principal contrast is between the hours of the day and the hours of the nigl1t; in the 
former case the numbers being below, but in the latter above the mean value. This is in close 

correspondence with the Toronto results. The most striking result of the above table is, that 

the westerly disturbances have their minimum precisely at the hour (8 p.m.) when the easterly 
lwve their maximum value; and the exact coincidence of this result with that deduced by 

General Sabine for Toronto is not less remrukable. For the westerly disturbances, the hours 
6 a.m., (maximum,) and 8 p.m., (minimum,) and for the easterly disturbances the hours 2 p.m., 

(minimum,) and 8 p. m., (maximum,) are specially contrasted. These results also agree with 

those found at Toronto; and tbe accordance with that station even goes so far as to exhibit the 

secondary minimum of eastern disturbances at 8 a.m. In connection with this subject it may 

be here stated that the same distinguished magnetist found a singular mutual relation to subsist 
between the phenomena at Toronto and Point Barrow, on the shores of the Arctic sea-the 

laws of the easterly deflection at one station being found to correspond for the same local 

l1ours with those of the westerly deflections at the other station, and vice versa. This contrast 
ho1dR good for Philadelphia as well as for Toronto. 

We now pass to the co11sideration of the amount of deflections caused by the disturbances, 
classifying the same according to years, months, and hours: 

Aygregate values of the disturbances and mean val,ues in the dijferent ye.ars. 

Year. I Aggregate valnes. Same corrected Number. I Average value of ,:58.me in minutes 

---------

Bame at Toronto 
to 12 months a disturbance. o( &re. for comparis~n. 

---- ------- "------" 

d. d. d. I 

1840 5140. 0 (7 months.) 7155. 5 483 14.8 6. 70 
1841 7844.4 7814.4 639 14. 6 6.tH 6.31 
1842 6019. I 6019. l 4'46 13.5 6.11 6.90 
1843 2465. 7 (9 months.) 2932.2 275 10. 7 f.85 5.62 
1844, 4227.3 I 4227.3 308 13.7 6.21 6.49 
1845 1138. 6 (6 months.} I 3521. 4 264 13.3 6. 02 5.84' 

I 
" At 1omnto the respective bonl'!I 11.:e 2 p. m. and 22 p. m. 
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The table includes only the series of bi-hourly observations, the reduction of the numbers 

from incomplete year,; to tho correct sum for the whole year being effected by means of ratios, 
as in the discussion of the unmbcr of disturbances. For comparison the average value of a 
disturb:mce at 'l'oronto is added. It mm;t be remarked that the amuunt of deviation from the 
uormal, constituting a disturbance, was nearly but not quite tho same at Toronto as at Phila
delphia, so that the ratio,; of the corresponding numbers in the last two columns should be 
compared. 

The eleven year period is well marked in the aggregate value of the disturbances as well as 
in their average value in the different years; and the year 1843 is decidedly indicated as the 
mm1mum. To find a more precise value for the epoch of the minimum, the formula 

~= 7'.09--0'.930 (t--1840.5) + 0'.149 (t--1840.5) 2 

has been constructed, which represents the observed values as follows: 

Year. I Observed 
amount. / C~=~:~:~ I Difference. I: Year. ~~:::et~ j Computed i Difference. 

; amount. · 
________ , _____ ! ____ ' _____ , ________ , ___ _ i -;----
1840. 5---·. -------· 6'. 70 7'. 09 +o·.31} 1843. 

5 ____ 
-- .,. -- .,. a 4'. 85 5'. 64 +o'.79 

1811. 5 _____ . ·------1 6'. 6l 6'. 31 -0'. 30 18H 5 ____ --·----- 6'. 2l 5'. 7f> -0'.46 

1842. 5 _____ -------· 6'. 11 5', 83 -0'.28 1845. 5 ____ -------· 6'. oz tl'. l6 +O'. 14 
-------------

The first and last value have only half weight. According to the formula, the minimum 
took place in August, 1843. (See diagram 3, sketch No. 37.) 

As the resulting epoch from the differential observations with the declinometer, we find the 
month of June, 1843, by giving double weight to the result deduced from the inequality of 
the diurnal amplitude. 

Separating into western and eastern disturbances, we find-

---

West deflections, 

\ 
East deflections. 

Year. 

I I 
' 

Aggregate Average Ag6regatc 
I 

.d\•cmge n. 
I 

n. 
value. value. value. value. 

I d. d. I 

1840. ------ - -- ---- - -- •• ---- - ----- - • -- - --· 50b4.8 352 6.52 2()90. 7 

I 
13l 7.20 

1841 ______________________ ·-------------· 2935.5 224 5.93 4908.9 315 7.07 
1842 ________________________ ------------- 2645.9 217 i 6.53 3373.2 229 6.70 

I 1843 _____________________________________ 
1741.6 163 4.85 119(). 6 112 4.85 

1844 _____________________________________ 
2019.7 147 6. 21 2207.6 161 6.21 

1845 ____________________________________ 
1489.2 129 5.25 2032.3 135 6.84 

From which it appears that the easterly values preponderate over the westerly in the ratio 
of 1. 14 to 1. The ratio from the Toronto observations between 1844 and 1448 is 1. 28 to L 

· The following table shows the aggregate amount of disturbances in each month of the 

different years, or the annual inequality of the aggregate disturbances. 
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Month. 

January ............................. . 
J'ebruary . ..................... . 

March ......................... .. 
April .......................... .. 
May .......................... .. 

June•·••••••••••• ....... ••••••···· 
J11ly ............................ . 

August ......... .................. . 

September ••••••••••••• •••••• •••. 

October •..••.•....•.••••.•••.•... 
November .......... .............. . 
December ........................ . 

Sum ...••••.. ...•...•.•....•. 

REPORT OF THE SUPERINTENDENT OF 

1840. 

d. 

(418.4) 

(323.0) 

(400.5) 

(SH.6) 

(l-211.0) 

83. l* 
668.8* 
618.6 
853.5 

1319.1 

314.6 

1282.3 

7155.5 

1841. 

d. 

423.6 

402.3 

3-27 .9 
294.7 

442.8 

355.5 
416.8 

s~.1 

12~2.7 

13i6.ll 
1064.ll 
684.6 

7844.4 

1842. 

d. 

~5.9 

310.l 

264.4 
481.1 

184.4 
353.1 

5-16.8 

B73.5 
779.9 

1253.2 
3J9.3 

47.4 

6019. l 

1843. 1814. 

d. d. 
(171.0) 45.3 
(131.9) 99.7 
(163.6) 430.0 

281. 7 601.5 
206,8 205.5 

133.9 50.4 
271.5 168.3 
953.9 552.6 
301.5 448.6 
195.0 668.1 
87.I 591.1 
34,3 366.2 

2932.2 42Z7.3 

I 
1845. Mean. I Ratio. 

I 

d. d. 
i--

269.2 318.9 

I 
0,12 

160.l 237.8 O.M 
167 .4 !lli'J.3 0.66 
28!1. 7 415.I> 

I 
0.1" 

111.0 !Utl.6 0 . .58 
141.2 186.2 I 0.42 I 

\22Cl.4) 38,.1 I 0.87 
(434.2) 709.3 

I 
1.61 

(484.l) 685.0 1.56 
(639.3) 908.5 I 2.1111. 

(387 .4) 452.3 1.-06 

(217.4) 438.7 1.00 

------;---
3521.4 5~e3.3 12.00 

ii The di:fferenc-es of the disturbed reading~ from their respective normals, during the month of June and part of July, 1840, were first conv-erted from 
the old sc tie into equivalent new scale v.aluea. 

The last column of ratios of the aggregate value of the disturbances of each month to the 

mean of all corresponds very closely to the analogous ratios deduced in a preceding table for 
the number of disturbances, giving the law in reference to the number and amount of disturb
ances in a year as the same, or nearly so. The maximum amount of disturbances occurs in 
October, (at Toronto in September,) the minimum amount in June, (thfl same at Toronto;) the 
secondary maximum occurs in April, (as at Toronto), and the secondary minimum in February, 
but at Toronto in January, from comparison with the years 1843, 1844, 1845. 

The next tabloo ghe the aggregate monthly values in the six years, separated into west and 
east deflections: 

West deflections. 

Month. IBfO. 1841. 1842. 1843. 1844. 1845. Mean. Ratio. 

d. d. d. d. d. d. d. 
January ..•..•.•..•...... , ......... (495.5) 308.4 444.8 (170.4) 23.8 161.6 !l67 .4 1.21 
February ........................ (2:38.0) 147.ll 217. l (82.0) 28.0 69.9 130.4 0.59 
March ........................... (2il8. 7) 127.2 168.5 (911 5) 172.8 117.5 162.4 0.73 
April ............................. (43l.2) 97.9 216.9 98.9 370.l 171.0 2211.5 l.Ql 
May •••••••••••••••••••••••••••••• (212.8) 2'19.5 S4.4 IOll.7 43.5 8.3 114.7 0.52 
June .............................. 30.11 170.4 194.!l 21. 7 12.6 65.9 82.6 0.37 
July .............................. IB6.7 51.l 140.5 153.3 lltl.9 (4!1.U) 100.6 0.46 
Augt1st ............................. 275.9 2118.4 72!.3 -.7 304.5 (247.5) 431.2 l.95 
September ........................ 495.3 257.8 116.7 65.2 249.3 (123.5) 5117.11 o.99 
October ....... •••••• •• ........... 1019.9 492.5 172.5 74.4 340.3 (lSS.5) 319.il 1.61 
NDYember ........................ 178.4 51!6.9 159.6 311. l 267. l (196.11) 5131!.0 Ult 
December ........................ 

~1 308.il 9.4 17.7 178.8 (98.7) 313.11 1.31 

---------------Sum ........................... 5064.8 293i.5 ~iii.II 1741.6 !IOJll.7 14811.ll il6t7.8 ).g.00. 
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Ea.% deflections. 

Mon tbs. 1840. 1S41. 1842. 1843. 1844. 1845, Mean. Ratfo. 

d. d. d. d. d. d. d. 

January ..•.••••• ················ (27.9) 115.2 141.l (~.7) 21.5 107.6 72.7 0,33 

February ...•..•• ................ (55.7) 255.l 113.0 (38.5) 71.7 ll0.2 100. 7 0.46 

March ......••.....•..........•... (Bl.B) 200.7 9;;,9 (53.4) 257.2 49.9 123.2 0.56 

April .......... ·················· (116. 7) 196.B 264.2 182.B 2Jl.4 116.7 185.1 0.84 

l!ay ............................. (66.2) 213.3 100.0 97.1 162.0 1112.7 123.6 0.56 

June •..•••• ...... .............. 52.2 185.1 158.9 112.2 ;,1.e 75.3 103.6 0,47 

.ip1y ...... •••••• ············· ... 482.1 365.7 406.3 ll8.2 139.4 (177.5) 291.5 l.29 

August ............................. :l42. 7 5114.7 152.2 144.2 24E.1 (194.6) 279.4 1.28 
September ..••.. - .. , •• ........... 358.2 984 9 663 2 ~.3 l!l!l.:J (35S.3) 466. 7 2.l!l 

October ••••• , ···················- 299.2 933.7 1080. 7 120.6 :fl7.ll 

November .•..•..•............••.. 136.2 467.3 179.7 48.0 324.0 

December .......... ,,, ............ 71.B 376.4 I 38.0 16 6 187,4 
---- 1-;-37-;;-Sum .......................... 0000.7 4008.9 1190.6 i!-J07,6 

(453.0) I 5.'19.2 2.46 

(187.6) I 223.8 1.02 ! 
(116.6) I l3t,4 0.61 

--1 
2633.9 12.00 2032.2 i 

! 

N OTK.-Ma:rima in September {mean of Augul!lt and October) and April; minima in June and January, as ·at Toronto. 

The following table gives the aggregate values of the disturbances di:;;tributed into the dif
ferent hours of the day, as deduced from bi-hourly observations made from 1840 to 1845: 

ltA.TlOS.. I .AGGREG.i.T~ VALUER OF WE:STftK DEFLECTIONS, I XEA.N AOORl:OA.TE VALUICS FOR. ONE YE.&.U.. I 
rhila.delpbia I EA.l!ITER.N Dli:FLECTIONB, A.MD SUJ(. 

c+~:;';...) I w. E. I Bum. ll __ w_. _l __ E_. __ 1---su_m_._J~---w-__ -. --i--E-. -~,-ll-o::-.n-~:-~--
.... I "· d. I' d. d. d, d. 
o 897.4 I 1438.5 2335.9 149.6 23!1.8 3l'9.4 o.83 i.24 i.04 
2 125.9.7 1278.2 25:17.9 209.!I 213.0 422.9 l.16 1.10 1.13 
4 1255.5 1075.5 2331.0 209.2 17S a 388.5 1.16 0.9-J l 04 

6 1581, 7 773.6 2355.3 263.6 128.9 392.5 1.46 0.67 1.06 

lil 
10 

11>12.4 7119.11 2282.3 252. l 12B.3 380.4 1.:19 0.67 !.Ol 
1315.2 901.9 1!217.1 219.2 150.3 369.5 1.22 0,77 o.w 

Noon.......... 1114,8 733.2 1848.0 IE5.8 11!2.2 308.0 1.03 0.63 0.83 
14 1!156,4 735.0 1791.4 176.l lfl.2.5 29S.6 0 118 \l.113 (),81) 

16 106~.l 825.B 1893.9 178.0 137.6 3l5.6 0,99 0.72 0.85 
18 902,l 965.2 IB67.3 150.3 160.9 3lU! 0.81 0.89 0.84 

: !::: ' :~~!:! :!:~ \ __ 1_:_~:_~ __ , __ :a_2_:_~_, __ :_._:B_1 -·1--0_0:_: __ , __ ~_:_: __ 1_-~_:_~_ 

:::::::::::! .... ::: ....... :.: ... :. .. :: ... 1--21_1:-:-:- --7-92-8:-:--1--4-:-:-:-:-1 :::... . ::: .. . :::: .... 

If we compare these ratios with the corresponding numbers in the preceding tables showing 
the bi-hourly distribution in regard to the number of disturbances, we find, irrespective of the 
directions of the deflections, the 2 p. m. minimum preserved; the maximum occurs at 10 p. m. 
At Toronto, from a five years' hourly series, commencing with 1844, these hours are respec
tively 1 p. m. and 9 p. m. A.t Philadelphia, as at Toronto, the ratios are nearly invariable 
from 10 a. m. to 6 p. m., being then below unity; and again from 8 p. m. to 8 a. m., when they 
are above unity. 

The easterly maximum and the westerly minimum at 8 p. m., appear again as a decided 
feature, and in general the respective ratios exhibiting the diurnal distribution of the disturb
ances, both in an easterly and westerly direction, show almost a perfect correspondence in 
regard to both number and amount. 
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Tho next table exhibits the excess of westerly disturbance over easterly (the sign - imli
cat.ing a defect., or excess of easterly over westerly) in the aggregate values of the five-year 
series, and in the last column the mean effect of the same at each even hour is given as 
obtained by dividi11g the aggregate differential value of the preceding column by the actual 
number of days of observation during the whole period. 'l'he last co1umn exhibits, therefore, 
the mean diurnal disturbance variation. The number of days is very nearly 1, 500. 

h. m. 
0 )9, 

2 l9i 

4 19~-

6 19~ 

8 19i 

lo mi 

fl 

" > 
c ,,; .... ~ 
~ .a 
~ .... 
i< -2 
'o ~ 
~ 

~ 

" r:: I 

l. I 
-Ml.1 
- 18.5 

+1eu.o 
+eos.1 
+742.5 
+413.3 

Diurnal variation caused by 
the larger disturbances. 

-~---1--~~-

d. I 

-0.36 -0.15 
-0.01 -0.0l 
+o.12 +o.O.> 
+0.51 +0.24 
+o.so +0.22 
+0.28 +0.13 

:! o\ ,!. I I ~ ~ " "'" r',
1

• ; 

1 

Diurnal variation caused by. "' "" 
of ~ 1 - the larger disturbances. .f ~ ~ 

! J j !Ji ; f I 
1

1 ~ .~ ! ~ j . 
o- "' :·~g- - - .. 
.?: Id e; ·'[1 "' .~ €° - o ~ o; 
~g--== i o- I "O :!,,VJ i.~;r 
"'"oc; ----~ ;?I I Ci ~ E - 'q" 

~ ~ ~ 1. ___ j __ 
1 
__ J ___ I j ! r~ ~ 

1----01-.3-5-il Noo~: :;} +3s~:6 ,--+-:-.. 25--i--+-o-,.-n--

1 

+o'.:· --

-0.W fJ 14.J9t +321.4 +o.91 +0.10 +o 04 
-0.03 i 16.19t +242.3 +o. 16 +0.01 +o.oa 
+0.0-2 i1 l8. l9t -63.l -0 04 -O.V2 -0.16 

I !~:: !1 ::::t =:~:::: I =~:~~ =~:~ =~:~ 

The law governing tho cli~turbances during a solar day is clearly shown, and systematic in 
character. If we plot the disturbance curve on the same scale, or actually superpose it on the 
curves of the regular diurnal variation, (diagram 2, sketch No. 37,) the difference would hardly 
show to the eye. The diagram (No. 4) showing the disturbance variation has, therefore, been 
plotted 011 a larger scale. 

The curve has but one maximum and one minimum; its most prominent feature is the easterly 
deflection at 8 o'clock ( + 19~ m.) p. m., (at Toronto it is at 9 p. m.) At that hour the maxi
mum deflection amounts to 32" of arc, and to 45" at Toronto. The greatest westerly deflection 
occurs at 6h. (+ 19~m.) a. m., and amounts to but 14"; the Toronto hour is 8 a. m. with 6", 
and from a five years' series of observation with 31" of deflection. 

The range of the disturbance variation equals 46 11 *. The disturbance amplitude, as well as 
the regular variation amplitude, is greater at Toronto than at Philadelphia, the occurrence of 
the maximum and minimum disturbance deflection seeming to be about one hour earlier at the 
latter station. From three in the morning till five in the afternoon, the mean effect of the dis
turbances i.s to deflect the north end of the magnet to the west, and during the remaining 
hours (principally at night) to the east. The westerly and easterly disturbance deflections 
during a day balance within 011.02. 

The annual inequality in the amplitude of the diurnal disturbance variation might be satisfac
torily shown by the proper combination of the results for consecutive years, comparing each 
two-year series successively; but owing to the small amount of the amplitude itself, and the 
incomplete or partly interrupted series of observations in the years 1840, 1843, and 1845, it 
was thought best to i:estrict the present discussion to the mean disturbance variation. 

It is my intention to continue the discussion of the observations made at the Girard College 
observatory. 

<'·At Torunt<• 51", and from 11 five years' series 83''. 



 

TUE UNITED STATES CO~~HT Hl'H\'EY. 

After the above was written, No. l, 185* of the Astronomische Nachrichten C:lIDlJ to hand, 
containing Prof. R. ~r olf' s interesting reBults on the close co11nection of the variatiou in 
frequency of the solar spotR, and the corresponding inecprnlity in the amplitude of the diurnal 
variation of the declination. He deduces for Munich the formula ;3 = G'.273 + O'.OGl a-in 
which a is a relative number, expressive of the frequency of the solar spots directly derived from 
observation, and fl the amplitude of the diurnal variation. He finds a very close correspondence 

between the computed and observed values of (3, and gives in a table Dr. Lamont's and his own 
results between tlie years 1835 and 1850. He also reaffirms liis former value for tlie average 
length of the solar spot period, viz, 11.11 years± 0.04 years, the limits of variation being 8 
and 16 years. This period is deduced from observations of maxima and minima since 1626. 

For Philadelphia we have (3 = 7'.080 + 0'. 039 a, representing the observed amplitudes as 
follows: 

Yeir.r. 

"" t ~ 
~] 
c & 
es a t 8 
8 '-g 
i5 " 

Year. 

0, 
E ~ ..... 

0 

---1-~-·· --·~1--
184() _______ 1 51.8 \l'.10 !l'.08 -0',02j

1

18(3 •••••. I 8.4 7'.41 7'.46 +o·.05 

l8U ••••••• , 29. 5 8'. 23 8'. 06 -0'. 17 1; 1844 -·----1 12. 2 1·. 55 7'. 51 - O'. 04 

1842._-=_L __ ~2 ___ 1'_· _s3_~_1_·._s_3 ___ 0_·._o_o_:_'/ _1_84_5_. -_-_-_-_-__ 3_z._4 ___ s_'._3_4 ___ s_'._5_3_~_+_0_'._19 

The correspondence between the observed diurnal amplitude and the same derived from 
observations of the solar spots is further exhibited by diagram 5, Sketch No. 37, the heavy 
line representing the magnetic, the other the solar, amplitude curve. The dotted curve is from 
the Toronto magnetic observations, merely multiplied by ·~to reduce (approximately) to the 

Philadelphia scale. The next maximum amplitude, according to the solar spot observations, 
would be in 1848, amounting to 11'. 00; and the whole range of the inequality in the amplitude 
of tho diurnal motion would, therefore, be 11'.00-7'.46 = 3'.54. The last quantity. it must 
be observed, is slightly variable with each period; thus, according to the solar spot observa· 
tions, the year 1837 was a maximum, amplitude 11'.41; and the year 1856 a minimum, 

amplitude 7'. 24, the difference being 4'.17. 

It is much to be desired that this interesting branch of physical inquiry should be further 
studied, as it forms one of the links connecting terrestrial with cosmical phenomena. 

o For former communicaHon by Prof. Wolf, see Nos 839, 1,0i3, 1,091, 1,132, 1,160, and 1,181, ibiJ. 
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APPENDIX No. 23. 
Resnlts reported from the observations made by Asbistant Charles A. Schott, for magnetic declination, dip, and 

horizontal inten;;ity, in Sections I and II, and Canada, 1859. 

No.I Locality. 

Beacon Hill, Gloucester, Mu3, ........ ••••••••••••••.. 

Thompson, cape Ann .................................... . 

Roekpon, Cape Ann ...• .............................. ! 
4* Annisquam, Cape Ann ...• ............................... 

5 Ipswich, Mass . .•..• , ..................................... . 

G Plu1n Island, Newburyport .•••••.• ...•.••.•.•••.•• , . 

7 Kittery Point, Portsmouth ..... .•... , ... , ...•••••..•• , , 
<'t Bowdoin Iltll, Portland .............................. . 
g Qul! bee, C.anada . ............................... -.•••••. 

IDt Montreal, Oana.da. .. , .................................. , 
II RuUnnd, Vt ......................................... . 
12 Deerfield, Mass .. , ..... .....••...• , . , .................. , 
13 Che•lertield, Has• ................................. . 
14 Springf!dd, Mass ................................... . 

15§ Hartford, Conn .................................... . 

16r! I Coast Survey Office, WnsbilJl!tou, I>. V • .............. 

Date. ll-L_a_t_itu_d_e_. 

18.59. 
July S ...... 

IJ • ., •• I 

lt. ..... I 
11 ...... , 

12 ...... : 
13 ..... . 

14 .... .. 
15 .... .. 
18 & 19, 

20 •••••. 

21. .... . 

23 ..... . 

25 ... .. 

!26 .••••• 
27 ...... 
!l9 & 30, 

42 36.4 
4g 36.7 

42 39,6 

42 39.4 

42 40.8 

42 48.0 

43 ()4,B 

43 38.8 
46 48.4 
45 30.5 

43 36 

4~ 33 
42 24 

42 06 
41 46 
38 s:u 

L<>"llitude. I DeeWline5a1tt.·on 1--~D0~i1p~~-l-H-· o-ri-zo_·~-1a-1). To~ mtem1 y. 
1 
intensny. , __ _ 

70 38.4 

70 43.5 
70 36.3 
70 tv.3 

70 49.8 
7() 48.5 

70 42.7 

70 16.2 
71 14.5 
73 34.9 
72 5!; 

72 36 

72 51 
n 32 
72 40 
77 00.~ 

I 

12 03 

11 09 
11 37 

11 14 

IO 58 

11 15 

12 20 
16 17 

9 49 

9 2!i 

l! 54 

8 39 

i4 45.6 

74 J0.4 
75 05, 9 
74 56.1 
74 37.3 

74 62.9 

75 04.2 

Tl 17.5 
76 51.4 
75 lU.8 

74 35.:l 

74 21.2 

74 14.9 
74 07.4 

71 24.4 

3.645 

3.674 
3.529 
3.589 
3.598 

3.5!!8 
3.496 

3 4.111 
2.991 
3.111 

3.464 
3.617 

3.667 
3.691 

3.716 

4.300} 
4,308 

13.86 

13.75 

la.72 
13.81 
13.57 

13.53 

13.57 

13,60 

13.68 
13,68 

13.61 

13.60 
13.60 

13.58 
13.;il 

"*' Owing to a considerable disturbanee at the time of occupation the result for declination has been rejected. 
t The dip at Portland, 74° 56' .7, seems to be too email, probabiy owing to a -disturbance at the time. Tbe tot.al intensity was left. blank accordingly. 
i The de'cliuation iseems lo have been affected by a considerable disturbance at the time, and the resnlt7 12° ~11, had better not be uaed. 
§ Tbc declination seems to be affected by a disturbance, the value, 7° 171

, being too small. 
IJ O<!cupied for lntemhy June 22 and 23, 18591 and July :io, lf:>9; for dip, Jttne 23 and July 29. Mean date for dip and intensity, July II. 

APPENDIX No. 24. 
Report of .Assistant Oharl.es A.. Schott on the latest results ef the diBcU8mon ef the secular change ef 

the nwgnetic declination, accompan·ied by tables showing the dedination (variation ef the nee&e)for 
every tenth year from the date of the earliest reliable observation, for twenty-six stations on the 
Atlantic, Gulf, and Pacific roasts ef the United Slates. 

COMPUTING DIVISION, COAST SURVEY OFFICE, 

Nove:mhtr 4, 1M9. 

DEAR Sm: In accordance with the Superintendent's letter of January 21, 1859, I have prtl· 
pared a set of tables for practical use, giving the secular change of the magnetic declination, and 
showing for every tenth year, from the date of the earliest reliable observations to the present 
time, the magnetic declination (commonly called the variation of the magnetic needle) for stations 
on or near the northeastern coast of the United States, and also for some stations on our southern 
and western coasts-as derived from my several discussions of the secular change, in which have 
been included the latest data in possession of the Coast Survey. For the eastern and southern 
coasts the following papers may be referred t-0: Coast Survey Beport for 1855, .Appendix No. 
48, pp. 306-337: Coast Survey Report for 1858, Appendix No. 25, pp. 192-195; and Appendix 
No. 26, pp. 195-197. For the western coast, Coast Survey Report for 1856, Appendix No. 31, 
pp. 228-235, may be consulted. 

