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l!! 'l'RE HOUSll OF RllPllESENTATITI'.'I, January 22, 1864. 

RaollJtd, That there be printed three thouMnd copies (extra} of the Report of the Superintendent of the Coast Sun-ey 

for the year 1863 ; two thousand for the use of the Superintendent of the Coast Survey, and one thoUSl\lld for the use of the 

members of this house. 



 

LETTER 

FROM 

THE SECRETARY OF THE TREASURY, 
TRANSMCTTING 

THE REPORT OF THE SUPERINTENDEKT OF THE UNITED STATES COAST SURVEY. 

TREASURY DEPARTMENT, December 15, 1863. 

Srn : I have the honor to transmit to the House of Representatives a report made to 

this department by Proressor A. D. Bache, Superintendent of the United States Coast 

Survey, showing the progress in that work during the year ending November 1, 1863, 

accompanied by an engraved sketch illustrating the general progress which has been 

made in the survey of the coast ; also, the large manuscript map of progress, brought up 

to the same date; in conformity with the act of Congress approved March 3, 1853. 

I have the honor to be, very respectfully, 

S. P. CHASE, 

Secretary of the Treasury. 
Hon. SCHUYLER CoLF .u:, 

Spe,aker of the House f!f Representatives. 
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l;-...:b,\·ccn .i:\Ua.ntic a,nd Pacific stat;vnti, 07. 

.Dai~W, flrimu-ai C:. Ii. 20~L 

Davis. J.P. llcfenccs of Phibdelphfa, 32. 
D:wis, W .H Service's in En;rnving Division, 60. 
Dun., ..::izs;,~'ta:n~ {}, lV. Gtcdetic oLservations in Section II, 

~r; ; n1:1·_"'"Et::.hc ob~~rvationo, 204 ; report ou experiments 
for in;tui.;tior:. ti!ne, 205. 

Dnl,n.1.Jf,i,.J1,: 1-:17 .• and inl..eneity observa.tio1u, hy Assistants Schott 

.Vuaware b.·a;.\7cuer. Special survey, 13 ; hydrography, 35. 
Dermis, Suc-Assi,,W.1;t W. IL Topogm1;hy of ~srunaquoddy 

Lay, Me, 21 ; topogmplly of Riiton Head, S. 0.,and Was­
s;;.w r.onul1, GtJi.. 1 45, 46. 

.DoV<!-Opmer,:; 1,1c: di.icove·us, 12, 13, 74--80. 
lX -1~-C:i',_-:r 1 ~'!. ).! ft>rYiOf2~ in Section l~ 24; in Section VI, 4!J. 
lJieiz, J-'. Ii. ~ ;;rvicus in Seetfon I, 24; in Section V, 46, 47. 
IJiV£::Jt•ay, C. I'~ Bi:r~7kee in Section I, 26. 

D{er:,c1,,..erif~"' ·T?td dffJtlopmc-nts. 12. 13, 7 4--80 .. 
Di•:!.-ihu;ic:r. cf a<,nu<>l r<-ports and.map$, 8; of parties, 61-67. 
lJi.tnd of CdumJ,;.,, I'laae·tablc survey adjoining the south-

€asteni bnun:1aTy. :J.8. 
L"U.turl-un£e;; iu YCrticaJ magnetic force, 156-183. 
IJonegnn, P. IL Services in Ti<hl Divifilon, 59. 

IJcnTI, Suh-Assiolant J. W. 'fopography of the suburbs of 
Bnltim0re, llld., 37 ; plane-table surv<!y of the District of 
C.JlumLfa, 38. 

Durr, 8ub·A·si.,t.rmt F. W. Tupogrnphy of Camden harbor, 
llfo , 22 ; Si'ln-ice with the t:tx comwissbners, Florida, 4.8. 

Downe;,. J. f.en-ir"'" in 'Tidal Dinsion, 59. 
Dn1:;on, (Plying ·, Position of wreck determined in San Fran­

ckco bay, u;, 84. 
Dmwcr9 1J1vf.,:~1;, 69; r"port of Assistant Bilgard, 121-124. 
Du,Pwzt, L1dm;iT11.l S. F., 20~. 

E. 
B:z't Ch:i ld;;c, (>tpproa.cLes to Portlandh!\rbor, Me.,) 25. 
Edwards, As.<U.tcmt W. fJ Ifydrography of Rockland harbor, 

M" , 2±; l1y1hof;Taphic examination of Carver's harbor, 
Tufo., 24--2~; hydrogmpby of St-0ry's creek, S. C., 46-47 ; 
JJ:'drt~r~r:tphy of ,,~useaw RnuuLl, Ga., 47. 

E/,u:1~ui!i'' f,'11;,swn, Gn; repo1tof Mr. George Mathiot, 135-136. 
Eillol, (). IL , c,1phin U. B. FlngiMer,. Superruion of tidal 

oliwrvatfocis on the l'acific coast, 67, 58. 

.Engtl, F. S0rvlccs in. Drawing Division, 59. 
Enp10.vi:Jig lk1•,,c11_59; report of Mr. Edward Wharton,124--185. 
Entlir1J~, J. Oerviccr\ in Ent~riwing Division, 59. 
FJ.lim.a!.es frr the C&".al year 1864-'65, 1, 9-12. 
,Ev.;:ns, fl. (].. b-~rvi·.::011 i:.~ Et1graviog Division, 59. 

F. 
l:<ri•jaz, F. Bcrvk,a iu Drawing Divia.ion,59. 
Fai'"f<l'X, W. Hnn·ices in Dmwing Division, 69. 
Fai•:Ji'eY, A,;i .. t·m! G. A '!'rlarigulatioo of Blue Hill bay, Me., 

21; nf tJeu:;e :fh'er~ N. C , 4.1. 

Fanny llock, ( ru.<r ~ NMIA Fa:rallmi,) off &m Fmncisco entrance, 
55-57, 83-84. 

I-ari.ey, ~Bidant Jolm. Triti.ngulation of the ooast of New 

Fmmtleroy, A. R. Defences of Philadelphia, 31 ; Sllrviccs 

in Section V, 46, 47. 
FeruJ.a1J,, Sub-Assi.stilr.t 0. 8ervices in Section J, 25 ; in Section 

VIII, 52-54. 
Fer9uso11, Sub-A'8istant C. 'T'riang:nfation anrl topoinaphy of 

St. Georg<l river, Me., 22 ; fopc;gmpby between Bladens­
burg and Leesburo·, M<l., 37-38 . 

Field-work in s~ction I, 19, 20 ; Section II, 27 ; Section III, 
35-Sii ; &ction IV, '11 ; Section V, 43 ; Section VI, 4 7-48 ; 
Sections VII, \III, and IX, 50 ; Section X, 55 ; Section 
XI, 58. 

Flori!la.. Services with tax commissioners, 48 ; light-house 
schooner, Section VI, 49 ; hydrography t>f reefs, 48-49 ; 
between Rodrigutez key llnd Alligator reef, 82. 

Flying Dr-ct!Jon, (wreclr,) in Sim Francisco bay, 56, 84 . 
Fort Lyon, Va. Topography of vicinity, 39. 
Fester, J. G., M?jw General, D.S. A. ·208, 210, 212. 
Francis, G. W. Services in folding-room, 60. 
Franck, Prnje:;slYf G. Defences of Pbiladelphia, 32 . 
Frazer, fr., Persifer. Services in Sedion I, 24 ; in Sedion II, 

34; in Section V, 45. 
FredlJT'Uk•burg, Va. Topographio~l service in vicinity, 39-40, 
Frteman, R. Services in Computing Division, 59. 
French, Andrtw. Defences of Philadelphia, 32. 
FrieJJ, L Copper-plate printing, 60. 

G. 
Gatzmer, W. C. Defences of Philadelphia, 32. 
Gerda, Amstant F. R. Hydrogmphy cf Casco bay, Me., 

25-26; services connected with the army and navy, 52-53. 
Gibwn, 0. H. ,Oaptaiu, 2d0avalry. Defences of Philadelphia,33. 
Gill.is, Captain J . .M., Sup'd't Naval Observatory, 210. 

1 GWbe km, 17, 206. 

ii Goo4[etktw, A~am El.ward. Tidal staticn in Section I, 27. 
Gould, Dr. B. A. Report on longitude, 154--156. 

1 GreenUJell, ABmtant W. E. Triangulation eastward and west-
/ ward of Santa n~rbara, Cal., 65. 

I 
Gummcy, W. T. Defences of Philadelphia, 32. 

II. 
, llalf Moon bay, Cal. Topography, 65. 

+-'Hall., James. (Coast Survey schooner.) Section I, 21 ; See-
l tion IV, 41. 

Hall(J!Cdl, E. D. Defonces of Philadelphia, 32. 
llaUer, Sub-Al!mta.1Jt R. E. Geodetic observations In Section 

II, 28 ; examination of shore-line, New Haven, Conn., 29; 
defences of Philadelphia, 33 ; services In Section VIII, 
52-64. 

lian:iing, W: W:. Hydrogmphy of Hudson river, N. Y., SI,; 
servicBs in Section V, 45 • 

Hrrrriwn., ABlistant A. M. Plane-table survey of Narre.galll!0t 
bay, R. I., 23; topography of Rosfor's bluff, Md, 38-39; 
servi005 in Drawing Division, 69. 

i Hamaon glof.e Zens. Report of Assistant J.E. Hilgard, 206. 

r:IJler. (COMt Smvey schooner,} Section I, 20. 
em, Cf. 8. Services in Section II, 34; in Section ill, 37, 38. 

n, Bamud. Disbumlng agent, 60. 
'endrick8, J. J. Services in Miscel!nneoue Division, 60. 

j Hergenlteimer,E. DefoJJCtlS of Philadelphia, 33; services In 
' Dra><ing Divisiou, 5:J. 

HU[;ard, Auiit®t J. B In charge of office, !i8 ; report 118 

assistant in charge, 119 ; in charge of Drawing Division, 
i9 ; report on Drawing Division, 121-124 ; report on the 
Harriso11 glolii! Ions, 20C. 
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IUtvn Head island, S. O. Topography, 45. 
Ilinlck, David. Services in Photograph a.nu Electrotyping 

Divisions, 60. 
II=, B. Services in Drawing Division, 59. 
ll001Jer, J. T. Clerk in Superintendent's office, 60. 
Hosmer, Sub-Assistant C. Sen•ices in Section I, 23 ; in Sce­

tion VIII, 51, 52; about Williamsport, Md., 39. 
Hudson river. Triangulation eastward of, 29 ; hydrography, 

34, 35. 
Hu' awl Ory Rock, (west.em,) approaches to Portland harbor, 

Me., 25. 
Hunt, Majar E. B. Examination of shore-line, New Haven, 

Conn., 29 ; titles of his scientific papers, 207. 
Hunt, T. J. Instrument maker, 60. 
IlU138ey, Actin9 JlfaJJter A. S. Servic-0oin Section X, 57. 
Hyal.t, E. T. Defences of Philadelphia, 32. 
IIydrowaphic Divi.si&n, 58 ; report of Captain C. P. Patterson, 

119. 
Hydrographw sheets, 14 ; registered subsequent to No. 738, 

145-146. 
llydrogrc.phy. Jeffrey's ledge, 23-24 ; approaches to Penob­

scot bay, Me , 24 ; Rockland harbor, Me., 24 ; approaches 
to Carver's harbor, (Penobscot bay,) Mc., 21-25; ap­
proaches to Portland harbor, Me., 25; Casco bay, Me., 
25-26; Sippican harbor, (Buzzard's bay,) Moss., 26 ; off 
l\lontauk Point, N. Y., 33-34; New York harbor, 34 ; 
Hudson river, N. Y., 34-35 ; around Delaware break water, 
36; Potomac river, 40; reconnaissance in Winyah bay, S. 
C., 43-44, ; Port Royal sound, S. C., 44-45 ; Story's 1·iver 
and Station creek, 46-47; Tybee entnznce, Ga., 47 ; Was­
saw sound, Ga., 47; Ossabaw sound, Ga., 47; Florida 
reefs, 48 ; Charlotte harbor, Fla., 50; in Section X, 55-56. 

Ilydro'/1/J't.er,Srmon's, 17. 

I. 
laradla, Sub-Assistant, 0. T. Services in Section I, 25 ; plane­

table survey around Ba.ltimore, Md., 37 ; services in Section 
VI, 49. . 

lndudion !i11U, 17 ; report of Assistant Dean, 205. 
information furnished from the office, 14, 67 -69. 
Ives, Chauncey. Defences of Philadelphia, 32. 
lvy Dul, Omn. Geodetic and magnetic observations, 28-29. 

J. 
Jtffrey'1 kdge, M~. Hydrngraphy, 23-24. 
Johmon, Sulr.A.'8i8tant N. M. Topography of Ralf Moon bay, 

Ca.l.' 55. 
Jo~, M. 7'. In charge of distribution of maps and 

chariz!, 60. 

K. 
Karcher, L. Services in Hydrographic Division, 58. 
Keile>J, Jllmft. Defences of Philadelphia., 32. 
Kan, .Albert L. Defences of Phila.delphill., 32. 
Kinclul,oe, Sub-.A.&mtani J. Services in Sootion X, 56. 
Kirl!J, M. (J. Tida.l observer at Old Point Comfort, Va., 41. 
Knight, Joma. Services in Engraving Division, 59. 
Konbup, J. 0. Services in Engraving Division, 59. 
Koos bay, Oregon. Supplementary triangulation, 58. 
Kroehl, Julim, .Ad.ing V~ IMul,mam, U. 8. N. Services in 

Section VIII, 5 3. 

L. 
.Law11Dn, AWtant J. S. Services in Section X, 57; supple· 

mcnto.ry triangulation of Koos bay, Oregon, 58. 

League iiU.nil, Delaware riv<r. Special survey, 13, 35. 
LeJley, Joseph. Defences of Phi.lltdclphia, 32. 
Lefters from government officers xela.tive to the Coast Survey, 

208-213. 
Lighifuut, Josse. Defences of Philadelphia, 32. 
Lighi·ho11se sert•ice, 1, 217. 
LttlwgrClphing Divi•ion, 60, report of Professor Barnard, 137 -138. 
Lindenkohl, A. Topography of the suburbs of Ba.ltimore, Md., 

37; services in Section III, 39; in Drawing Division, 59. 
Lindenlrohl, II. Services in Drawing Division, 59. 
Logan, J. H. Services in Drawing Division, 59. 
Lorl(Jfellw, Assistant .1. W. Topography of Me.quoit ond Mid­

dle bays, Me., 23. 
LongfdlrYw, II. W. Services in Section I, 26. 
Longil.ude by Plciades and telegraph, 15 ; report of Proi. Ben-

jamin Pdrce, 146-15-!; of Dr. B A. Gould, 154-11">6. 
Louisiana. Topographical service in, 51-52. 
Lueber, P. A. Services in Section III, 37, 38. 
Lunar influewJ(! on magrwti.cforce, 196-204. 
Lvman, S. H. Services in Section II, 28, 29 ; in Section VlII, 

51, 52. 

M. 
Maedel, A. Services in Engraving Division, 59. 
M&ikl, E. A. Services in Engraving Division, 59. 
Maed<l, J. W. Services in Drawing Division, 59. 
Magnetic o!Mervatwns. Section I, 26 ; at Washington, 40. 
Magnaitm, 15-17, 156-20!; induction time, 205. 
Main, J. Services in Computing Division, 69. 

lJfops and charts, l, 7, 8. 
Maquoit bay, lJfe. Topography, 23. 
Marey, (Coast Survey schooner.) Section X, 56. 
.Mauey, A. L. Defences of Philadelphia, 32. 
Matkiot, George. In charge of Photograph and Electrotyping 

Division, 60 ; report, 135-136. 
McCabe, J. F. Ser\'ices in Section I, 22. 