In general, the secular change of the declination appears to be of a periodic character, but 
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in no instance has a whole cycle been completed on either coast. Its length, therefore, 
remains necessarily in a great measure uncertain, and the tentative analytical process so far 
followed has for its main object the proper representation of all reliable observations made at 
any one station, so as to furnish the means of interpolation, and also to enable us to calculate 
the magnetic declination for any required place and date within the limits of the discussion. 

In the investigation of 1855 a linear function was used in the discussion, which does not involve 

the duration of the period, and on this account the results were, in regard to time, of rather 

limited extent.-(See remark on p. 337 of Report for 1855.) 
For the Western Coast stations, I still prefer to retain this form of the discussion. Sub

sequently, by means of the knowledge gained in that discussion, an attempt was made to 
substitute a circular function, directly involving a period or periods, the length of which, as 

well as all other numerical co-efficients in the formula for the secular change, has been deter
mined by applying the method of least squares. The use of a circular function-commenced in 

1858 with two stations-is now extended to eighteen, within the limits stnted above, and it has 
also been applied to some stations in Canada, the southern coast of the United States, and 

Central America, in order to furnish material for the generalization of the law, so far as ascer

tained, in reference to epochs and rate of change. A secondary period within the first was 

traced at several stations, its length, however, being much more variable and uncertain was 
found fluctuating between one-half and one-fifth of the primary period, while its amplitude was 
on the average fifteen times smaller than that of the primary wave for stations forming group 
1, or within the geographical limits of Portland, Burlington, and Williamsburg. This smaller 
amplitude was found nearly constant, and equal to 0°.4. 

To make the present paper more complete, it contains also the record of all observations 
used in the discussion not heretofore published in the Coaist Survey reports. 

As long as the cause producing the secular change remains altogether unknown, it is not safe 
to trust too far to the continuation of the law thus empirically derived; and in the following 
tables no value, deduced by the formula, has been inserted antecedent to the first observation 
by more than ten years. The tabular values may, therefore, be regarded in the light of a 
strict interpolation between actual observations; and since the analytical treatment will equalize 

and remove, in a measure, accidental errors of observation, they may be considered as certainly 
more trustworthy than any single observation, particularly in cases where the number of 
observations available for the discussion exceeds half a dozen, properly distributed in relation 
to time. The probable error of any single representatiou will be found in the second table. 
For all ordinary use by the surveyor (or navigator) the tabular values are sufficiently precise; 
when greater accuracy is required, the annual inequality of the declination and the diurnal 

variation for the time required must be taken into account. The former correction will 
probably not ~xceed, in any case, one minute, and the latter may amount in summer, in 
maxima, to minus or plus eix minutes, and in winter to minus or plus three minutes-numbers 
which were derived from Prof. Bache' s discussion of the Philadelphia observations. The table 
will also answer for intermediate places, for which they furnish the necessary data of int.erpola· 
ti on. 

It is proper to state that the present formulre should be considered as liable to future changes 
and improvements depending on the accumulation of additional observations; and it is hardly 
necessary to state that their number also may hereafter be considerably increased by the 
accession of new material. The utility of a publication of tables showing the declination for 
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every tenth year was suggested by Mr. T. B. Brooks. In the numerical calculations, I was 
assisted by Mr. G. Rumpf, of the computing division. 
Formulre expressing the secular change qf the magnetic declination (commonly called variation cf the 

magnetic ne,ed;le) used.for cal,culatiny the tabular values. 
Group L-Statlons between Portland, Me., and Williamsburg, Va.-A. positive sign of D indi

cated west declination, a negative sign east declination: n equals the number of years (and 
fraction of a year) from 1830, positive for years after and negative for years before this epoch. 
Longitudes are reckoned from Greenwich. 

No. Locality. L•tiwde. Longitude. 

I 

Burlington, Vt •...••. •.• ............... 44 :li 73 JO D = + 11.55- 4. JOcos {1.30" + 36) + 0.21 cos (7.2" + 2911.) 

2 Ponlaod, Me .... ····················· 43 39 70 16 D=+ 10.70-2.63cos (l.33,.+87.) 

3 Portsmouth, N. B •. ...•.•.•.•....••.•.. 43 05 70 43 D = + 10.211- 2,45 cos (l.37 n + 7~.) 

4 Rutland, Vt ..... ....................... 43 36 72 55 D=+ 9.e9-3.66eoo (1.5 .. + 45.) 

5 Cambridge, Mruu; ..... ················ 42· 23 71 07 D=+ 9.GS-2.78 COii (l.30 n + 71) + 0.112 cos (2.7 n + 220.) 

6 Newbur)porti Mass .•.. ,, ............... 42 48 70 49 D=+ 9.55-2.56 cos (l.4 n+78.) 

7 Boston ............................... •·•· 4'1 20 71 02 D=+ 9.16 - 2.55 coe (1.39,. + 76) + 0.2ll cos (3.6,. + Wl.j 

8 Providence,. R. I ........... ••••••••·· .. 41 50 7L 24 D=+ 9, I l - 2.119 cos (L.45" + 58) + 0.19 cos (7 .2 n + 246.) 

Hartford, Conn .•.• ..................... 41 46 72 40 D=+ 8.60- 3.59 cos (l.25" + 45.) 

10 N-ew Haven, Conn ........ , ............... 41 17 72 .5:1 D=+ 8.l3-3.49c"" (l.33n+ .J9.) 

11 Albao:r, N. Y ...... ...................... 42 39 73 43 D=+ 7.65- 2. 74 coo (l,42 n + 6ll.) 

12 Oxford, N. Y ...... ...................... 42 27 75 4ll D=+ 6.55-3.69cos (l,3 .. +40.) 

13 New York•••••••••••••••••••••••••••• 40 43 74 00 D=+ 6,47 -2.3!2 cos (l .6 n+55.) 

14 Pl1iladelpbia ........ , ................. 311 58 75 10 D=+ 5.37 - 3. 4( CO<J (1.6 n+39.) 

15 Hatboroqb, Penn ...•• ............... 40 07 7!i 08 D=+ 5.23 -3.!IS coa (l.54,. + 47) + 0.22 coa (4.1 n + 347.) 

16 Baltimore ............................... 3U 16 76 35 D=+ 2. 70- 2. 25 cos (1.5 •+ 49.) 

17 Washingtnn, D. C ........................... 38 53 77 00 D=+ 2.42-2.0 cos (l,5 n+49.) 

18 WiUtamsburg, Va ......................... 37 15 76 40 D=+ 2.22-2.6 COii (l.5 n+ 2'!.) 

The following table contains the number (n) of observations (single or combined) upon which 
each formula is based; the probable error (!.,) of an observation, expressed in minutes, as a 
measure of the degree of accuracy with which the observations are represented ; the epoch of 
the last minimum of west declination, (or of maximum east declination,) together with the least 
west declination, (greatest east,) and lastly the annual variation for the years 1840, 1850, and 
1860, expressed in minutes. The positive sign expresses west declination increasing, (east 
diminishing.) 

Locality. 

Burlington, Vt ............................... •••••••· 
Portland, Me. . • . , .............. , ••••••• ..- ......... . 
Portsmouth, N. H ..••• ............................. 
Rutland, Vt ........ ............................ . 

Cambridge,. Mass..... . . . .. . .. • . •. . .. ...... , ..••••... 
Newbury-pon, Mus ................................ . 
008\Gn . •••••••••. ··~ ......... •••• •••••• .••••••. 
Providence, lL. I .••• ................ , . , , ......... . 
Hartford, Oo.nn . ..................... , ......••.... 
New-Haven, Oolln ....•• .......................... 
Alhllny, N. Y .................................. . 

Oxlbrd,N. Y ................................. .. 
New York •••••••. ............................. 
Philadelphia. ................................. .. 
Batboroagh, Penn ............................ . 
Baltimore............. . ...... •··· ..... •••· ..•... 
Washlngroo, ll. C •• • • •• .. ............ • ........ . 

WUlialDllbws, Ya ..... •••••••• •••• •• ........... . 

... 

9 
5 
4 

4 

22 
4 

8 
30 
8 

14 
10 
10 

13 
11 
18 
3 

6 
3 

. .. 
± 5 

14 

10 

IB 
12 
12 
JO 

5 
14 
HI 

3 

ll 
13 

16 
5 

13 
8 

15 

! ,. ..LKMC.AL CR.AM&•. 

l
&pocb Of IDill- L-we•t d•·1 

imum west clination. 

1 
deelination. Variation for Variation for 

I ... + ,. , ~:. :::. 
1765 + 8.1 + 3.6 + 3.4 
1777 + 7.7 + 3.5 + 3.5 

1800 + 6.2 + 4.9 + 5.5 

1782 + 6.9 + 4.3 + 4.3 

1774 + 7.0 + 3.7 + 3.6 
1762 + 6.7 + 4.5 + 4.3 
1779 + 8.1 + i.3 + 3.8 
l7N + 5.0 + 4.0 + 4.4 
1801 + 4.6 + 3.8 + 4.4 
1787 + 4.9 + 3,9 + 4.0 

1799 + 3,0 + 4.0 + 4.6 

1795 + 4.1 + 3.7 + 3.9 

18QI; + 1 9 + 4.1 + 5.3 
17911 + 1.6 + 4.2 + 4.3 
1'1118 + o.a + 3.!I + 3.4 
1791! + 0.4 + ll.8 + 3.1 

llll4 - 0.4 + 2.4 + 3.2 

Varilltion fer 
Je&O. 

+ 4.5 
+ 3,0 

+ 3.2 
+ 5.7 

+ 3.3 
+ 3,7 
+ 3,0 

+ 4.6 
+4.7 

+ 3.9 

+u 
+3.8 
+ 15.4 
+ 4.4 
+3.4 
+3.1 
+3.7 
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Table of magnetw dedina.Uonsfor eighteen stations,forming group I, on or near the northeastern coast of the 
United &ates, between the years 1()8() and 1860. West declination i,s indicated by a plu.s sign, ea.~t decli
natwn by a minus s'ign, and is expressed in degrees and fractions of a degree. 

7.4 8.3 

7.2 7.7 

7.0 6 9 
6.ol 6.3 
6.~ 6.1 
6.8 6.3 

8.1 6.2 7.1 1 7.5 7.0 6.4 
8.5 6.3 

8.9 G. 7 
7.51 7.9 

8.0 8.4 
7.J 6.5 

7.8 6.8 
9~ 7.3 B.58 9.0 8.41 7.46 

lll.O S.l 9.llS 9.6 9.13 8.:18 

NOTs.-At Cambridge, Ma.88., the olnlervations after 1£155 require furtbere:r:aminatlon. At Williamsburg the values between 1700 And 1770 were not 
considered sufticiendy reliable for insertion. The expression for Baltimore dependd for lf"ngth of period and time of minim am on tbe Washington farrnula . 

. The total number of observations upon which the tabular values and the formula are batmd 
is 180; the average number for any one station is 10; and the average probable error of any 
single representation is ± 11'. 

If we arrange the stations geographically, we find that at the eastern stations the minimum 
(west) declination occurred earlier than at the more western and southern stations; thus, from 
six stations, between Portland and Providence, it occurred about the year 1777 in the Connec
ticut and Hudson valleys, and along the sea-coast as far south as Washington; the year of the 
minimum does not differ much from 1797; Williamsburg, in Virginia, give8 1815. The transi· 
ti on, as we pass from the New England States, is somewhat abrupt, but too well marked to be 
accidental. Extending the investigation further north, I find for Quebec, Canada, the year of 
the minimum 1769; going further west, we find that at Toronto it must have occurred before 
the yea.r 1842; and at York Fort, Hudson Bay, I find the year 1842, (as already ascertained 

by Gen' l Sabine, after the receipt of Capt. Blakiston' s observations of 1857.) This latter station 
is nearly halfway across the continent; and if we proceed to the Western Coast, we find that the 
eastern declination there has not yet reached its maximum, (equivalent to a western minimum,) 

but it is highly probable that it will reach it before the close· of the preseut century. The 

present reverse, or western motion of the isogonic lines in our eastern States, which commenced 

about the year 1777, will gradually be communicated to the more westerly stations, and will, 

it is highly probable, be participated in on our Western Coast before or at the close of the 

present century, the direction of the motion in this latter locality being at present still to the 
eastward and southward, though with a diminishing rate.- (Seep. 235 of Coast Survey Report 
of 1856.) 
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The following equations, constructed for the two northernmost stations, may be added here: 
York Fort, Hudson Bay, D = + 5°.1 -14°.2 cos (1°.6 n + 340°.) 
Quebec, Canada, D = + 12.84 - 3. 7 cos (1.6 n + 97.) 
The second group comprises the stations on the southern porti0n of the Atlantic Coast and 

Gulf Coast, only three m number, to which have been added some stations located further 
south. 

Group IL-Southern 8tations. 

No. Locality. Latitude. Longitude. Magnetic declination. 

0 ' 0 0 0 0 0 

1 Charleston, S. C-·------···-···-----· 32 45 79 51 D = - 2. 12 - 2. 02 cos (1. 55 n. + 56 .) 

2 Savannah, Ga---··--·--------------· 32 05 81 05 D = - 2. 95 - 1. 24 COB. (1. 5 n + 20) 
3 Mo bile, Al,._ •• __ •• _ ••• _ •• __ •••• _. ___ 30 41 88 02 D=-6.5 - o .. 77 cos. (1. 6 n. + 16.) 

8 1 "' ::i 
-~ "' Annual change. 
~ .... ~ 0 a " Locality. n. . .. 1l "' ... s ~ 0 "' "' s .t:I 
l "' 1840. 1850. 1860. 

"' 'R "" 0 

~ 
., .. ;a 

0 I ' 
Charleston, s. c .••.•....••...•.....•... 5 ± 9 1794 - 4.1 + 3.1 +s.2 + 3.i 

Sav,.nnah, Ga_ •• ·---·-·--·--·---------· 4 12 1817 -4.2 + 1.1 + 1.5 + 1.8 

Moblle, Ala-·-···---------··-----··---- 6 12 1820 - 7.3 + 0.7 + 0.9 + 1.1 

Proceeding in a southerly direction, the next station discussed outside of the boundaries of 
the United States is Havana, Cuba, latitude 23° 091

, longitude 82° 22', for which place I found 
D =- 4°.82 - 1°.45 cos (1.3 n + 26°) with 1810 as the year of maximum east declination. 

The values collected for Jamaica were not discusstJd, but the 9 values I was able to obtain 
will be found in the appended record. For Panama, New Granada., lat.+ 8° 57', long. 79° 29', 
the southernmost station discussed, I find D = - 6°.9 - 1°.04 cos (1.2 n + 74°,) an equation 
satisfying the observatiom1, but not considered as preferable to the following expression: 
D = - 5°.57 - 2°.21 cos (1°.2 n + 34°,) which supposes the maximum to occur in 1802. 

Going westward and northward, I found for Vera Cruz, Mexico, lat. 19° 12', long. 96° 09', 
D = - 4°.2 - 5°.04 cos (1°.l n + 7°,) with the maximum east declination in 1824. 

The following table has been calculated from the preceding equations: 

Year. 

1770---· ---------·-···-1780 ___________________ _ 

1790-----------------·-· 
1800--------------------

1810.------------------· 
1820--------------------
1830--------------·--··· 
1840------------------·· 

1850-------------------· 1860. __________________ _ 

Charleston, Sava.nnah, 
S.C. Ga.. 

0 

-3.'1 

-4,.0 

-4,, l 

-4,. l 

-4.0 

-3.6 

-3.2 

-2.8 

-2.l 

-1.7 

0 

-4.1 

-4.2 

-4.2 

-4.l 

-4.0 

-3.7 

-S.5 

Mobile, 
Ala.. 

0 

-'1.1 

-'1.2 

-1.B 

-'1.2 

-1.l 
-7.0 

-6.8 
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Thefollowing formulro for stations on the Western Coast between San Diego and Cape Disap
pointment, forming group 3, have been copied from page 234 of the Report for 1856: 

No. Locality. 

I 
Latitude. Longitude . Magnetic declination. 

• 0 I 0 I 0 

1 San Diego •••.•••••••••••••••••••••• 32 42 117 13 D = - 12. 17 - o. 019 n. + 0. 00018 ns. 

2 M:onterey ••••••• -------------------- 86 38 121 54 D = - 14. 19 - 0. 050 n. + 0. 00047 n•. 

3 San Fr11.ncisco ---- •••• ______ • __ •• __ •• 37 48 122 27 D = - 15. 14 - 0. 028 n. + O. 00025 nJ. 

I 4 Cape ~iendocino •• ----- •• ------· ---- -1 40 25 124 22 D = - 16. 29 - 0. 029 n. 
5 Cape Disappointment •••••• --- ••• --- .. 46 17 124 02 

I 
D = - 19. 65 - O. 019 n. 

The total number of observatiom1 used for the construction of the above formulre is 21, the 
greatest number for any one station being 6, the least 3; the average probable error of any 
single representation is ± 12'. The annual change (increasing east declinatiou) may be taken 
the same for all stations, viz: 

In 1840·.... . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . - 1.6 
In 1850 ..... · ......•.......................... ·.. . . . . - 1.2 
In 1860 ...... . ................................... -0.8 

Years. 

1790.------------------------------·-
1800 ••••••••••••••••••••••••••••••••• 

1810 ••• ------------------------------
1820 •••••••••.•••••.•••.••••..••••••• 

1830.---------------·----------------

1840 .•• -----------------------------· 
1850 ----·- --- --·- ---· ••• - ..••• ---- •••• 

1860 ••••••••••••••• ---------------·· 

San Diego. 

0 

-11.1 

11.4 

11. 7 

12.0 

12. 2 

12. 3 

12. 5 

-12.6 

I 
Monterey. 

l~l~.4 
12.3 

13.0 

13.6 

14.2 

14.6 

15.0 

-15,3 

San Francisco. Cape Mendocino. 

0 0 

-13.6 -15.1 

14. l 15. 4 

14. 5 15. 7 

U.8 16. 0 

15.1 16. 3 

15.4 16. 6 

15. 6 16. 9 

-15.8 -17.2 

Cape Dieap-
pointment. 

0 

-18.9 

19.1 

19. 3 

19.5 

19.7 

19.8 

20. 0 

-20.2 

The next station discussed, south of California, is San Blas, Mexico, lat. 21° 32' north, long. 
105° 16' west of Greenwich, which gave the following expression.-(See p. 234, Coast Survey 
Report of 1856.) 

D = - 8°.63 - 0.042 n - 0.000 31 n2, 

which equation, when compared with those above, shows a reversal in the sign of the co-efficient 
of n51, or an opposite curvature. The annual easterly increase at San Blas in 1850, according 

I 

to the above formulro was 3.3 per annum. This station, however, is already within the area 
of the peculiar form of the isogonic lines, which position may possibly render an immediate 

comparison impracticable. The station Sitka, in Russian America, is the next place, north of 
Washington Territory, discussed. I find for it the approximate formula: 

D = - 28°.12 - 0.0607 n - 0.00025 n2 • 

It depends for its latest declination (1858) on the tabular value assigned by Mr. Evans on bis 
late map of the lines of equal magnetic variation reduced to 1858. 
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Record of all observed <leclinations made use of in the above paper, not heretofore published in the 
United States O<XUSt Survey Reports. 

The following record containing only additional observations, we have to consult the pre
ceding reports of 1854, * '55, '56, and '58, if we desir~ to collect all results which may have 
been used at any one station. The stations are arranged geographically, commencing with the 
northern and eastern stations, and concluding with the stations on the Western Coast. D = 
observed declination. 

York Fort, Hudson bay.-(From the proceedings of the Royal Society of London, for January, 
1858, by Maj. Gen. Sabine.) 

1725 ..... D = 19° 00' W.; Captain Middleton. 
178 7 . . . . . 5 00 W.; Hansteen' s map. 
1819. Sep. 6 00 E.; Sir J. Franklin. 
1843. July 9 25 E.; Capt. Lefroy. 
1857. Aug. 7 37 E.; Capt. Blakiston. 

Quebec, Canada. 
1649- .... n = 16° 00' W. i P. Bressau, Hansteen's Erdmag's. Barlow Cycl. Met. 
1686..... 15 30 W.; De Hayes " " " " 
1810··· .. 11 00 W.; Becquerel, Traite du magnetisme. 
1814· .... 11 50 W.; Kent ; Becquerel, Traite du magnetisme. 
1831 ..... 13 38 W.; Bayfield; " " " " 
1842····. 14 12 W.; Capt. Lefroy. 
1859. July 16 17 W.; Chas. A. Schott, Assistant United States Coast Survey. 

Burlington, Vt.-(See former observations in 1855 report, pp. 326, 337.) 
1837 •.... D = 8° 451 W.; Pmf. Benedict. 
1840. . . . . 9 42 W.; J. Johnson; Thompson's History of Vermont. 
1845.June 9 

Portland, Me. 
1763 •... -D 70 

1775 ..... 8 
1845.June 11 

1859. July 12 

Portsmouth, N. H. 

22 W.; D. J. Locke i Smithsonian Cont. to Knowledge, Vol. III, 1852. 

45' W.; J. Winthrop, Sill's Journal XXXIV, 1838, Prof. Loomis's 
collection. 

30 W.; J. F. De Barre's Atlantic Neptune, London, 1781. 
28 W.; Dr. J. Locke, Smithsonian Cont. to Knowl., Vol. III, 1852. 
20 W.; Chas • .A. Schott, Assistant U. S. Coast Survey. (See also 

Coast Survey Report of 1856, p. 215.) 

1771 · .... n = 7° 46' W.; Holland; Sill's Journal XXXIV, 1838; Prof. Loomis's col
lection. 

1771 .. ; .. 
1775- .... 

1859. July 

Ruaand, Vt. 
1789. Apr. 
1810. May 

7 48 W.; Holland. 
7 45 W. ; J. F. De Barre's Atlantic Neptune. 

11 15 W.; Chas . .A.. Schott, Assistant U. S. Coast Survey. (See also 
Coast Survey Report of 1856, p. 215.) 

D = 7° 03' W.; Dr. Williams; Sill's Journal, XVI, 1829. 
6 04: W.; •· ·' " 

o ThE> table of. the decl\natioDS In that report Is reprinted and enlarged in the report or 18611. 
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1811. Sept. D = 6° 01' W.; Dr. Williams; Sill's Journal, XVI, 1859. 
1859. July 9 49 W.; Chas . .A.. Schott, Assistant U. S. Coast Survey. 

Cambridge, Mass.-(See pp. 317, 318 of Coast Survey Report of 1855; also Coast Survey 
Report of 1856, p. 222. 

1845. June D = 9° 32' W.; Dr. J. Locke; Smithsonian Cont. to Knowl., Vol. III, 1852. 
1855. May 10 54.6 W.; W. C. Bond, (in a letter to Superintendent of Coast Survey.) 
1856. May 10 50.3 W.; " " " " " 
1856. July 10 06 W.; Karl Friesa~h, Imp. Academy of Sciences, Vienna, Vol. 

xnx, 1858. 

NoTE.-More recent observations still require examination. 

Newburyport, Mass. 
1775 .... ·D = 6° 451 W.; J. F. W. De Barre's Atlantic Neptune. 

1781· .... 7 18 W.; Dr. Williams; Sill's Journal, XXXIV, 1838, Professor Loomis's 

collection. 
1859. July 10 58 W.; Chas. A. Schott, Assistant G nited States Coast Survey. 

(See also Coast Survey Report, 1856, p. 215.) 
Boston, Mass. 

(See Coast Survey Report, 1855, pp. 316, 317, 337.) 

Providence, R. L 
(See Coast Survey Report, 1855, pp. 307, 308, 309, 337.) 

Hartford, Oonn. 

1786· ... ·D 
1810· .. .. 
1824· ... . 
1828· ... . 
1829· .. .. 

= 5° 25' W.; Dr. Williams; 
4 46 W.; .A.sher Miller; 
5 45 W.; N. Goodwin; 
6 03 W.; N. Goodwin; 

6 03 W.; N. Goodwin; 

l Professor Loomis' collection in Sill's 
~ nal, Vol. XXXIV, 1838. 

J 

Jour-

1859. July 8 04 W.; an interpolated value from observations at Springfield and New 

Haven in 1859 and 1855. 

New Haven, Conn. 
(See Coast Survey Report, 1855, pp. 319, 320, 337.) 

.Albany, New York. 
1847. Nov. D = 7° 351 W.; Regent's Report, (geological survey.) 

1856. Sept. 8 35 W. ; Karl Friesacb, Imperial Academy of Sciences, Vienna, Vol. 
XXIX, 1858. 

(See also Coast Survey Report, 1855, pp. 328, 337; and Coast Survey Report, 1858, p. 191.) 

Oxford, New York.-The following observations, marked E. B. W. C., are from a letter of Mr. 

E. B. W. Call to the Superintendent of Coast Survey, December 22, 1858: 

1792-95· -D = 3° 001 W.; E. B. W. C. 
181'7· .... 3 00 W.; E. B. W. C. 
1828. July 4 30 W.; E. B. W. C. 
1834. Oct. 3 52 W.; Regent's report; Sill's Journal, XXXIV, 1838. 
1836. Oct. 4 09 W.; Regent's report; Sill's JournaJ, XXXIV, 1838. 

1838. July 4 30 W.; Regent's report; observed at Guilford. 

1849. Nov. 5 11 W.; E. B. W. C. 
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1857. Apr. = 50 

1858. Feb. 5 
t858. Dec. 5 
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44'W.; E. B. W. C. 

47 W.; E. B. W. C. 
50 W.; E. B. W. C. 

New York. 
(Sec Coast Survey Report of 1855, pp. 320, 321, 333, and 337; also Coast Survey Report, 

1856, p. 217.) 

P hil.adelphia. 
(Sec Coast Survey Report of 1855, pp. 313, 314., and 337.) 

Hatboro', Pa. 
(See Coast Survey Report of 1858, pp. 192, 193, 194, and 195.) 

BaJ,tirnorc, Md. 
1808 .... -D = 0° 10' to 15' W.; D. Byrnes, Vol. XVIII, 1830,Sill's Journal. 

(See also Coast Survey Report, 1856, pp. 219, 227 ; also Coast Survey Report, 1858, p. 191' 

Washington, D. C.) 

Washington, IJ. C. 

(See Coast Survey Report, 1858, pp. 195, 1!)6, 197.) 