McCajfrey, R. Defences of Philadelphia, 82. 
JfcCJ,,ry, .A.!llistant M. J. Services in Drawing Division, 59. 
McGorkle, Asristant S. C. Triangulation of Penobscot river, 

Me., 21. 
McCoy, G. Services in Engraving Division, 59. 
McDonald, Charl.e:J. Defences of Philadelphia, 32. 
McD0111wll, Thomo.JJ. Senices in Section II, 28. 
Mclmyre, H. Defences of Philadelphia, 32, 33. 
McLaffiin, Captain E. H: 64. 
McMa:.A, Rdnrl E. Defences of Philadelphia, 31, 33. 
McMurtrit, W. B. Defences of Philadelphia, 33 i &ervices in 

Drn.wing Division, 69. 
Meehan, Suh-~ J. Plane-table survey above George­

town, D. C., 38. 
lJlerttJT, Joseph. Defences of Philadelphia, 32. 

ertdith, (Coast Survey schooner.) Section I, 23. 
1J£,rtz, W. Services in folding-room, 60. 
JJ££Uoro/,ogMal obMN>atiDn8 at Ivy Hill and Tashua, Conn , Z9. 
Meturotk, G. B. Services in Engraving Division, 69. 
Zlliddhl bay, Mt. 1'opogmphy, 23. 
MiliJ,ary dqfence:i of Waahin17ton, D. 0. Triangulation of, 36-ST. 
Mullary Departments. Work in, 214-216. 
M~OOUll D,11iaion, 60; report of Professor Barnard, 188-142. 
Mitchell, A.sistant Henry. Physical survey of Boston harbor, 

Maes., 26; resurvey of Sandy Hook, N. Y., SO. 
Mitehell'JJ Rack, (approaches to Portland harbor, Me., 25.) 
Montauk Paint, N. Y. Hydrographic Developments, 34. 
J[<),!Jllan, Su/J·A3'1Uil.t11it A. T. &lrviws iti Section II, 29. 
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Naiad, ( schoouer.) Chartered ; Section X, i'!i. 
NarN9amel bay, R. J; PI:i.ne-tablc survey, 23. 
Nai.i.onnl Academy of Scientt'll, 1 : rnport 011 Sa.xtm:i·B hydrom-

eter, 17. 
Navy Deparlmrmt. Co.operation with, 1, 3-5. 
Ne1l8on, W. G. Defonce,; of Philadclplifa, 3:!. 
New Haven harbor, Oonn. Exmrdm.tion of shore-line, 29-30. 
New Jersey. Triangulation of coast, 29. 
New Tork harbor. Currents, 30; hydrogmphic exaruirrntiou, 

M. 
Neuse rit'l!'f, N. 0. Triangulation, 41. 
NidwZ.011, L. L. Services in R·,ction Yl,49. 
Ni.chulson, W. L. In charge of Litlroo,,<r'1phic Dfrision, ()0 ; 

in charge of Miscellaneous Division, 60. 
North Oarolina, Mibtary Department. Services in, 42-!3. 
Nulty, E. Services in Cowputing Division, 59. 

o. 
Obituary. llfajor E. B. Hunt, U.S. EngincerF, l'i-18. 
Ooculla.tion8 of the Pleiadcs. Iteport of Professor B. Peirce, 

HG-154. 
Occvpation of pa1tieo on the Athlntic coast, 215-21(;. 
Oj)iee-worlc, 5, 6, 27, 36,41,·1~,4K,50,51,55,58; ofllcera in 

clraTgc, 58 ; report of aBsiotant in charge, 119. 
Ogden, H. G. Services in 8ection I, 24 ; in Section II, 34. 
Old Antlumy, <Yt Va;;or Rock, (Portland entrance. Me.,) 23. 
Oltmanns, Sub-Assistant J. G. Topographical scrvic~s iu 

Louisiana, 51-52. 
Ossabaw suuud, Ga. Hydrngrnpby, 47. 

P. 

Passam~quadrly bay,Afe. Triangulation am! topography ,21), 21. 

FaJ.lt:rwn, Ccrptain Otrlile P. Hydrography around Del>twarc 
breakwater, 35; hydrographieinspector, 60; report of Hy­
drogrnphic Dh-iBion, 58, 119. 

Feck, John, Maj<Yt GeJieral, l~ S. A.., 213. 
Fdrce, Profusor Be,.fumin. Report on occultations of the 

Pleiades, 146--154. 
Penob=t bay, Me. Ilydrogrnµlry, 24. 
l'enobaco< river, .Me Triangulation, 21. 
Perktns, Charle.. Dnfcncrn of Phila.delplria, 32, 33. 
Perkim, F. W. Serviceo in Section II, 29. 
Peta-om, A. Scrvic,es in Engrnving Division, 59. 
Petingale, T. Services in Drawing Division, 59. 
Phelps, T. S., Lieut. Cl.imd'r, U.S. N. Hydrography of Jeffrey's 

ledge, llfass., 23, 24 ; developments in the approaches to 
Portl&nd harbor, Me., 25, 81; off ~lontauk Point,N. Y. 
34 ; examination nea.r Winter Quarter shoal, Md., 40. ' 

Philadelphia. Surveys 1111d d.ifonsive works, 13-14, 31-33. 
Phillps, W. ServiC<JS in :Engraving Division, 59. 
Phdographic Divuitm, 60 ; report of Mr. George Mathiot, 

131>-136. 
Pmckard, G. J. Services in Engraving Division, 59. 
Pine-t.-ee ~.(approaches to Portland ha.rbor, Mc.,) 25. 

Pitman, J. T. , Aciiflg MaB!.o' a Mate. Services in Section X, 5 7. 
Platt, Robert, Acting Ma•, U.S. N. Services in Section V, 44. 
Pteiada, occultations, 15 ; report of Professor B. Pdrce, 

146-154. 
I'orter,Mmiral D. D.,211. 
Portland harlw. Developments in approaches, 12, 25 ; bear­

ings and distances of fodges, 81. 

p L•rt llt>µr1t smnd, S. a Hydrogmphy, -H, <±5. 

Potomac river. llydrotrni.phy, 40. 
Paurtales, Assistant L. F. In charge of Tidal Division, &8 ; 

report of Tidal Divlliion, 1 H-118, 119. 
Prognss, field and office, 1, 2, 3. 

n. 
I1Pr1;l11, T E. Tidal obscrvat!olli in :-!cctbn I, 27. 
Rdwlli.un. Opcrationf' for suprres~1i11g-, 1, 3 -5. 

Roubim, T. JV. i:iurvicc'E in Section III, 38, 

Rockland harbor, Jle. Hydwgraphy, 24'. 

lfockport harfor, ,!J< Topography, 22. 

RJelcu·dl, Sub- A.s.,i~tant C. Topopapliy of Winter b1lrbor, M<' , 

21-22 ; defences of Philadelphia, 31 ; ciervices in Scctiuu 
IV, 41, ,12, 210. 

Rodgecs,O. R. P.,Captain, U.S. N.,4G. 
lloyers, A&istant A F. Tupography l\nd hydrogrtlphy of Half 

~loon bay, Cal., 55; survey of Ff11my Rock, CaL, 5G. 
RollrE, A.. SCI vices in Engntviug Division, 59. 
R,,.,,er's bluff, Md. 'l\1po3mphy, 3~-39. 
R"und P.ock, (r1pproachm to Ponlm1d llarbm', Me.,) 25. 
Runq/, G. Services in Computing Division, 59. 
Rulh<rrla/,o, John. Copp<;r-plfite prir1ting, 60. 

s. 
Sandy lbok, N. Y. Special survey, 13, 30. 
Saxlvn, II C. f>erviees in i\liscellauenus Division, 60. 

Saxton's hydrometer, 17. 
Schott, ASllislilnt C. A. Magnetic observations in Section I, 

2G; tfrr.ngulation of the military defences of Wa-,hington; 
D. C., 36-37 ; magnetic observations at Wa~hiugton, D. 

C., 41 ; in cltarge of Computing Division, 59 ; report Of 

Computing Division, 120 ; mngnetic obKorva.tions, 204.. 

Scad•, Jacob 111. Defences of Philadelphia, 32. 
Sen9lellfff, A. Senices in Engravill::; Division, 59. 
Sengtd/..er, L, A. Servicco in 8ection I, 24, ; in Section VI, 40; 

iu Miscellaneous Di vision, GO. 

&w11rd, F. W., Aeling S=etary ef &atn, 211. 
Shedaker, D. H. Deftnces of Philadelphia, 32. 
Shoa.l, (near Cape Lookaul •hoal.) Approximate position, 82. 
Sipe, E ll. Services in Engraving Division, 60. 

Sippica11 harbor, 1}1a8'!. Tiyrlrogrnphy, 26. 
Si,oan, Edwa7"d. Defences uf Phihtdclphia, 32. 

Smith, Captain B. R. Defonces of Phil:tdelphia, 33. 
Smi'h, T. Guitfctrd. Def~nces of Philaddpbia, 32. 
Smiih, P. R. Services in Dmwing Dimion, 69. 
Solar diurnal variation of magnetism, 183-196. 
Spe<.ial mrvey•, 13-14. 
SquadronB. Parties with, 214-216. 
Stati<m creek, S. 0. Hydrogra,pby, 46. 
StaMics of field and office work, 14, 70-73. 
St~e. Ja-. Defences of Philadelphia, 32. 
Steele, L. ll. Defences of Philar!elphia, 32 . 

.+-stevem, M. L., (Coast Survey schooner.) Section I, 23. 
' St. G=ge'a river, Me. Trla.ngulation and topography, 22. 

St. L(fU,is, Mo. Military defences and topography, 54. 
Stocka, T. R. Defences of Philadelpbin., 32. 
Story's river, S. C. Hydrography, 46. 
Stout, llmry. Defences of Philadelphi1i, 82. 

StraUS2, Altxander. Hydrography of Hndson river, N. Y., 
34, 35 ; Services in Section VIII, 52-54. 

Sullivan, Sub-A8mtant J . .A. Services in Section II, Zi. 
8Ul'fleyin9 parliu iu departments and with squadrons, 214. 



 

ALPHABETICAL INDEX. XIII 

T. 
Takoit, R.H. Services in Section I, 21, 27; in Section V, 46. 

Tasf.no lldl, Conn. Geodetic and magnetic observation,, 28-29. 
Ttlegroph, longitude, 15 
Thomas, G. H., lJI<Ijor General, l1. S. A., 212. 
Tlwmas, Captain, J. K., 25. 
Tlwmpson, J. G. Services in Engraving Division, 60. 

Thompsa.., W . .A.. Serykes in Engraving Di'vbion, 60. 
Tidal Division, 58-59 ; report of Assistant Prn1rt01les, 119-120. 

Tidol obse1V"1ions. Eastport, Me., 27 ; Charlestown, Mass , 

27; Governor's bhnd, N. Y., 35; Old Point. Comfort. 
Va., 41 ; l 1'ernandina., Fla., 50 ; Last i:;land, La., 54; Sa~ 
Diego, Cal., 57; Sau Francisco, Cal., 57; Astoria, Ore­
gon, 58. 

Tide tahltsfor mariners, 14, 84-117. 

Titus ef seimtific papers of the late M10or Hunt, U. S. Engi­
neers, 207. 

7opo[!Tapltical s!teeJs, 14 ; registered in office, 143-144. 
Topoyraphy. Passama11uoudy bay, ~fe., 21 ; Winter harbor 

anu aujacent coast of Maiute, 21-22 ; Camden Jrnrhor, and 
Rockport harbor, Me., 22; St. George's river, ~Ie., 22; 

Maquoit bay, Me., 23; Midclle bay, Me., 23; suburbs of 
Boiltimorc city, Mu., 3i ; between Bladenaburi:: 11uu Lces­
boro', llld., 37- 38 ; Rosicr's bluff, Mel~, 38--B9 _: vicinity 
of Fort Lyon, Va., 39; near Fredericlrnburg, Va., 31J-40; 
part.s of Hilton Head and Beaufort islanus, S. C., 4f>; ·waE­
saw sonud, Ga., 47 ; in Louisiana, 51-52 ; military de­
fem;es uf St. Louis, Mo., 54-; Half Moon ba.y, Cal., 55. 

-Torrey, (Coast Survey schooner) Section I, 21. 
7'ott,en, J. G., Brigadi£r Gene:ral, U.S. A., 210. 
T1·i.angulation. Pt;.ssama•1uoddy hlty, and adj<>ccnt coast of 
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REPORT. 

CoAsT SnRVJ<:Y 0Fr'If'R, 

lVashiwgton, D. C., December 15, 18G3. 

Sm: I have the honor to submit, in acc01·dance with the law and rc>gulations of the Treasury Depart­
ment, my i·eport for the surveying year ending November l, 1863, and with it an engraved map showing 
the general progress of the work, and a manuscript map prepared at the office, in accordance with the act of 
Congress of March 3, 1853. 

The survey has been in progres8, in its field or office work, in all the States of the Atlantic and Pacific 
coast, upon the diminished scale of the previous year. The officers liave been. a~ hen~tofnre, detailed where 
they could render important sen-ice in the ~rmies and fleets of the Union, ancl in reply to application,; from 
the officers commanding, and of the departments. A condensed statement of the whole of the operntious 
of the survey and its officers will be given in the prefatory chapter of the repmt, part I, and a more detailed 
statement in part II of the report. 

The estimates for the next fiscal year are made to conform to those of the past, as haYing received the 
apw·oval of the 'Treasury Department, of Congress, and of the ExecutiYc. 

The policy of the departmeut to press forward the survey on the more exposed portions of the coast, 
and ·in the rivers connected with the blockades, has been carefully followed up, and aid has been rendered 
by reconnaissance and other operations whenever the \Var Department or the Navy Department indicated 
that it was desirable. These subjects will be treated in detail, and some of the acknowledgments received 
will he produced as showing the inciclental advantages of tl1e survey, (Appendix No. 26.) 

In the plan for conducting the survey, furnished by the act of Congress of l\Iarch 3, 1843, the surveys 
of the rivers were required to extend as far as needed by commerce or defence. The importance of the 
military and naval operations upon the rivers has been fully devc>loped by the war, and I have called the 
attention of the honorable Secretary of tl1e Trl'asury to the matter. The letter of the Navy Department, 
with the applications of the distinguished admiral8 who serve in North Carolina, and on the Mississippi and 
its tributaries, has been an additional stimulus to this undertaking. 'l'hc usefulnc88 of the rh"cr maps of the 
survey, though their extent towards the sources was in many cases quite inacl1·quate, has b!'en acknowleilgcd 
in the strongest terms by distinguished authorities and officers both of the military ancl uaval service. 

I should not omit to state that tl1e officers of the survey have rendered other incidental services in 
regard to lights, beacons, and buoys on the coast, and to certain of the tax commissioners of the Treasury 
Department. 

The regular operations have, meanwhile, been assiduously carried on, making the estimated progress in 
the Eastern and Middle States, and also at the South, wherever adequate protection could be had from our 
military or naval forces, or such protection was not needed. 

'l'he Superintendent of the Coast Survey has continn!ld to serve on the Light-house Board, in the 
permanent commission of the Navy Department, to whom inventions submitted to the department are 
referred; and has served also upon several committees of the National Academy of Sciences, whose services 
have been asked by the departments of the government, as upon the Committee on "\Voights and Measures, 
and on correcting compasses of iron or iron-clad vessels-of-war. Other officers of the survey have in this 
connexion rendered similar services. 

The maps compiled at t.he Coast Survey Office for illustrating the movements of the war have been 
kept up to date, and their sale has reimbursed us for tl1e gratuitous supply to officers of the army ancl navy, 
and of the government generally.· 
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I must enrnestly comm!'nd the officers of the Coast Survey who have thrown themselves into dangerous 
service at tlie call of their country, and have yielded effective service in surveys and i·econnaissances, and 

in cases of exigency in engineering. 'They ha Ye already received the commendation of those in who;ie regular 
duties and se;vices they have a~sistcd as volunteers. The city of l'hiladel1ihia, in the time of supposed 
danger, was indebted to several of the officers for ready, zealous, and djsinterested service, the value of which, 
had not the gallantry of our army relieved the city by distant operations, would have been inestimable, and 
which, in fact, was so termed at the time by the general in immediate command. 