Williamsburg, Va. 
1694 ..... D = 5° 00' W.; Sill's Journal, Vol. XXXIV, 1838, Prof. Loomis' collection. 
1780..... 0 50 W.; Sill's Journal, Vol. XXXIV, 1838, Prof. Loomis' collection. 

1809. . . . . 0 33 E.; Sill's Journal, Vol. XXXIV, 1838, Prof. Loomis' collection. 

1856 . .Aug. I 04 W.; deduced from observations at Petersburg, Old Point Comfort. 

and Norfolk. 

C1iarlcston, S. O. 
1857 . .A.pr., D = 1° 56' E.; derived from observations at Savannah in 1852 and 1857. 

' (See Coast Survey Report, 1855, pp. 322, 323.) 

Savannah, Ga. 
1817 .•.. -D = 4° 00' E.; Becquerel, Traite du magnetisme. 
1838. . . . . 5 05 E. ; Sill's Journal, XXXIX, 1840. 

1839..... 3 31 E.; Sill's Journal, XXXIX, 1840. 

(See also Coast Survey Report, 1856, p. 220, and Coast Survey Report, 1858, p. 192.) 

Mobi7.e, .Ala. 
(See Coast Survey Report, 1855, p. 323; also Coast Survey Report, 1858, p. 192.) 

Havana, Cuba. 

(See Coast Survey Report, 1855, p. 324.) 

1357. January, D = 5° 15' E.; Karl Friesach, Imperial Academy of Sdences, Vienna, 
vol. xxrx, 1858. 

Jamaica, West Indies. 

1732 · · · · · D = 6° to 6c 5' E.; J. Harris, at Black r1ver in March and April, Phil. Trans., 

1733. 
1789-1793 

1791-1792 
1819· ... . 

1821 · ... . 

6° 50' E.; J. Leard, map of Port Royal. 

6 45 E.; J. Leard, map of Port Royal. 

4 50 E.; De Mackau, Becquerel;s traite du ma.gnetisme, Paris, 1846. 

4 50 E.; De Mayne, Becquerel's traite du magnetisme, Paris, 1846. 



 

1822· .... 4 

1832· .... 5 
1833? .... 4 
18!10? .... 4 

'l'HE C"NITEJ> STATES UOAST SUHYEL 

54 E. ; Owen, Becquerel's Traite du M~tgnetisme, Parii;, 1846. 

13 E.; Foster, Becquerel's 'l'raite du Magnetisme, Paris, 1846. 

40 E. ; from a map. 

00 E.; General Sabine's isogonic map of the Atlantic Ocean. 
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1857. Mar. 3 40 E. ; Karl Friesach, Imperial .Academy of Sciences, Vienna, vol. 

Paiiama, New Granada. 
1775. Nov., D = 70 
1791. Dec. 7 
1802...... 8 

XXIX, 1858. 

49' E.; Encycl. Brit. 

49 E. ; Encycl. Brit. 

00 E. ; Encycl. Brit. 

1822...... 7 00 E.; Hall, Becquerel's Traite du Magnetisme. 

1837 · · · · · · 7 02 E.; Sir E. Belcher. 
1849 · · · · · · 6 55 E.; Major Emory, (Mexican boundary survey.) 

(See also Coast Survey Report, 1856, p. 223.) 

Vera On1z, Mexico. 

1726-27. -D = 2° 15' E.; J. Harris, Phil. Trans. R. S., anno 1728. 
1769····· 6 40 E.; Ency. Brit., 7th edition, 1842. 
1769. Mar. 6 28 E.; Ency. Brit. 

177 6 · • · · · 7 30 E. ; Don Ulloa, Ency. Brit. 
1815 · · · · - 10 37 E.; Malony, Ency. Brit. 
1819. Apr. 9 16 E.; Wise, Ency. Brit. 

(See also Coast Survey Report, 1856, p. 214.) 

San Diego, Monterey, San Francisco, and Cape Menilocino, CaL, and for Cape Disappointment, 

Wa8hington Territory. 
(See Coast Survey Report, 1856, pp. 228 to 235.) 

Sitka, Russian .America. 

1804 ..... D = 26° 45' E. ; Lissiansky, } 
1824. . . . . 27 30 E. ; Kotzebue, Becquerel's Traite du Magnetisme. 

1829. . • . . 28 19 E.; Erman, 

1858. . . . . 30 00 E.; from Evans' map of isogonic lines for 1858. 

Yours, very respectfully, 

Capt. W. R. PALMER, T. E . 

CHAS. A. SCHOTT, 

..Assistant Coast Survey, in charge 0. D. 

..Assistant Ooast Sm•vey, in charge ef <dficc. 
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APPENDIX No. 25. 
Gulf Stream explorations.-Third memoir: Distribution ef temperature in the water ef the Florida 

channel and straits: By .A.. D. Bache, Supt. U. 8. Coast Survey. (Communicated, by authority 
ef the Treasury Department, to the American .A.ssociation for the .Advancement ef Science.) 

The results of the explorations of the Gulf Stream in the survey of the coast have beA~ 

communicated to the Association from time to time, as phenomena of peculiar interest have 

been developed. 
The original plan of these explorations having been carefully studied, and having proved 

successful, has steadily been adhered to. The more recent observations have been directed to 
that part of the stream, between Havana and Cape Florida, known as the channel and strait 

of Florida. I have now to present four sections, showing the depth and temperature in this 
most important region of the Gulf Stream. These results are from the observations of Com
mander B. F. Sands and Lieut. Oomg. T. A. Craven, U. S. N., assistants in the Coast Survey, 

whose names have already been mentioned before the Association in connection with explora

tions of the Gulf Stream, and furnish a sufficient guarantee that the results have all the relia
bility which care, experience, and zealous labor could give them. 

Section No. 1, (Sketch No. 35,) from Cape Florida to Bernini, was run by Lieut. Comg. 

Craven in May, 1855; Section No. 4 by Commander Sands in May, 1858; and Sections Nos. 2 

and 3 by Lieut. Comg. Craven in April and Ma.y of the present year, 1859. 

Sections 2, 3, and 4 are perpendicular to the direction of the stream at distances of about 

fifty, one hundred, and two hundred miles from Cape Florida. The lines of sections are shown 

upon the chart marked .A. The Florida strait is funnel-shaped, being about ninety miles wide 

at Havana and about forty-five miles wide at Cape Florida, the narrowest part. 

Form ef bottom. 

The area of the water way and the form of the bottom are represented on diagrams 7, 8, 9, 

and 10, (Sketch No. 35.) The Arabic numerals at the top represent distances from the Florida 

coast (the keys) in miles, and the numbers below them the positions at which obBervations 

were made. The numbers at the left hand represent the depth in fathoms. 

Commencing at the Cape Florida section, it will be seen that there is a rapid descent of the 
bottom to the Havana section, from three hundred and fifty fathoms to eight hundred fathoms, 

or twenty-seven hundred feet in a distance of two hundred miles. The most shallow, as well 

as the narrowest part of the stream, it1, therefore, at Cape Florida. The deepest water follows 

the coast of Cuba and the Grand banks, the depth being eight hundred fathoms at a distance 

of only five miles from Havana, nearly four hundred fathoms within five miles of Salt Key bank, 

and three hundred fathoms close to the island of Bernini. The descent from the Florida side 

is for the most part gradual, but from the opposite side abrupt. This t.ffect seems to have 

been produced by the action of the sub-current in wearing a deeper channel upon the concave 

side of the stream. At Havana there is an abrupt descent of nearly a mile within :five miles of 
the shore, while on the side of the Tortngas and Key West the water is comparatively shallow 

and the descent gradual. This fact goes to confirm the conclusion that the stronger current 
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of the Gulf Stream makes the circuit of the Gulf of Mexico; since, if it impinged directly upon 

the islands of Key West and the Tortugas, we should find its effects in the wearing of a deeper 

channel on that side. 
TEMPERATURES. 

Change of temperature -with depth. 

In a former communication the law of change of temperature with depth was discussed, and 

types of the curves representing the law were given for different parts of the stream. These 

curves were all merely modifications of a more general form. Thus, the cold water between 
the Gulf Stream and the coast gave one form, the axis of the stream another, and the water 
beyond the axis a third form, while in the Strait of Florida a fourth was developed. It would 

be natural to expect, in the course of many years' explorations by different individuals, with 

different instruments, not even of the same class, that general phenomena of this character 
should present ~ome contradictions and some inexplicable results. 

Experience, however, has confirmed the first conclusions and the constancy of the phenomena. 

It is not difficult, having the curve representing the temperatures at any position from the 

surface to the depth of several hundred fathoms, to determine, from the temperatures alone, 

in what part of the stn~am they were taken. 

Temperature in a direction perpe:ndicUlar to the stream. 

Diagrams 2, 3, 4, and 5 (Sketch No. 35) show the changes of temperature for the same 

depth in each of the sections, and diagrams 7, 8, 9, and 10 the depth for the same temperature. 

Bands of warm and cool water. 

In the section from Cape Florida to Bernini the division of the stream into bands is plainly 

exhibited, though more faintly than in the northern sections, and the form of the bottom in 

this section shows also elevations and depressions corresponding to the divisions. In the 

sections south of Cape Florida all traces of the bands seem to disappear, as well as the 
ridges of the bottom. The bands, therefore, seem to have their origin near Cape Florida; and 

the conclusion stated some years ago as the probable one is strengthened, that they are caused 

by the ridges a.ud valleys of the bottom parallel to the general course of the stream, and along 

which the stream and ~<mnter-stream have their course. 

The Oo'ld Wall. 

The Cold Wall, as an exception to the remark made above in reference to the bands, is traced 

as far as the Tortugas, and is plainly shown in all the sections with more or less distinctness. 

In the Sombrero key section (No. 3) it is strongly marked at depths ranging from seventy to 

a hundred fathoms, while in all the sections the warm water at the surface overflows the Oold 

Wall and reaches quite to the shore. 
Diagram No. 6 represents the comparative curves of the Cold Wall in different sections of the 

Gulf Stream, including those in the Straits of Florida.. The figures at the top show the dis

ta.nees of the cold wall from the shore in the different sections, and the numbers on the left the 
degrees of temperature. The curves are drawn for different depths in the several sections, as 

shown in the notes at the bottom of the diagram. The dotted curves, g, 11, i, k, represent the 

Cold Wall in the four sections under consideration. 
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Longitudinal sections. 

It has been found very difficult to deduce any sati'E;factory law for the decreaFe of sm face 
temperature along the axis of the stream, owing to the variability of the temperature of the 

waters of the regions from whence the Gulf Stream is supplied. Two modes of investigating 
the subject have been pursued ; oue, by following the stream from the Gulf of Mexico, and 
making hourly observatious of the temperature of the water, and the other by comparing the 
mean temperatures of the various sections with each other and with the temperature of the 
Gulf of Mexico. In the first method the vessel must be allowed to drift with the current of 
the stream, a difficult condition except in the best weather, even for a day, and to float along 
thus for hundreds of miles would rarely be practicable. .Any motion communicated by sails 
or by steam must carry the vessel beyond the water in whiGh she commenced her voyage, and 
the lateral overflow carries the water constantly from the axis towards the edges of the stream. 
In the comparison of mean temperatures of the different sections the fact has been establii>hed 
that the temperature of the water of the stream at any point may be higher than at a point 

nearer the source, and hence vessels in running along the stream may, and generally do, pass 
through water not of a constantly diminishing temperature, but from cool to warm, and the 
reverse. 'l'his is to be explained mainly, though not entirely, by the variability of tempera

ture at the source. 
Ry taking the mean temperature of any one section and going back to the date of the 

departure of the waters from the Gulf of Mexico as determined by the velocity of the stream, 

and comparing the temperatures observed with the temperatures of the Gulf waters, it was 
supposed that a solution of the question might be obtained. The temperatures were taken 
from the most authentic meteorological records of the Gulf for a series of years, and those 

periods sought which corresponded to the dates desired. The uncertainty of the temperatures 

of tho waters of the Gulf of Mexico, as obtained from air temperatures taken here and there 
along its shores, rendered the results unsatisfactory. Enough seems to have been determined, 

however, to show that the surface temperature of the Gulf Stream along its course is variable; 
that a vessel sailing aloug the axis at a more rapid rate than the motion of the stream will pass 
through water of higher and lower temperature, depending generally upon two conditions, viz: 
the distance from the Gulf of Mexico, and the temperature of the Gulf at the time the water 

entered the straits of Florida; and further, that the latter cause is t~ predominating one in 
the parts of the Gulf Stream adjacent to the Atlantic coast, where the current is rapid. 

The influence of the form of the bottom in forcing the cold counter current of the bottom 
upward has been adverted to, and the fact appears to be well established in the cross sections, 

where the ridges and valleys parallel to the direction of the stream separate it into bands of 
wa.rmer and cooler water, and this conclusion, as has just been stated, is strengthened by the 
fact that the bands and ridges simultaneously disappear sontb of Cape Florida. This pbenom· 

enon fo moreover strikingly exhibited in the longitudinal section of the bottom in connection 
with the lower temperatures. 

The shallowness of the stream in the Strait of Florida, connected with the fact that the 
bottom falls off rapidly to the north and south, afforded an excellent opportunity for testing 
this question. If the cold water of the under polar current follows the bottom it should 
appear in the shallow part of the strait, and here the warm water of the surface and the cold 
water of the bottom would approach each other. Diagram No. 1 shows the curves of 40°, 
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45°, and 50° (bottom temperatures) along the deepest part of the stream, commencing at 
Sandy Hook and running as far as the Tortug;as. .All these curves rise with the -bottom and 
pass over the ridge which divides the bed of the Atlantic from that of the Gulf of Mexico, 
and again fall with the slope of the bottom towards the Gulf. In the narrowest part of the 
strait, where the depth is three hundred and fifty fathoms, the temperature, from the surface 
to the bottom, ranges between 80° and 40°. 

On the effects qf pressure on Saxton's Deep-sea thermomele~·. 

In the explorations of the Gulf Stream the t(>mperatures below one hundred fathoms have 
mostly been determined by Saxton's metallic thermometer, and although the results have been 
consistent amongst themselves, and have agreed well with the indications of other thermo· 

meters, yet it was thought advisable to determine the effect of pressure by direct experiment. 

Saxton's thermometer consists essentially of a compound ribbon of silver and platinum. fused 

and pressed together by rollers. This ribbon is wound in a spiral form, one end of the i;:piral 
being firmly fastened to an interior t<olid axis, and the other left free. Upon the free end is 

placed an index arm, which moves over a circular graduated scale, carrying with it a friction 

band or indicator, which is left at the extreme point of the arc reached by the true index. 

The instrument is enclosed in a case, to which the water is freely admitted. A variation of 
temperature is immediately noticed, as the effect is to give a rotary motion to the index. 

The experiments to determine the effect of pressure were made at my request by :Mr. J. ~I. 

Batchelder, ~ith means devised by Mr. Thomas Davison ut the Novelty Iron Works. The 

following description of the apparatus employed is given by the last named gentleman. 

"The gauge (Sketch No. 35) consists of a brass cylinder H about eight inches long, into 
which a steel plunger is fitted, tbe upper part of the plunger at A being . 70 of an inch in 

diameter, and the lower at B about . 786, so that the difference in area of the ends is equal to 

one-tenth of a square inch. The cylinder is bored out a little larger than the plunger, except 

for about a fourth of an inch near each end, at C and D, where both are accurately fitted. 

To the branch Ea pipe connects, communicating with the hydraulic cyllnder, and leading the 

water into the centre of the gauge, which it reaches after passing through the chamber F, filled 

with sponge to prevent any impurities in the water from reaching the plunger. The upper 

end of the plunger connects by a wire W to a spring, as shown in the sketch at G, so con

structed as to indicate presimre from 0 to 450 pounds, the spring being so strong that 450 

pounds produce a movement of the plunger equal to three-eighths of an inch. It is evident 

that, as the difference in area of the ends of the plunger is one-tenth of an inch, one hundred 

pounds pressure from the water on this surface, as indicated by the balance, would equal a 

pressure of water of 1, 000 pounds per inch, or a pressure ten times as great as that indicated 

by the balance throughout its scale. The only difficulty in the use of the gauge is that of 

fitting the plunger to the cylinder, so that, while it is perfectly free to move, it is also water· 

tight. 'l'his difficulty, however, has been overcome, and much advantage was also derived 

from Mr. Batchelder's suggestion for supplying tho wear of the plunger and cylinder by 

depositing brass on the plunger through the galvanic process. " 

Connected with this gauge by a pipe is a strong wrought-iron cylinder sixteen inches long 

by four inches in diameter, in which the thermometer was placed, the opening being firmly 

closed by a screw plug. This second cylinder w9! immersed in a tub of water for the purpose 
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of regulating the temperature. The thermometer once placed in the cylinder is not again re

moved, the index being read by means of a mirror until the observations are completed. 

By the use of this apparatus tl1e effect of pressure up to 4, 000 pounds per square inch was 

observed upon two thermometers, and the results are given below. The observations were 

made to indicate the effects of 500, 1,000, 1,500, 2,000, 2,500 pounds pressure, &c. Seven 

series of experiments were made with thermometer No. 5, and five series with No. 10. The 

mean results show that. a pressure of 1, 000 pounds per square inch has no effect upon the ther-. 
mometer ; at l, 500 pounds the effect is less than one degree ; and from 1, 500 to 4, 000 pounds ' 

per square inch the effect is to diminish the readings, the maximum effect being seven degrees. 
The diagram (Sketch No. 35) exhibits the law of diminution by increase of pressure, and the 

depth con:esponding to different pressures. The correction to be applied varies with the depth· 

For thermometer No. 5 it is only four-tenths of a degree Fahrenheit at the depth of 600 

fathoms. For thermometer No. 10 it is one degree at the same depth. At 1,500 fathoms the 

corrections are respectively five and a half and seven degrees. 

Nearly all the temperatures observed in the Gulf Stream have been taken at depths less than 

600 fathoms. 

Table shQwing differences of readings ef Saxton's thermometer, under pressure and free from pressure. 

Number of series. 

! ... _________________ _ 

2 ____________________ _ 

3 ____________________ _ 

4 ____________________ _ 

5. ·- ------------------6 ___________ • ________ _ 

1--------·--·---------
M:eans ___________ _ 

Number of series. 

1--------------------· 
2----·-··-------------3 ____________________ . 

4----------···-------· 5 _____________________ 

Means •••••••••••• 

I, 500. 

0 

1. 6 

o. 
o. 
o. 
o. 
o. 
o. 5 

o. 3 

1, 500. 

0 

0.00 
2.00 
0.75 
1. 75 

0.75 

1.00 

'IHERMOMEI'ER No. 5. 

PB.USUJ!JI IN POUJ!DS. 

2,000. 

0 

o.oo 
1. 00 

1. 00 

0. 5 

1.75 
1. 25 

1. I 

2,500. 

a 

3.75 
2. 

2. 25 
0.5 

2. 25 

2.25 

2.1 

THEIWOMETER No. 10. 

3,000. 

0 

0.00 
2. 8 

3. 75 
2.0 

3.5 

s. 75 

3.2 

PllJllllW.B.I lll POUNDS. 

2, OoO-O. 2,500. S,000. 

0 0 0 

2.00 3.15 4. 5 
1. 00 3.5 4.5 
2.00 s. 0 3.25 
2.00 s. 5 4.75 
]. 75 I. 75 .S.76 

1. 75 ~-.. 3.00 4.25 

3,500. 4,000. 

0 0 

0.00 o.oo 
4.5 5.5 
4. 76 5.7 
3. 6 5.5 

5.0 6.5 

6.0 6.5 

3.5 4. 25 

4.5 5.6 

3,600. 4,000. 

0 0 

6.26 s.J5 
•.oo 7.25 

5.5 IJ.J) 

5.5 7.25 
6.0 6.75 

5.6 7.25 
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AJ>PENDIX No. 26. 
Report qf Assistant Henry Mitcliell on the physical, surveys of New York harbor and the coast qf 

Long Island, with descriptions qf apparatus /or observing currents, &c. 

BosTON, September 30, 1859. 
Sm: I have the honor to inform you that the field-work comprehended in your plan for the 

physical survey of New York harbor bas been completed by the operations of the past season. 

At the commencement of this work it was quite impossible to foresee the form it would ulti
mately assume, the questions t-0 which it would give rise, or the investigations to which it 

would lead. Neither the precise character of the observations to be made, nor the extent to 
which they should be carried, could be estimated in an undertaking in many respects qui:e 
novel and without precedent. 

Certain changes in the forms of shoals and channels had been revealed by the comparison of 
the early surveys with those of more recent date, and the questions arose-To what causes are 

these changes due? and-To what end do they progress? What are the natural forces which 
build in one direction shoals and beaches, while opening elsewhere new channels, or wearing 
away the shores? These wern the problems for the solution of which the physical survey was 
instituted. 

The general plan of this work, to which you first directed my attention, has been adhered 
to throughout; since your subsequi::nt instructions have referred to the limits of each season's 
work, rather than to the character of it. By this plan we have been required to observe, and 

make note of, every natural operation, whether of tides, currents, winds or wiwes ; in fine, to 
compile for a certain period a complete physical history of these elements from a systematic 
course of inquiry. 

The field over which our observations have spread includes not only the harbor proper, but 
its approaches in all directions, extending up the Hudson river to Fort Washington, into Long 
Island sound as far as Execution light, through the kills, over the bar, and sixty miles out to sea. 

Throughout this field the periods, velocities, and paths of the various currents are determined, 

as a1·e also the experiences of the tide waves (both from the sound and the ocean) in the differ
ent channels and avenues which they traverse. The disturbing effects of winds and freshets, 
the appearance of rips and eddies, together with general meteorological phenomena, have all 

been noted carefully. 
The whole number of tidal and current stations which we have occupied exceeds one hundred 

and fifty, and at these the observations number many thousands. Many of the tidal stations 

were occupied one or more entire lunations, and at some of the current stations the observa

tions were continued in unbroken series of half-hourly records for seven, nine, and fourteen 
days. The aggregate amount of time spent on the field-work has not exceeded twelve months. 

&ugh computations of our observations were made in the intervals between the working 

$e&Bons, and these acquainted us with the progress we were making, aud pointed out the direc
tion which succeeding inquiries should take. From the results of our labors we gained at 
each step confidence and encouragement. What appeared at first a tangled skein of accidental 
or inconstant causes, we ultimately recognized as orderly and harmonious relations; and, our 
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methods of observing improviug steadily, tLe work advanced to its close at a pace constantly 

accelerated. 
The observations of the past season were confined to no special locality, but were made at 

various points where previous operations were incomplete or required connecting links. 

Our field-work commenced the first of June, and the quiet weather which prevailed during 

this month was improved for the occupation of the more exposed stations-those near shallow 

portions of the bar and along the outside coast. We had designed to occupy a station which, 
should, if possible, lie quite beyond the reach of the New York harbor drift, an:l enable us to 

determine whether any oceanic current sweeps into the great bay formed by the coasts of Long 

Island and New Jersey. For this purpose we anchored, in thirty fathoms water, nearly sixty 
miles east-southeast of Sandy Hook, where, during a period of fifteen hours, we measured the 

currents at the surface, and at depths of twenty-three and one hundred and fifty feet, besides 

a few determinations of the mean motion for the e_µtire depth. At this station, nearly forty 
miles from the nearest land, we found regular tidal currents, nearly as strong as those observed 

at the light-ship the previous season. No oceanic current could be detected, but the augmenta

tion of the ebb current, caused by the drainage of the land waters, was very.appreciable. The 
velocities of the currents are not so regular at this station, from the fact that the depth of the 

moving water stratum is variable, at ·one time extending to the bed of the sea, at another 
reaching but a short distance below the surface. The directions of the flood and ebb drifts 

were found to be respectively west-southwest and east by south; which, making due allowance 
for the disturliing effects of the land waters, would indicate that the tide-wave has here a 

westerly motion. The land waters of which we have spoken are doubtless the combined drain

age from X ew York harbor and the various inlets; for, extending our observations along the 

south shore of Long Island, we found that they outlive the tidal currents, and establish them

selves as a constant coastwisc stream along the eastern portion of Fire Island beach. 

The stations outside of the bar were eleven in number, at which above seventeen hundred 
observations were recorded, and of these more than five hundred were made at points below 

the surface. 
The greater part of our season's work lay in the lower bay or in the vicinity of the bar, 

where there remained some localities unexamined and .others at which previous examinations 

had given discordant results. 
From the computations which followed the field-work of 1858, it appeared that where obser

vations were sufficient1y numerous the causes of a certain class of shoals were immediately 

deducible from the data obtained. It was ascertained, on making a composition of the currents 

at each station, with the assumption that they are to be regarded as forces acting simultaneously, 
that the resultants take directions towards the shoals as focal points; making it evident that 

the sand which form1:1 these sboals is gradually swept together from the neighboring channels. 

Simple as the dynamics of this natural process may be, its form can only be developed from 

the most accurate determinations of the elements. The resultant, for instance, may be a very 

small quantity from a station at which the adverse currents are very violent. In a case like 

this, the slightest error of observation, or even the selection of an unsuitable period, may give 
us a false result and lead us entirely astray. If the observations are not sufficiently frequent, 

they may foil to give the exact durations of certain phases of the currents; or if the positions 
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of the stations are not closely determined, errors enter into the directions of the forces. .Again: 

if the observations are not continued long enoug·L. to elimi11ate the diurnal inequalities, an 

undue weight will be given to some of the elements which enter into the problem. .At the 
commencement of the past season, forewarned of these difficulties, I placed in the hands of my 
observers printed rules for their guidance, and required of each person a strict conformity to 
them. Twenty-one stations were occupied in the portio11 of the work to which I have just 

referred, and at these the aggregate number of observations reaches nearly five thouimnd, of 
which above eighteen hundred are from points uelo\v the surface. At these stations the 
observations were usually kept up in unbroken serieB of twenty-five hours each . 

.A. more suitable period for observatioug of so exact a character could ;;;carcely have been 
chosen; our operations were rarely suspended by bad weather, and few delays of any kind 
occurred. 

In making observations upon bars and shoals, the disturbing effects of gfrong winds cannot 
be disregarded; for it not unfrequently happens that they change the direction of the current, 
or wholly reverse its course. In districts of shallow water the waves created by the winds 

have a motion of translation whose effect upon the log is very great; and although the observer 
is able to distinguish this sudden and uncertain motion from that of the more steady current, 
he cannot introduce a correction for it. Where the sea is deep, the impulses it receives from 
the winds result in simple undulations, giving to the log no horizontal motion whatever, so that, 
even when the swell is very heavy, accurate current observations are possible. As far as our 

experience has gone, we have never observed in the waves any power of transportation where 

the depth of water exceeds three fathoms. 
Above the Narrows there were eight stations occupied-three in the main channel of the 

harbor, two in the Hudson, and three in the East river. At these there were recorded over 

seventeen hundred observations, of which above eight hundred were made upon the sub
currents. 

The stations in the harbor, as well as those in the Hudson river, were designed to furnish us 
with additional data relative to a class of remarkable counter-currents di:ocovered the previous 
season. The former observations had established the fact that along the main channel the 

currents of the lowest water stratum maintain velocities and directions quite at variance with 
those near the surface. It, however, remained to be proved whether the phenomena obBervetl 
were continuous from station to station or mere local conditions; and if their continuity could 
be shown, the exact limits of their domain were to be ascertained. The information now in 
our hands affords, I am convinced, a full and faithful exhibit of these points. 

The three stations in the East river lie in positions which the previous work had shown to 
be important, as embracing the terminus of the Hell Gate interference current. .A.t one of 
these stations, which lies in the deep basin westward of the point of Blackwell's island, some 
curious conditions of the sub-currents manifested themselves. Here the axis of the ebb (west· 
erly) drift was observed to lie about twenty feet below the surface throughout the entire dura

tion of this currenti in other words, the current is stronger at this depth than at any other 

point above or below. There are resemblances between this phenomenon and those already 
referred to as appearing in the main channel of the harbor, but I am doubtful whether we can 
class them together. In the discussion of our results, we propose to group the currents of the 
upper harbor according to tidal hours obtained from the self-registering gauge at Governor's 

40 
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island, and those of the lower harbor and its approaches, according to tidal observations made 
simultaneously by eome of our own party at Sandy Hook. 

The closing work upon the physical survey of New York harbor, which we have briefly 
described, did not occupy us during tlie entire season, and there proved to be ample time for 
the other operations directed by your instructions, viz: inquiries into the physical conditions 
of the bays and inlets along the south shore of Long Island. • 

Glancing at a chart of our coast, one may see on the south shore of the island of N antuck;et 
a series of small ponds separated from the sea by narrow reaches of sand. On Martha's 
Vineyard the same features may be observed along the outer shore, except that here the larger 
basins or lagoons have occasional outlets through the strips uf sand beach. Further to the 
westward, upon the coast of Long Island, appear similar basins, so extensive as almost to form 
inland seas with outlets uf considerable depth, through which vessels may pass. Here are 
fully established the forms which may be distinguished as the leading characteristics of the 
Atlantic coast to the southward, and of the entire Gulf shore. From the past history of the 
sandy portion of our sea-coast, it appears that the outlets to which we have referred are never 
permanent, but continually shift their positions, either by gradual encroachments and recessions 

of the sand reaches, or by suddenly closing up at one point and breaking away at another. 
The design of our study was to ascertain, if possible, the causes which maintain these extended 
sandy reaches, and the agenc]es which create the channels through them. In this undertaking, 
the line of stations, to which reference was made in the former part of this report, extending 

along the coast, at intervals of from five to twelve miles from Coney island to a point twenty
five miles east of Fire Island light, gave us all the requisite data for a complete knowledge of 
the shore currents; and we added to these series of current observations at Fire island, Crow 
Gut, and Rockaway inlets, besides others from stations in the Great South bay. By half-hourly 
records at gauges temporarily erected, the form of the tide wave as it enters Fire Island inlet 
was compared with that observed at Sandy Hook on the one hand, and that at the eastern 
extremity of the Great South bay upon the other. At some of the outside stations we threw 
over sinking articles, hoping to find them again upon some portion of the beach, and thus be 
able to determine the direction of the movements on the bottom of the sea. The first class of 
articles we tried were baUs made of cement, with corks enclosed, giving them what we supposed 
to be the requisite specific gravity. On a former occasion these cement balls were used quite 
successfully along the shores of Sandy Hook, but we now found them to fail entirely on this 
coast, where the currents are more feeble. We subsequently had recourse to the large skim. 
mer shell (maclra solidissima) which we collected from the shores, and marked with drills. 
Some of these, cast over in three fathoms water off Oak Beach, travelled eastward, and cross· 
ing Fire Island inlet, were swept on shore four miles to the eastward of their place of deposit· 
In the performance of this journey they were occupied over two weeks, during a prevalence 
of easterly winds. Of three hundred shells cast into the sea, one hundred were recovered
a much larger proportion than we could possibly have expected to find among the shifting 
sands and the miscellaneous stranded articles upon these beaches. The easterly preponder· 
ance in the movements of the currents along the bed of the sea, which the journey of these 
shells revealed, corresponds with the results from previous observations of the surface drifts 

As our inquiries proceeded, it became evident that th(I currents, powerful though they may 
be to scour channels and form the ocean bed, cannot alone effect the peculiar changes which 
are observed to take place in the beaches, but that the waves take a part, not insignificant, in 
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these operations. In the sl1allow waters along these alluvial shores the wavel'I, driving in from 
the ocean, acquire violent horizontal movements, and dash along the beach with a force in com

parison with which the strongest currents are quite impotent. In order that we might the 
better understand and determine the precise action of the waves and the relation of their office 
to that of the current, we made a very careful examination of the conditions in miniature forms 
of bays and inlets, where the limited :field of observations afforded us a comprehensive view 
of the natural activities at work. The results of this examination have already been laid before 
you with such conclusions from them as were immediately obvious. 

In the course of this and former reports I have referred repeatedly to the obsen•ations of 
currents at different depths, and it has occurred to me that some description of the apraratus 
in use should here he given, in order that the reliability of the results should be established. 

Descriptions ef .Apparatus. 

For observations upon the surface currents we use a "tube-log, n which is simply a tin cylin
der four inches in diameter and six feet long. This tube is partially filled with water, so as to 
sink nearly its whole length and maintain an upright position; and a graduated line being 
attached, the observations are made as with an ordinary ship's log. We have found that a log 
of less draught than this is liable to be affected by the wind. 

When we desire to obtain the mean motion of a stratum of greater depth, we use twenty
four foet tubes, and in some cases those as long as forty-eight feet. 

If the velocity of the current in the lowest water Rtratum is desired, we take the following 

course: Two copper globes of equal dimensions are connected by wirn rope of the smallest 
possible size compatible with the strength required. One of these globes, being filled with 
water, is allowed to sink the whole length of the c.:onnecting line, while the other, being empty, 
or only partially loaded, swims at the surface of the sea. To the upper globe the log line is 
secured. The velocity with which the globes, thus connected, will move, is a mean of the rates 

at which the upper and lower water strata are flowing; and if simultaneous observations are 
made with this apparatus and the surface log, before described, we are furnished with the 
means of obtaining by calculation the velocity of the lowest stratum. This method may be 

employed where the water is uot so deep as to give to the connecting wire rope an extent of 
surface which, exposed to the current, may require consideration in the problem. 

The instruments I have described thus far are similar to those which have been used in 
determining the discharge of canals in Europe. In the application of these to inquiries on a 
larger scale, I have found it necessary to make certain modifications of them to insure accuracy. 

It not unfrequently occurs that the velocity of the surface drift is many time;i greater tLan 
that of the lower stratum, or holds altogether a reverse direction, so that the motion of the 

globes is quite at variance with that of the surface log. In a case like this, the graduated line 

secured to the globes is borne away by the surface current, and the observer is deceived. The 
full extent of this difficulty will be appreciated when it is cons~dered that the line of which I 
ba>e spoken is necessa1·ily of considerable size, the strength of six men being sometimes 

required to draw in the globes. I propose to obviate this difficulty by the following arrange
ment: Within the upper globe, made of wood in this case, a reel is placed, upon which a small 

log-line, passing in at an aperture at the pole, is wound by a crank frr:nn without. The 
extremity of this log-line is secured to a third globe, which swims freely upon the surface of 
the sea. When making an observation, the log-line is wound up until t 1rn floating globes are 
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brought together; then, at a signal, the reel is loosened; and now, if the surface and ~u b 
currents differ in velocity, the free globe separates from the others, and the obsen'er notices 
the number of divisions of the log-line drawn out in thirty seconds. In this experiment the 
apparatus is in nowise connected with the vessel, but the observer follows in a boat until the 
trial is completed. Figure 1 (Sketch No. 40) shows the relative position of these globes during 
the course of the observations. In this figure A and R are the connected globes, while C is 
tho free float. The weight of the globe B causes the swimming globe A to sink nearly to itei 
pole, and the free float C is loaded so as to sink about the same distance. The graduated line,' 
which measures the separation of the floating globes, may be seen, one end fastened to a ring 
upon the free float C, the other passing in at the pole of the globe A. Figure 2 is an enlarged 
representation of the globe A, opened so as to show the reel within. The water, which enters 
the globe freely, acts ae a check, preventing this reel from acquiring an undue momentum with 
any sudden jerk of the line caused by the waves. In this figure may be seen the position of 
the crank by which the reel is wound; this crank is, of course, removed after the floating 
globes are drawn together. Upon the outside of the globe containing the reel every ten 
degrees are marked that the observer may note in his record the amount submerged. In the 
reduction of these observations the extent of the wetted surfaces of the two connected globes 

must be considered, since, in the case of a difference of velocity between the upper and lower 
strata, the effective areas of the surfaces exposed to the two streams enter into the problem. 
In all positions the effective surface which a globe wholly immersed presents to tho current is 
a great circle. The velocity attained by the connected globes is a s£mpk mean of the velocities 
of the superficial and lower strata when the effective surfaces are eq11,al,· and when these 
surfaces are unequal, the mean by weiyht. If x = velocity at surface, y = volocity at lowest 
point; then with equal surfaces we obtain velocity of globes = £ (x + y). If tho effective 
surfaces opposed to the drifts (portions of great circles) are unequal, and their areas be repre· 

sented by a and b, we have the velocity of globes= a ~ b (ax + by). This expression rep

resents the immediate result obtained by the original manner of using the globes if the vessel 
be at anchor; but, in our modification, the result of our experiment is the difference between 

the motion of the free and that of the connected ~lobes, or x - a~ b (ax+ by). The ext.ent 

of the wetted surface of the free globe will not affect the result, but it is convenient to have 
this globe of the same size as the others so as not to be greatly affected by winds. 

lf the paths of the surface and sub-currents do not lie in the same vertical !'lane, the con· 

necteJ globes take an intermediate course, with velocity= a ~ b J {(ax sin. fi1 +by sin. fiJ2 

+ (ax cos. {31 +by cos. {3J2 f, and tan 8 (angle of direction)= ax sin. ~· t ~sin. ~::when p1 a x cos. 1 cos. :r 

and {13 represent the respective angles of direction of the upper and lower drifts. 
When observations are to be made at sea, where there is a great depth of water, a further 

modification of the apparatus is necessary. In place of the two connected globes in the fore· 
going description, a hempen line is used, (perhaps two inches in diameter,) terminating in a 
wooden pole above and a leaden cylinder below, the former serving to fl.oat the shaft, while the 
latter sinks and straightens the line, and the reel is transferred to the free globe. (See Fig. 8, 
Sketch No. 40.) The apparatus, thus modified, will serve to exhibit the difference between the 



 

THE UNITED ST.A.TES CO.A.ST SURVEY. 317 

surface drift and the mean velocity of a stratum of water whose depth equals the length of the 
~ha.ft immersed. If we know the surface velocity we may readily obtain the velocity of the 
lowest point reached, if we suppose the change qf velocity from point to point to be uniform, by 
subtracting the surface rate from twice the mean velocity. This supposition is not always 
correct, and must be tested by the following experiment: The log-line having been unfastened, 
the pole is passed through a copper globe, and the line drawn up until the globe can be 
secured at a point which will occupy a middle position of the wetted surface on again letting 
the shaft sink as far as it may.-(See Fig. 4, Sketch No. 40.) U pan a new trial, if the velocity 
observed is still the same, we may conclude that our supposition is correct; if not, we may, 
by shifting the position of the globe again and again, making at each remove an observl\tion 

and record, or by using simultaneously several such shafts, calculate apvroximately the condi
tions of the sub-currents and tbe curve at which our deep shaft hangs. The globeri which we 
have used measure two feet in diameter. 

Before closing this rapid sketch of our devices for obtaining the data required by your 
instructions, I would refer briefly to a new form given to a pile used in securing a tide-gauge 
at Fire island, and which, I think, possesses some peculiar advantages for use upon sandy 

coasts where there is a heavy sea. This pile is of oak, or other heavy and strong wood, and 
is so cut that the lower portion of it, for a space of Bix or eight feet, presents the appearance 
of a number of inverted frustrums of cones, placed one above another-the series terminating 

in a sharp and heavy shoeing. As a whole, it is required t-0 have a greater weight than the 

sand and water it is intended to displace. On working this pile int.o the sand, by swaying it 

to and fro, in the usual manner, each cone, as it sinks, acts upon the sand <ibove and beww, as 
at once a lever and a wedge, giving to the whole a continual downward thrust. In the same 

way the waves, instead of tearing it up, cause it to work deeper and deeper, and thus the 
lateral oscillation of the sea is converted into vertical motion, and brought to our a:id. Of 

course this downward tendency of the pile can be easily checked if too great for our purposes . 

.As my description of this pile is not altogether clear, I annex: a diagram, (Sketch No. 40,) 
which will require no explanation. 

Very respectfully, yours, 

Professor A. D. BACIIE, 
Superintendent Coast Survey. 

APPENDIX No. 27. 

HENRY MITCHELL, 
.Assistant Ooast Survey. 

Report to the Superintendent by Assistant L. F. Pourtal.es, in charge of the fie1,d and qffioe work 
rdating to Uda/, observations. 

COAST SURVEY OFFICE, October 1, 1859. 

Sm : I have the honor to submit the following report on the field and office work performed 
by the tidal party under my charge during the past year: 

.FIELD-WORK.-'l'he permanent stations at which the tides are observed for a long period of 
years are the same as mentioned in former reports, viz: Boston, New York, Old Point Com· 
fort, V"a.i Charleston1 S. C., and Fort Clinch, Fla., on the Atlantic coastr and San Diego, San 
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Francisco, and _.\.storia, on the Pacific coast. The following table will show the date at which 
the series of observations began at each of those stations, and the number of years over which 
it consequently extends up to thi~ date. 

St.atio11. Kind of gauge, Date of beginning of series. Length of series 

up to October 
1, 1859. 

Boston .•••••.•••••••••.•••• ---------- Staff---------- June 1, 1847. _______________________ _ 

New York.--------------------------- S. R ••••• -----· December 12, 1852. _____ ------------· 

Old Point Comfort. ••••. --------------· Box •••• ----·-· May 3, 1845, to August 31, 1852. ------ ·----·----------

Old Point Comfort .•••••••••••••••.•••• S. R ••••••••••. September!, 1852 ••••••• ------------- U 0 

Charleston, (Castle Pinckney)------------ Box ••••• -----

Charleston, (Castle Pinckney)------------ 8. R •••• -----·· 

Charleston, (custom-house wharf) •••• ---· S. R ••••• ------

Fort Clinch •• ---------··-------------· S. R ••••••••••• 

San Diego .••••• ---·------·-··------·· 1 Staff------ •••• 
San Diego •••....•••••••.••••••••••••• S. R •••••••••.• 

San Franci:sco ................. - .................................... S. R ....................... .. 

Astoria. •••••••••••••••••• --------··-·· IS. R ••••••• •••· 

December 20, 1850, to Apl'il 22,.1855 .•• ·-·------······

July 16, 1855, to December 10, 1866 •••. ---------····---
February 1, 1856..................... 9 9 

February 20, 1856 ••••••.•.. ------·--- 3 7 

July 6, 1853, to September 201853 .•••. ----------------

September 22, 1853 ••••• ---- ---·--··--
6 3 

June 14, 1853 .••••••••••••••••••••••• 6 4 

July 11, 1853 •••••••••••••••••••••••• 6 

The stations have, during the past year, given generally good results. The station at Fort 
Clinch has, however, suffered an interruption by the sickness and subsequent sudden leaving 
of the observer, and the inexperience of the person he had left in charge. The stations on 
the Western Coast, under the supervision of Lieut. G. H. Elliot, U. S. Engineers, have con

tinued to give very satisfactory results. 
The temporary stations were not numerous. The tide-gauge at the Washington navy yard 

is still kept up. Owing to the frer:pient changes of the officers in the ordnance department of 
the yard, it was found more advantageous to have the gauge attended to by Mr. Walker, of this 

division of the office. 
Tho stations mentioned in last year's report as having been established by Mr. Wurdemann 

at Charlotte harbor, Egmont key, and Cedar keys, have, together with the one at Tortugas, 
afforded very satisfactory results. The series being extended over more than a year, the 
gauges will shortly be transferred to new stations at and to the westward of St. Mark's. Mr. 
Wiirdemann has suffered greatly from sickness superindnced by exposure, and was obliged to 
leave that Rection at the approach of warm weather, without detriment, however, to the obser
vations, thanks to the careful training he had given to the observers. On his way north, Mr. 
Wiirdemann visited the tide-gauges at Fort Clinch, Charleston, and Old Point Comfort. 

The self-registering tide-gauge established at Warrenton navy yard, Pensacola, Fla., by the 
kindness of S. T. Abert, esq., civil engineer of the yard, gives very good results, and will supply a 
useful link in the chain of stations which it is intended to establish successively along our 

shores on the Gulf of Mexico. 
Good self-registering observations were obtained at Benicia, Cal., under the direction of the 

hydrographic party of Commander J. Alden, U. S. N., Assistant Coast Survey. 
A fo1t of the observations received during the year is herewith presented. 

usual, only those which were made under the direction of this division of the 

those made by hydrographic parties for the reduction of their soundings. 

It contains, as 
office, and not 
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List of tidal, observation.~ received during the year ending &ptemlier 30, 1859. 

I 
f

l I i TIME OF OCt:f PAT(ON, 
C Name of station. Name of observer. Kind of I Stations, permanent i----~-----
~ I gauge. I or temporary. I 
~ From- I To- i 

1-----,-- I I 
I Boston Dry Dock, Maso.

1

' T. E. Ready ........ Staff..... rermanent. •• • •••• OcL 1, 1858 Sept. 30, 1859 

Il Govemor'slsland,N.Y. R.T. Rasst::tt .•••• S. K .••....•... do ...•. , .. u ••• Oct. 1,18581Oec.30,1858 
Do ...................... do ............. do ............ do ............ April 7,185~ Sept. 311,1859 

Brooklyn, N. Y .............. do ........... Bo< ........... do ............ Oct. 11 1858 Sevt. 301 1859 

Dobb's Ferry, N. Y .... W. H. Rnben:s . .... Smtf. '"'"' Temporary ......... July 23, 1858 I J11ly 31, 1858 

Tervlank'oPoint,N. Y. J.G. Rotcbe ........ do ............ do ............ July 22,1858 Aug. 3,185t 

Uo ...................... do ............. do ............ do ............ :iept. 10, 1858 Sept. 14, 18.'>8 

Cold Spring, N. Y ............ do ............. do ........... do ............ Sept. 11,1858 8ept.14, 18"8 

Poughkeepsie,N. Y .......... do ............. do ...... ,'. .... do ............ 

1

July 22,1858 Aug. 1,1858 
Tivoh, N. Y ............ I G. R.l'lartm ....•.... do ............ do ............. July 22,1858 Aug. 1,1858 
Stuvves.ant,N. Y ......... D.R. Jenks ....•..... do ...... 

1 
...... dl. ............ Ju1y '2-l,1858 July 31,1858 

Ca~tleto11,N. Y .............. do ...••.••••... do ...... 1 ..•••• do,, ......... h ,July 22,1858 Aug. 2,1858 

Greenbusb,N. Y ...... ,'. ..... do ............ do ..... ! ...... do ............ !July 22,1858 J~ly 31,l~;;s 
III Old Point Comfort, Va. M. C. King ........ S. R •.•• I l'ermanent ......... Oct. I, 1858 ~ept. 30, 1859 

Wash. Navy Yard. D. C. Off, Ordnance Dept .. do ...... 1

1 

Temporary ..... •••• Oct. I, 1858 Jan. 81 1859 
Do.,, ........... l:l. Walker ........... do ........... do ............ Feb. 10, 1859 Sept. 30, 1859 

V Ch.arleston,8 C ......... W.R. Herron ....... do ...... Permanent ........ Oct. 1,1858 BPpt.30,185'9 
VI Fo:rtClinch, Fla ...... F.A. Reharer ......... do ........... do ............ Oct. 1,1858 Dec. 14,1858 

Do ............... J.A.Walker ........ do ............ do ............ Dec. 14,1858 Sept.30,1859 

Tortugas, Fla, .. , •..... ! El. Benners .••. ••... . do., .... Temporary . .•. .••• Aug. I, 1858 Sept. 1, 1859 
Charlotte Harbor, Fla .. ! G. W. Maslin ........ do ............ do ..... ,....... Aug.. 3, 1858 Aug. 2, l&9, 
EgmontKey, Fla ....... I' c. Keyeer........ ..do ...... l ...... do ............ Aug. 2-l,1858 Aug. a1,1e59 

VII Cedar Keys, Fla ....... A.Steele ............ do .............. do ............. Aug. IJ,1858 Sept. 1,1859 
Do ............... 1 G.Croek-eu ........ Staff ........... do ....••..••.. Dec. 27,1858 Jan. 6,1859 

Warrington Navy Yard,/ S.T. Abert ........ S. R ........... do .............. Nov.20,1858 Aug. 18,1859 

x s!1~iego,Cal ......... I A.Gassidy ........... do ..... Permanent •••••••• Aug. 1,1858 July 31,18591 
Fort P<>lnt, Cal ......... , H. E. Unrlandt ...... do ...... , ...... do ............ 1 Aug. I, 18581 July 31, 1859 

Benicia, Cal ........... Louis Nelson ........ do ... ···[ Temporary •••• ••· 1June25, 1858 Oct. 21, 18581 
XI Astoria, Orf~n .....•.. Louis Wilson .. h •.. do ...... Permanent .......... Aug. 1,1858! Joly :.il,ll!MI ! 

365 

91 

177 

365 

9 

13 

5 

4 

11 

ll 
10 

12 

IO 

365 

lW 

>!J2 

365 

21 

261 

396 

265 

375 

3E6 
11 

266 

365 

365 

88 

365 

Remarks. 

} Obs'ns made at Brooklyn 
! daring the cold weatber. 

Only day nbservations dur-

ing the summer. 

Stopped from Oct. 16 to 
Dec. 9, obs'ver being sick. 

OFFICE·WORK.-The follm'l-·ing persons have been permanently employed during the year: 
R. S. Avery, S. Walker, J. Downes, M. Thomas, and S. D. Pendleton; and the following tempo
rarily for longer or shorter periods during the intervals of their duties in the field or in other 
departments of the office: Lie.ut. J. P. Roy, U.S . .A..; Sub-Assistant C. Fend all; James Gilliss, 
R. E. Evans, 0. Hinrichs, J. Donegan, .A.. W. King, and T. 0. Bowie. 

:Mr. A very has continued the discussion of the Boston tidal observations. Having computed 
a set of co-efficients from a period of observations extending over nine years, he has compared 
the times of high water computed by means of them with the observed times for the whole 
period of twelve years over which the series extend. The difference; between the computed 

and observed times came out generally quite small. 

The readings of the sheets of the self-registering tide·gauges were made by .Mr. Walker, 
who has also had charge of the correspondence with the observers, of the examination of the 
observations returned by them, and of the tide-gauge at the Washington navy yard. This 

combination of duties has been very useful, as by reading the sheets no defects in them could 

escape him, and the remedy could be pointed out more intelligibly from the experience gained 
in managing a tide-gauge himself. 

The ordinary reductions of tidal observations were made chiefly by S. D. Pendleton, and 

part of the year by contract, by .A. W. King; also, occasionally, by Lieut. J. P. Roy, and J. 
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Gilliss, R. E. Evans, 0. Hinrichs, and T. C. Bowie. They thus keep but little behind the 

receipt of the observations. The whole sets of reductions of the permanent stations on the 

Western Coast were revised by Mr. Walker. 
The graphical decompositions of the tides observed simultaneously at the four stations Cape 

Florida, Indian key, Key West, and Tortugas, have continued to be made and the results to be 

reduced and compared by Mr. Downes, with the assistance for part of the time of Messrs. 

Fendall and Evans. This discussion is now nearly completed, and some progress has also been. 

made in the decomposition of the observations at the next stations-Tortugas, Charlotte har· 
bor, Egmont key, and Cedar keys. The daily inequality was deduced from a part of the 

ordinary reductions of the above stations by Mr. Gilliss. 

The meteorological observations made at the tidal stations of the W estem Coast have con
tinued to be tabulated by M. Thomas, who has also read off some of the self-registering sheets 

from Florida, and plotted the result preparatory to decomposition, besides copying and miscel

laneous work. 

Very respectfully, your obediem servant, 

L. F. POURTALES, 

.Assistant U. S. Coast Survey, in charge if Tidal Division. 
Prof. A. D. BACHE, LL.D., 

Superintenilerd U. S. Coast Survey. 

APPENDIX No. 28. 
Circulars found in curreni bottl,es thrown from the surveyin1 steam~r Corwin in 1857 and 1859, in 

the 'Vicinity qf the Florida refJj. 

U. S. COAST SURVEY. 

TO SHOW THE SET OF CURRENT. 

This bottle was thrown overboard in the Gulf Stream. 

Lat. 24° 21' 00" N. Date: Midnight, March 28, 1857. 
Long. 81° 56' 00" W. Wind west. 

From surveying steamer Corwin. 

Lieut. Comd'g T. AUG. CRAVEN, U.S. N. 

The finder will confer a favor by forwarding this paper to A. D. 
Bache, Superintendent U.S. Coast Survey, Washington, D. 0. 

RecMd bel,ow the date and place where found. 

Found on the beach about twenty miles south of Cape Canaveral 
light-house on the 1st of May, 1859. 

MILLS 0. BURNHAM, 

Light-Jooeper, <Jape Canaveral, Flo,. 
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Particulars <f six other cards of the same forrn from surveying stearner Corwin. 

I ' I : i 
Endorsements made by the find(?r. When thr1lwn over. Latitude N. I Longitude W.] Direetion of wind. i By whom returned. 