DIVISION OF THE REPORT. 

Of the report, the first part or introduction contains a general summary of the progress of tlie year, 
the estimates for the next fi8cal year, and generally remarks on portions of the field and office work of 
particular interest. 

The H'ccmd dh·i:oion of the rqrnrt describet', under tlrn lieads of Rections, the work done in eacl1, its 
character, the 111~1·sons and vessels em11loyed, and the particulars of each survey. This part is closed by a 
chapter Btating in a general way the cl1aracter of work done in the office. 

'l'l1c Appendix contains geueralize<l lists of the surveys of the year, of tlie developments in hydrogra11hy, 
and special liMs sl10wing the details of work in the office. Besides these, are included in it articles of 
scientific import. 'l'he items are classed under different heads, and the title of each given u_nder its proper 
heading in a 8eparate index. • 

An abstract of the contents of the report and an alphabetical index are given as usual. 

GENEl:AL STATEl\IENT OF PROGRESS. 

The general progress made in the survey is shown by the sketcl1, No. ~9, which accompanies this 
report. The progreos of the iwesent year in field and office work will be here presented in a condensed fh, 
the statements in detail being given in the second part of the report as heretofore. 

In the northern sections of the Atlantic coast the regular work of triangulation has been carried on, 
reaching from l\facl1ias into Passamaquoddy bay, on the coast of Maine, under Sub-Assistant Webber; from 
Blue Hill bay towards :\ft. Desert, by Assistant Fairfield; and above the mouth of }>enobscot river, by 
Assistant McCorkle. For the connexion of primary bases, it has been continued by my own party on the 
coast of Connecticut; additional work to connect with it bas been done by Assistant Blunt, east of the 
Hudson; ancl the verification work, on the coast of New Jersey, has been extended to the vicinity of 
Mana8quam inlet, by Al515i11tant Farley. 

'l'be detailed topography of Eastport liarbor has been prosecuted by Sub-Assistant Dennis; that of the 
coast of Maine, from Winter harbor eastward, by Sub-Assistant Rockwell, but discontinued to meet the call 
for senice near Chattanooga, 'l'ennessec. 'l'he topography of the western side of the entrance, and that of 
the western shore of l'enob~cot bay, near Camden, by Sub-Assi.itants Ferguson and Dorr; that of the passages 
between the Sheepscot and Kennebec rivers has been nearly completed hy Sub-Assistant Iardella, and the 
detailed eurvcy of the vicinity of Harpswell Neck, Maine, continued by AHRistant Longfellow. 

Assistant Harrison lias extended the triangulation required, and continued the plane-table snrvey of 
Narragansct bay. The shore·Iine survey of the Hudson river has been completed_ by work between 
Coxeaekie and Nt~w Baltimore, by the party of Messrs. Harding and Strausz, and repeated examinations 
have been made of Handy Hook and its vicinity fo1· physical changes, by Assistants Whitiug and Mitchell. 

'l'he hydrogrtq1hy of tlrn year in the northern sections has embraced additional lines of deep-sea 
soundings, and the development of rocks and ledges near Portland entrance, and off the coast of Maine, by 
Lieut. Commander Phelps, with the steamer Corwin; that of Rockland harbor, by Assistant Edwards, (now 
in similar service at Cl1arleston bar, S. U.;) the in-shore hydrography, which includes the approaches to 
Muscongus bay and Penobscot bay, (western approach,) by Acting Assistant Cordell, with the steamer 
Vixen; that of the northern part of Casco bay, by Assi~tant Gerdes; that of the Hudson river, completed 
by the party of l\lessrs. Harding a.nd Stcauez; a development of ledges off the eastern end of Long faland, 
and re-examination of part of New York harbor for the pilot commissioners, by Lieut. Commander Phelps; 
one near the Delaware breakwater, for the engineer department, by Capt. Patterson, hydrographic inspector 
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of the Coast Survey; and soundings off the coast (}f Maryland, and completion of the bydrography of the 
Potomac river, by Lieut. Commander Phelps. 

Under directions of the Boston harbor commissioners, Assistant Mitchell has continuec1 the observations 
of tides and currents in South bay and Fort '}Joint channel, and in tho outlet~ of the Cliarles and :Mystic 
rivers. 

As during tho year previous more than the customary number of parties has worked this season on the 
Coast of New England and that of the Middle States, all of them having been on duty in the earlier part of 
the year, with but two exceptions, either in the 8ections of the coast now under blockade, or in surveys for 
the use of the 1umies of the Union. One of the parties not so engaged waH employed in the survey of 
Sandy Hook. The other had assisted in the survey of the Potomac, within the present fiscal year, fo1· the 
Navy Department. 

'l'he several examinations made during the year at Saudy Hook are to keep in view the important changeR 
going on there, and which may develop into dangerous circumstances. These surveys have been furnished 
to the engineer department, the operations of which keep steadily in contact with the changes from time 
to time going on. Services having a bearing on defensive purposes, rendered to that department by three of 
the assi1<tauts of the Coast Survey while working this season on the coast of :Maine, have been acknowledged 
in communications addressed to me by the chief eugineer. 

The regular work has gone forward on the Pacific coast of the United States, though on a scale some­
what reduced by the peculiar circumstances of the currency there. 

On the Atlantic and Gulf coasts, of nineteen assistants, fourteen sub-assistants, arnl twenty-two aids 
engaged in field-work or in hydrography, twelve assistants, sc\•en sub-assistanti<, and ten aids have r!'ndcrml 
service in connexion with military and naval operations, and most of those who have so co-operated have 
also been employed in duty on parts of the coast where the regular operations of the survey have lrncn 
advanced during the latter part of the season. 

The work done in the vicinity of the capital, and along the southern coast, having been performed under 
the immediate orders of' military or naval authorities, will be briefly reviewed under a separate head. 

SERVICE WITH THE ARMY AND NAVY. 

Of the surveys which were steadily carried on in the vicinity of Washing ton city until the end of June, 
that of the banks of the Potomac near Alexandria, though specially ordered for purposes of defence, and 
executed by Assistant Harriwu, combines with the rf'gular work of the survey, as does also the triangulation 
of the river between Alexandria and Georgetown by Sub-Al:lsistant Boyd. The topography of the eastern 
approaches to the District of Columbia has been extended by Assistant .Adams, Suh-Assistant Ferguson, and 
Mr. Donn, and the survey near Fort Lyon by Assistant C. M. Bache. Suh-A11>1iRtant Boyd made a triangu­
lation, and Mr. Donn took up the topography of the approaches to Baltimore, in the latter part of June, at 
the special Mii of the authorities charged with the defences of that city. This work has been suspended 
within a few days by the emergency which requires topographical service near Chattanooga, but will be 
completed as soon as practicable, as will also the. plane-table surveys in the neighborhood of Washington. 
The lieights of all the field-wo1·ks near the capital have been determined and furnished to the chief engineer 
of defences. 

The services at Port Royal and at the mouths of the Mississippi, referred to in my fast report, have 
been followed up this year in the military department of North Carolina; on the coasL of l::louth Carolina. 
and Georgia, particularly near Charleston, and at Tybee and W assaw; in Louisiana, west of the Mississippi; 
and in the Mississippi and Yazoo rivers, during the sieges of Vicksburg and Port Hud::mn. In the first­
named department, besides the triangulation of part of Neuse river by Assistant :Fairfield, reconnaissance 
maps were made by Assfatant West and Sub-As1:1istant Rockwell, while the enemy threatened Newbern and 
Little Washington. Charleston bar was surYeyed by night, and lighted and buoyed by Assistant. Boutelle 
with the steamer Bibb, just previous to the naval attack of April last. Port Royal bar was res'Urveycd by 
his party, and the buoys needtid there and at the other entrances on the coast of·South Carolina arid Georgia 
wefe set, and have been properly marked on the charts which ai;e supplied from the office for the blockading 
squadron. A hydrographic reconnaissance was made by the ·Bibb,. in· :t>eeember, of the channel into 1Vinyah 
bay, under the orders of Admiral DuPont. In returning from duty at the same station, in February, the 
Bibb took in tow one of the steam transports of General Foster, which had· burst her boilers within twenty 
miles of the hostile shore, and delivered the vessel at Hilton Head. Mr. Boutelle also accompanied the 
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engineer of the Light-house Board for determining the aids to navigation needed for the naval service 
bctwc<'n Port Uoyal and St. John's river, Florida. 

A;,sistaut Edwards, in this section, sounded out two important brunches of the inland passage between 
St. Helena and Port Royal sounds; examined the channels into Tybee roads; and pushed the hydrography 
of \Vassaw sound, for which shore-liuc was f'urni~lied by a party under Sub-As~i~tant Dennis. J\fr. Talcott, 
of the topographical party, nanowly escaped capture while working on Little 'l'ybee island. 

Six parties were actively aud co11stantly engaged during an average pcriocl of about six months of the 
present surveying year on the coast of North Carolina, South Carolina, aud Georgia, and their labors arc 
warmly commended in communications to me from Major General Foster and Admiral DuPont. 

At the request of the tax: commissioners of :Florida, one of the most active of the Cuast S11rvey 
topographers was assigned to serve under their orders at Fernandina and St. Augustine. His services during 
the ensuing winter were 1irospectively called for by the commissioners, but, under a pressing call received 
from Chattanooga, within a few days, lie has been assigned to topographical duty for the army of :Major 
General Rosecrans. Three others, Assistant 'yest, Sub-Assistant Rockwell, and J\Ir. Donn, are under orders 
for duty there, in compliance with the application. 

Sub-Assistant Dorr, while in service with the tax commissioners, supervised tlJC erection of additional 
earthworks at Jacksonville, Florida, when that place was reoccupied by the government forces in .March last. 

Under the protection afforded in the vicinity of Admiral Bailey's blockading vessels, the hydrography 
ont~ide of the Florida keys l1as been completed within the year by a party under Acting Assistant Cordell, 
with the steamer Vixen. 'l'he same party sounded the main entrance and approach of Charlotte harbor. 
Both these surveys are in continuation of previous work, and fall into place with the regular progress of the 
Coast Survey. 

In connexion with the military and naval operations on the l\Iississippi river and in Louisiana, three 
topographers have served with the a1·my of Major General Banks, (A8sistant Oltmanns, Sub-Assistant 
Hosmer, and Mr. Lyman,) and two, Sub-Assistant J<'cndall and Mr. Strausz, under the direction of Assistant 
Gerdes, with the fleet of Admiral Porter, and subsequently with the army of Major General Grant. A 
minute topographical survey of the west bank of the Mississippi opposite to New Orleans for defensive 
purposes; reconnaissance maps of the middle districts of Louisiana and of the Red river as far up as 
Alexandria; the topograpl1y of the approaches to Vicksburg while the siege was in progress, and the survey 
of those of Port Hudson after tl1e surrender of that post, are part of the results of their labors. 

The high terms of approval used by Admiral Porter in reviewing the arduous duties and progress of the 
parties assigned to service with his fleet have i11duced me to renew the surveying force on the Mississippi 
during the coming season. Both -of the topographers before assigned kept the field until entirely disabled 
by sickness in the latter part of July, after the surrender of Vicksburg. Their work had been repeatedly 
pushed forward in the presence of the enemy, as was also that of the parties witl1 the army of General 
Banks. Assistant Oltmanns, on reconnaissance duty before Port Hudson, had his horse killed by a rebel 
shot, and previously, himself and l\ir. Lyman being on board of the gunboat Kinsman, were in imminent 
peril when that vessel snagged and went down in the Atchafalaya with a number of the soldiers on board. Mr. 
Oltmanns has continued in service in the military department of the Gulf during the entire year. l\fr. Ho~mer, 
having closed surveying duty assigned at the north, has been reassigned to service with the army of General 
Banks. These and similar arrangements are detailed in my report, together with the changes in disposition 
in the transfer of officers of the survey from the east and north to the south. The transfers are also shown 
by li:;ts in the Appendix, Nos. 27 and 28. The minute survey of the approaches to the defensive works 
near St. Louis, and of the ground which they occupy, has been completed, and the sheet turned in, by 
Assistant R. 1\1. Bache. • · 

During the invasion of tlie State of Pennsylvania last summer, and in view of the possible danger of 
the city of Philadelpl1ia, I volunteered my services, under your authority, to the governor of Pennsylvania, 
and, by his request, was associated with the military and civil authorities in charge of the defences, as chief 
engineer. The exigency was pressing, as was proved by the efforts to procure regular engineers for this 
work, and by the failure even to obtain officers for consultation. The character of my as~ociation, first with 
Major Geueral Dana, and, since August, with Major General Cadwalader, in command of the post of 
Philadelphia, was such as to add a relish to the labor. The circumstances of alarm, too, occasioned by the 
progress of the enemy, though soon passed, were attested most substantially by the number of volunteers 
for active tiervice from the citizens, even the reverend clergy taking part, enthusiastically, for their home defenu; 
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retired officers of the regular army and of the volunteers came forward with officers of the Coast Survey, those 
of the railroads centring at l'hiladelphia, officers and members of the municipal bodies of the city, and 
graduates of the institutions of learning. 

'l'he surveys made under my immediate direction for the defences of Philaddphia have occupied 
Assistants H. L. Whiting, George Davidson, R. :M:. Bache, and C. :M:. lhche, and at th~· outset of the work, 
Assistants C. 0. Boutelle and P. C. :E:. \Ye,;t, the laet-nanwcl having bePn just pn~viougly in military sPrvice 
with the division of General W. F. Smith, at Carlisle, Peumylvania; SuL-Assi,;tant:; Il. E. Halte1·, Cleveland 
Rockwell, and J. S. Bradford, also assisted in the work. 

Having occasion to discuss the river maps extending to tide-water with one of the generals-in-chief of 
our armies, I received the ·gratifying assurance that he could not hav~ arranged the plans for the operations 
of the army without the use of those maps. This strnng expression wae coincided in by an admiral of high 
distinction then engaged in the interior of several adjacent States. I would propose t.o make this network of 
ihe rivers more complete by passing above tide-water, and by the help of obsern1tions of latitude and of 
telegraphic longitudes, effected partly in past years, to lay the basis for a connected map. 

During the progress of the year new and highly grati(ying testimonials have been spontaneously 'rendered 
by officers in the military and naval service to the value of the maps, charts, and memoi1·s prepared by the 
Coast Survey, in facilitating the important operations with which they have been charged. Naval commanders 
have pronounced these aids to be invaluable in promoting the efficiency of the blockade and in securing the 
safety of the blockading vessels; and the commanders of military departments and generals in the field have, 
directly and through thek engineer officers, repeatedly expressed to the Supe1;ntendent their high sense of the 
usefulness to their commands of the maps of their several fields of operations, which have been prepared at 
the office of the survey. Besides the regular publications of the survey, maps of the localities of the 
different expeditiom;., sieges, &c., have bmm }lrepareu for popular use. 

The operations just meutioned have Leen executed by the civilians of the Coast Survey; all of the 
naval officers but one, and all the army officers, having been detached from service wiLh us. 

As during last year the means of usefulness, and not the opportunities, have limited the range of our 
parties. 

No losses of vessels or other property, excepting by ordinary wear, have been encountered during the 
year. The two vessels seized at Charleston in the winter of 1860-'61 have, however, been destroyed; the 
schooner Petrel by a broadside from the United States frigate St. Lawrence, and the tender }'ire Fly by fire 
at Savannah. 

OFFICE-WORK. 

The details of the work of the year in the computing, drawing, engraving, photographing, lithographing, 
and electrotyping divisions of the office are given in Appendix No. 14. I append here merely the titles of 
the maps, charts, and sketche~ that have been completed, or were in prngress during the year. 