I ! 

~~~~~~1~~~-:-~~~-: l~~~~~~-1-~~~~~~~~~~~~~~~~ 

79 44 15 I North; light •••••• ·I !\lille 0. Burnham •••. 
Cl I fl 

May~, 1859 •••••••. 25 00 27 Fottnd.June2, l85Y, ab-out five miles south of Cape Ca-
navera.l ligbt-houBe. 

Do •••••••••••.. 25 00 27 I . Found June 18, 1859, about four miles son th of Cape 

Cattaveral light-house. 
April 30, 1859 ••• , • , , 

79 44 15 I North; moderate •. 

1 

...... d<> ........... . 

23 31 30.4 80 45 13.05
1 

From W.NW.; light. Pedro Antonio Ebon .. Found May 7, 1859, at Cruz del Padre, twenty-one miles 
N.NE. of Cardenas, north coast of Cuba. I 

80 53 08 ! From south; light .. W.S.Harris ........ . 

i 
Do ............ . 24 22 07 Found June 2, 1859, twenty and a half miles south of 

Cape Oailaveral light-house. 
May 2, 1859 ........ . 25 OJ JI 79 45 13 1...... . . .. . .............. do ............ · 1 Found lllne 2, 1859, twenty miles sot1th of Cape Cail.a

veral light-house. 

Do ............ . 25 01 11 79 45 13 I Nortllwe•t •••••.•.. l ...... do ............. 1 

APPENDIX No. 29. 

Found .June 10, 1859, nine n1iles south of Ca~ Ca.1'111.
veral light-house. 

Extracts from a report by Lieut. Comg. C. M Fauntleroy, U.S. N., .Assistant in tlie Coast Survey, 
relative to commercial advantage.s afforded by the 1ppcr waters qf Port Royal sound, S. C. 

UNITED STATES SURVEYING SCHOONER VARINA, 

Colleton river, S. C., May 21, 1859. 
S1R: * * * The hydrographic work was commenced at Pinckney' s island, 

connecting with the survey of Lieut. Comg. Maffitt, in 1855. That survey sho1vs that the bar 
of the Chechessee river affords twenty feet at mean low water, with a mean rise and fall of 6. 6 
feet. The depth increases in passing upward, and vessels that enter Port Royal sound will 
find in the Colleton river at the Neck, and at its confluence with the Chechessee, a capacious, 
completely protected, and easily accessible anchorage, in from four to seven fathoms water. 

* * * * * * * * * * 
Colleton N eek, Foot Point, or Victoria Bluff, as it has been more recently called, is only 

eleven miles from the Charleston and Savannah railroad, and, by reason of the fact before 
stated, offers a very eligible site for purposes of trade and commerce. In the event of blockade 

of the southern coast by a naval power this point could be easily made a sure protection to 
the inland commerce passing between Charleston and Savannah. 

The bluff is considerably higher than the adjacent island, and is said to be healthy. The 
approach from Broad river is used by steamers continually, and might be improved so as to 
enable vessels of fifteen feet draught to pass. At present I think it safe to say that but ten or 
twelve feet at mean low water can be carried through. So soon as I can obtain the requisite 
tidal observations the soundings will be reduced and a chart sent to the office. 

Very respectfully, your obedient servant, 

Professor A. D. BACHE, 

Superintendent C008t Survey. 

41 

CHAS. M. FAUNTLEROY, 
Li,eut. Comg. U'. S. N., .Assistant Coast Survey. 
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APPENDIX No. 30. 
Letter to the Secretary of the Treasury, reporting the completion ef tne survey ef Sapelo sound, Ga., 

and communicatingextractsfrom a report by Lieut. Gomg. G. M. Fauntleroy, U. S. N., .Assistant 
Coast Survey, relative to its commercial facilities as a ltarbor. 

Co.A.ST SURVEY OFFICE, May 24, 1859. 
Sm: I have the honor to report the completion of the field-work and hydrography requisite. 

for a chart of Sapelo sound and river, including the bar and approaches, from a limit ten 
miles seaward of the entrance. The soundings in the vicinity of the bar were made by the 

party of Lieut. Oomg. C. M. Fauntleroy, U. S. N., assistant Coast Survey, who closed the 
operations there at the eud of April. 

I append some remarks made in the report of that officer, bearing on the commercial advan
tages of Sapelo sound as a harbor, and suggestions in reference to buoys and beacons for aiding 
vessel8 to enter it: 

"This harbor derives its importance commercially from its ea8e of acceRs and from the good 
depth of water in its main approach. Sixteen feet at mean low water may be carried through
out to safe anchorage inside of the entrance. As a cut-off connecting with it affords a conve
nient and safe inland passage for traders bound south coastwise during the winter season, this 
entrance is preferred to the more difficult entrance at Doboy. While the soundings were in 
progress in March and April, more than fifty schooners and steamers (chiefly the former class) 
passed into Sapelo sound and through Mud river. 

"At present the channel over the bar is marked by two buoys. The inner one ('No 3') 
should be at once removed and replaced at the extreme northeast point of the shoal designated 
as ' Consort shoal.' 

"There is both a swash and a beach channel here, and vessels drawing from five to eight 
feet of water may enter the harbor against northwesters-a facility uncommon on our Atlantic 
seaboard. 

"Upon a rough comparison (before plotting the soundings) with the survey made by Lieu· 
tenant Glynn, U. S. N., in 1841, there appears to have been little or no change since, either 
as to depth or in the direction of the main channel-way. 

"Masters of vessels, if not well acquainted, avail themselves of daylight for entering at 
Sapelo. It would be of important service t-0 the coasting trade if two small beacon lights were 
established, instead of the two beacons now on the point of St. Catharine's island, as such an 
arrangement would prevent confusion with the Doboy light. The schooner 'Blooming Youth,' 

lost off Sapelo entrance in March, could have made the harbor in safety with such guides as 
those now proposed." 

Regarding the aids for navigation recommended by Lieut. Comg. Fauntleroy as of general 
interest to masters of vesseli; engaged in the coasting trade, I would respectfully request that 
a copy of this communication may be transmitted to the Light-house Board. 

Very respectfully, yours, 

Hon. HOWELL COBB, 
A. D. BACHE, Supenintendent. 

&cretarv qf the TreMwry. 
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APPENDIX No. 31. 
ExtractR from reports made by Sub-Assistants F. W. Dorr and Charles Ferguson, describing t!te 

topographical and other features ef Charlotte harbor, Florida. 

BosTON, March 29, 1859. 

Sm: * * * The work of the season was resumed on the western :rnlf of 
Sanibel island at a point. where its breadth is about two miles and a quarter. From thence the 
island runs in a W.NW. direction five miles and a half, and gradully narrows as it approaches 

Blind Pass. The inside shore is very irregular and broken by large lagoons, which connect 
with each other by narrow tortuous channels. On the outside a fine sloping beach, composed 
of sand and shells, is washed by the waters of the Gulf of Mexico. The interior of the island 
is open prairie, bearing only scattered clumps of palmettoes. Mangrove, buttonwood, &c., are 
found fringing the shores of the lagoon8, and this growth occasionally attains a breadth of a 
quarter of a mile. 

The entrance to Blind Pass, as the channel which separates Sanibel from Captiva island is 

called, is almost entirely blocked up from the inside by extensive shoals, which arc dry, or 
nearly so, at ordinary low water. On the southern side of these shoals are eight small keys, 
called the Lawrence keys. They are scarcely anything more than clumps of mangrove. Blind 
Pass is merely a boat channel; for although the passage is deep in some places, the bars both 
on the inside and outside preclude the possibility of carrying through a vessel of any draught 

of water. 
Captiva island overlaps Sanibel island at Blind Pass for a distance of a mile and a half, and 

from that opening stretches in a N.NW. direction upwards of ten miles to Captiva Pass. This 

island, or key proper, scarcely averages a quarter of a mile in width. I say the key proper, 
as two other keys of some size, completely separated from it, have hitherto been supposed to 

join it; all three being comprised under the name of Captiva island. 
Captiva, like Sanibel island, has a regularly curving beach of sand and shells on the outside, 

while the inside shore is skirted with mangrove, and is very ragged. Extensive flats, too, 
make off eastward from most of the prominent points of land on the inside. 

Captiva Pass, the opening between Captiva and La Costa islands, is about five hundred yards 
wide. Vessels drawing not more than five feet of water can pass through; yet the channel is 

somewhat intricate. * * * * * 
Yours, very respectfully, 

F. W. DORR, Sub-.Asswtant. 
Prof. A. D. BACHE, 

Superintendent U. S. C()(l,8t Survey. 

WASHINGTON, D. C., April 8, 1859. 

DEAR Sm: * * * * Boca Grande, the pass between La Costa and 
Gasparilla islands, is the proper entrance to Charlotte harbor. It contains at low tide fifteen 
feet of water, and inside the hay has three or four fathoms. Vessels can carry eighteen feet. 
some fift.een or twenty miles beyond the northern extremity of" Pine island. 
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La Costa island is similar in character to Captiva island, as described in the report of Sub

A.ssistant Dorr. 
Pinc island forms the eastern side of Ch11rlottc harbor, or what may be more correctly termed 

the Charlotte harbor approach. It is about ten miles in length and three in widtli. A pine 
barren runs through the centre nearly its entire length, and its western shore is lined with a 
belt of keys and i8lands. Lagoons break the western side and run in towards the interior of 

Pine island. 
This island is remarkable as having been a favorite burial place of the aborigines. There' 

are several huge mounds on the keys along the shore. The largest are at ''Brown's'' station, 
a small fishing ranch on Pine island, (nearly opposite the middle of La Costa,) where some are 
found sixty and eighty feet high and four hundred yards in circumference. Here also may be 
seen the remains of a canal which has passed at a former period quite across the island. Its 
site is now 80 overgrown with mangrove, pine, and palmetto that the trace is barely discernible. 

* * * * * * 
Very respectfully, yours, 

Prof. A. D. BACHE, 

Superintendent U. S. Coast Survey. 

APPENDIX No. 32. 

* * * 

CHARLES FERGUSON, 
Sub-Assis {ant. 

Extracts from the report ef Assistant S. A. GiTbert, descriptive <{f the coast ef TexCl8 intervening 

between Matagorda bay and Corpus Cl1riBti. 

ZANESVILLE, 0., August 23, 1859. 
Sm: * * * * * * * * * 
Espiritu Santo bay. is about fifteen miles long, northeast and southwest, by about :five miles 

in width. It communicates with the Gulf of Mexico through two small bayous at the northeast 
end, and connects also with Matagorda bay at Pass Cavallo. Through one of the bayous 
(l\fcHonry's) the State authorities of Texas have caused a channel to be opened affording a 
depth of four and a half feet at average high water, and the digging of a channel of ten feet 
from the bayou into Pass Cavallo, to form a harbor or dock for steamers and other sea-going 
vessels, has been undertaken by private enterprize. The town of Saluria is situated at the 
east ewl of this bayou. Throughout the bay there is an f\Verage depth of seven feet, the 

li>ottom being generally soft mud and shells, except in one locality, known as tho "Middle 
Ground," which is sand, and a portion of which is usually bare at low water. The shores are 
low and marshy on all sides. Along the northwest shore is a range of marsh islands, approach
ing towards the cluster designated as the "First chain," which di vi des Espiritu Santo from 
San Antonio bay. Through these also the State has opened a channel to the depth of four 
and a half feet, but flats are forming rapidly at both ends, and constant attention will be 
required to keep it open. 

San Antonio bay is of an irregular and somewhat triangular shape, the greatest length being, 
from north to south, about twenty miles, and the width ranging from four to eighteen miles. 
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It has no direct communication with the Gulf of Mexico, and is, therefore, but little affected by 
the Gulf tides. Frequently the water is made fresh by the discharge from the Guadalupe 
river, which enters at its northeast end, and it is almost always muddy. The average depth 
of the south half of the bay is about six and a half feet, with soft mud bottom, except in the 
vicinity of the oyster shell reefs, of which there are many. One of them, "Panther Point 
reef,'' extending through the middle of the bay, north and south, about fifteen miles, is awash 

in some places and in others has five feet of water over it. In approaching the mouths of the 
river, the water of the bay shallows, and the bottom becomes very soft, and is covered with 
eel-grass and other sea-weeds. The State, in the spring of 18.58, opened a channel of four and 
a half feet from the southern mouth of the Guadalupe to a like depth in the bay, which 1vas 

found at the distance of a mile, but it is now much obstructed by drift logs. Without the use 
of artificial means, the average depth of water into either mouth of the river would not be 

more than eighteen inches. 
The shores of San Antonio bay are varied in character. Along its south and east sides are 

the low marshy shores of the islands, (Matagorda island and others,) which are the re Ro rt of 
immense numbers of water fowl. Thousands of swans, geese, brant, and ducks of several 

varieties, cover the waters and prairie of this region during January, February, and March; 
and in all seasons the pelican, cranes of perhaps every variety, the snipe, and other sl1ore birds, 
are found in countless numbers. Oysters are plenty, and also redfish and trout, when the 
water is not too fresh. 

N oar the north end, on the east side of the bay, the prairie of Matagorda island comC's to the 

shore in a bluff twenty feet high, along which (for several miles) are scattered cluster:; of oak 
and hackberry trees. This locality, known as "Long :Motts,'' contains fifteen or twenty 
houses. 

The northwest shore is the delta of the Guadalupe, a low alluvial formation, scarcely raised 
above the level of the adjacent waters, and covered with a d~rnse growth of cane-grass, jungle, 
and forest trees. On the west shore the elevated prairie also comes to the bay in a bluff or 
bank of twenty feet, and is likewise dotted over with the houses of settlers, and with oak and 
hackberry trees. The soil is fertile, the range for stock excellent, and the locality is said to 
be very healthy. At one place on this side a singular range of sand hills, known as the ''Sand 
Mounds," approaches the shore. The highest peak is about seventy.five feet above the bay. 
The mounds are covered with bushes, and the valleys between them filled with tr~es, so that, 
at a distance of five or six miles, the whole presents the appearance of a forest of live-oak or 

similar timber, forming a marked feature in that otherwise level prairie region. Deer, wolves, 
and wild turkeys are plenty, and rattlesnakes and other reptiles numerous. In the direction 

towards Lamar, a distance of about thirty miles, there is now but one dwelling, and hence the 
wild game has not been much disturbed. 

Mission bay is a limall, shallow sheet of water cut off from the head of San Antonio bay, on 
the east side, by the delta of the Guadalupe river, and having uot over eighteen inches of 

water into or through it. A small bayou, entering on its east side, drains Green lake, which 
is a small sheet of fresh water lying some miles further up the delta. 

Hi'MS bay, on the west side of the delta, is of the same character, but is larger, being about 
three and a half miles i1.1 diameter and shaped like a horse-shoe. It is also deeper than Mission 
bay, affording about three feet of water to its head. On the north side is the swamp of the 
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delta, but on the south a prairie bhlff twenty feet high boundB the shore, and here, within 
space of three miles, some twenty or thirty houses form what is called "Crescent Village." 

San Antonio bay is divided from Mezquit bay by a chain of islands known as the "Second 
chain,'' and by an oyster shell reef, designated as "Ayre' s reef," through which a four-feet 
channel has been opened by the State. The small islands composing the Second chain arc 
mostly covered with lignum vitre and mezquit bushes, from six to eight feet high, and in these 
the smaller varieties of crane have their building place. The bushes are covered with ncstB_ 
and thronged with cranes all spring and summer, -there being no similar resort for a hundred' 
miles either way along the coast. 

Mezq~tit bay is about five miles long, northwest and southeast, and about three miles wide, 
with an average depth of four feet throughout, and soft muddy bottom. It has direct commu

nication with the Gulf of Mexico through Cedar bayou, into the north end· of which there is 

but one foot of water, through the bayou about ten feet, and at the Gulf outlet, or south end, 

about four and a half feet. Its length is three miles, and average width about a hundred and 

sixty yards. The oysters of this bay are noted as being the best on the coast. Fish are 

abundant, and to be had at all seasons of the year. 

The shores of Mezquit bay arc marshy, except on the northwest side, near which lie two 
islands, with oyster shell ridges, ranging from five to fifteen feet in height, and covered with 

chaparral. It is separated from Aransas bay by the cluster of islands called the ''Third chain'' 
and by two oyster shell reefs. Through these the State has opened a channel of four feet. 

Aransas bay is about twenty miles long from N.NE. to S.SW., and· of an average width of 

about six miles. About five miles from the north end lies an oyster shell reef, called "Long 

reef," which extends across the bay, from St. Joseph's island to Lamar. This is bare in several 

places, forming islands much subject to change in outline and extent by the action of the waves 

during the prevalence of the summer winds. There are several channels through the reef, two 

of which are nearly a quarter of a mile wide, with six feet water; and that is about the average 

depth of the bay north of the reef. South of Long reefthe bay is open and free from obstructions, 

with an average depth of ten to twelve feet, and soft, muddy bottom, excepting near the shell 

reefs and shores. The beach is composed of hard sand, and the bottom, out to a depth of five 

feet, is of the same character, except in a locality about eight miles from Lamar, whe1·e it is 

rocky, a remarkable bed of natural concrete being developed there. At the bluff the formation 

is six feet in thickness above the surface of the water, and appears to extend about ten feet 
below it. I have no knowledge of any similar formation along the coast, except in the high 

prairie back of Copano bay, near the mouth of the Aransas river, the bed there being entirely 

above the level of the bay; and in Laguna Madre, about thirty miles southward of Corpus 

Christi bay, in which instance the formation is said to be who1ly below the water level. The 

rock in question has been used in building walls and chimneys at St. Mary's. While in place 

it is soft and easily cut, but after exposure to the atmosphere it becomes as hard as ordinary 

limestone. The color is a dirty white, and the fracture irregular. From the point at which 

the rock occurs a sand-flat ranges northward along the northwest shore of the bay, covered to 
a depth of five or six feet with ''turtle grass.'' Large numbers of green turtle are caught 

here, and shipped t.o New Orleans during the spring and summer. There are occasional beds 

of oysters throughout the bay, and an abundance of fish of all the varieties that inhabit tlie 

Gnlf. 
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Aransas l:Jay connects with the Gulf of Mexico through Aransas Pass, which is said to lie 
subject to changes in depth at the bar and in the channel. During last winter and spring 
there was an average of more than eight and a half feet over the bar at low water, as we were 
informed by the pilot. At the close of the working season in June arrangements were in pro
gress for running a line of steamers from the bay to New Orleans or Mobile. The communica
tion with Corpus Christi bay is through a narrow and crooked channel between islands and 
mud fiats for about five miles, called Corpus Christi lrnyou. Its natural depth is about four 
feet, but a channel to admit vessels drawing six feet has been opened by a private company. 

The entrance to Copano bay, between Live Oak Point and Lamar, is over a mile in width. 
Lap reef, much of which is bare, lies at the west side of the entrance, but there is a channel 
nine feet deep leading through it into Copano bay. This entrance forms what is known as 
"Lamar harbor,'' a space of about six miles in area, over much of which there is a depth of 
twelve feet water, with soft. bottom. The harbor is sheltered either by reefs that are nearly 
or quite bare, or by land, on all sides. 

The shores of Aransas bay are low on the south and east. On the north a chain of small 
islands divides it from St. Charles bay; and on the 11ortlnrnst side stretches Live Oak peninsula, 
with its high sand bluffs and hillP., some of which are fifty or sixty feet high, and covered with 
a scattered growth of live-oak and other trees, and an undergrowth of many kinds of bushes 
and vines. The Mustang grape, a native of the soil, aud from which is made a very fine 
flavored wine, grmvs here in abundance. Fresh water is plenty, but the range for cattle on 
the peninsula is not good. There arc at present but four families living on it, within an area 
of fifty square miles. 

The town of Lamar lies between the outlets of St. Charles and Copano bays. St. Charks 
bay is about nine miles long north and south, by about a mile in average width. A nan-ow, 
crooked channel affords about two and a half feet of water into it, but after the main part of 
the bay is reached the depth increases to four, and in some places as much as eight feet. 
Cavasso creek, coming in about six miles up, on the west side, and Salt creek, at the head of 
the bay, are merely drains for the rain water which falls on the adjacent prairie. ln tbe dry 
season their beds are filled with salt water from the bay. The shores of the bay are mostly 
marshy, but at many points the marsh is interrupted by prairie bluff of eight feet or more in 
height. .A.long the east side stands a body of wood known as ''The Black Jacks.'' The 
soil there is sandy, and the general surface marked by numerous hills, as at the Sand Mounds, 
at Lamar, and on Live Oak peninsula, and by fresh water springs and ponds. In all 01.her 
localities within my knowledge along the coast of Texas there is no fresh water below the 
surface except immediately along the Gulf shore, on sandy islands. In many other placea I 
have dug, but always found the water salt, ~s in the Gulf. 

Oopano bay is about fifteen miles long from northeast to southwest, and about seven miles 
wide. It is divided nearly across the middle by an oyster shell reef called "Copano reef,'' 
around the south end of which passes a channel of nine feet at an average stage of water, and 
that depth may be carried to the head of the bay during the ordinary summer tides. There 
are other obstructions to navigation throughout the bay to be developed in the progress of the 
hydrographic work. Copano creek empties into tho northeast end of the bay; Mission river 
through Refugio Mission bay, on the northwest side; and Aransasriver at the western angle of 
the bay. All these are inconsiderable streams, there being no more than one foot of water 
leading into them from the bay. The shores are mostly high, and along the north and west 
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shores, except near Mission or Refugio bay, the prairie fronts the water-line .as a bluff, rising 
from fifteen to thirty feet high. That portion between the Aransas and Mission rivers is 
wooded; the rest is prairie, with occasional spots of timber in view. The southeast shore of 
Capano bay is formed by Live Oak peninsula, and is marshy along the water-line, but a short 
distance back rise the high sand ridges and prairie that characterize these localities. The two 
towns, Copano and St. Mary's, the former one of the earliest settlements made in this part of 

Texas, lie on the northwest side of the bay, and are still but small villages. 
The land s;eems to be valued only for grazing, although sea-island cotton and corn have beeii 

successfully cultivated in small tracts. 
Puerto bay is a ,;mall arm exten<ling from the southwest corner of Copano bay, about five 

miles in a southwest direction. The entrance to it is shallow, and the depth inside is only 
four or five feet. The shores are generally low and marshy. A small creek, which is merely a 
surface drain, discharges at the head of the hay. 

R(fugio bay is about three miles across in either direction, and is very shallow. 
The climate of this part of the coast of Texas is generally considered very healthy, and the 

quarter is frequently resorted to by persons who have become sickly from residence on the 

alluvial bottoms along the rivers. The temperature during January and February of the past 
winter averaged about 56° Fahrenheit, the lowest being 28° for a few hours only toward8 the 
close of a "norther," which lasted three days. During March and April it was about 70°; 
and for :May and June, which are said to be the hottest months of the year, the average was 

84°. The highest temperature recorded was 91° on the 27th of May. 
There is almost a constant breeze from the Gulf day and night after the middle of April. 

* * * * * 
Reepectfully, your obedient servant, 

Prof: A. D. BACHE, 

Superintendent lJ. S. Coast Survey. 

APPENDIX No. 33. 

* * 

S.A.M'L .A.. GILBERT, 
Assistant lJ. S. Ooast Survey. 

Tabl.es for projecting maps ef large f,:dent, arranged by J. E. Hugard, Assistant U. S. O. S. 

These tables are based upon a polyconic development of the earth's surface, which supposes 
each parallel of latitude to be represented on a plane by the development of a cone having the 
parallel for its base and its vertex in the point where a tangent to the parallel intersects the 
earth's axis. The degrees on the parallel preserve their true length, and the general distortion 
of area is less than in any other geometrical mode of representing a given portion of the 
earth's surface. 

Denoting by a the equatorial radius of the spheroid, e the eccentricity, then the normal to 
any point on the parallel of latitude L, produced to the minor axis, is 

a 
N = (1 - ~ sin »L)f· 
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The radius of curvature in the meridian is 
a(J-e2) a 

Rm= (1 - efl sin 2L) 2 

The radius of the parallel, RP = N cos L. 
The radius of the developed parallel, or the side of the tangent cone, r = N cot L. 
Designating by n any arc of the parallel, or difference of longitude to be developed, and by 

0 the corresponding angle subtended by the developed parallel at the vertex of the cone, then 
the length of the given arc will be n RP= n N cos L, and also 

Or= {} N cot L whence {} = n sin L. 
To determine the rectangular co·ordinates x and y for projecting from the middle meridian 

the points of intersection of the meridians and parallels, we have simply, the developed 
parallels being arcs of circles, 

x = r sin fJ, y = r versin fJ. 
Table I gives the length, in metres, of one degree of latitude and longitude for each degree 

of latitude from 0° to 54°; also the radii of the developed parallels which may be used to 
describe the parallels by means of beam compasses when the scale permits. It also gives the 
values of {} for 10° of longitude, by means of which the tables may readily be extended. 

Table II gives the co-ordinates for thirty degrees of longitude on each parallel from latitude 
1° to 54°. The numbers correspond to the actual dimensions of the earth in metres, and are 
to be divided by the proper number for any desired scale. 

In order to project a map by the aid of these tables draw a straight line as middle meridian 
of the map, on which space off the required degreeR of latitude by the values given in Table I. 
Through the points so marked construct lines perpendicular to the meridian and parallel with 
each other, which will be tangents to the parallels of latitude at their intersections with the 
middle meridian. 

On these tangents lay off from the middle meridian, for each required longitude, the corres
ponding x from the table\!, and off-set y perpendicular to it, towards the pole. Through the 
points so found draw continuous curves for the parallels and meridians. 

The tables are based on the following constants, being Bessel's latest, and those used in the 
Coast Survey: 

Equatorial radius of the earth· · · · · · · 
Polar radii of the earth . · · . · · · · · · · · 
8 f h · · a"-b" qua.re o t e eccentr1c1ty --· · · · 

"'" 

42 

a = 6 377 397 metres, log. = 6. 80464346 
b = 6 356079 " " = 6.80318928 
f:!l = 0.00667437 " " = 7.8244104 
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TABLE I. 

Length in metres of one degree of latitude and longitude, 1'alues of the corresponding radii of the developed 
parallel, and angles at each pole for ten degrees of longitude. 

Lat. I 1 o of latitude. JO of longitude. Radius of para.llel. {) for l 0" of long. 

0 Metres. Metres. Metres. 0 .. 
0 110 563. 7 Ill 306. 6 Infinite. 0 00 00.0 

l 110 564. 0 111 289.7 365 3.;1 200 0 10 28.3 

2 llO 565. 0 111 239. 2 182 625 500 0 20 56.4 

3 110 566. 7 111 155. 0 121 689 100 0 31 24.1 

4 110 569. 0 111 037. 3 91 202 500 0 41 51. 2 

6 110 572. 0 110 885.8 72 895 830 0 52 17. 6 

tl 110 575.8 110 700.9 60 679 100 1 02 43.0 

7 110 580. l 110 482. 4 51 942 300 1 13 07.3 

8 110 585.1 110 230. 5 45 380 470 1 Z3 30. 2 

9 llO 590. B 109 945. 2 40 268 590 1 33 51.6 

10 110 597. 0 109 626. 6 36 171 660 1 44 ll. 3 

11 110 604. 0 109 274.9 32 812 850 l 54 29.l 

12 110 611. 6 108 890.0 30 007 630 2 04 44.8 

13 110 619. 7 108 472.1 27 628 210 2 14 58. 2 

14 llO 628. 5 108 021. 4 25 583 340 2 25 09.2 

15 llO 637. 9 107 538.0 23 806 090 2 35 17.5 

16 llO 647. 8 107 022.0 22 246 270 2 45 22.9 

17 110 658.4 106 473.4 20 865 480 2 55 25.4 

18 110 669. 4 105 892. 6 19 633 870 3 05 24.6 

19 

I 
110 681.l 1()5 279. 7 18 527 860 3 15 20.5 

20 110 693. 3 lM 634. 8 17 528 600 s 25 12. 7 

21 llO 706. 0 103 958.2 16 620 820 3 35 01.3 
' 22 110 719.2 103 250. 0 15 792 uo 3 « 45.8 

23 110 732.9 102 510. 5 15 031 865 3 54 26.3 

24 no 747. I ' 101 739.8 14 331 780 4 04- 02.5 

25 llO 761. 7 I 100 938.2 13 684 530 4 13 34.3 

.26 l!O 776. 7 100 105.9 13 083 990 4 23 01.4 

27 110 792.2 99 243.2 12 ()24 960 4 32 23. 7 

28 no 808. 1 ~8 350.2 12 0(}2 960 4 41 41. 0 

29 110 824.4 97 427.4 11 624 770 4 50 53.l 

30 110 841.0 96 474.8 11 055 200 5 00 00.0 

31 110 858. 0 95 492.9 10 623 179 5 09 01.4 

32 110 875. 2 94 481.9 10 215 570 5 17 57.1 

33 1111 892. 8 93 442.1 9 sso 067 5 26 47. 0 

34 no 910. 7 92 373.8 9 464 760 5 S5 31.0 

35 110 928. 8 91 277.3 9 117 882 5 « 08.8 

36 110 947. 2 90 152.9 8 787 972 5 52 40.S 

37 110 965. 8 89 001. 0 8 473 340 6 01 05.S 

SB 110 984.6 87 821.9 8 173 042 6 09 23.8 

39 111 003.5 86 IHG.O 7 885 875 6 1'1 35.~ 

40 111 022. 6 85 389. 6 '1 610 '188 6 26 40.4' 
41 111 041.3 84 125. 1 7 346 916 63338.l 

42 Ill 061. l !It 840.8 7 093 423 6 41 28.7 



 

THE UNITED STATES COAST SURVEY. 331 

TABLE I. 

Length in metres ef one degree o.f la.tilude and longitude, &c.-Continued. 

Lat. 1 o of latitude. 11 o of longitude. Radius of parallel. [ 0 for 100 of long. 
I 
I 

JJftif'tllJ, MetrtllJ. Metf'tl/J. I 
' " 0 0 

43 111 080. 5 81 531. l 6 849 560 6 49 11. 9 

44 111 100. 0 80 196.5 6 614 648 6 li6 47.7 

45 111 119. 4 78 837.3 6 388 06! 7 04 15.8 

46 lll 138. 9 77 453.9 6 169 244 7 11 36. 2 

4T 111 158.4 76 046.8 6 957 663 7 18 48.7 

4-8 111 177. 8 74 616. 3 5 752 845 7 25 53.2 

49 111 197. 2 73 162.9 5 554. 355 7 32 49.6 

60 111 216. 4 71 687.0 6 361 781 7 39 37.6 

51 111 235. 6 70 189.1 5 174 752 7 46 17. 3 

52 111 254.6 68 659. 6 4 992 925 7 52 48.4 

53 111 273.4 67 129. 0 4 815 973 7 59 10.9 

M 111 292. l 65 567. 7 4 643 603 8 05 24. 6 



 

332 ItEPORT OF THE 8UPERINTENDE1'{'.f OF 

TABLE II. 

OCHJrdinates of &Urvature. 

.; Latitude lo . 
I 

Latitude zo. 

"" :§ 

I 
l:lD 

"' x. y. :i:. y. 0 
...< --

10 111290 17 111239 34 
2 222580 68 222478 135 
3 333869 153 333717 I 305 
4 445149 271 444956 542 

5 556448 424 556196 847 
6 667738 610 667434 1220 
7 779028 829 778672 1660 
8 890317 1085 889919 2168 
1' 1001606 1373 1001148 2744 

10 1112895 1695 1112386 3388 

11 1224185 2051 1223622 4099 

I!! 1335474 2441 1334859 4878 
13 1446762 2864 1446094 5725 
14 1558052 3322 1557330 6640 

15 1669340 3814 1668565 7623 

16 1780628 4339 17711799 8673 

17 1891917 4898 1891033 9791 
18 2003205 5492 2002266 10971 
19 2114493 6119 2113498 12230 
20 22'257Bl 6780 2224729 13551 
21 2337068 7475 2335960 14940 
22 2448356 8204 2447189 16397 

23 2&59643 8966 255BU9 17921 
24 2670930 9763 2£6964'6 19514 
25 2782216 10593 2780873 21174 
%6 2893503 11458 2892099 22901 
27 3004789 12356 3003323 24691 
28 3116075 13388 3114547 26560 
29 3227360 14254 3225770 28492 
30 3338645 15254 3386991 30490 
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TABLE II. 

Co-ordinates ef curvature~Continued. 

~ Latitude 30. 

I 
Latitude 40. 

""' .& ..., 
"' x. Tl· x . y. .s 
10 111155 51 111037 68 
2 222310 203 222074 270 
3 333465 457 I 333111 608 
4 444619 812 444149 1081 
5 655774 1269 555183 1690 
6 666927 1828 666218 2433 
7 778080 2488 777251 3312 
8 889232 3249 I 888284 4326 

I 
9 1000384 4112 

I 999315 5475 
10 1111535 5077 1110345 6769 
11 1222685 6143 1221373 8179 
12 1333834 7310 1332400 9733 
13 1444982 8579 1443424 11423 
14 1556128 9950 1554446 13248 
15 1667273 1H22 1665!67 15208 
16 1778U7 1299!> 1776483 17303 
17 1889560 14671 1887498 19534 
18 2000701 16448 1998510 21899 
19 21118<10 18326 2109520 24400 
20 2222977 20306 2220526 27036 
21 2334113 22388 2331528 29807 
22 2445246 !4570 24!2527 32713 
23 2556378 26854 2553523 35754 
u 2667608 29240 2664515 38931 
25 2778635 31728 2775502 422!2 
26 2889760 34316 2886486 45689 
27 3000883 37007 2997466 4,9271 

28 8112002 39799 3108441 52988 
29 8223120 42692 3219411 511839 

30 3334234 45687 3330377 60827 



 

OF THE SUPERINTENDENT OF 

TABLE II. 

Co-ordinates ef curvature-Continued. 

.,; Latitude 50. Latitude 60 . 

"" B ·o. 
"' x. y. x. y. 
~ 

JO 110886 84 110701 101 

2 221771 337 221401 404 

3 332666 759 332101 909 

4 443541 1349 4428-00 1616 

5 554424 2Ul8 553497 252i 

6 665306 3036 664192 8635 

7 77618-6 4132 77'885 4948 

8 887065 6397 88557U 6463 

9 997941 6831 996263 8179 

10 1108815 8433 1106947 10098 

11 121968'7 10205 1217628 12218 

12 1330556 12144 1328304 14541 

13 1441422 14253 1438976 17065 

14 1552284 16529 1549644 19791 

15 1663144 18975 1660006 22719 

16 1773998 21589 177094>3 25849 

17 1884849 24372 1881614 29181 

18 1W5096 i7323 199H68 32714 

19 2106637 30444 2102896 36450 

20 2217375 33732 2218529 40386 

u 2328206 37190 2324162 44527 

22 243903;1, 40815 2434708 48868 

23 2;'>49856 44610 254'5377 53411 

24 266G670 48573 2655974, 58155 

25 2771479 62704 %166666 63101 

26 2882284 67006 2377148 68250 

27 2993080 61473 2987719 73599 

:ll8 3103868 66111 3098282 79151 

29 3214646 70916 3208828 8"904 

30 332,54.21 76891 3319~68 90859 



 

THE UNITED ST.A.TES CO.A.ST SURVEY. 33l) 

TABLE II. 

Co-ordinates ef curvature-Cmitinued. 

I 
o:; l.Atitude 70. Latitude so. 
"" ., 
:&, I "' x. y. x. y. 0 I ~ 

10 110482 118 110230 

I 
134 

2 220964, 470 2204-60 536 
3 1331446 1057 330689 I 1205 

' 
4 441!12! 1880 440914 2142 

5 552402 2937 551139 3347 

6 662876 4230 661359 4817 
7 773348 5757 771576 6!i60 

8 883817 7520 881789 

I 
8568 

9 994281 9517 991996 10844 

10 1104741 11761 1102196 13388 

11 1215196 14216 1212391 16198 

12 1825644 16919 1322578 19277 
13 1436087 19856 1432757 22623 

14 1546525 23028 1542'929 26237 

1c. 1656954 26435 1653090 30119 

16 1767377 30077 1763243 34268 

17 1877793 33954 1873387 38685 

18 1988199 38065 1983515 43369 

19 2098596 42412 2093635 48321 

20 2208983 46992 2203742 53540 
21 23191360 51809 2313836 59027 

22 2429728 56859 2423920 64781 

23 2540085 62145 2533983 70802 
24 2650428 67665 2644033 77<191 

25 2760760 73420 27.54069 83647 
26 2871080 79409 2864087 90470 
27 29Sl388 85633 2974089 97561 

28 3091680 92092 3084076 104918 

29 3101959 98786 3194041 112544 

so 3312233 105713 3303988 120435 



 

336 REPORT OF THE SUPERINTENDENT OF 

TABLE JI. 

Co-ordinates ef curvature-Continued. 

.; La.titude 90. I Latitude 100 . 
"tl 
E ·;;, 
= z. y. "'· y . .s --
10 109945 11>1) 109626 166 

2 219889 400 219252 684 

3 329832 1351 328875 - 1495 

4 439771 2401 438495 2658 

5 549709 3752 548112 4153 

6 659642 5403 657723 5980 

7 76956() 7354 767329 8140 

8 879492 9605 876927 10631 

9 986517 12157 986517 13455 

10 1096098 15009 1096098 16612 

11 1209215 18160 1205669 200119 

12 1319106 21611 1315229 23919 

13 1428987 25363 142c!777 28071 

14 1538857 29414 1534311 32555 

15 1648716 33766 1643833 37372 

16 1758564 3807 1753340 42519 

17 1868397 43369 1862826 47999 

18 1978216 48620 1972299 638] l 

19 2088022 54171 2081754 59954 

20 2197811 60022 2191188 66429 

21 2307582 66172 2300603 73236 

22 2U7340 72622 2409997 80374 

23 2527077 79372 25111369 87844 

24 2636797 86422 2628718 95646 

25 2746496 93771 2738043 103778 

26 2856174 101419 2847344 112242 

27 2965832 109367 2956614 121087 

28 3075467 117614 8065860 180163 

29 3185080 126161 3175080 1396Zl 

30 3294668 135007 3284269 149409 
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TABLE II. 

(Jo-ordinates ef curvature-Continued. 

~ Latitude 11 o. Latitude 120. 

"" .E .bii 

I I "' :t. y. :t. 0 y. 
...:i __ ., 

10 109275 I 182 108890 198 

2 218548 728 217778 i90 

3 327819 1638 326663 1778 

4 437086 2911 435:;45 3161 

5 546349 ' 4549 544420 4939 

6 655605 6550 653288 7112 

7 764855 8914 762148 9680 

8 874095 11644 870997 12643 

9 983326 14737 979836 16001 

10 1092546 18195 1088661 l!J755 

11 120Ii54 22014 1197471 23902 

12 1310948 26198 1306266 28445 

13 1420129 30745 1415045 33383 

14 1529293 35657 1523804 3871'> 

15 1638441 40932 1632543 44442 

16 1747571 46569 1741261 50562 

17 185f>678 52571 1849955 57079 

18 1965769 58936 1958626 63989 

19 2071,836 65664 2067270 71293 

zo 2183880 72754 2175886 78991 

21 2292900 80210 2284476 87085 

22 2401894 88027 2393035 95571 

23 2510864 96208 2501563 104453 

24 2619804 104752 2610057 113727 

25 2728715 113657 2718517 123395 

26 2837593 122925 2826940 133456 

27 2946444 132556 2935326 143911 

28 3055262 142550 3043675 154759 

29 3164047 152906 3151984 166000 

30 3272794 163624 3260251 177635 

43 



 

338 REPORT OF THE SL'PERINTENDENT OF 

TABLE II. 

Co-ordinates ef curvature-Continued. 

Latitude mo. Latitude 140. 

-"E'o i I "' x. y. x. y. 0 
>-'l I 

-~-! 
JO 108472 213 108021 228 

2 216942 852 216040 913 

3 325409 1916 324055 2052 

4 433871 3407 432065 3649 

5 .542326 5323 540067 5701 

6 656773 7665 648059 8209 

7 759209 10433 756040 lll74 

8 867634 13627 864007 14594 

9 976047 17246 971959 18470 

10 1084443 21291 1077893 22802 

11 1192822 25761 1187808 27589 

12 1301185 ! 30657 1295703 32832 

13 1409526 35979 1403574 38531 

14 1517846 41725 1511419 44685 

15 1626141 47897 16192118 51294 

16 1734413 54494 1727028 58359 

17 1842658 61516 1834787 65878 

18 1950873 68963 1942514 73853 

19 2059060 76835 2050206 82282 

20 2167214 85131 2157862 91Hl6 

21 227533i 93852 2265478 100504 

22 2383421 102998 2373055 110297 

23 2491470 112568 2480589 120554 

24 2599481 122562 2588079 131245 

25 2707451 132980 2695523 142400 

26 2815380 143821 2802919 154008 

27 2923265 155086 2910264 166069 

28 3031106 166775 3017558 178584 

29 3138899 178888 3124798 191551 

30 324'6644 191428 3231982 204972 



 

JO 

2 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

l7 

18 

19 

20 

21 

22 

2:1 

2i 

25 

26 

27 

28 

29 

30 

THE UNITED STATES COAST SUltVEY. 

TABLE II. 

Co-ordinates ef cw·valure-Cmitinued. 

Latitude 150 

x. 

107538 

215073 

322604 

430128 

537644 

645148 

7526H 

860116 

967575 

1075013 

1182430 

1289823 

1397190 

1504527 

1611835 

1719109 

1826348 

1933550 

2040'112 

2147834 

2254911 

2361942 

2!68925 

25753,;3 

2682738 

2789563 

2896332 

30030U 

3109688 

3216273 

y. 

243 

972 

2186 

3886 

6072 

8743 

11901 

155!3 

19671 

24285 
29383 

3·1967 

41036 

47590 

54629 

62152 

70160 

78652 

87629 

97089 

107033 

117-161 

128:172 

139766 

151U3 

164003 

1768{6 
190170 

20397G 

218265 

Latitude 16°. 

;c. 

107022 

214041 

321055 

428061 

535058 

642042 

749012 

855963 

962896 

1069806 

1176591 

1283549 

1390377 

1497173 

1603935 

1710659 

1817344 

1923987 

2030584 

2137136 

22i3G39 

2350089 

215648-1 

2562823 

2669102 

2775319 

2881473 

2987559 

3()93577 

3199523 

----------

y. 

257 

1030 

2317 

4U9 

6435 

9267 

12613 

16H3 

20849 

25738 

31142 

37059 

43491 

50137 

57896 

65869 

74351> 

83351; 

92867 

102892 

113430 

12HRO 

1360H 

148115 

160698 

173795 

18U03 

201520 

216147 

231285 

339 



 

340 REPORT OF THE SUPERINTENDEXT OF 

TABLE II. 

Go-ordinates ef curvature-Continued. 

d Latitude liO. I Latitude 180. 

"" " !------~------

~ I 

"' x. Y· I 
x 11· 

0 
....i 

l 0 ! 
,--------~ 

I 

2 I 
106473 272 105892 286 

2129-14 1087 211781 1142 

3 I 319cl08 2H5 317G64 2570 

4 I 42586'1 4J1G 423538 4569 

[J I 532309 6791 529399 7139 
I 

6 I 638Hl 9779 6:!5245 10279 

745155 13310 741072 13991 

8 851551 17384 846879 18273 

!J 957924 220-01 9526&0 23126 

HJ 101i4272 27160 1058413 28540 

11 1170592 32862 1164136 345!2 

12 1276882 39107 1269825 41106 

13 1383139 45893 1375477 48239 

14 1489360 53222 H81089 559!3 

15 1595Ml 61093 ]586657 64216 

16 1701682 69506 1692181 73057 

17 1807778 78460 1797654 82469 

18 1913827 87955 1903075 92448 

19 2019826 97992 2008441 102997 

20 2125773 108569 2113748 114113 

21 2231664 119687 2218993 125797 

22 2337498 131345 2324175 138048 

23 24!3270 143543 2429288 150867 

24 2548979 1.56280 2534332 164252 

25 2654621 169556 2639301 178204 

26 2760194 183372 2744194 192722 

27 2865695 Hl7726 2849006 207804 

28 2071122 212&19 2953736 223453 

29 3076!71 228048 3058380 239666 

30 3181741 244016 3162935 256443 



 

THE UNITED STATES COAST SURVEY. 341 

TABLE II. 

Co-ordinates ef curvature-Continued. 

,,; ) Latitude 190. Latitude 200. 
"" .:: ·sn ,--,,.--!~--~~ 
" z . y. .s I --

---1~~1 10 299 104634 312 

2 210554 i 1196 209264 1249 

3 '315824 I 2692 313888 2811 

4 421083 4786 418500 4997 

5 52G328 7478 523096 7Bui 
6 631556 i 10767 627674 11242 

7 736764 14655 732230 15301 

8 841948 19140 836760 19984 

9 947105 2422! 941260 2;;290 

10 1052231 29904 1045727 31221 

11 1157323 36182 1150156 37775 

12 1262378 43056 1254544 44952 

13 1367393 50528 1358887 52755 

14 1472362 58595 1463182 61176 

15 1577285 672.59 1567426 70221 

16 1682156 76520 1671612 79889 

17 l78G973 86376 1775740 90178 

18 1891733 96828 1879804 101089 

19 1996431 107875 1983801 112620 

20 2101066 119516 20Si728 124772 

21 2205630 131752 2191581 137545 

22 2310126 144582 2295355 150937 

23 2414545 15800,; 2399047 164949 

24 2518888 172022 2502653 179579 

25 2623149 186631 2606172 194827 

26 2727326 201833 2709596 210693 

27 2831414 217625 2812925 227176 

28 2935410 234009 2916152 24.4275 

29 3039312 250985 3019276 261991 

30 3143116 268550 3122293 280322 

... 



 

342 REPORT OF THE SUPERINTENDENT OF 

TABLE II. 

C(H)rdinllies of curuaturc-C0ntinued. 

6 Latitude 210. 

I 
Latitude 220. 

'O 

E 
"ED I " x. 11 x. y. 0 .... I 10 103958 325 103249 337 

2 2079ll 1300 206494 1350 

3 311856 2926 309730 3038 

4 415790 52Ql 412953 5400 

5 51!)706 8127 I 516158 8437 

6 623603 11703 619341 12149 

7 727475 15928 722498 16536 

8 831319 20803 825623 21597 

9 935130 26327 928714 27332 

1-0 1038905 32501 1031765 33740 

11 1142639 39323 l134o77l 40823 

12 1246327 46794 1237729 48579 

13 1349968 54915 llH0634 57008 

14 1453556 63682 1443482 66110 

15 1557087 73097 1546268 75883 

16 1660556 83160 1648989 86329 

17 1763962 93869 1751638 97446 

18 1867297 105226 185421-l 109233 

19 1970560 117228 1956708 121695 

20 2073H6 129876 2059120 13iF20 

21 2176855 143169 216144.6 148617 

22 2279811 157107 22S3676 163083 

23 2382802 171689 2365815 178216 

24 24,85639 186914 2467844 194019 

25 2588378 20Z782 2569772 210487 

26 2691017 219294 26715!11 227621 

27 2793550 236445 2773294 2i5421 
28 2895973 254239 2874881 263885 

29 2998285 272672 2976313 283013 

30 3100478 291745 3077677 302805 



 

THE TTNTTED STATE:-' COAST SUlffEY. 

TABLE II. 

Co-ordinaJes of curvature-Continued. 

~ Latitude 230. 

I 
L<ttitude uo. 

""' E 
·t;, I \ 0 x. 

I y. x. y. 0 
~ 

-- I 
10 1()2510 

I 
348 101137 361 

2 205014 1398 203472 IH4 
3 307510 

I 
3H6 305196 3250 

4 409991 5592 406905 5777 

5 512453 8737 508592 9027 

6 614893 I i2581 610254 12999 

7 717301 

I 
17124 7U885 17691 

8 819677 22365 813481 2310G 

9 922016 I 28304 915036 29241 I 

10 1024310 
I 

34938 1016543 36007 

11 1126558 42274 lll8003 43673 
12 1228753 I 60305 1219401 51970 
13 1330892 I 59033 1320740 6098G 
14 1432968 

; 
68457 1422013 70721 

15 1534977 78577 1523217 81175 
16 1636915 89393 1624339 92347 
17 1738777 100903 1125381 104237 
18 1840559 113108 1826337 1168!'1 

19 1942254 126006 1927200 130166 

20 2043860 139598 2027967 I 144205 

21 2145370 153882 2128631 158959 

22 2246779 168859 2229188 174431 

23 2348086 184526 2329632 190608 

24 2449282 200885 2429959 207503 

25 2550365 217932 2530164 225108 

26 2651329 235669 26.3()2U 24342 5 

27 2752169 254094 2730186 262452 

28 2852883 273205 2829993 282187 

29 2953462 293004 29296[>7 302631 

30 3053906 313488 3029174 323781 



 

344 REPORT OF THE SUPERINTENDENT OF 

TABLE IL 

Co-ordinates ef curvature-Continued. 

Latitude 250. Latitude 260. ,_; I 
'g I 
~ 1----------- ---------~ 
~ I x. y. 

~'---------
10 J 

2 

3 

4 

5 

G 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24, 

25 

26 

27 

28 
29 

30 

100938 

201869 

302790 

!03694 

504577 

605432 

706253 

807037 

907777 

10084-07 

1109102 

1209677 

1310187 

1410624 

1510986 

1611266 

1711456 

1811505 

1911554 

2011450 

2111235 

2210908 

2310458 

2409884 

2509178 

2608336 

2707352 

28062ZO 

2904936 

3003493 

372 
1489 

3350 

5956 

9305 

13399 

18237 

23818 

80142 

37209 

45019 

53571 

6286! 

72899 

83673 

95189 

107443 

120436 

134168 

148636 

163840 

179781 

196!!56 

213865 

232007 

250880 

270485 

2110819 

311882 

333672 

x. y. 

100105 383 

200204 1532 

300291 3446 

400361 6127 

500407 

fi00424 

700406 
800347 

900241 

1000083 

1099866 

1199583 

1299232 

1398804 

1498296 

1597697 

1697006 

1796215 

1895320 

}994313 

2093191 

2191946 

2290571 

2389063 

2487415 

2585622 

2683677 

2781575 

287981() 

2976877 

9573 

13784 

18760 

24501 

31007 

38277 

46310 

55107 

64666 

74988 

86070 

97914 

110518 

123882 

138004 

152884 

168521 

184914 

202061 

219963 

238619 

258026 

278184 

299092 

820749 

343150 



 

THE UNITED STATES COAST SURVEY. 345 

TABLE II. 

Co-ordinaJ,es of curvature-Continued. 

.,; Latitude 270, Latitude 2so. 

""' i i 
" x. y. "· ti· .s --
10 99242 393 98349 403 

2 198478 1573 196692 1612 

3 297702 3538 295021 3626 

4 396907 6290 393330 6446 

5 496086 9828 491614 1007Z 

6 595235 14152 589864 14503 

7 694346 19260 688074 19738 

8 793414 25155 786238 25778 

9 892431 31835 884350 32623 

10 991392 39298 982402 40271 

11 1090293 47515 1080388 48722 

12 ll891Z4 56576 1178302 57976 

13 1287881 66389 1276136 68031 

14 1386556 76985 1373886 78888 

15 1485145 88362 1471542 90546 

16 1583640 100520 
I 

1569100 103003 

17 1682036 113458 I 1666552 116259 

18 1780326 127175 1763893 130313 

19 1878505 141672 1861115 145165 

20 1976565 156944 1958212 1608U 

21 2074502 172994 

I 
2055178 177255 

22 2172308 189819 21(>20()5 194492. 

23 2269978 207419 2248689 212521 

24 2367505 225791 ' 2345221 
' 

231342 

25 2464884 2U937 
I 

2441596 250953 

26 2562108 2648513 253i807 271354 

27 2659J72 285539 2633848 292541 

28 2756067 30fj993 2729711 314516 

29 2852791 329214 2825392 337275 

30 2949335 3522()1 
i 

2920883 360817 
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TABLE II. 

Co-ordinates ef curvature-Continued. 

c3 Latitude 290. Latitude 300. 

"" 
~ 

I 
··-

I " z. !I· Z. y. ,s 

10 97426 412 96474 421 

2 19!845 1649 192940 1684 

3 292250 3709 289391 3788 

4 389635 6594 385821 6735 

5 486991 10303 482221 10522 

6 584313 14836 578585 15151 

7 11815-93 20192 674904 20620 

B 778824 26370 771172 2693() 

9 875999 33372 867381 34080 

10 973111 41194 963524 420&8 

l1 1070153 49839 1059594 50896 

12 1161120 59305 1155583 60562 

13 1264003 69590 1251484 71064 

14 1361>795 80695 1347290 82404 

15 1457490 112619 144.2994 94579 

16 1554080 105360 11°>38587 107588 

1T 161>0559 118918 16341)63 121432 

18 1746920 133292 1729416 136108 

l!I 1843156 148481 1824635 151615 

20 1939260 164484 1919715 167953 

21 2035225 181300 2014650 18512'() 

ll2 2131044 198925 2109432 203115 

23 222£710 217362 2204053 221986 

24 2322218 236608 2298506 241581 

25 2417558 256661 2392784 26206~ 

26 2512727 277520 2486879 283345 

27 2607715 299183 2.580786 30545£1 

28 2702516 321649 2674496 328381 

29 2797124 344918 2768601 S5U9 

30 2891531 368985 2861297 37669' 

' 
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TABLE IL 

Co-ordinoJ;es of curvature~Continued. 

.,; Latitude :no • j ___ I.a~itude 320. 
"O 

.E ·s;, 
j 

i 
" x. "'· .s '!I· I !I· 

I 
I 

10 95491 429 9U80 ! 437 

2 190975 

I 
1717 188953 1748 

3 2864H 3862 283410 3932 

4 381889 

I 
6866 377842 6990 

5 477304 10728 472241 10921 

6 572680 I 15447 566601 15725 

7 668010 
i 2102{ 660911 21402 

8 763285 27457 756166 27950 

9 858499 34H7 849355 35370 

lO 953644 42891 I 943472 43661 

11 1048712 61891 I 1037509 52822 

12 1143694 61744 1131456 62853 

13 1238584 72462 1225308 73751 

14 1333375 84()12 1319054 85617 

15 1428057 96423 1412687 98150 

16 1522625 109685 15061~9 111648 

17 1617069 123197 1599583 126011 

18 1711382 138757 1692829 141237 

19 1805557 154,564 1785932 167324 

20 1899587 171217 1878880 17+272 

21 1993463 188715 1971669 192078 

22 2087177 207056 2061289 210742 

23 2180723 226238 2166733 230263 

24 2274093 246261 224899l 250637 