SECTION I. The engraving of Portland harbor, as a finished chart, has been completed; the drawing 
and engraving of preliminary charts of Dutch Island harbor, Bristol harbor, and Coaster's harbor, (Narra­
gauset bay,) have been completed. Progress has been made in the drawing and engraving Jf the chart of 
Kennebec and Sbeepscot rivers, Maine, and of coast charts No. 7, Muscongus bay to Portland, Maine; No. 
8, Seguin island to Kennebunkport, Maine; No. 10, Cape Ann to Plymouth, Massachusetts; and No. 11, 
Plymouth to Hyannis, Massachusetts. The engraving of coast chart No. 9, Cape Neddick to Cape Ann, 
Massachusetts, and of Barnstable harbor, as a finished map, has been continued ; the drawing of Rockland 
harbor, Maine; has been commenced; additions have been made to preliminary coa;;t chart No. 3, Cape 
Small Point to Cape Cod, and to the progress sketches of the section ; and a new progress sketch, showing 
the primary triangulation and the collllexion of the base lines in Sections I and II, has been drawn and 
engraved. 

SECTION II. Sheet No. II, of a general chart of the Atlantic coast of the United States, scale 
1:1,200,000, Nantucket to Cape Hatteras, has been drawn and engraved; the engraving of the outlines and 
hydrography of coast chart No. 21, New York bay and harbor, (resurvey,) has been complet{,d, and that 
of the topography of the same has been commenced; the drawing and engrav-ing of the chart of Hudson 
river, sheet No. 2, Haverstraw to Poughkeepsie, and No. 3, Poughkeepsie to Glasco, in a preliminary form, 
have been completed; that of Hudson river, No. 1, New York to Haverstraw, as a finished map, has been 
continued ; a hydrographic sketch of Phelps's ledge and Great Eastern rock, off Montauk Point, has been 
engraved, and additions have been made to the progress sketches of the section. 
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SECTION III. The engraving of general coast chart No. IV, Cape May to Cape Henry, as a preliminary 
chart; of coast chart No. 36, Chesapeake entrance, as a finished chart, and of Rappahannock river, (sheet 
No. 5,) from Occupacia creek to Punch Bowl, has been completed. The drawing and engraving of 
preliminary charts of Mctomkin inlet, Virginia, and of Potomac river, sl1eet No. 1, from the entrance upward 
to Piney Point; No. 2, Piney Point to Lower Cedar Point; No. 3, Lo"'Cr Cedar Point to Indian Head, have 
been completed. Progress has been made in the drawing and engraving of Potomac river, No. 4, I11dian 
Head to Chain Bridge. The engraving of coast chart No. 29, sea-coast of )faryland and Virginia, and of 
Hampton Roads and Elizabeth river, Virginia, has been commenced. .Additions have been made to the 
progress sketch of the section. A preliminary edition of the chart of Potomac river, sheet No. 4, Indian 
Head to Chain Bridge, and a military map of southeastern Virginia, have been engraved on stone, and con­
siderable additions have been made to the general map of Virginia in colors. 

SECTION IV. The drawing and engraving of preliminary charts of Hatteras inlet and Oregon inlet, 
North Carolina, have been completed. Progress has been made in the engraving of coast chart No. 37, 
Cape Henry to Currituck sound. The drawing of coast chart No. 47, Bogue inlet to Barren inlet, No1th 
Carolina, has been continued, and the engraving of the same and that of coast chart No. 48, Barren inlet 
to Lockwood's Folly inlet, embracing Cape Fear and approaches, has been commenced. A lithographi~ 

edition of the latter, in a preliminary form, and also of general coast chart No. V, Chesapeake entrance to 
Ocracoke inlet, have been produced for tlie use of the North Atlantic blockading squadron, .Admiral S. P. 
Lee ; and a map of the mountain region of North Carolina and 'l'ennessee, including also parts of the States 
of Virginia, Kentucky, Alabama, Georgia, and South Carolina, has been drawn and engraved on stone for 
the use of the armies in the field. 

SECTION V. The drawing and engraving of sheet No. III, of a general chart of the .Atlantic coast, Cape 
Hatteras to Mosquito inlet, and of Calibogue sound and Skull creek, forming the inlafid pasRage between 
'I'ybee roads and Port Royal sound, as a preliminary chart, have been completed. The drawing of coast 
chart No. 53, Rattlesnake shoals to St. Helena sound, has been continued, and the engraving of the same 
commenced. Progress has been made in the drawing and engraving of the chart of Port Royal sound, with 
Beaufort, Broad and Chcchessee Iivers, and of W assaw sound. A map of the coast region of South 
Carolina and Georgia, from Bull's bay to Ossabaw sound, and a map of James's island and Stono river, have 
been engraved on stone, and a map and chart of Charleston harbor has been lithographed on the scale of the 
original surveys for use in the siege operntions. 

SECTION VI. The drawing and engraving of general coast chart No. X, Straits of Florida, and of coast 
chart No. 71, Newfound Harbor key to Boca Grande key, have been completed. The drawing, sheet No· 
IV, of a general chart of the .Atlantic coast, Mosquito inlet to Key West, including Bahama banks and 
Straits of J<'lorida, has been completed, and the engraving of the same commenced. A new edition of the 
chart of Key ·west harbor, with improved sailing directions, bas been lithographed, and the preliminary chart 
of the northeastern part of the Gulf of Mexico, in two sheets, (scale 600\io0 ,) has been engraved on stone. 

SECTIONS VII, VIII, IX. 'l'he engraving of a preliminary chart of the Southwest Pass of the Mississippi 
river has been completed, and that of comit chart No. 93, Lakes Borgne and Pontchartrain, has beeu executed 
as far as the field-work is completed. The drawing of Gulf coast chart, from Key West to the Rio Grande, 
has been completed, and the engraving of the same has been commenced. Progress has been made in the 
drawing of general coast chart No. XIV, Choctawhatchee bay to the }1ississippi delta, and in the engraving 
of coast chart No. 100, .Atchafalaya bay, and Cote Blanche bay. The preliminary chart of the northwestern 
part of the Gulf of Mexico in two sheets, (scale 60 -if001p) has been engraved on stone. A map of the 
vicinity of St. Louis and its military defences, on a large scale, has been drawn, and maps of parts of 
Louisiana and Mississippi. showing the fields of military operations in those States, have been lithographed. 

SECTION X. '!'he drawing and engraving of charts of the upper part of San }'rancisco bay; of the 
Pacific coast from Point Pinos to Bodega Head; and of Bodega bay, as preliminary charts, have been com­
pleted. The engraving of San Pablo bay, as a finished chart, has been completed. Progress has been made 
in the drawing and engraving of charts of Tomales bay and Drake's bay, as finished charts. .Additions 
have been made to plates of charts previously engraved, and to the progrees sketches of the section, and a 
hydrographic sketch of the Fanny shoru has been publii:;hed. 

SECTION XI. The drawing and engraving of a chart of the entrance to Koos bay, Oregon; have been 
completed, and the entrance to Gray's harbor, Washington Territory, has been drawn and engraved a.a a 
preliminary chart. 



 

THE UNITED STA.TES COAST SURVEY. 7 

MAPS AND CHARTS. 

The maps and charts published by the •coast Survey Office, as has been explained in several of my 
previous reports, are of two general descriptions, which may be distinguished as preliminary and finished. 
The preliminary charts are those which are issued as soon after the several surveys as is consistent with 
accuracy of general deJineation, and are designed to supply the immediate and pressing demands of navigation. 
The finished charts embody all the itJformation furnished by the survey, including the minutest details, and 
embrace not only the bydrograpby, but the topography likewise. The two classes of charts differ in regard 
to the amount of the information which they furnish, but not in regard to the correctness of that which is 
given. 

The charts are various in character, according to the objects which they arc designed to serve. The 
most important diistinctions are the following : 

1. General charts ef tlie coast, on a scale of 400\rno• for off-shore navigation. These rPpresent the 
shore-line, and in its characteristic featnrPs, so as to be readily recognized by tl1c navigator approaching it. 
The entire Atlantic and Gulf coasts will be comprehended in sixteen charts of this class. 

2. Preliminar.lJ . .sea-coast clwrt.f, on a scale of :rmocf' for in-shore navigation. These will all be 
ultimately superseded by the more complete charts next to be named. 

3. Coast charts for in shore navigation, on a scale of 80 i oll' exhibiting with minute accuracy every 
natural and every permanent artificial feature, above or below the water, which can be introduced without 
occasioning confu~iou. They exhibit, also, the topography for some distance from the shore. 

4. Olwrts ef harbors, bays, anclwrages, "c., on various scales adapted to the subject; also, sketches of 
local dangers, &c. 

To the above there has been added, during the present year, upon the requeRt of the Superintendent of 
the Naval Observatory, a serieR of sailing charts, upon a scale of 120 i 000 , embracing tlie largel"t area of 
any, and designed to enable tl1e navigator to protract his course. Four of these embrace the entire Atlantic 
coast of the United States, with the adjacent British possessions, for the delineation of which the British 
admiralty charts have been made use of. 'l'he Gulf coast is contained on two similar sheets. The ;mrveys 
being still incomplete in some localities, the present edition of these charts, all of which are appended to this 
report, is necessarily a preliminary one. (Sketches Nos. lS-23.) 

A like series for the J'acific coast, on the same scale, in three sheets, has been published since 1855, 
under the title of "Reconnaissance of the "\V es tern Coast." 

The whole number of charts which have been engraved upon copper for publication, and which arc now 
in use, is three hundred and twenty-six. 'This is exclusive of twenty-four copper plates containing the 
progress sketches, and thirty-five plates of diairamll. 

Seventy-five sheetll have been worked upon in the drawing division dnring the year ending October 31, 
1863. Of this number five are the sailing charts above spoken of; three are general, or off-shore charts; 
two, preliminary sea-coast charts; eight, finfohed coast maps and charts; twenty-six, harbor cliarts; twenty, 
sketches; two, sheets of diagrams; nine, maps and sketc11es for engraving on stone, or for lithographic 
transfer. Fifty-four sheets have been completed, and twenty-one are in progress. Of those com1lleted, six 
are finished harbor charts, and the others preliminary charts and sketches. 

In the engraving division six first clase maps and charts have been completed within the year, and nine 
plates of second class charts and sketches, exclusive of "three diagrams. Preliminary editions of eleven, in 
outline and hydrography, preparatory to their final completion, have also been engraved. Thirty-three plates 
are now in progress, of which twelve were commenced within the present year. 

'l'ltis gives a total of eighteen plates completed, 1md thirty-three in progress, or of fifty-one plates 
worked upon during the year. 'l'here are, besides, in the division, seven plates in various st11ges of for­
wardness that have received no additions during the year, having aheady received all the material which the 
field-work·has yet furnished. 

In the lithographic division twenty-four maps or charts have been engraved or drawn upon stone; 
considerable additions have been made to others previously lithographed, and £fty-nine transfers for litho­
graphic printing have been made from engravings or lithograph drawings. 

All the details in regard to the production and distribution of rn11ps and charts will be found in the 
report of the assistant in charge of the office. (Appendix No. 14.) 

The following list contains the titles of the maps, chart.a, and sketches, the material for whicl1 is in the 
office, and which are h1tended to accompany this report, with the exception of such of their number as the 
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public interest may still require to be withheld from general issue at the time of it;i pubUcation. They are 
arranged in geographical order, as usual, and marked with numbers corresponding to the numbers in the 
margin of the list. 

1.-.A.. Progress sketch, Section I, primary triangulation. 
2.-A bis. Progress sketch, Section I, upper sheet, coast of Maine. 
3.- Rockland harbor, Maine. 
4.- Casco bay, Maine. 
fl.- Boston harbor, resurvey of 1862. 
6.- Nantucket shoals, new edition. 
7.-
8.-
9.-

10.-C. 
11.-
12.-
13.-F. 
14.-

15.-
16.-
17.-
18.-
19.-

20.-
21.-
22.-
23.-
24.-J. 
25.-

26.-

27.-
28.-
29.-
30.-

Phelps's ledge and Great Eastern rock, off Montauk Point. 
Hudson river, from New York to Haverstraw. 
Hudson river, from Poughkeepsie to Troy. 
Progress sketch, Section III, Chesapeake bay and estuaries. 
Beaufort harbor, North Carolina, resurvey. 
Port Royal entrance, South Carolina, resurvey of 1863. 
Progress sketch, Section VI, }~lori<la keys. 
Straits of Florida, general coast clrnrt Ko. X. 
Florida keys, from the Elbow to Lower Matecnmhe key, coast chart No. 69. 
Florida reefs, from Long key tu Newfound Harbor key, coast chart No. 70. 
1Yestern end of Florida reefa, including Tortugas keys. 
Atlantic coast, No. I, Cape Sable to Saudy Hook. 
Atlantic coast, No. II, Nantucket to Cape Hatteras. 
Atlantic coast, No. III, Cape Hatteras tu Mosquito inlet. 
Atlantic coaBt, No. IY, :Mosquito inlet to Key ·west. 
Gulf coast, eastern part, Key °"''est to Mississippi river. 
Gulf coast, western part, :Mississippi river to Rio Grande. 
Progress sketch, Section X, coast of California. 
Halfmoon bay, California. 
San Pablo bay, California. 
'l'omales bay, California. 
'\'Yashington sound, Washington Territory, (new edition.) 
General progress sketch for 1863. 
Diagrams illustrating di.icussion of magnetic observations at Girard College. 

DISTRIBUTION OF MAPS AND ANNUAL REPORTS. 

During the year there lias been a total distribution of volumes of the reports on the Coast Survey, 
amountiug to 6,124 copies. Thie embraces reports of all years from 1851 to 1861, inclusive. .A. limited 

foreign distribution haR been made of t11e volumes for 1859 and 1860, through the Smithsonian Institution. 
Tlte total number thus sent abroad amounts to 33:.J for each year. It is proper to remark, in making this 
statement, that the maps and sketches originally designed to be appended to the volumes mentioned, in so 
far as they relate to portions of the coast under blockade, have been withheld from the copies distributed. 

There remain on hand at present, of the report for 1861, only 137 copies; of that for 185.5, 344 copies; 
and of that for 1857, 252 copies. Of the reports for other years the numbers exceed five hundred each, 
and for the last three years are upwards of two thou1:1and. 

During the year there have been distributed to libraries and other permanent institutions in different 
parts of the United States more than fifty copies of the volumes, of which tlie impressions are now most 
nearly exhausted, in order to complete sets which may be accessible to the public, at as many convenient 
points of the country as possible. 

Of maps, charts, and sketches, about forty-six thousand have been distributed within the year. In 
this aggregate are embraced not only the publications strictly nautical, bnt also those maps and sketches of 
portions of the coast, and . occasionally of the interior, as were likely to promote the successful prosecution 
of the important operations in which tlie navy and armies of the country l1ave been engaged. 

The details in regard to the distribution of reports, maps, charts, etc., will be found in the report from 
the miscelianeous division of the office. (Appendix No. 14.) 
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ESTIMATES FOR THE FISCAL YEAR 1864-'65. 

The estimates for the present fiscal yt>ar, to which the appropriations corresponded, were much diminished 
from those of 1860-'61 and 1861-'62, being $306,000 for all the branches of service on the Atlantic, Gulf, 
and Pacific coasts. 'l'he estimates now submitted agree with the sums appropriated last year, and will enable 
us to continue the field and office work on the same reduced scale; to keep up the organization of our trained 
officers in field and office operations ; to put into practical form, for the use of the departments and officers 

of the government, the infonnation already collected; to continue the office compilations for use by the fleet~, 
armies, and expeditiorn;, and the publication of such maps as gf'nf'ral public interests may render desirable or 
expedient, and to provide for the assignment of special parties, as heretofore, with your concurrence, when 
such parties can be useful, as the experience of the past two years shows they have been, in service with the 
fleets and armies. 

The estimates for progress on the .Atlantic, Gulf coast, Florida reefs, and western coast of the United 
State8, are given as usual, in separate items, and are exclusive of the aid formerly, but not uow, extended 
for the work, by the detail of officers of the army and navy. 

Estimates in detail . 