25 2367279 261122 234l058 271863 

26 2(60273 288819 2432923 293940 

27 2558070 311352 2524579 316866 

28 2645660 334719 26161)20 340638 

29 2738036 358916 2707241 365256 

30 2830192 383943 2798228 390715 
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TABLE II. 

Co-ordinates ef curvature-Continm~d. 

.,; Latitude 330, Latitude 340, 
"" B 
'bi: 
"' x . y. x. y. .s __ i 

i 

1° I !13Hl 444 92373 451 
2 ! 186873 1776 184736 1803 
3 280288 3997 277082 4057 

4 373678 7105 369401 7211 
5 467034 11101 461685 11267 
6 560349 15984 553926 16223 
7 6536l2 21754 M6113 22079 
!l 746817 28410 738240 28835 
9 839954 35952 830295 36488 

10 933014. 4!378 922272 45041 

11 1025991 53689 1014l60 54491 

12 1118875 63884 1105953 . 64837 

13 12ll658 74960 1197640 76079 

14 1304331 86919 1289213 88214 

15 13a6887 99757 13806&3 101243 

16 1489317 113475 1471982 115163 

17 1681611 128071 1563160 129975 

18 1673763 143544 165418!! 145675 

19 1765763 159893 1745061 162263 

20 1857605 177113 1835766 179738 

21 1949278 195206 1926297 198096 

22 2040775 .2Ul71 2016644 217337 

2S 2132087 234004 2106800 237459 

24 22~3208 254704 2196754 258460 

25 2314126 276270 228609 280338 

26 2404836 298699 2376026 303091 
27 2495329 s219g9 2465328 326717 

28 2585597 3,1,6138 25543!14 351212 

29 2675630 371144 2643217 376576 

30 2765423 397009 2731788 402806 
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TABLE II. 

Co-ordinate.~ ef curvature-Continued. 

Latitude 350. L Latitude 360. 

I 
'II· 

--
x. '!/-

I 
x. 

91276 457 
182M2 1827 
273791 4112 

365011 7309 

456196 11419 

M7334, 16443 

638418 22378 

72943S 29225 

820384 36982 

9ll249 45650 

1002022 55226 

1092695 65711 

1183258 77104 

1273703 89402 

1361019 102605 

1454200 116711 

1644234 131720 

1634114 147628 

1723830 164437 

1813373 182142 

1902735 2007U 

1991905 220237 

2080877 2406Z3 

2169640 261899 
2258185 284062 
2346503 307110 
24,34588 331042 

2522428 355854 

2610014 33154,4 
2697341 408ll0 I 

90151 

180293 

2704cl6 

360510 

450567 

540576 

630528 

720414 

810224 

899949 

989579 

1079104 

1168517 

1257806 

1346963 

1435979 

1524842 

1613546 

1702080 

1790434 

1878600 

1966569 

2054330 

2141876 

2229196 

2316281 

2403123 

2489711 

2576038 

2662093 

462 

1850 

4161 

7398 

11558 

16642 

22649 

29579 

37430 

46202 

55895 

665U6 

78035 

90180 

103842 

118117 

133304 

149402 

166409 

184324 

203144 

222868 

243492 

265017 

287438 

510754, 

334961 

360059 

386043 

412912 

349 
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TABLE II. 

Co-ordinates ef curvature-Continued. 

.,; Latitude 370. Latitude 38° • 
"O 

E ------
'Sn 

I "' ::i:. y. z. y. 0 

>-'< 

i 
10 88999 . 467 87820 472 

2 177989 1869 175630 1887 

3 266959 4206 263'20 4246 

4 355899 7477 351180 7548 

5 4H800 11681 438899 11793 

6 533653 16821 526567 16980 

7 622446 22893 614174 23109 

8 711171 29897 701710 30179 

9 799817 37833 789166 38189 

IO 888374 46699 876530 
I 

47138 

11 976834 56495 963793 57026 

12 1065184 67219 105094-5 67850 

13 1153421 78870 1137976 '19611 

14 1241529 91449 1224875 92306 

15 1829499 104952 1311633 105934 

16 1417322 119377 1398239 120493 

17 1504990 134725 1484684 135982: 

18 15924-91 150993 1570957 152400 

19 1679817 168179 1657049 169742 

20 1766957 186281 1742950 188010 

21 1853902 205297 1828650 207199 

22 1940643 225225 1914138 221308 

23 2027170 246064 1999405 248334 

24 2113472 267810 2084442 270275 

25 2199543 290461 2169237 293129 

26 2285370 314015 2253782 316893 

21 2370945 338410 2338068 341564 

28 2456258 363822 2422083 367138 

29 2541301 390068 2505819 393615 

30 2626063 417207 2589264 420989 
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TABLE IL 

Co-ordinates ef curvature-Continued. 

.,; 
""' 

Latitude 1190. Latitude 400 • 
E ·g, 

I "' z • y. 
I 

x. !I· .s 
--

I 
10 86614 476 I 85382 479 

2 173218 1903 
I 

170763 1916 

8 259801 ! 4281 I 266108 4310 

4 346352 7610 MH20 7662 

5 432862 11889 426695 11971 

6 519320 17118 511916 17236 

7 605715 23291 597071 23456 

8 692037 30424 682158 30632 

9 778275 88499 767147 38762 

lO 864419 47620 852045 47845 

11 950460 57487 9:16837 57879 

12 1036385 68399 1021510 68865 

13 1122186 80254 1106055 80799 

14 1207851 93050 1190461 93681 

15 U93371 106787 1274717 107509 

16 1378733 i 121462 1358813 122282 

17 1463931 137073 Ui2738 137997 

18 1548951 153620 1526481 154653 
19 1633784 171099 161001!1 1722'.!7 

20 1718421 189509 1693379 l907T7 

21 1802850 208848 1776514 210241 

22 1887062 229112 1859426 230637 

23 1970045 250301 1942103 251961 

24 2054791 272410 2024537 274212 
25 21382110 295439 21067H 297386 

26 2221530 319382 2188627 321481 

27 2304,504. 344239 2270264 346492 

28 2387197 370005 2351617 372U8 

28 2469663 396678 2432673 399256 

30 2551712 424258 2513422 427000 
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TABLE IL 

Co-ordinates qf curvature-Continued. 

'" 
Latitude 410. Latitude 420. 

'O 
B 
·;;-,, 
= x. y. x. y . 
.5 

10 84123 481 82839 484 

2 168235 1926 165666 1935 

3 252326 4334 248471 4353 

4 336382 7705 331243 7738 

5 420395 12038 413969 12090 

6 504353 17332 496638 17407 

7 588245 23587 579240 23690 

8 672()61) 30803 661762 30936 

9 755786 38978 744195 39146 

10 8394H 48111 826526 48317 

11 922931 58200 908744 58451 

12 1006327 69246 990839 69541 

13 1089591 812i6 1072798 81593 

14 1172713 94198 1154610 946()0 

15 1255680 108101 12362G6 108561 

16 1338484 122953 1317753 I 123475 

17 1421111 138753 1399<160 139339 

18 1503552 155497 1480176 156152 

19 1585796 173184 1561090 173911 

20 1567833 191812 1641791 192614, 

21 1749651 211378 1722270 212258 

22 1831238 231880 1802512 232840 

23 1912587 253314 1882509 25'858 

24 1993684 275679 19622!9 276809 

25 2074520 298970 2041721 500189 

26 2155084 323186 2120915 S2U96 

27 2235366 348322 2199820 349727 

28 2315S54 374376 2278425 575877 

29 2395038 401344 2356718 402943 

30 2474408 429223 2434691 430921 
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TABLE IL 

Co-ordinates ef curvature-Continued. 

.,;; Latitude 430. Latitude 440 • 
'Cl 

E ·;;;, 
Cl a:. y. x. y • .s 
10 81529 485 8()194 486 

2 163047 1941 16()377 l94l 

3 20541 4367 240536 4375 

4 328001 7762 320660 7777 

6 407415 12127 400737 12150 

6 488771 17461 {80754 17494' 

'1 fi7UOf>8 23763 560702 23807 

8 651264 31032 640566 31089 

9 732378 39267 720337 39339 

10 813387 48466 800001 48556 

11 894282 68630 879649 68737 

12 975050 69755 958967 69883 

13 1055680 81Ul 1038243 81990 

14 1136160 H887 1117367 96058 

lli 1216479 108889 1196327 109084 

16 1296627 123846 1215112 124066 

17 1376590 139756 1353708 14000ll 

l8 14.56367 156616 H3U06 156890 

19 1535920 174425 1510294 174727 

20 1615264 193180 1588258 193611 

21 1694380 2U877 1665990 2132S8 

22 17f3254 233516 1743477 233907 

23 18lil878 255091 1820708 255514 

24 193024-0 277602 1897670 278055 

25 2008328 301042 19U355 301527 

26 2086132 325410 2050748 325928 

27 2163640 350703 2126840 351253 

28 2240841 376917 2202620 377498 

29 2311726 404048 2278076 404661 

30 2394281 432092 2353197 432736 

45 
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TABLE II. 

Go-ordinates ef Curvature-Continued. 

'" Latitnde 450, La.titnde 460. 
"C 

.E 
"S:i 

0:: x. !I· x. !I· 0 
..... 

lO 78835 486 77452 486 

2 157659 1946 154892 1945 

3 236458 4378 232307 4375 

4 315.221 7782 309685 7718 

5 393935 12158 387815 12152 

6 472591 17505 464284 17495 

7 551175 23823 541480 23809 

8 629674 31109 618590 31091 

9 708078 39364 6!15603 39341 

10 786373 48586 772506 48557 

11 864549 58774 849287 58738 

12 942594 69925 925935 69882 

13 1020495 8.2039 1002437 81987 

H 1098239 95113 1078780 95052 

15 

I 
1175817 109145 1154953 109074 

16 1253215 124134 1230945 124053 

17 1330423 140077 1306742 139982 

18 1407428 156972 1382334 156863 

19 1484219 174816 1457707 174691 

20 1560784 193605 1532851 193465 

21 1637111 213339 1607754 213180 

2Z 1713189 234013 168240.2 233834 

23 1789006 255624 1756786 255423 

24 1864550 278169 1830893 277945 

25 1939811 301645 1904711 301396 

26 2014775 326048 1978228 325770 

27 2089i34 351373 2051435 351061 

28 2163773 377619 2124317 377280 

29 2237784 404780 2196866 404406 

30 2311449 432852 226906'1 432441 
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TABLE II. 

(JQ-Ordinates of Curvature-Continued. 

,; Latitude 470. I Latitude 480. 

""' ! E 
bV I ., 

"'· y. :z: . '!/· .s 
-----

10 76045 485 74614 484 

2 152077 1941 149216 1935 

3 228085 4368 223792 4354 

4 3M055 7764 298331 7741 

5 379976 12130 372820 12093 

6 455835 17464 447246 17Ul 

7 531619 23766 521597 23695 

8 607317 31035 595860 309'12 

9 682916 39270 670022 39151 

10 758404 48469 744073 48322 

11 8337611 58631 817997 58rn2 

12 9()8997 69754, 891784 69Ml 

13 984077 81836 965421 81584 

14 1058997 94876 1038896 94584 

15 1133745 108871 1112197 108534 

16 12083-07 128819 1185309 12ZM34 

17 1282673 139'1'17 1258223 139281 

l8 1356830 156563 1330925 156072 

19 1430766 174354 1403403 173805 

20 1504467 193088 U75645 1924'1'6 

21 1577926 212761 150639 212083 

22 1651126 233370 161937! 232622 

23 17a4058 254912 1690833 254090 

24 1796708 277382 1762009 276482 

25 1869-066 300779 1832889 299796 

26 1941119 325097 1903461 324027 

27 2012856 350332 1973712 349172 

28 2084265 376481 20431131 375225 

29 2155335 403540 2113207 402183 

30 2226052 431504. 2182427 430042 
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TABLE IL 

00-0rdinates of c-urvature-Continued. 

ol Latitude 490. Latitude 500. 

""' " :&, 
" "· 11· x. 11· .s 
10 73161 482 71685 479 

2 146309 1927 U3357 1917 

3 219432 4336 215003 4312 

4 292516 '1708 286611 7666 

5 365560 12042 358168 11976 

6 438521 17338 429661 17243 

7 611415 23594 501077 23465 

8 684220 30810 572403 8060 

9 656925 38985 643627 38771 

10 729515 48116 714736 47851 

11 801979 58203 785718 57882 

12 874303 69243 856558 68861 

13 946476 81235 927246 80786 

u 1018485 91177 997768 93655 

15 1090317 108065 1068111 107465 

16 1161969 122899 1138264 122215 

17 1233401 138676 1208213 157902 

18 1304628 155392 1277946 154522 

19 1375629 179044 1347451 172073 

20 1446391 191631 Hl6715 190552 

21 1516902 211147 1485725 209955 

22 1587150 231591 1554471 230Z79 

23 1657123 252958 1622938 251520 
24 1726808 275246 1691115 273676 

25 1796193 298449 1758990 296739 

26 1865267 322564 1826550 820709 
27 1934017 847587 1893784. 84.5580 

28 20024.32 373513 1960680 871347 

29 2070500 400338 2027224 898006 
so 2138207 428068 2093407 425658 
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TABLE II. 

Go-ordinates of curvature-Continued. 

.; Latitude 510. 
I 

Latitude 520 . 
"C 
E ·s;, 

I 
i::i x. y. x. y. 0 .... 

IO 70186 476 

I 
68667 472 

2 140360 1904 137322 1888 
3 210510 4284 l 205950 4249 

I 
4 280618 7614 I 274Ml 7553 
5 350676 11896 I 343078 11801 
6 420611 17126 I 411549 16990 
7 490586 23307 

I 
479946 23120 

8 560411 31!434 548249 30192 
9 63()133 38610 I 616451 38202 i 

10 69974.2 47530 ' 684.534 47146 
11 769219 57490 I 752487 57030 
12 838555 68398 820300 67845 
13 907736 80240 887956 79592 
14 976753 93020 955446 92273 
15 1045588 106733 10227[>3 105873 
16 1114230 121382 1089866 120401 
17 1182670 136963 1156777 135850 
18 1250890 153465 1223466 152219 
19 1318880 170893 1289926 169504 
20 1386627 189240 l:J56139 187699 
21 1454119 208503 1422095 206904 
22 1521346 228686 1487785 226818 
23 l.'>88290 249775 1553192 247726 
2i 1654943 271171 1618307 269540 
ia 1721292 294670 16831U 292242 
26 1787322 318465 1747603 31!>836 
21 1853027 343153 1811762 340312 

28 1918390 368730 1875577 365669 

29 1983398 395193 1939040 391900 

30 2048043 422532 2002133 418984 
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TABLE II. 

Co-ordinales ef cur-ooiurf"--Continued. 

.,; Latitude 530. I Latitude 540, 
'"O 

E ·s;, 
"' x. y. x. y . .s j 

--
10 67127 468 65567 463 

2 134241 1871 131117 1851 

3 201329 4210 196645 4165 

4 268378 7483 262131 74()4 

5 335375 11692 I 327566 11567 
I 

6 402304 16832 1192937 16654 

7 469157 22906 458226 22664 

8 535920 29911 523427 29595 

9 602576 37845 588521 37445 

10 669119 46707 653500 46212 

ll 735530 56498 718347 li5899 

12 801798 67215 783052 66497 

13 867910 78850 847602 78010 

14 933864 91407 911980 90431 

15 999614 104880 976178 103765 

16 1065180 119274 1040184 118002 

17 1130540 134578 1103977 133140 

18 1195684 150791' 1167.554 149178 

19 1260594 167908 123089<1 166110 

20 1325260 185930 1293993 183936 

21 1389665 204853 1356834 202650 

22 1453800 224670 1419401 222250 

23 1517653 245381 1481688 242732 

24 1581213 266977 1543671 26-1092 

25 1644465 I 
289457 1605360 286323 

26 1707398 312820 1666725 309'30 

27 ] 769999 337055 1727754 333393 

28 1832256 362163 1788«0 358218 

29 1894155 388131 1848761 383897 

30 1955688 414965 1908730 410425 
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APPENDIX No. 34. 
Description of an apparat1is devised b.IJ Assistant W. P. Trowbr_idge, and of the method o/ applying 

it in determining ocean depths and obtaining specirnens of bottom.-(Sketch No. 40.) 

U. S. COAST SrrRVEY OFFICE, April 6, 1859. 

DEAR Sm: In my report to you of May 31, 1858, I had the honor of presenting the results of 
an investig~tion of the laws of descent of heavy bodies in the ocean, under the conditions 

required in deep-sea sounding. 
The object of that investigation was to ascertain and develop fully the causes of failure and 

error in deep sounding8, and to devise a more certain and reliable mode of measuring the depth 

of the ocean in the off-shore hydrography of the Coast Survey, and especially in the swift 

current of the Gulf Stream. 
I have now to present for your further consideration a sounding apparatus based upon the 

developments given in my former report, and the result of further study and experiments on 

the subject. 
The distinguishing feature of the method herein described, though exceedingly simple in its 

application, has never before been proposed, inasmuch as its necessity could hardly have been 
felt without a careful analysis of the circumstances of descent of the sounding lead and line. 
In the method of sounding heretofore employed, the influence of the friction of the water upon 

the line, or '' endwise resistance,'' as it is called by Prof. Airy, was known to exist, but the 
amount of this endwise resistance in pound8, and its ultimate effects at great depths, had not 
been determined. It was supposed that by making use of a weight of thirty or forty pounds 
and a small fishing line, this resistance would be reduced to an inappreciable amount, or at 

least that its effect in retarding the descent of the lead would not be sufficient to destroy 
confidence in the results. 

It appears, however, from the investigations referred to, that a weight, such as is ordinarily 
used in sounding, will be practically held in suspension at no very great depth, even when the 
line used is the smallest that will sustain the weight with safety in the air; and, in confirma

tion of this conclusion, the fact is well established that, notwithstanding repeated experiments 

made by the most skilful officers and with the utmost care, the bottom of the ocean has never 

been reached in its deepest parts ; and even where the bottom has been attained, arid speci
mens brought to the surface, the uncertainties of the results have given good grounds for 
controversy with regard to the depth. 

These failures and uncertainties do not arise from the magnitude of the distance to be 

measured, nor from the impenetrability of the fluid through which the lead has to pass. Dis
tances infinitely great and infinitely small in the universe, above and around us, have been 
measured with precision, and the unexplored depths of the ocean are occupied by a medium 
freely and equally penetrable at all depths. Yet, in this field-a field daily traversed by the 

commerce of the world-a distance of a few miles only has baffled all attempts to measure it. 
The diftic'lllty lies in the simple ca.use stated above, viz: the "endwise resistance," or fric

tion upon thif sounding line, which prevents the lead from going to the bottom where the 
depth is great. 

The appar&tW!I which I have devised is designed to avoid this friction upon the line, while at 
the same time the line is not dispensed with, but is made use of as in the ordinary mode. 
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Before describing this apparatus, I will briefly refer to some of the results given in my 
previous report on this subject. 

The rate of descent of an iron globe or sphere, as the simplest geometrical form, was first 
determined when falling freely in the ocean, and it was found that a sphere will attain a 
certain maximum velocity within twenty-five feet of the surface, which velocity will be kept up 
without sensible increase or diminution to the bottom. 

For a 32-pound iron shot this uniform velocity is about sixteen feet per second. _ 

The conditions of descent when a small line is attached to the sphere and drawn down with it 
were then discussed, the line being uncoiled from a reel on the deck of the vessel, and drawn 
down by the weight of the sphere. The friction of this line in the water causes a remarkable 

change in the rate of descent. Nearly the same maximum velocity at sttirting is obtained, but 

the velocity becomes rapidly reduced until the sphere becomes sul:lpended nearly motionless in 
the water. 

Taking the simple case af a 32-pound shot attached to a small fishing line, the shot attains 
its maximum velocity of sixteen feet per second within twenty-five feet of the surface; but 
before a hundred fathoms of the line is drawn into the water this velocity is reduced to eight 
feet per second-a diminution of half the velocity from the friction of one hundred fathoms of 

line. 
At five hundred fathoms the velocity is again reduced half, or to four feet per second; and 

at three thousand, to about one foot per second; where.as at this d,epth, if there is no line attached, 
the shot wil,l fall with its origintil velocity q/ sixteen feet per seoond undiminuihed. Below this 
depth we may determine iu the same way the circumstances in the two cases; the shot falling 
freely still retains its uniform velocity of sixteen feet per second at four, five, and six thousand 
fathoms depth; while with the line attached, at five thousand fathoms the velocity is reduced 

to a few inches per second, and at six thousand fathoms the descent is not perceptible under 
ordinary circumstances. 

The time of descent becomes an important element also in practice. In the tV'to cases given 
the shot falling freely will descend to the depth of three thousand fathoms in twenty minutes, 
and to the depth of six thousand fathoms in forty minutes; while, with the line attached, it will 
require two hours to descend three thousand fathoms, and eight hours to descend six thousand 

fathoms. 
These effects were shown to be due to the friction alone; the amount of which in pounds was 

determined for different cases in which different forms of weight and different sizes of lines 
were used; and the entire inapplicability of the ordinary mode of sounding for great depths, 
and even for ordinary depths, where tbe object is to obtain a correct knowledge of the depths, 

was demonstrated. 
Methods have been pToposed in which a line is dispensed with by detaching a float at the 

bottom when the plummet strikes, and watching for the return of the float to the surface; but 
this is impracticable, as there is no material applicable, within our knowledge, that will float to 

the surface from the bottom of the sea, on account of the great pressure which condenses the 
bulk, so as to render bodies specifically lighter than water at the surface heavier than water at 

even moderate depths. A line must therefore be used to bring back to th~surface, any 
machine by which the depth may be registered in the descent, and the motion of this line in an 
extended form in the water must be avoided. 

The apparatus which I have devised is designed to secure this object by attaching to the 

sinker a tube or case in which the sounding line is compactly coiled, a.nd from which it will be 
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discharged freely, thus causing .the plummet to carry down the coil, while one end of the line is 
held fast at tho surface; the line being uncoiled from the descending sinker, in the manner that 
a spider falling from a height gives out a thread in his des~eot by which he retains communi
cation with the point above to which the threaJ is attached. The motion of the line in an 

extended form through the water being thus avoided, all the conditions of free descent are 
secured, and the plummet will descend to the greatest depths with a rapid and uniform velocity. 

The depth is ascertained in the manner heretofore known as Massey's method, by a helix or 
curved blade, which is caused to revolve by the motion of the apparatus through the water. 
Instead of Massey's Indicator, however, which from its faulty construction does not give accu
rate results, I have adapted Saxton's Current ~fetre, a much more delicate instrument, to this 

purpose. 
A specimen tube is also used, differing somewhat from those now in use in construction, but 

not in its essential points. 
The lower end of the line is attached to the register and to the specimen box, which weigh 

together only two or three pounds; and as the line is hauled in from the bottom it brings up 
the register and specimen box, leaving the plummet and attached case at the bottom. 

The details of construction are shown in the accompanying drawings and description of the 
apparatus. 

Besides overcoming the principal difficulty in sounding, there are other important advantages 

secured by this arrangement which simplify rather than complicate the problem. These are 

as follows: 

First. There is no strain upon the line in the descent, except from its own weight, no matter 

to what depth or with what velocity the plummet may descend. It is possible, therefore, to 

employ a very small line; a single thread of silk may, in fact, bf' extended to the bottom of the 

ocean. This permits of the use of a line which may be coiled compactly within a small space, 

the strength of the line being made just sufficient to insure its being hauled in with safety, 

bringing up at the same time the specimen box and the register. The strain brought upon it 

in hauling in will depend upon the velocity of the upward motion, which may be regulated 

accordingly. 

Secondly. .A. rapid and uniform des0ent being secured, the indications of a revolving register 

will be reliable when attached to this plummet, while in the present mode of sounding the 

slow motion of desc.eut at great depths renders such a mode of registering the depth uncertain 
and unreliable. 

Thirdly. There being no strain upon the line in the descent, and the motion being uniform, 
it is practicable to determine the depth by the time of descent, making use of a small insulated 

wire as a sounding line, and determining the instant that the weight strikes the bottom by an 

electrical signal transmitted through the line. An apparatus was devised as long smce as the 

year 1845, for ascertaining the moment when the weight strikes the bottom by elel}tricity, but 

in the mode of sounding heretofore employed no particular advantage would result from this, 

while the danger of breaking the electric continuity is very great, owing to the strain brought 

upon the line in the descent; and the plummet as now used descends with such a varying 
velocity that even with the time of dellcent given no calculation will give the depth. The 

method has, therefore, never been put in practice. Whereas, in the method proposed, there 

is no strain upon the line in its descent, and the plummet will fall through each 1:mccessive 

46 
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hundred fathoms in the same time ; the, time <f deJJcent will thua furnish a simple mea118 f!f' 
cal.ciilating the depth. In this process it will not be necessary to recover the line, and the time 
required to sound the ocean at any point need only be that required for the plummet to sink 
to the bottom, moving with any velocity which may be desired. 

I have made many experiments on the best method of coiling the line so as to secure its 

uncoiling with certainty, and without the possibility of a strain upon the line or the occurrence 

of a kink. I have also given much attention to the ·quality and size of the line to be used. 
Upon these points the practical working of the apparatus in a certain degree depends, but 
being merely mechanical questions they are easily settled. They are fully discussed in the 

description which accompanies the drawings. 

The importance of the problem which is thus sought to be solved, ~n connection with the 
survey of the coast, bas never been questioned; a knowledge of the configuration of the bottom 
of the sea adjacent to the coast is necessary to the solution of many questions of importance to 

navigation and to science, and especially that of the ruling foature of the Atlantic Coast, 

the Gulf Stream; but besides these considerations the question bas become one of great public 