. For general expenses of all the sections, namely, rent, fuel, materials for drawing, engraving, and printing, 
and for ruling forms, bindiug, transportation of instruments, maps, and charts; for miscellaneous office 
expenses, and for the purchase of new instruments, books, maps, and charts . . . . . . • . . . . . • . . . . $19, 000 

SECTION 1. Coast ef IYlaine, }{ew Hampsliire, .IYiassachusetts, and Rlwde Island. FIELD-WORK.-
'l'o continue the trianiillation of Passamaquoddy bay, and extend it so as to include the north­
ea!"tern boundary along the St. Croix rincr; to complete the secondary triangulation of the 
coast of Maine in the vicinity of Mount Desert island; to continue that of the Penobscot 
river; to continue the topography of Passamaquoddy bay and its dependencies; to complete 

that of Prospect harbor, and commence that of Goldsborough bay, (coast of l\Iaine ;) to con­
tinue that of the island11 at the entrance of Penobscot hay, and the western shore of the bay 
above ()amden; that of St. George's river and the adjacent shores of lt:lusamgus sound; to 
complete the topography of the eastern shore of the Sheep.,cot river, aml continue the survey 
of the eastern shores of Casco bay; to continue the detailed imrvey of the sl10res and islands 
of Narragansett bay; to continue off.shore soundings along the coast of Maine, and the hy­
drography of Passamaquoddy ba.IJ, Frenckmart's bay, the approaches of Penob.ycot bay, and 
Goldsborough and Prospect harbors; to continue tidal and magnetic observations at Eastport, 
and tidal oLservatiollil in the progress of the hydrography. (_h·Ftc~~-woKK.-To make the compu­
tations required for, and reductions from the field observations; to commence the drawing of 
coast chart No. I, Passamaquoddy bay; to continue the d1·awing and commence the engraving 
of coast chart No. 6, approaclua ef Penobscot bay; to continue the drawing and engraving of 
coast chart No. 7, approaches to Musco11g1Ls bay and Kennebec rfrer, and coast chart No. 8, 
approaches to Casco bay; to contiuue the drawing of No. 9, coast of Maine, New Hampshire, 
and Massachusetts, from I{ennebunkport to Cape Ann, and the drawing and engraving of No. 
10, coast of Massaclmsetts, from Cape Ann to Plymouth, and of N(l. 14, J.Varragansett bay, R. 
I., and approaclua; to continue the drawing and commence the engraving of general coast 
chart No. I, Quoddy Head, Me., to Cape Cod., Mas.~ .• and complete the drawing and engraving 
of No. II, Cape Ami to Gay Head; to complete the drawing and commence the engraving of 
charts of Eastport harbor, Me., and Ror:kland harbor; to continue the drawing and commence 
the engraving of a chart of the Damariscotta river; to commence the dr~wing and engraving 
of charts of Winter harbor, Rockport harbor, and Tcnnant's harbor,· and to complete the 
drawing and engraving of charts of the I{ennehec and Sl1eep11cot rivers, Me.; of Newport lwrbor, 
and of Bristol karbor, R. I., will req nire ....... _ ....................•................ 

SECTIGN II. Coast ef Connecticut, New York, N•w Jersey, PenrM,ljlrania, and part ef Delawarl'. 
FIELD-WORK.-To complete the observatmns required for connecting the Epping base, in i:'ection 
I, with the Fire Island liaac, in section II; to continue the triangulation of Connt!ctir:ut rirer, 
between Higganam and Hartford, and that of the Thaml!S rfrer, above }{ew London; to con­
tinue verification work on the coast ef New Jerse!J, soutli of Manasquam inlet ; to continue the 

2 cs 

61,000 
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topograpl1y of the shores of the Connecticut and Thames rivers, and t11e detailed smvey of the 

8hnreR of the Hzul .• on, above the mouth of Croton river; to make a resurvey of Aoser:om inlet, 

and execute such supplementary l1ydrography al! may be required in ]{ew York bay and Dela• 
ware bay; to continue the tidal obst>rvations. On'ICE-WORK-To make the computations and 
reductions; to continue tl1e engrnvi11g of' coast chart No. 21, JYfw York llllroor, and its ap­
proaches, (new edition;) to continue the drnwing and engraving of sl1eets JYos. 2 and 3, of the 
chart of l::ludson river, (from Haverstraw to Glasco;) continue t110 drawing and commence the 
engraving of sheet 1Yo. 4, (Glasco to Coxsackie;) and commence the drawing and eugraving of 
elieet Ko. 5, (Coxsackie northward to Troy, N. T.;) to commence tl1c drawing and engraving of 
a chart of the C(fllnecticut rii:n, aud one of the re:5urvey of Absecont inlet, K. ,J.; and to com­
plete the engraving of coast cltart No. :<S, from Cape May, JS. J., to Isle of Wight, Del., will 
require ............ , . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . _ ............. , . . . . . . $17, 500 

SECTION III. Coast t!f part t!f Ddau:are and that ef Jl,faryland, and part r!f Virginia. .FJELD· 
WORK.-To continue astronomical and magnetic observations in t11e section, and secure the 
stations of tbe triangulation ; to make extensions of the triangulation for including the detached 
planl'-table smVl'J8 in the vicinity of lVasliington city; to complete the to11ograpliy near Balti­
more and 1Vw,-hi11gton, required for defensive purposes, and continue that of the eastern sl1ore 
of Virginia; to make such cletailcd surveys as may be neceasary at points on the Potomac and 
Rappahannock rircr.v; aml to continue the off.~l1ore l1ydrngrapby and tidal observation:-; iu tlie 
section. 0FFICE-WORK.-To make the computations from field-work; to continue the engraving 
of coast chart Ko. 29, (from hk of ""ight, Del., to Chincoteague, Va.,) and the clrawing of !l~o. 

30, (from Cliincoteague to Great :Uachipongo iulet, Va.;) "to commence the. engraving of that 
clrnrt; aucl to continue the ilrawiug and engraving of coast chart ll~o. 30, his.~ (Chesapeake 
entrance,) and general coast chart No. IV (approaches to Delaware ancl Chesapeake bays) will 
require. . . . . . . . . . . . . . . . . . . . . . . . . . . • . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13, 500 

SECTION IV. Coa8l ef part of Virginia and part ef Nortli Caroltna. FIELD-WORK .-To complete, 
if practicahle, tl1e 1irimary tria11gulation of Pamplico sound, :md make the requisite magnetic 
observations; to complete the triangulation of ll~eu8e river, and take up t11at of Pamplico river; 
to continue the topography about ]\'cwbcrn, and the survey of tl1e shores of }leus£ river; to 
complete the topography of the outer coa.,t of Nortli Caro1ina, between Hatteras inlet and 
Core sound; to continue the in-shore and off.shore hydrography in the vicinity of Cape Lookout; 
and to execute that of Neuse river, and such other soun.dings as may be required in the waters of 
Pamplico or Albemarle sounds; to make observations of the tides and currents, and in the Gulf 
stream. 0FFICE-WORK.-'l'o make t11e compntat.ion~ and recluction8: to conLinue the engraving 

of coast chart Ko. 38, (from Currituck, Vit., to New inlet, N. C.,) and of Ko. 48, (from Barren 
inlet to Lockwood's :Folly inlet, N. C.;) to commence tl1e engraving of charts Nos. 46 and 47, 
(from Cape Lo()kout to Barren inlet,) and the drawing and engraving of a chart of the Neuse 

river, will require. . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15, 000 
SECTION V. Coast ef part (!f .Nortli Carolina and tlwt ef Soutli Carolina and Georgia. FIF.LD­

WORK.-To execute sucl1 triaugulation ancl topography as may lm prncticalilt, in places not yet 
embrnced in the survey; to execute the hydrograp11y that may be req nired, am1. additional sound­
ings in the shifting bars in this section, with tidal observations. OFFICE·WORK.-To complete the 
drawing and continue the engraving of coast chart No. 53, (from Ifattleanake shoal to St. Helena 
sound, S. C.;) to continue tl1e drawing and engraving of No. 54, (from Pripp's inlet, S. C., to Os­
sabaw sound, Ga.;) to continue the drawing of No. 57, (from Sapelo souncl to St. Andrew's sound, 
Ga.;) and that of general coast cliart No. VII, lfrom Winyah bay, S. 0., to St. John's river, Fla.,) 
and commence the engraving of tlie last-named chart; to complete the dmwing and engraving 
for a chart of the resurvey of Clwrleston bar, and the drawing of that of Wassaw sound, Ga., 
will require............................... . . . . . . . . . • . . • . . . . . . . . . . . . . . • . . . . . . . • • • 16, 000 

SECTION YI. C01ut, l.·eys, and reefs ef Florida.-( Sec estimates of appropriation for those special 
objects.) 

SECTIONS VII, YUI, AND IX. Pai·t qf tlw uestcrn and nwthern coast ef Florida, and the 

masts ef Alabama, ~Ji,,s;!l.Yippi, Louisiana, anll Tt•:J"a.Y. FmLD·WORK.-To exeente such tri1w­
gulation, topography, ancl liydrography, in continuation of the surveys in these sections, BB may 
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be practicable, and such special surveys as may be required for public service. OFFICE·'VORK.­
To continue the <iomputations and reductions of previous field-work ; to continue the engraving 
of coast clwrts Nvs. 84 and 85, ( westen1 coast of Florida, from Ocilla river to Cape St. Blas;) 
the drnwing of No. 96 (delta of the l'ifi~Bissippi) and that of geuera1 coast cliart :Xo. XIV, 
(northeastern coast of the Gulf of :Mexico;) to commence the engmving of the Ltst-rnmu"l cl1art, 
and to continue the drawing of general coast cliart Xo. X T'/, ( -..vPstern coa&t of the Gulf of 
Mexico,) will require........ . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . ............ - $~6. 000 

Total for the Atlantic coast and Gulf of 1\[exico. . . . • • . . . . . • • . . . . . . . . . • . • • • . . • . . . 178, 000 

The estimates for tlie Florida coast, keys, and reefo, and for the western coast of the United States, 
(California, Oregon, and 'Vasbington 'l'errit01·y,) are intended to provide for the following purposes: 
SECTION VI. Coast, keys, and reefs ef Florida. FrnI.D-WORK.-To continue, if practicable, the 

survey of the eastern coast of the peninsula south of the pref\ent limit at ltlalanzas inlet, or 
north of Indian river; to complete the triangulation of keys inside of the Florida reefs, and 
between Chatham bay and Cape Sable; to continue the topograpl1y of those in Clwtl,am bay, 
and the topography of Charlotte harbor; to complete the hydrography of the approaches to 
that liarbor, and run off-shore lines of wundings from the reef and from the coast of this section; 
to continue magnetic observations at [{ey }Vest, and such tidal observations as may be requisite. 
0FFICE-WORK.-To compute the rernlts of :field. work; to continue the drawing and engraving of 
coast charts Nos. 69 and 10, (Florida reefs, from Garden key to Big Pine key,) and general 
r:oast chart No. X, (Florida reefs, from Key Biscnyne to the M.arquesas;) and to continue the 
drawing and engraving of a chart of the approaches to Charlotte harbot', will require. . . . . . . . . $11, 000 

SECTION X. Coast if California. FIELD-WURK.-To continue the coast triangnlation southward 
to the San Pedro base, or northward of Santa Barbara, and the work for connecting the Santa 
Ba1·bara islands by triangulation with the coast of California; to continue the triangulation 
northward from Bodega; to continue the topography of the islands in Santa Barbara channel, 
and that of the shore of Bal1ia Ona; to complete that of Haif-moon huy; to complete the iu­
shore hydrogrnphy in the vicinity of Ha if-moon bay, below San Franciseo entrance; to rnn 
off-~hore lines of soundings from the principal headlands of the section; to extend the in-shore 
hydrography northward of Bodl'ga, and re-examine bars subject to change in Han Pablo bay; 
to cqntinue tidal observations at San Diego and San Francisr:o. OFFICE·WORK.-To make the 
computations from field-work; to complete the drawing and engraving of a chart of Bodega 
bay; the engraving of that of Tamales bay, and of the upper sheet of /San Franci~co bay; to 
continue the drawing of general coast r:hart of the Pacific, (from Sau Diego to Point Conception,) 
and commence the engraving of the l"ame; to continue the drawiug and engraving of a chart of 
San Francisco bay, to be issued in one sheet. 

Also, for the orerations in-

SECTION XI. Coast ef Oregon and that ef lVashington Territory. FrnLD·WORic-To make 
the astronomical and magnetic observations required in this section, or in Section X; to continue 
the triangulation of JVcshington sound in connexion with former work, and to make such planc­
table surveys in continuation of previous wmk as may be practicable; to continue the hydroi:::­
raphy in .Admiralty inlet, or execute soundings in special localities of Oregon or 'y ashington 
Territories, as may be called for by public interests; to continue tidal observations at Astoria, 
and make such as may be required by the hydrography. 0Jo'FICE-WORK.-To continue the 
computations of field-work; to continue the drawing and engraving of a chart of Wasliington 
sound, W. T.; to continue the drawing and engraving of surveys, as far as now made, for a 
chart of Admiralty inlet and Puget's sound, and for the chart of Gray's harbor; and to add to 
the general chart of the Pacific coast the soundings made off Port Oiford and Cape Blanco, 
will require .....•.....••..••.........•...•.....•..........•..•................... 100,000 

The three small items following are in terms and amount the same as were asked for last year: 
For publishing the observations made in the progress of the survey of the coast of the United 

States, per act of March 3, 1843 ..•... _ . . . . . . . . . .......•. _ . . . • . • • • • . • . . • • . . . . . • • • $4, 000 
For repairs of steamers and sailing schooners used in the survey, per act of March 2, ·1853.. . • • • 4, 000 
For pay and rations of engineers for four steamers to be used in the hydrography of the Coast 

Survey, and no longer supplied hy the Navy Department .....••....... _.............. . 9, 000 
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The amounts thus estimated for tlie fiscal year 1864-'65, and the appropriations for the present year, 
are here given in parallel columni;. 

Object. 

For survey of the Atlantic and Gulf coasts of the United States, including compensation 
pf civilians engaged in the work, per act of March 3, 1843 ... --· ••....... - ........... -

For conHnuing the survey of the western coast of the United States, including compensa­
tion of dvilians engaged in the work, per act of September 30, 1850_ - • - ..• -..... - .. - ... 

For continuing the survey of the Florida reefs and keys, including compensation of civiliaris 
engaged in the work, per act of March 3, 1849 ..• _ .. -···· - _. ··- .... - - ....•••.•... ·-. -

For publisl1ing the observations made in the progress of the snrvPy of the coast of the 
United States, including compensation of civilians engaged in the work, per act of March 

3, 1843 ...... ----·- -·--·- ·····- ··-·-· ·-·-·· ------ -----· ·----- ----·· ········-· -··· 
For repairs of steamers and sailing schooners used in the survey, per act of March 2, 1853 .. 
}'or pay and rations of engineers for four steamers used in the hydrography of the Coast 

Survey, no longer supplied by the Navy Department .. - _ - __ --- - - _ - - - - .. ______ -- .... - -

TotaL __________ .. __ . _. ______ .. __ . ____ • ___ . _______ . ___ .. _ •• ___ • _ •• _ .... __ .. 

*Formerly included in estimates of Navy Department. 

DEVELOPMENTS AND DISCOVERIES. 

Estimates Appropriated 
for fiscal year for fi•cal year 

1864-'6fi. 1863-'64. 

$178,000 $178,000 

100,000 100,000 

11,000 11, 000 

4,000 4,000 
4,0t:O 4,000 

*9,000 *9,000 

306,000 306,000 

Closer research than would be probably required for the in-shorn hydrography of any part. of the 
Atlantic coast south of New England, has developed the positions of a number of rocks near the approaches 
to Portland harbor. These, with other determinations of the same kind, a.re referred to below in geograpl1ical 
order. The general list of developments and dii;coveries, made in the progress of the hydrography in 
previous years, is given in Appendix No. 4. Those for the present year are as follows: 

l. The examination of the channels leading into Carver's harbo1", (Penobscot bay,) with reference to 
the positions of rocks and Rhoa.ls dangerous to navigation. 

2. A dangerous ledge, determined in position, with only eleven feet at mean low water, two miles west 
of the north end of Metinic falanil, month of Penobscot bay. 

3. Determination in position and depth of ten rocks near the approaches of Portland harbor, and of a 
spot with only fourteen feet water on Bulwark shoal; on Witch rock, twenty-four; on Corwin rock, twenty­
four and a half; on :Mitchel rock, thirty-one; on Willard rock, thii-ty-one and a half; on Bache rock, thirty­
two feet; on Round rock, thirty feet; on Old Anthony, or Vapor rock, twenty feet; on the Western Hue­
and-Cry, twenty-seven and a half feet; on West Cod ledge, thirty-four feet; and on East Cod ledge, fort.y­
nine feet. 

4. Several dangerous rocks and ledges developed in the approaches of Sippiea.n harbor, (Buzzard's bay,) 
and others inside of the harbor. 

5. Development of a ledge, (Great Eastern ledge,) off Montank Point, having at one point only tweuty­
four feet at mean low water, and at another twenty-seven feet. 

6. Development of shore-line and hydrographic changes at Sandy Hook, with reference to the effect of 
the great storm of January, 1863. 

7. The alteration of shore-line and sea encroachment near AhE<ccom light-house, coast of New Jersey. 
8. Development of hydrographic changes at the Delaware breakwater. 
9. Special survey of part of League island, Delaware river, and comparison of changes with previous 

eurveys. 
10. Examination of soundings eastward of Winter Quarter shoal, to determine the alleged existence of 

a second shoal. 
IL A shoal found with only fourteen feet of water, S. by E. J1 E., and distant ten and a lialf miles from 

Cape Lookout light-house. 
12. Development ·in position of the point, with only twenty-one feet at mean low water, of Noonday 
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rock, (called also Fanny shoal,) in the track of vessels passing the Korth Farrallon, approaching San 
Francisco bay. 

13. Determination of the position of the wreck of the sl1ip Flying Ihagon, in the track of vessels 
navigating San Francisco bay. 

SPECIAL SURVEYS. 

1. The surveys of Boston harbor, under the United States commissioners, and at the expense of the city, 
have made good progress, the resurvey of the outer harbor liaving been completed by ~Ir. Boscl1ke and his 
assistants, and the survey of the South bay being now in l1and. The subject of drainage of the city and 
districts adjacent has been investigatecl, with results which will lay the foundation of an excellent system. 
'l'he maps are now drawing by Mr. Boschkc . 

.Assistant Henry Mitchell has completed his useful series of experiments on tides and currents in the 
upper harbor of Boston, and has continued his investigations in Fort Point channel and South bay. 

2 . .Assistant Henry L. Whiting made special examinationR, for the United States engineer department, 
of several islands and sites along the coast, from Rhode Island to Maryland, and a report, all of which 
was acceptable to the chief engineer. 

3. Resurveys, including the shore-line and hyclrography of the Yicinity of Sandy Hook, were mil.de; 
the former, by Assistant H. L. Whiting, in November and December, 1862, and the latter by Aesistant 
Henry Mitchell, in June and July of the present year, the great storm of January last having inundated a 
considerable part of the surface of the hook. The hydrographic resurvey em braced the False Hook cliannel 
north of the Oil spot, and about a mile ancl a half of the main sliip channel abreast of the hook, including 
also Flynn's knoll and 1mundings along the western side of the hook. 

4 . .An examination was rnacle by Lieutenant Commander Phelps, United States navy, commanding the 
steamer Corwin, at the request of the pilot commissioners, to ascertain whether the material from the dredging 
of the slips at New York had caused any changes in the main ship channel. 

.5 . .A special survey of Absecom inlet, on the shore of New Jersey, has been commenced at the request 
of the president of the .Atlantic Railroad Company, and in reference also to the safety of the light-house at 
Absecom inlet, which the changes of the entrance were supposed to have, perhaps, endangered. 

6. Hy request of the United States chief engineer a resurvey of the Delaware Breakwater harbor 
has been made, and the chart has been furnished to the engineer department. A few changes in the depth 
of water were found. These, though not sufficient to alter the chamcter of the harbor, may be of great 
importance in regard to the permanent condition of the breakwater itself. 

7. The upper part of League island, in the Delaware, was surveyed for purposes of comparison last 
winter, and the channel which passes behind it sounded at the reqnPst of the Navy Department. 

8 . .A special reconnaissance of the approaches to the city of Philadelphia has been macle, with the 
approval of the Secretary of the Treasury, on the north side of the city, from the Delawotre to the Schuylkill, 
by .Assistant George Davidson, of the Coast Survey, and on the west side, from the Schuylkill, near Consho­
hocken, to the mouth of the river, by Asi:dstant H. L. "\Vhiting. A portion of the latter district, from the 
Falls of Schuylkill to Fort Miffiin, near the river bank, was examined by Assistant R. M. Bache, who also 
planned and erected several small redoubts and batteries; aided by :i\>Ir. R. E. Mc:l\Iath. Assistant C. 0. 
Boutelle also planned an earthwork near Hestonvi11e. Mr. ~7hiting was assisted by Mr. E. Hergcshcimer 
and Mr. W. B. McMurtrie, of the Coast Survey, and by Strickland Kneass, esquire, city engineer, W. C. 
Gatzmer and Mr. Emerson, civil volunteers; .Assistant Davidson, by Messrs. S. C. Ford, Jesse Light.foot, J. 
B. Tyson, James Rowland, J. F. Wolf, D. H. Shedaker, James Reilly, .J.P. Davis, And1·ew French, Joseph 
Mercer, J.M. Seads, .Alfred Young, C. McDonald, R. McCa.trrey, Henry Stout, W. C. Cleveland, T. Guilford 
Smith, Chauncey Ives, Edward Sloan, 'l'. R. Stocket, J. B . .Atkinson, W. G. Neilson, E. D. Hallowell, 
Captain J. B. Williams, Charles Pe1·kins, James Steele, Wm. T. Gummey, W. E. Weber, B. II. Smith, 
Edward '.I'. Hyatt, L. R. Walton, Professor George Franck, of the Polyterhnic College, .T. F. Clarke, A. L. 
Kem, H. Mcintyre, G. S. Bethe], S. Brandies, W. H. Bennett, ·w. 0. Gatzmcr, I,. H. Steele, and W. II. 
Clarke. Mr . .A. R. Fauntleroy, of the Coast Survey, assisted Mr. Davidson throughout the workiug season . 
.Assistants C. M. Bache and P. C. F. West, and Sub-Assistants J. S. Bradford and Cleveland Rockwell, 
were here engaged during part of the season. .Assistant Boutelle was aided by James F. McCabe, and 
Assistant R. M. Bache, by R. E. McMath, of the Coast Survey, and by Captain 0. H. Gibson, second 
cavalry, Captain H. C. Ulman, Mr. J. W. Walker, Captain B. H. Smith, Mr. Charles Perkins, and Mr. H. 
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Mcintyre. Sub-Assistant R. E. Halter made a survey along the Schuylkill, near l<'airmount, connecting with 
another made by Mr. Edwin Hergesheimer, of tl1e drawing division of the Coast Smvey Office. Mr. Her­
gesheimer was aided by Mr. W. E. Weber. I was in charge of tlie surveys and works under the general 
direction of the mavor and Committee of Defence of the councils of. Philadelphia; first under General X . 
• T. T. Dana, major• general commanding the post under Major General Couch, comnrnn<liug the military 
department, and next under J\Iajor Geneml George Cadwalarler. To both of these officers I feel mucl1 iuclchted 
for their interest in the matter, and for their courtesy to me personally, and to my assistantB, and their kind 

aid rendered on every occasion. 

TIDE TABLES FOR MARINERS.-TIDES AND CURRENTS. 

The tide tahles for the use of mariners are contained in Appendix No. 12. Eastport, Maine, has been 
added to the list of stations given in Table I. 

Tidal observations have been continued at four rpgnlar stations on the Atlantic coast, but have not been 
resumed at either of the stations of the coast no~· under blockade. :From the officer who is now provost 
marshal at Brashear City, Louisiana, it has been ascertained that the tide-gauge which was delivered to his 
predecessor, and who had advised us of the delivery, cannot now be found. The probable conclusion is, 
that the instrument was destroyed or carried off in the summer, when that post was temporarily in possession 
of the enemy, whose advance was made soon after the provost marshal had been requested to forward the 
instrument to Washington. 

Some special remarks on the character of the currents of New York harbor will be found in the second 
part of the report, under the head of Section II. 

INFORMATION FURNISHED. 

The information furnished from the office in reply to special calls, and generally in the form of tracings 
from the original sheets of the survey, is !ltated in the form of a list in Appendix No. 2. 

Since the commencement of the rebellion, much the larger part of the matter so furnished has been for 
the use of the army and navy. The applications from civil life are complied with under the sanction of the 
'l'reasnry Department, and on the condition that due credit is given to the government in any publication of 
the material obtained from the office. 

STATISTICS. 

The table of statistics has been added to so as to bring it up to the present surveying year, and is given 
in Appendix No. 3. 

Up to 1862, inclusive, the triangulation has covered an area of about sixty-two thousand six hundred 
square miles, extending along a general coast-line of nearly forty.seven hundrnd miles, and developing a 
shore-line, reckoniug the river indentations, of twenty-four thousand miltes, by the determination of nine 
thousand nine hundred geographical positions. 

]for latitude observations one hundred and twenty-nine stations have been occupied, for longitude 
eighty-five, and for azimuth eighty-six station8. 

The topography had extended over an area of seventeen thousand three hundred square miles, having 
a general coast-line of forty-two hundred miles, and a shore-line of over forty-three thousand three hundred. 

The hydrography extended over an area estimated at forty-six thousand five hundred square miles, in 
which nearly two hundred and five thousand miles were run in sounding, six million seven hundred and 
eighty-four thousand casts of the lead were taken, and over eighty-four hundred specimens of bottom 
collected. 

Tpe number of manuscript maps and charts was twenty-two hundrtd and seventy-four, and of engraved 
maps, charts, and sketches, five hundred and seven. The combination of several for publication in one sheet, 
a11d transferc of material for new editions, have considerably lessened this aggregate of the engraved plate5• 

TOPOGRAPHICAL AND HYDROGRAPHIC SHEETS. 

The titles of the topographical and hydrographic sheets registered at the office since 1861 are given in 
Appendix Nos. 15 and 16. Of the entire number l!eventy-one are plane-table sheets, and sixty-one are 
origin4l hydrographic charts. 'I'he list containing the titles is in continuation of previous ones which have 
been published with my report biennially since 1857. The scale of each survey is stated in the lists. 
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PLEIADES COMPUrATIO"NS. 

During the past year the q>hemcridcs of the moon for all the occultations of tl1c Plciades, from 1838 to 
1842, have been complctccl by Profeiisor Benjamin Pehcc, and verified by a duplicate computation by :M:r. 

C. S. Peirce. 
The remainder of the work has also been completed for three occultations, t110sc of April 13, 1842, of 

January 21, 1842, and of St~ptember 6, ] 84 l. 
All the other oceultations'Will be finiEhcd in the course of the coming year, at the rate of about one 

in a month. 
The report of Professor Peirce, on the occultations of 1841-'<12, is given in the Appendix, (Xo. 17.) 
A part of the computations connected with the mctl10d of <letermining longitmlc hy occultations of the 

Pleiades l1as been made in the office, under the charge of A~sistant Schott, two computers being ~o engaged 
since the 1st of November. The series undertaken comprise the observations made between the beginning of 
tl1e year 1856 and the end of 1861, and are to be reduced 11ceording to the plan lnid out by Professor Peirce, 
11nd under his supervision. The necessary revisions arc made by the chief of the computing division. 

COllPUTATIONS OF LONGITUDES. 

Tlie computation of the longitudes obtained by telegraph observations has been continued by Dr. Gould 

tluough the last year. The longitudes of i>eYen places have been deduced from observations made at stations 
on the line 1-Vilmington-New Orleans. The details of results are given in Appendix No. 18. 

A curious series of facts in regard to a diurnal movement in azimuth, of the transit instrument, was 
noticed in Dr. Gould';: last report, and is discussed in Iii,; report for tbis year. The labor expended on the 
determinations of right ascensions appears fully justified by the observations of the past year, in which these 
results were used. 'l'he preparation of a list of declinations for the time stars has made considerable progress. 

:M:AGNETIS'.1:1. 

The series of papers on the results of the di8r:ussion of magnetic observations made at Girard College, 
Philadelphia, from 1840 to 1845, and now beiog publi8hcd by the Smithsonian Institution, is continued tliis 
year by the insertion of Parts V lI, VII I, and IX, which contain the investigation of the vertical component 
of the magnetic force. As these discussions arc very similar to those of the horizontal component given last 
year in Part!" IV and V, but little adilitional explanation is needed in regard to their method. 

l'art VII commences with the discussion of the effect of temperature UJJOll the readings of the mag­
netometer, and the reduction of the observations to a uniform temperature, (66° Fahrenheit,) and then the 
progresaive and apparently irregular changes in the readiugs of the instrument are inquired into. Peirce'i:l 
criterion was applied, as in the former papers, for the recognition and separation of the disturbances. The 
limit found was thirty scale divisions. 'l'h<' existence of the eleven-year period, iu the amplitude of the 
diurnal variation of the vertical force; is prnved, and the force found greatest between 1 p. m and 2 p. m., 
and lea.'lt between 8~ p. m. and 10~ p. m. The investigation proceed8 with a general analysis of the dis­
turbances, showing their dependence in number and amount on the eleven-year period. Their annual and 
diurnal inequality are also shown. 'l'he months of greatest disturbance are :March and September, the least 
disturbance being in June. 'l'he greatest number of disturbances occurs about 1 a. m., and the least number 
at 10 a. m. There is, however, a secondary period in each case. In these inquiries, the disturbances which 
increase the force, and those which diminish it, are separately examined. The paper concludes with a 

classification of the disturbances according to their magnitude. 
To this paper is added a discus8ion of the effect of the brighter auroras upon the magnetic declination, 

and upon the horizontal and vertical forces. Each account of an aurora is specially collated with the 
corresponding observations of the magnetic elements. The apparent effect of the aurora upon each of the 
magnetic elements is stated in tabular form. 

Part VIII treats of the solar diurnal variation, and of the annual inequality of the vertical force: also, 
of the semi-annual inequality of the diurnal variation, and of the diurnal range of the same. The greatest 
diurnal variation occurs about I:! p. m., and the lea.st about 10 p. m. with indications of a B\'eondary maximum 
and minimum. At 5! a. m. and 7 p. m. there is no change in the diurnal variation throughout the year. 
'l'he force nlso u11peart1 to be greatest in May, June, July, and August. 'l'lH' results arc expm::1scd in part 
analytically, and in part graphically. 
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The full papers will be found iu the Appendix Nos. 19, 20, and 21, and the illustrative diagrams in 
Sketch No. 30. 

Part IX contains the investigation of the lunar influence upon the vertical force, and on the inclination 
and total force. Tl1e method of iuvestigation being precisely the same as that purrnecl in the investigation 
for the horizontal force, uo furthe1· explanation is here required. In tracing out the lunar effect upon the 
vertical force, we have to contend with greater irrPgulm·ities tlian were experienced in the preceding case of 
the other component, a large share of which is probably due to the great ternpmature reductions required for 
the magnet. ln all, 19,1513 obscr,·ations have been diseusse<l and arranged for inquiry, 9,7Hl belonging to 
western, and 9,794 to eastern hour anglecl of the moon. A separation of the results for winter and summer 
season was found impracticable owing to the shortness of the whole series. The lunar diurnal variation, 
pre~ented analytically and graphically, shows a double crested curve, with a principal maximum a little before 
the upper culmination, and a principal minimum, about 3~ hours after the lower culmination of the moon; 
the average epoch of the vertical force tide is, therefore, about 1;! hour apparently iu advauee of the culmina­
tions. 'l'he secondary wave is very feeble, its greatest value happens about nine hours, westeru hour angle, 
and its lca11t value about three hours before, giving a range of nearly a tenth part of the principal range, 
which fa 0.000027 part~ of the force. The suhject of the epochs of the lunar diurnal variation is yet very 
imperfectly brought out, and mnre obHerYatiom< are tle8irable. 'l'he 'I'oronto and Philadelphia curves are also 
examined and their accordances or differences stated. 