interest in connection with the laying of submarine telegraphs, the risks of such enterprises 

being diminished in proportion to the accuracy with which the depth of the sea is known at 
every point of any proposed line, and the ultimate practicability of such operations across the 

Atlantic being yet to be demonstrated by new and more accurate soundings. 

Description. 

The accompanying plate (Sketch No. 39) represents the instrument as at first constructed. 

Some slight modifications have since been made in the mode of attaching the register, but 

without affecting the general design. 

Fig. l represents the plummet as it appears in its descent. 
T, the tube or case containing the coiled line. 
W, the leaden or iron weight inserted in the bottom of the tube. 

C, the conical cap. 

R, the register in its place upon the cap. 

L, the line. 
Fig. 1 a represents a longitudinal section of the tube, weight, and cap, showing the mode of 

coiling the line in balls, and the small specimen box 8 passing through the hollow weight. 
Fig. 2 represents the register on a larger scale. 
h h, the helices or blades. 

r r, the register wheels. 

g g, the locks for gearing and ungearing the wheels. 

Fig. 2 a represents the plan or horizontal view Qf the register, it being constructed so as to 

offer the least resistance in passing through the water. 

Fig. 3 shows the detailed construction of the register wheels and the helices. 

From Fig. 1, it will be seen that the form of the apparatus admits of rapid motion through 
the water. The weight is conical and elongated and the register presents the edges only of 

brass plates to the water, and the line being uncoiled and discharged from. the tube there is no 
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retarding force to the descent from the line itself. Any desired velocity of descent may be. 
given to the plummet by increasing or decreasing the weight W. 

Fig 1 a shows the method of c.oiling the line. 
There are various modes of doing this which are in common practice m twine and cotton 

factories; that which is here exhibited is the method of coiling in balls, all the balls exhibited 

in the tube being formed of one unbroken line, the line drawing out from the centre of each, 
until it is all drawn from the tube. The machinery for winding these balls is very simple. 

The essential points in the coiling are to coil the line in as compact a space as possible, so 
as to insure certainty of discharge without danger of kinking. Two other modes of coiling 
are now under consideration, either of which may be better than the method by balls. One is 

to wind upon a spindle, and the other to lay the line iu a sort of compound coil, directly in the 
tube. All these methods are now practiced in the factories on a large scale for winding twine 
and cotton. 

The lino used should be about five hundredths of an inch in diameter, and as strong as it 
can be made of that 11ize. A braided line of Holland ilax or silk of five hundredths of an inch 

in diameter may be made to bear a strain of forty or fifty pounds, which is abundantly strong 

for the purpose, as the weight and case are left at the bottom, the register and specimen 
tube only being brought up. 

Tube. 

The tube may be made of tin in sections of eighteen inches in length, with stove-pipe joints 
and bayonet fastenings. The object of this is to adapt the length of the tube readily to the 
amount of line which it is to contain. A tube four inches in diameter will contain nearly a 
mile of line to each foot of the tube. 

Sinker and specimen tube. 

The sinker is made of cast iron or lead of any desired weight, depending upon the desired 
velocity of descent. A weight of twenty-five pounds has been adopted. 

The sinker is conical and is inserted into the lower end of the tube containing the line and 
fastened to this tube by screws or by a bayonet joint and fastening. The weight has a conical 
hole or cavity through its entire length, through which the small specimen tube passes in the 
manner shown in the drawing. 

The specimen tube is a tube of thin brass passing through the weight and attached to the 
lower end of the line within the large tube. This specimen tube is .fitted with a valve open· 
ing upwards in the bottom, which closes when the tube is drawn up, thus retaining the mud 
which is forced into the tube when the weight strikes bottom. The specimen tube fits loosely 
in the bottom of the weight so that it may be easily drawn out as the line is hauled in. 

Cap. 

The cap ie used for two purposes: to contract the upper end of the tube containing the line 
so that the line cannot rise in bulk out of the tube, and for supporting the register. It is 
formed in the shape of the frustum of a cone, cut away on one side as well as open at the top, 
so as to a.llow the line to be discharged freely. A flat strap is fastened to the top of the frus
tum nearly in the line of the a.xis of the tube, and upon this strap the register is set, as shown 

in the drawing; the register is kept in its place by loose collars. 
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Register. 

The apparatus for measuring the depth consists of a helix or curved blade attached to a 

vertical axis, and wheels gearing into an endless screw upon this axis. The revolutions of the 

helix, caused by the motion through the water, are communicated to the wheels, which are 

graduated so as to indicate the number of revolutions of the helix. 

Two registers are attached to one plummet by attaching them together in the manner shown 

in figure 2, by means of brass plates. The blades are made to turn in opposite directions, and 

will operate as chocks upon each other, and also counteract the effect of any rotary motion in 

the plummet. 
The construction of the blades and wheels and the mode of gearing them with the endless 

screw are shown in figure 3. The wheels are differential wheels; that is,. they are concentric, 

one of them having one hundred teeth and the other one hundred and one teeth. The cross 

bar (b) has a slight motion, carrying with it the wheels; this motion is governed by a spring s. 
To gear the wheels the cross bar is pressed towards the endless screw until the teeth gear with 

that screw and the bar is there locked, as shown in figure 2 at gg. The revolution of the 

blades will now cause both wheels to turn, and after one hundred revolutions the wheels will 
be found separated by one tooth or one division. The differences thus measure hundreds of· 

revolutions. In the register from which the drawings were made, the blades revolve once in 

two feet; one hundred revolutions will therefore correspond to two hundred feet, or one division 

of the scale of the register to thirty-three fathoms. 

When the register is hauled up, the arms at gg, figure 2, drop, and the springs cause the 

wheels to ungear and :fly back, where t~ey arc held motionless by a projecting point at n, figure 

3. The arms are made to drop by means of a small wire, which is attached to the cap, as 

shown at (u,) figure 1. This wire is fastened to, or hooks over the ends of the arms, and when 

the register is drawn off, the arms fall. 

Mode of attaching the lir..e to the register and specimen tube. 

Before the line is put into the tube it is attached to the specimen tube at a point four or five 

feet from the end of the line, the spare end is passed through the tube, and when the balls are 

all put in the tube the extreme end of the line coming out at top is attached to the register, 

after taking a few turns around the top of the strap, the register being in its place. 

The line is thus attached to the specimen tube and register only, and not to the large tube_ 

or weight. 

When the plummet strikes the bottom a part of the line will remain in the tube coiled ; by 

hauling in the line this part will, however, be uncoiled, and on coming to the bottom of the 

coil the specimen tube will be drawn up through the large tube, and after the specimen tube 

comes out the register will be drawn off the strap, and thus the large tube and weight will be 

disengaged from the line, specimen tube, and register, and by continuing to haul in, the register 

and specimen tube will be brought to the surface. The plummet on striking will, under most 

circumstances, remain sticking in the mud in an upright position. 

Very respectfully, your obedient servant, 

A. D. BACHE, LL.D., 
Superinkmdent U. S. OOOJJt Survey. 

W. P. TROWBRIDGE, 
.4.ttiMtam 00<18t ~· 
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APPENDIX No. 35. 
Extracts from wtters of J. M. Batchelder, esq., stating the resUlts ef trials made with Hunt's tide. 

metre at Charlestown navy yard, Mass. 

BOSTON, August 30, 1859. 

Srn: * * * Eelow are given the results of eighty observations made with the 
pressure tide-metre when the bag, tube, and guage were filled with air. The mean differences 
and error are also shown, but it is probable that the actmil error is less than the result given 
in the column so designated, as the greatest difference occurred when the surface of the water 

was agitated, and the least when it was most calm. 

To determine the effect produced by the escape of air, the bag was fully distended, and 

immersed to the depth of thirteen feet, and the position of the index noted. The instrument 

was then taken up and one-half of the air allowed to escape from the bag, but on being again 

immersed to the same depth the index remained as before. 

No observations were made with reference to temperature, as the change of volume of the 

air from this cause would be very slight as compared with the distended and half-filled bag. 

* * * * 
Result of trials made with the pressure tide-met/Jr a.t Charlestoion navy yard in .August, 1859. 

a .s ! 
;t~ 

I 
1 51 3 4 5 6 7 8 Maximum. I Minimum. Mean. 

1r s a 
l'l 

Paet. .lf'eet. Fed. Ful • Fed. Fed, Feel. Feet. Feet, Feet. I Feet, E<d. 
0 2.92 2.97 2.87 2.90 2.90 3.06 11.112 2.00 3.06 I 2.87 2.113 

l 3.87 4.02 3.96 3.96 3.87 ~03 3.96 3.9a 4.02 I 3.87 3.96 
2 t.83 5.00 4.94 4.1111 4.9:> 5.00 5.00 4.95 5.00 

I 
4.83 4.96 

3 5.86 5.90 5.87 5.87 5.93 5.93 U,90 5.118 5.93 5.1!6 5.89 

" 6.87 6.97 6.86 6.97 6.97 7.00 6,97 6.99 7.00 6.B6 6.95 
5 7.85 7.85 7.86 7.85 7.BO 7,92 7.87 7.80 7.9!1 I 7.80 7.85 
6 8,87 8.82 S.91 8.1!!1 8.78 8.86 8.93 8.B6 8.93 I 8.78 8.86 
7 9.83 9.80 9.87 9.75 9.83 9.86 9.75 9.15 9.87 9.75 9.80 
8 19.87 10.89 10.90 Ul.83 10.83 10.!IO 10.83 10.83 10.90 10.83 10.1!6 
9 11.90 11.94 11.91 ll.91 11.91 11.99 11.90 11.86 11.99 11.86 11.91 

10 12.80 12.92 l\l.87 12.87 12.87 12.87 12.84 12.84 12.!12 12.80 lil.86 

Bag filled with air. 
From the first maTk (0) on the tube to the bottom of the air-vessel three feet. 

Mean of ei,if lity observations given above. 
Di:lforence. Error. 

.Fiii!. F-. Fed.. 

2.93 
8.96 1.03 .03+ 
4.96 1.00 .00 
5.89 .93 .()7-
6.95 1.06 .06+ 

. 7.85 .90 .10-
8.86 1.01 .01 + 
9.80 .94 .06-

10.86 1.06 .06+ 
11.91 1.05 .os+ 
12.86 .95 .05-
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SEPTElllBER 17, 1859. 

* * * Notes are here appended of further trials of the pressure tide-meter, made 
at your request, the instrument being filled with pure water. 

It will be noticed that in the column headed ''mean'' we have on the third line 4. 02 feet, 

and when the water is······.·······.-.··.· · · · · .. · · .. · .. ·. · ... · · ........ 7.00 '' 

11.02 " higher, 
as in the tenth line. 

The intermediate observations would be equally accurate if the dial-plate of each instrument 
was graduated by marking the position of the index at each successive tenth of a foot immersed, 

beginning with a depth of not less than three or four feet. The bag, when in use, should always 
be at this depth below low-water mark. 

The differences noted at the same depth of immersion (column nine) are mainly due to oscil

lation of the water, and in a very slight degree to friction of the index gear. 

Trids made at Oharksfown navy yard in September, 1859. 

Diii'. of depth Observations Observations Observations Observations Observations Muimwa. llinlm11m. Ditference. Mean, 
ofim.mersi.on 1. 2. 3. 4. 5. 
in feet. 

Feet. Feel. FetJt. Feet. F•<t. FetJt. Feet. Fut. Feet. Fed. 
0 2.00 2.50 2.00 2.45 2.W 2.50 2.45 .05 2.49 
l 3.00 3.10 3.08 3.00 3.00 3.!ll 3.00 .10 3.IW' 
2 4.05 4.05 4.05 3.98 3,117 4.05 3.97 .OI:! 4.02 

a 4 80 4.80 4.80 4.'m 4,65 4.80 4.65 .15 4.75 

4 5.65 5.70 5.60 5.58 5.55 5.70 5.M .15 5.02 
5 6 40 6.38 6.37 6.38 6.35 6.40 6.35 .05 6.:l8 
6 7.60 7.62 7.56 7.60 7.50 7.62 7.50 .12 7.58 
7 6.75 B.78 8.60 8.68 8.70 8.78 8.60 .18 8,70 

8 10.(S 10.0i 9.9\l 9.83 9.90 10.00 9.83 .19 9.93 

9 11.05 ll.05 11.00 11.00 11.00 11,05 ll,00 .05 11,0I 

10 { 152.05 11.95 u.~ 12.05 12,00 12.05 ll.95 .10 12.08} 
152.00 12.10 12.08 12.00 12.00 U2.!0 12.00 .._ ................ :12.04 

• The llgureo on the IUBt line are obtained by adding nine feet to tltose on the aecond. 

To determine fully the practical value of this appa.ra.tus I think it should be set up with one 
of the common gauges, and the indications of each observed and compared daily for one or two 

months. * * * 
Very respectfully, your obedient servant, 

J. :M. BATCHELDER. 
Prof. A. D. BACHE, 

Superintendent Uwited States Ooast Bwrvey. 
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APPENDIX No. 36. 
Letter o/ the Swretary o/ the Treasury relative to plm,·ii1UJ the Ouast Survey steamer .Active under 

the authority of Brevet Lieut. General Scott. 

TREASURY DEPARTMENT, Septemher 16, 1859. 

Srn: I have to inform you that, by direction of the President, the Coast Survey steamer 

"Active" has been placed under the authority of Brevet Lieutenant General Winfield Scott, 

United States army, and Commander James Alden, U. S. N., has been instructed by this 

department, under date of the 15th instant, to obey all orders emanating from him. 

Very respectfully, your obedient servant, 

Prof . .A.. D. BACHE, 

Superintendent Coast Siirvey. 

APPENDIX No. 37. 

HOWELL COBB, 
Se<.,-retary of the Treasury. 

Letter qf Oaptain John Pope, U. S. N., commandant at Portsmouth navy yard, addre.ssed to !Mut. 

Oomg • .Alex'r Murray, U. S. N., .Assistant Ooast Survey, on the occasion of Bervice rendered 

by the 0. 8. Bteam.er Bibb. 

U. S. NAVY YARD, Portsnwuth, N. H., October 1, 1859. 

SIR: Your promptness in answering a request to tow the United States ship Cumberland from 

the lower harbor to this navy yard on the 3d ultimo calls forth my acknowledgment and thanks, 

and I trust that your action will be approved by the Superintendent of the Coast Survey. 
Had you not rendered the assistance you did in towing up the Cumberland that vessel would 

have been detained by head winds five or six days in the lower harbor. 

Very respectfully, your obedient servant, 

Lieut. Comg. A. MURRAY, 

OOOBt Surveying Steam.er Bibb. 

JOHN POPE, 
Commandant. 

APPENDIX No. 38. 
Letter ad<lressed to the Superinkndent by Captain D. G. Farragut, U. S. N., on visiting Beaufort 

ri-ver, Boutk Carolina, with the United State.s BfOOlmllhip Broo'/dyn. 

UNITED STATES SLOOP-OF· WAR BROOKLYN, 

Brovfort Roods, Soutk Oarolina, February 17, 1859. 
Sm: Permit me thus to acknowledge the great service I have received from the Coast Survey, 

through the kindness of Mr. C. 0. Boutelle, chief of the party encamped at Land's End, mouth 



 

368 REPORT OF THE SUPERINTENDENT OF 

of Beaufort river, South Carolina, who volunteered his services, and handsomely piloted this 

ship up to within four and a half miles of the town of Beaufort and down again; and continued 
to extend every assistance and courtesy in his power during our stay in these waters. 

Very respectfully, your obedient servant, 

Professor A. D. BACHE, 

Superintendent Coast Survey, Washington city. 

D. G. FARRA.GUT, 

Captain United States Navy. 

APPENDIX No. 39. 
Letters addressed to Lieutenants T. A.. Craven and J. N. Maffett, U. S. N., on their detachment 

from the Coast Survey. 

Co.A.ST SURVEY 0FFCE, June 18, 1859. 
DEAR Srn: I feel too deeply indebted for the sympathy and hearty co-operati,;m manifested 

by you while attached to the Coast Survey to permit the occasion which returns you to general 

duty in the naval service to pass without expressing my sense of the value of your labors. 
Apart from the devotion shown as one of the naval assistants, it is natural to suppose that your 

early experience in the work gave enhanced interest to your later efforts, and I cannot but 
regard the long period of your co-operation in the survey as one of the happy incidents of my 
superintendence. 

The large share which you have contributed to the hydrographic results of the Coast Survey 

would alone permanently associate your name with that national work. Those with whom you 
have acted will have also in memory the ready spirit for co-operation, the uniform courtesy, 

and the qualities of head and heart that never fail in contributing to success. 
Receive, my deoc sir, the assurance that my kind wishes will ever accompany you to what

ever field of duty you may be called in the range of your profession. 
Yours, respectfully and truly, 

Lieut. Comg. T . .A.. M. CR.A. VEN, 

United States Navy. 

A. D. BACHE, 
Supe,rintende:nt U. S Ooaat Survey. 

Co.A.BT SURVEY 0FFCE, June 17, 1859. 
DEAR Srn: I cannot permit the occasion to pass which severs your connection with the Coast 

Survey without expressing my deep sense of the value of your services while associated in 

that work. Where so many arc employed, relative merits and special efficiency can be per· 
ceived and appreciated only by one charged with the general superintendence; and in that 
light it is now a pleasure to say that your labors in the prosecution of the hydrography must 
ever rank in my estimation as of the highest order. Your career during the extended period 

of your service, and since your recent assignment to Coast Survey duty, was marked by that 
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rare aptitude and intelligence in regard to the work which assist in planning, and by persever
ance which left nothing to be desired in reference to the time of its execution. A comparison 
shows that in hydrographic results your efforts have been seldom if ever excelled by those of 
any other officer. The high estimation in which I have regarded them would be weakened by 
specification in addressing one so fully qualified for the widest range of duty in the naval pro
fession. A.s nothing has occurred throughout the long period of your connection with the 
Coast Survey to stay the increasing regard won by your even courtesy and manly bearing, my 
regret in taking leave of you is the greater. I shall ever recur to your name as one of the 
most efficient of naval assistants of the Coast Survey with feelings of pride and pleasure. 

Yours, respectfully, 

Lieut. Comg. J. N. M.A.FFITT, 

A. D. BACHE, 
Superinknde.nt U. S. Coast Survey. 

United States Navy. 

APPENDIX No. 40. 
Aids to namgatwn recommended in reports made to the Superintendent by Assislants ef tke Coast Survey. 

Sec. Object. Ey whom recommended. Dat.e of report, &c. 

I. Buoy on Buuey'11 Rock, south of Lieut. Comg, Alex. Murray, U.S. N. - _ Referred to the Light-house Board Oct. 
Fletchen Neck, Wood isla.nd, Me. 15, 1859. (Appendix No. 41.) 

I. Buoy to mark the extremity of a sand ••••••••••••-·--dO •• -····-····•••• Referred to the Light-hGUise Board Oct 

spit nea.r Fletcher's Neck, Wood 15, 1859. (Appendix No. U.) 

island, :Me. 

r. Buoy to mark the poaition of Cashe's -·••••••••••••••dO-••••••-•••••••• Referred to the Light-house Board Sept. 

Ledge, off the oo ISt of Hass. 15, 1859. 

v. Buoys to mark .the B~rd Key and Cow Lieut. Comg. J. N. Maffitt, U. S. N ___ • Referred to the Light-house Board llay 

Pen channels, St. Helena 110und, 26, 1M9. (Appendix No. 42 ) 

B. C • . 
v. Buoy11 in the F.ast channel, Port Royal Lieut. Comg. C.M. Fauntleroy, U.S. N. Referred to the Light.house Board July 

11ound, 8. C. 8,1859. (Appendix No. 48.) 

APPENDIX No. 41. 
Letter to the. Srerelary of the Trro,sury, communicating recommendatwTUJ from Lieut. Comg • 

..A.lexander Murray, U. S. N., ..A.ssistant Coast Survey, for buoys in the 'Vicini.ty of Fletcher' B 

Neck, coast of Main£. 
PHIL.A.DELPIDA, October 15, 1859. 

Sm: I have the honor to communicate the following ex.tract from a letter addressed to me, 
under date of October 9, by Lieut. Comg. Alexander Murray, U. S. N., Assistant Coast 
Survey, and would respectfully request that a copy be furnished to the Light-house Board: 

''In the place indicated on the enclosed sketch (coast of Maine) there is a rock: whose posi
tion has been det~rmined by this party. It is called H~s Book,· and being very sharp, 
with three and four fathoms of water about it, and contiguous to 'Wood Island harbor,' is 
dangerous. I recommend that a buoy be placed near it. . 
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"Between ' Nigger island ' and 'Fletcher's N eek signal,' near the spot indicated by red, ink 
sand, shoaJ,-marks, is the end of a spit. This is in the harbor, and should be marked with a red 

booy, as, entering through the west channel, it would be on the starboard harul." 
Very respectfully, yours, 

Hon. HowEJ.L COBB, 
Secretary of the Treasury. 

A. D. BA CHE, 
Superintendent U. S. OoaBt Su1·vey. 

APPENDIX No. 42. 
Letter to the Sooretary of the Tre(J,81J,ry, communicating a recommendation f-rom Lieut. Oomg. J. N. 

Maffitt, U. S. N., Assistant in the Coast Survey, for placing buoys in St. Hilena sound, S. O. 

Co.AST SURVEY OFFICE, May 26, 1859. 
Srn: I have the honor to present for the consideration of the Light-house Board the following 

extract from a communication addressed to me by Lieut. Comg. J. N. Maffitt, U. S. N., Assistant 
Coast Survey, under date of May 25: 

''For the convenience of steamers in passing through the South Edisto river into St. Helena 
sound, S. 0., two second class buoys should be placed in what is called the Bird Key and Cow 
Pen channel. These would enable steamers to pass with a great saving in distance, and in 
comparatively smooth water while the wind is blowing fresh. 

''The commanders of the steamers •Edisto' and 'Everglade' have felt the necessity for these 
aids in navigation, and would willingly furnish the use of their boats for establishing the buoys 
in their places." 

The positions of the desired buoys are marked 3 and 4 on the enclosed tra-0ing. 
Very respectfully, yours, 

A. D. BACHE, Superintendent. 
Hon. HOWELL Oo1m, 

Secretary of the Treasury. 

APPENDIX No. 43. 
Letter to the Secretary of the Treasury, communicating the recommendation cf Lieut. Oomg. C. M. 

Fauntleroy, U. S. N., .J.sBistant Coast Svf"IJey, for buogs to mark the EaEJt channcl into Port 
Royal, sound, S. 0. 

CAMBRIDGE, MASSACHUSETTS, Jtdy 8, 1859. 
Sm: In re~orting the completion of soundings by the hydrographic party in the several 

channels of Port Royal entrance, S. C., Lieut. Comg. C. M. Fauntleroy, U. S. N., .Assistant 
Coast Survey, suggests that the East channel passage should be buoyed out as soon as practicable. 

The recommendation being based upon the results of bis examinations, as shown by the 
bydrographic sheet, I would respectfully request that a copy of this communication may be 
transmitted to the Light-house Board. 

Very respectfully, yours, 

Hon. HoWBLL COBB, 
Secrdary of the Treasury. 



 

INDEX TO SKETCHES AND DIAGRAMS. 

1.-A. Progress sketch, Section I, (primary triangulation.) 
2.-A bis. Progress sketch, Section I, (secondary triangulation, topography, and hydrography.) 
8.- Seacoast of Maine, from Kennebec entrance to Portland. 
4.- Portland harbor. 
5.- Lynn harbor, Mass. 
6.- Muskeget channel, (new edition.) 
7.-B. Progress sketch, Section II. 
8.- Hempstead harbor, Long Island Sound. 
9.-0. Progress sketch, Section III. 

10.- Ohesapeake bay (sheet No. 4) from Potomac river to Pocomoke sound. 
11.- Ohesapeake bay (sheet No. 5) from Pocomoke sound to York river entrance. 
12.- Chesapeake bay (sheet No. 6) from York river entrance to Cape Henry. 
13.- Patuxent river, Md. 
14.- St. Mary's river, Md. 
15.-D. Progress sketch, Section IV. 
16.-E. Progress sketch, Section V. 
17.- Bull's bay, S. 0., (new edition.) 
18.- Port Royal entrance and approaches, S. C. 
19.- Sa.pelo sound and approaches, Ga. 
20.-F. Progress sketch, Section VI. 
21.-F bis. Progress sketch, Section VI, (Florida reefs and keys.) 
22.- Florida reefs and keys from Newfound harbor key to Boca Grande key. 
23.-G. Progress sketch, Section VII. 
24*.- Cedar keys, (new edition.) 
25.- St. George's sound, Fla., (eastern part.) 
26.-H. Progress sketch, Section VIII. 
27.- The Rigolets, La. 
28.-I. Progress sketch, Section IX. 
29.- Coast of Texas and Matagorda bay. 
30.-J. Progress sbtch, Section X, Qower part.) " 
31.-J bis. Progress sketch, Section X, (upper part.) 
32.- San Pedro harbor, Cal. " 
33.- Crescent City harbor, Cal. 
34.-K. Progress sketch, Section XI. 
35.- Diagrams illustrating the distribution of temperature in the Florida straits. 
36.- Sketch showing general progress in the survey of the Atlantic, Gulf, and Pacific 

coasts. 
37.-

38.-
39.-
40.-

Diagrams illustrating the results of magnetic observations at Girard College, Phila-
delphia. 

Lines of equal magnetic variation for the year 1858. 
Trowbridge' s apparatus for deep-sea soundings. 
Mitchell's a.ppara.tus for measuring currents and improved pile for sea structures. 

o Omitted. 
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