Tlie lunar dfect upon the inclination and total force is olitained by a proper combination oft.he horizon­
tal and vertical components of the force. For the ineliuation we have maxima at 8!t. and 20/t. (prineip1tl ;) 
minima at 31t. (principal) and 13?ilt.; total ran~e, :1.116. The l'hihdclpbia and Toronto curves arc remm·kably 
accordant. J<'or the total force we have maxima at -:F/,· (principal) and l lh., minima at 7,pt. and 177t. (principal;) 
total range, 0.000026 parts of the fo1·ce. 

The ordinary observations for the determination of the magnetic elements along our eai;tern Atlantic 
coast have been prosecuted by Assistant Charles A. Schott, who occupie<l nine stations in .July last. As­
sistant G. '\V. Dean also observed at two of tl1e primary stations. 'l'he results found arc presented in Ap­
pendix No. 22. 

Observations bave been continued at Eastport, Maine, and at Key '\Vest., Florida. As heretofore the 
observations arc made near the middl<~ of each monLh of the year for the magnetic declination, dip, and in­
tensity. At Key '\Yest, in addition to these, a continuous rl'corcl of the three magnetic elements is kept up 
by photographic self-regiHtering instruments. 

At the request of the Navy Department observations were instituted last spring, by a committee of the 
National Academy of Science, on the deviation of compasses on iron and iron-clad vesi;els in the government 
service. 

The following is a brief account of work done under my immediate direction for the compass committee 
since June last. Four magnetic surveys were made of two vessels, viz: of the Unit.ed States steamer Ro­
anoke, (iron plated and turretted,) and of the Ericsson battery Passaic, (iron vessel with turret.) Another 
ve8sel, the llfurwdnock, was also visited, but was only partially examined, as only part of the armor was in 
place. Four reports l1ave bemt submitted by AsEistant Charles A. Schott, to whom this work was intrusted. 
'l'he special points embraced in the rqmrts are the following: First, the local deflections of the needle on 
board of the Roanoke (at tlie Brooklyn navy yard) were aiicertained at nine stations of equal elevation above 
deck, and a curve of no deviation was located. Some experiments were made as to the height above deck and 
above turret, at which the local deflection woulcl disappear. At the same deck stations the horizontal mag­
netic force was measured, afao the total force, both in connexion with the same elements at a shore station. 
The distribution of magnetic pol1irity on the outer and inner surface of the turrets (gnu auJ steering turrets) 
was traced ont graphically. 

'I'he second paper reports on th.e compasses of the Roanoke compared in two opposite headings of the 
vessel, additional observations haYiug been made as to the extent in altitude of the local deviations. The 
heading of the Yessel being opposite, a new set of observations of deflections at the dcc.-k stations was made, 
also a re-examination of the polarity of the turrets. 'l'he experiments for relative horizontal and total in­
tensity were extended to the Rhip's cabin, and to the interior of the tnrreti<. The magnetism of armor plates, 
some in situ, and others in the yard of Mr. Webb, intended for the" Dnnderberg," was examined. 

The third report treats of experiments and investigations wliich were made on the "Passaic,'' similar to 
those above stated. Thesll include the polarity of the turrets, and of side armor, the horizontal, and total 
force below and above deck, and within the turret; also tl1e local deflection of the compaee. together with 
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notes on the polarity of the plating of the "Monadnock,'' at the Charlestown navy yard. Some experiments 
on the polarity of iron were inclurled. 

In the fourth report tl1c results arc stated of exp<'riments for the local dcfiPction of the compass at 
variou8 beadings of the "Iloanoke," when Iyinl!,' iu Jamp,; i·in·r, Yirgi,1ia, in :\' ov"mlH;r. B,- mPans of a 
standard azimuth compass mmrnted on di·ck, tlw dcYi,.tion of wliich }1;1d l:et·n dctermi]](•u: simultaneous 
readings wern taken 011 four otl1er compa;;ses. 'l'he deviatious of the latter being thus dct••nnined were talm­
lated, autl steering tables were made out. 'l'liese results were also shown gn'l]Jhieally. A design for mount­
ing and using compasses on board of turreted iron-clads was also submittcll. 

EXPEUDJENTAL INQUIRIES. 

Careful experiments were made in the early part of the present year by Assistant George W. Dean, at the 
office of the CoaRt Survey, on two forms of the relay magnets w;ed in long telegntpli lines to r0pent the sig­
nals, which led him to the conclusion that the scientific p inciples invoh·ed in the construction of tlw im,tru­
mcnt had not bel'll suiiiciently considered. In one 81't of instruments the ti:'IP lo~t liy breaking the circuit 
("induction time") varied from 0.0:2 of a second to 0.0G of a St:coll(1, wliile in another tht: time lost varied 
from 0.0G to 0.016 of a scconil. Tlie:;e variations would Le cucountcrecl in u:<ing rday magnr,t,.. in clctcrrnina­
tions of differences of longitude. The subject is still nuder <lbcu:;:;iou expcrim:~11tally, by l\fr. Dean, who haR 
the kiud advice of Profo8sor llc1uy in the impron~m<;nt nf tlw cnnRtrudiou of the instrument:", and the 
assistance of thr, lmst medrnnicians who arc occu1iied in such work. 11r. Dean'~ rc1wrt on the e.:qierimenls is 
given in Appendix No. 23. 

The globe lens of .Messrs. HarriRon and Sclmit7.er ]ms been found, by trial at the office, wr•ll adapted to 
photographic purposes. A report by tlw assbtant in cliargc of the offict-, J. E. Hilgard, csr1., on the tei't>i to 
_which it was subjecteil before it,; adop lion fur our use, will be fouud in the .Appendix, Xo. 24. 

SAXTON'R HYDROl\lETER. 

'I'hi~ instrument, intended to replace the ordinary hyclrnmrtcr in the k~t of the strength of aleol10lie 
liquith, the importance of which has bceu very mnd1 increased by the new tariff and rcvenur laws, hag Leen 
invented by J osPph Saxton, e8q ., of the Office of \Yeig·hts and l\Ieasurc8. It is tlms described by Professor 
J. }'.Frazer, the chairman of the committt'e of the Nationnl Academy of Scir·nccs, to wl1om it Wit:> r0ferrecl 
by the Office of Weights and Mcaf'-ures for examination: "The ini'trument consiAts of a glasf' lmlh of a splwr­
oillal form, to which is attachell a chain of one hundred link<', which arc smaller in proportion as tlH'Y are 
nearer to the lower end of the chain. .For the sake of conve11ieuce in reading, each tenth link i~ of a different 
form from the otheni. 'l'he instrument is 80 graJnated that, in pure water, at the normal tcmpcratnre of 60° 
Fahrenheit, it floats entirely immersed, and carr.ying 8ttspen<led its whole rhain; whibt in abRohtte alcohol, 
at the same temperature, the bulb alone floats, the whok chain lying on the bottom of the vessel. E11ch link 
of the chain is made of such weight that the number lying on the bottom in any given mixture of alcohol and 
water, at the normal temperature, represent8 the iiereentuge of alcohol in that mixture. Should the liquor 
be at any other temperature, the ordinary tables will suffice for the reduction of the apparent to the true 
strength." 

rl'he committee, consisting of Professor Frazer, General Totten, Dr. Barnard, and Chancellor Chauvenet, 
after a close and critical examination of the insti·ument, recommended its use by the geverumcnt in place of 
the alcoholometer now used. 

A.IDS TO NAVIGATION. 

The recommendations of assistants working on various parts of the coast, in regard to buoys, deemed 
desirable as aids to navigation, will Le found iu Appendix No. 29. The li:<t cont:iins, in pilrticular, the re­
commendations of Assistant Edwards for buoys to mark the channd,; into Carver'~ harbor, (Penobscot bay,) 
and those of Lieutenant Commander Plwlps for thi, rock on which the steamer Great Ea~tern ~truck in 1SG2. 
The recommendations of that officer in regard to the buoys of the Pvtomac arc al8o given, anll tho:;c of other 
assistants in different sections of the coast. 

In continuation of the work of last year, the party of A8si:3tant Boutelle set the huoys needecl at the 
entrance of Ossabaw sound, having rendered similar duty at all the principal entrances used by the South 
Atlantic blockading squadron. 

OBITUARY • 

.Major E. B. Hunt, of the United States engineers, though relieved before Uw commencement of the 
3 c ii 
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war from service on the Coast Survey, maintained a most active interest in its welfare and progress, and in the 
E<ul\jPdH embraced by or contributing to its operntions. His sudclen death was appalling to us, occurring as 
it dic.l at the very time we were about to call upon liim for services which were so much in his line that tl1ere 
was no douht he would clwcrfully lia>e rendNed them, had his professional duties permitted. He was 
oc"cu1iicd, .ir1deed, to the full extent of the capahilitics and physical power of an ordinary man, but l1is great 
mental activity and bodily i>trcngth made it ap1war as though there was 110 limit to l1is power of undertaking 
congenial work. As an officer of engineers, he had occupations connected with the defence of New Haven, 
of New L<mdon, of tl1e western entrance into Narragansett ba.y, and of tl1e city of Providence, R. I. As an 
experimentalist, he was engaged, under the auspices of the Navy Department, in perfecting his sea-miner or , 
submarine projectile, for operations offensive and defensive against vessels in harbor defence. 

Major E. B. Hunt was born in Allegany county, New York, in 1822, and entered the J\Iilitary Academy 
ut \,\Test Point in 1841. He graduated first in his class, and was commissioned in the corps of engineers, in 
which lie rose to the rank of major. 

'l'he habits of study which belonged to his youtl1 ailhcred to him in manhood, and the powers of l1is mind 
were alway~ kept alive by close reading-, aud by original researches in mechanical and physical philosopl1y. 
General speculations were more conge11ial to his mind than cletailed investigations, and while occupied with 
manifold profossional duties, he was especially at home on tl1e meetings of the American Association for the 
Advancement of Science, to which he eontrilmterJ nnrnernns papers. He found a congenial field of operations 
in the office of the Coast Survey, where lie servPd during three years, (1851-1853,) always eager for 
improvrment, and contributing libcmlly his ideas towards progress in its various departments. His love of 
system incluced him early to prnpose an index of the scientific papen; published throughout foe world, and 
he lmd made, when the absorbing duties of the war took him to other fidrls of labor, consiilerablc progress in 
a special index for the subjects embraced in tl1is work. 'l'he extensive plan mRtured by the Royal Society 
ut the suggeetion of the Smithsoniim Institution of the lJ uitcd States, and of the British Association for the 
Promotion of Science, had rendered this work comparatively of little moment, and I suppose 1Iajor Hunt 
had yielclec.l, though with reluctance, to this necessity of the case. Clnssification was such a favorite mental 
occupation with him that he was tolerant of labor which is generally found to be disgusting to men of his 
mental calibre and success in original investigation. It may trnly be said of J\Iajor Hunt that he never 
changed his place or opportunity of obsexvation without producing something on the factf', relations, and 
causes of things observed. 'I'his general habit of invl'stigation won for him the acquaintance of a large circle 
of scientific men who have shown their appreciation of his mental culture and original thought by the 
expressions of their profouud regret at his decease. 'I'he melancholy terminatior:i of a distinguished career 
is thus st:ited on the authority of Colonel Iticliard Delafield, of the corps of engineers, by Professor Alex­
ander C. Twiuing, who atienuerJ, as a uelegate from the Connecticut Academy of Sciences, the funeml of 
Major Hant, at "\Vest Point, on the 5th of Oetober, 1 SG3, a few days after he had breathed his last at the 
New York navy yard. 

"J\fajor Hunt was practicing, at a place about five miles below the navy yard at Brooklyn, in experi­
ments upon his new invention for breakiug through the armor of iron-plated ships. His gun had just been 

fired from the upper deck-being itHPlf on the deck beneath. Perceiving an effect that was Wl'Ong, Major 
Hunt passed part way down a ladder into the apartment below, but soon made his way back and lifted his 
hmul for hel1J. 'l'he fact appeal's to have been th;1t the mi~sile had been thrown backward, instead of forward, 
out of the gun, and the gun-room, from which the experimenter was esca1iing, had become full of an irrespir-
11ble gas from the burning composition. '.rhe lifted hand was caught by one of tl1e laborers on deck, but 
could not be held, and Major Hunt fell into the hold with his face down and immersed in water. He was 
followeu by the laborer, who turned his face upward, but could do no more. Afterwards a fresh hand went 
down and fastened a rope around the body, but not ~ecurely, for in the aft~r lifting, when partly accomplished, 
Major Hunt slipped through with a second fall. He was not brought up until the gas was dispersed or 
absorbed by water thrown down. Then he was taken to the navy yard, but in au insensible condition, and 
surgical aid was obtained not till then, and then in vain." 

In Appendix No. ~5 will be found a list of the scientific papers published by Major Hunt. A monument 
of hi>' labor is ii1 the ten-years index of the annual reports of the Coast Survey, published in the volume for 
1854. It has not been reserved for him to repeat this onerous task a second time, a task for which he was 
probably better qualified than any otlrnr man living, and which we were about to ask him to undertake when 
the shock of his death came suddenly upon us. 
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PART I I. 

Under the hear1 of Sections, brginning at tlie northeastern boundary of the United States, and passing 
from north to south along the Atlantic coast, and in a reverse order on the Pacific, will now be given state­
ments of the work clone by each pa1·ty dnring tl1e surveying year. The triauguL1tion will generally be no­
ticed fin,t, and in proper order the topography and hydrogaphy, each lJeing, as far as practicable, arranged in 
the gpogra}Jhical order in which the sections follow each other. 

SECTION I. 

FTIOJ\f PASSAMAQUODDY BAY TO POI"-"T JUDITH. IN'CLUDTKG THE COAST;;< OF THE fffATF:S OF lllAIN'E, NEW 
HAMP1:m:nm, ll1ASSACHUSETT8, A.SD llHODE l8LAND -(i'lKETcnES Nos. 1 AND 2 J 

The field-work done in tl1is section has occnpiecl sixtt:'en parties during the workiug seaBon of summe1· 
and autumn, viz: three pa1·ties iu triangulation, flix in topographic.ml smTcys, and four in byc.lrof!rnphy. Two 
others were employed in determining the magnc:tic elements, awl one in ob~crvations on title~ and currents. 
Nearly all of the assistants thus cngag('cl had beeu in service in the early P'trt of the year in variOU$ sections 
of the Atl11nt.ic coast now under blnckarfo. 'Their tmnsfor from the southern sections will be reforreU. to gr~n­
C'mlly in the separnte notices, which follow, of work dune in each of the section~ of the Atl11ntic anrl CYulf 
coast. The progress made in the smvcy of the coast of New Englanrl will Le described in the following order: 

1. Triangulation of Lctite Pa~sage, completing the preliminary work required in l'as>i:unaquodrly bay. 
The triangulation is now connected from Mount Desert ea,;tward through the Lay and into the mouth of the 
St. Croix river. 

2. The triangulation of the coast of l\Iaine, in the vicinity of Blue Ilill bay, for connecting with the 
work noticed a.hove, at .l\Iount Desert. 

3. Triangulation of the Peitobscot river iu connexion with the last, and extending from Castine to stations 
above Bucksport. 

4. Detailed topography of l\Ioose island, (Passam1u11wdcly bay,) inclading the vicinity of Eastport, 1\Iainc. 
5. Plane-table survey of the coast of .l\Iuine, east of JTreP..chman's bay, comprioing '\\'inter harbor and 

Prospect harbor. 
G. Topography of the western shore of Penobscot bay above Clam cove, including the 1111rbors of Rock­

port and Camden. 
7. A detailed plane-table survey of t11e sl1ores of St.. George's river from the narrows up to Taomuston. 

Supplementary triangulation was made fo1· this work, and for extending it soutliwarcl. 
8. The topography of Middle bay and l\Iaquoit bay, west of Harpswell. Tliis work connect:;. with, and 

essentially completes, the detailed survey of the shores of Casco bay. 
9. Shore-line survey of Providence river, Greenwich bay, and '\Vickforu bay, connecting with previous 

work, and completing the preliminary survey of Narragansett bay, Rhode bland. 
· 10. Off-shore soundings acroae J dire};,., ledge, off the coast of X ew Euglaud, and the development of 

position and depth of numerom1 detn.che<l rockll in the approaches to l'ortland harbor. · 
11. Hydrography of the western approach to PcnoL:>cot bay, joining with in-shore soundings at ~Ian­

began island, and extending northward and eastward to \Yhite Head. llulwark shoal and the Yicinity of 
Vapor ro<'k, off Portland cntraucc, were nl>'o sounded by this party. 

12. Rockland harbor, thoroughly sound1>d, includi11g its approaches on the western side of Penobscot hay. 
The same party determined the position for buoys to mark the channels whieh lca.ll into C<trvcr's harbor, at 
the ent.rance of Penobscot bay. 

13. The sounding of lfaquoit hay and :Middle hay, westward of llarpswdl, Maine. 'l'l1is n·ork com­
pletes the hydrography of the upper part of Casco bay. 
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14. Determination of the magnetic declination, clip, ancl intemity at PortJand anil Bangor, :Maine, at :five 
intermediate "tations, ancl at Ivy Hill an<l Ta~hua, ConnC>cticut. Magnetic observations have also been made 
at the statilln in EaF'tport, :Maine. 

1 ;). ObPervations wrrC' mflrle for a >'IWcial Ptmly of tl1r tidrs and currC>nts of Brn•ton l1m·bor, particularly 
of t1ie Fort Point elmnnPI nml Sontl1 !my. Tlw current,; in ::\fartlia's Virn·yanl fcmud were observed by the 
Bame party, aml l1ydrognqihic dcvelo1nnents ma<lc in 1\'arelrnm ancl Sippirnn harbor:". 

16. Tidal obsl'rnitions at E,lstport, J'llaine, and at the Charlestown naYy yarcl, !lass. 
Qffice-work.-Thc engraving of Portlm1r1 harbor as a finiPlH'd chnrt has been completed; the drawing 

and engraving of preliminary charts of Dutch Islam] l1arbor, Bristol harbor and Coaster's harbor, Narragan­
sett lmy, have Leen completed. Progress lrns becu rnade iu the drawing ancl e11gravi11g of the chart of Ken-' 
ncbcc and Sheepscot rivers, 1\Iaine; ancl of coast charts No. 7, l\Iusco11gus bay to Portland, Maine; No. 8, 
Seguin island to Kennebunkport, l\Iaine; Ko. 10, Cape Ann to Plymouth, J'IImsachu!'etts, and No. 11, Ply­
mouth to Hyannis, l\fassaclrnsetts. The engraving of coast chart No. 9, Cape Kcddick to Cnpn Ann, :J1asrn­
clrnsetts, and of Barnstable harbor, as a finisla~d map, has been continued; the drawing of a clrnrt of Rock­
laud liarlior, :Jiainc, lrns been comrn<·neecl ; additions have been made to pn·limin:uy coast chart No. 3, Cape 
Rmall l'oint to Cape Cocl, aucl to the progress sketches of the section; and a new progress sketch, showing 
the p1·immy triangulation and the conn<,xion of the base lines in Sections I ancl II, has Leen drawn and en­
gravn1. 

Triangulation r!f' Passamaq11oddy ha.1J and arlwccnt coast 1?f llfainc.-The secondary triangulation ex­
ecutecl tliis year Ly the rmrt:' of SuL·Af':<istant F. P. \Vebber, has embraced the Letite Passage and Deer 
i,;land, and completes that rcquirccl for tlw survey of Passamaquoddy Lay. On the British side of the north­
eastern Loundary points were detenninecl sufficient to s1ww in connexion the shore and islands of the bay 
and the adjacent shore of the proviuce of N"w Brum•wick, as far from the coast us St. Andrews. 

:From the Passanrnrp10dcly entrnnetc J\Ir. IVeLber has also com11leted the secondary tria11gulation of the 
coast going southward and westwmd to ~Iachias, as sl10wn on sketch No. 2, which accompanies this report. 
'I'he secondary work was kept in connexion with the primary triangulation by taking in the firnt order stations 
Howard, TreRcott Hock, and Cbmneook, 1tnd observiug on their signals from the stations occupied this Sf!ason. 

The party of Sub-Assistant "'-ebber took up this duty in the middle of J nne, liaving the schooner Hassler 
for trnngpnrtation. At Rtation TI1•ll, marked on the Fketch, a tripod anu Ecaffold signal forty-five feet liigh was 
required to connect the points on J'lfad1ias bay with l:'tations intenclecl to be ob.,;erved on in Passamaquoddy 
bay, the country in the intrTvening rrgion being made up of heavily wcoded hil1s. In passing along the 
coast, between Trescott Rock and .!\lad1ias, a tertiary triangulation was made, and points determined for the 
surv<'y of Little Kennebec rin!r. 

At six of tlie 8ti.tions occupied by Mr. 'y C'bber vertical nngles were measured on twelve otl1ers, a11d re­
cordetl, with descriptions of the stations observed on. 'The records in duplicate of the horizontal angles, de­
scriptionR of the signnl.,; used, notes for identi(yiug the stations, and the computation of results by Sub-As­
sistant 'Yeblwr, have been received at the office. The fielil-work he reports as having been much hindered 
by the prentleucc of fogs. 

Beginning at the northeaf'tcrn boundary of the United States, the secondary triangulation of the coast 
of Maiue is continnomt, and complete to the vicinity of l\lount Deeert island, as nrny be seen by reference to 
the progress sketch. The part c:a:otward of Machias, taken up at midsummer, was completed by the 12th of 
October, when l\Ir. 'Vebher had carried the work to the mouth of the St. Croix. 

• 'l'hc following synopsis comprises the stati::;tics of his work 1neceding that date. 
Signals en~cted ... -·-... ••• . . • . . . . . . . . ..• . . . . . . . . . ... . . . . .. . . . . .. .. . . • 44 
Stations occupied. . . • . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . • • • . . . . . . . . . . . . • . . . 23 
Angle>< mc1tsnred ....................... _ .•. _. _ ...... _. _. _... . . . . . . . . 495 

Kurnber of observations ................... _ ... _....................... 2, 940 
'The instruments used were t11e ten-inch GamLcy theodolite, No, G3, and the six-inch Brunner, No. GI. 

Fifty-four points were determined in position by horizontal angles. 
Sub-Assistant \Vebber in ltis field report expresses his obligations fOT the intelligent services of Mr. John 

Odell, of Eastport, who volunteered as aid for the work in Passama'luoddy bay, and, by his knowledge of the 
signals used hy Ai-:sist;i.nt Ifoutcllc in lnyiug ont the secondary triangnlntion, rendered etfoctive assistance. 

On the 15th of October the schooner Ilassler was taken to l'ortland anil laid up. 
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Trianf?i!lation <?.f Blue Rill bay, Maine.-This work was continned by the party of Assistant G. A. 
}'airfield, after the completion of measurements at the end of July, at station l'atterson, (sketch No. 2,) on 
the weRt side of the Penobscot, which b in connexion with the triangles carried last seaRon over fole au 
Haut bay, and aho in crmnexion with tbe work laid out for the present sea~on. The party used the schooner 
James Hj!ll for transportation. Nine eignals were erected, ten stations occupied, and one hundred and six­
teen angles measured by seventeen lrnndred and forty-nine observations with the ten-inch theodolite, Ko. 91. 

It will be sePn by the progress 8ketch that the triangulation already done, requi~ite to define this pttrt 
of the eoa;,;t of )faine in ontlin!:', and the islands lying off the coast in position, is in full connexion with the 
primary Wol'k. 

Assistant Fairfield continued the triaugnlation iu the vicinity of Blue Hill bay until tl1e 10th of Octo­
ber, and then returned the vessel to New York. He had emplop•d the first part of the surveying year in 
Section IV, in which duty, as abo in that on the coai;t of Maine, he was aided by :Mr. Horace Anderson. 

This party rendered effective a::i~istauce to Captain CaePy, of the Engineer department, a& did several 
others in the section. Their services in furnishiug information connected with the question of defences at 
Belfast and Eastport have been l1ighly commended by the ehief engineer. 

Triangulation of Penobscot rii:e1·, .Maine.-Assistant S. C. McCorkle took up this work on the 23d of 
.Tnly, with a party in the schooner Torrey, st>irting at the line "Patterson-Oas tine," shown on the progress 
sketch No. 2. He had preYiously-;;:;c·tcd some of the Eignals nece~sm·y, ancl in the court<c of the season, 
wl1ich krminated on the 12th of Octolier, 1wt up fourteen in all, of wbich nine were tripod sig·nals. These, 
as will lie seen by the sketch, extend the triangulation of the Penob:'cot river as far up as Korth Bucksport. 
The stations have been selected for continuing the preliminary work to Bangor. Of the work of t.hP pref\ent 
season t.lrn following are stati~tics : 

Signals erected ..........••....... _ . . . . . • . • . . . . . . . . • . . . . . . • • . . . . . . . . . . . 14 
Stations occupied ...................•................•.•......... - . . . . . . 13 
Angles mea8ured. _ . . . . ............... _ ............................ - . . . 289 

Number of observation!" ............................ - ................ - . - 3,968 
The horizontal angles were rrn~asurcd with tlie GarnbPy theodolites, teu-iuch, Ko. 74, and six-inch, No. 29. 
The present working season, as reported by Af'sistant 1\IcCorklc and others engaged on the coast of 

Maine, was more than usually unfavorable. After disclrnrging his party, :Mr. l\IcCorkle laid UJl liis vessel at 
Portland. 

In referring to the aid given by this party and others, in detailed information respecting sites at Bel­
fast and Eastport, for work8 of clefence, Captain Casey remarks: •"Their instrumental observations, and the 
maps fornished me hy tLcm, were of grnat value in furthering the Y>i~hes of the go\·crnment, for the cstalilish­
ment of field works at these places." This acknowlc.:dgmcnt was transmitted to me tln-ough the office of 
tbe chief engineer. 

Topography ef Passamaquoddy bay, JJie.-The progress made in the plan!:'-table ;:<urvPy of Pas8ama­
quoddy bay, up to the lH!:'Rent time, iA sl10wn on sketC'h No. 2. l\Iost, of the outline work was done in the two 
previous seasons. ln the field-work of thi1:1 year, Sub-Aasistant \V. H. Dennis commenced on the 1st of 
J nly, and ran the low-water line of the vicinity of Em•tport harbor. He then filled in the details of topography 
on .Moose i::iland, and completed the plane-table survey of the town of Baetport. Tl1e town of 1,ubec was also 
surveyed, and is shown on the sheet which contains the topography of Moose ii;:laud. The detailed work 
wns continued until the 15th of October. Mr. R. H. 'Talcott was attached to thi~ party, ancl aided in the 
plane-table survey. 'l'he statistics are as follows: 

Shore-line traced .....•.....••........................•...... - .. - .. - 13 milce. 
Roads_ ...... __ .•............. _ .........•..........•.. - .•... - •... - ::13 
Area of topogrupliy, (square miles) .. _._ .... _ ......•....... - - .... - . . . . . 7t 

In the course of the season Mr. Dennis rendered service to thf' Engineer department by iuformation 
which was found usPfnl by Captain '1'. L. Cm~ry, in locating dcfen8ivc works. He abo a8sisted in layi11g 
the works ont after the 8ites were ~electetL 'l'lii8 and >-irnilar service rendered by other as,;i8tauts in tl1is 
section has been acknowledged in communications addres~ed to me from the oftice of the chief engineer. 

The occupation of the party of Sub-Assistant Dennis, duriug the first half of the sm·v«ying year, will lie 
stated under the head of Section V. 

'Topograph.'.I 'if lVinter ltarbor and atljaant roast of llle.-'l'hc plane-table survey east of Fn:nchman's 
bay, Maine, wae resumed by Sub-Assistant Cleveland Rockwell on the 9th of September. Hi8 party had 
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been organized for this work early in the summer, but was soon after disbanded in consequence of the emer­
gency for the services of Mr: Rockwell near J>hiJadelphia, where he was engaged until the 18th of August. 
The Rchooner Qaswell was then without delay fitted arnl sent to 'Viutm· harbor, (~ketch No. 2,) to complete 
tlie plane-table survey, and extend the coast topography eastward. Mr. Rockwell completed the surYcy of 
the harbor and that of Schoodic I'oint, and the i8land8 in its vicinity, by the 8th of October, running ten 
miles of shore-line, and filling in with details an aggregate of four square miles of area. He was then re­
assigned to duty in the military clepnrtment of Virginia and North Carolina, where he had been in service 
during the early part of the year. At the rer1uest of l'tlajor General Foster he is now engaged in topographi­
cal duty with the army corps in Tennessee. The previous service of Sub-Assistant Rockwell will be stated 
under tlie l1cad of Section IV. 

Topograplty ef Camden Ji arbor and Roclport lwrbor, llfe.-The ]>lane-table survey of the western side 
of Penobscot bay was resumecl by Sub-Assi~t>int F. W. Dorr, on the 1st of ,July, at Clam cove, to w11ich 
point the detailed topography of that side of the bay hacl been carried in previous seasons by Sub-Assistant 
l:'ergnson. 'l'he following is an extract from the report of .l\lr. Dorr, who continued the survey until the bt 
of October: 

":From Clam cove the topograpliy was e:xtencled northward to a point about two miles north of Camden 
harbor, and was carried back from the ~lwre of Penobscot bay, an average distance of a mile and a half. 
Many of the prominent. \'levations, as Beach Hill, ~fount Beattie, and J\lonut J\Icgunticook were thus includct!, 
ranging in height from five lmndn:d to fourteen hundred feet; alw, the village8 of Hockport and Camden, 
with their approaches. 

"The shore-line, which includes the small harbor~ of Roc],port allCl Camc1en, is mnch broken. aml mostly 
rocky and bold. There are many ledges lying off the slwre at distances varying from a few hundred yai·ds 
to as much o.s a mile. 1\lost of these are visible only at low water. 'l'hey have been carefully determined 
in position and marked on the topogrn1Jhical sheet." 

Sub-Assi,;tant Don was aidecl in field duty by l\Ir. J. F. J\lcCaLe. A summary of the plane-table 
statistics is here given: 

Shore-line tracPd. _ . ___ ... _______ ..... _ ... _ .....•.....•... _ ......•• 

Roads surveyed - - ...• - - - - - - - - - - - - . - - ... - - - - .. - - - - ... - - - .. - ••. - . - - • 
Arca of topograpl1 y, (square miles) - - - - . - . - - - - - . - - - - . - - - - - .. - - - - - - . - -

'l'he locality of the work is shown on sketch Ko. 2. 

16:! miles. 
48 
13;\ 

Under another hea(l in this report reference will be made to t11e previous duty of Sub-Assistant Dorr. He 
is now at Chattanooga, Tennessee, engaged in topogrnphical serYice for the use of the army unde1· M11jur 
General Grant. The sheet of work done in thi8 section is now at tlie office. 

Triangulation and topography ef St. George's rfrer, ll'le.-For tl1e plane-table survey of this river, 
which is iu continuation of l1is work of last year, Sub-Assistant Charles Ferguson determined at!ditional 
points by a triangulation from the entrance as far up as Thomaston. :Field operations were commenced on 
the 12th of .lune with a prrrty iu tlie schooner Bowditch, and on the basis of the triangulation the topography 
was taken UIJ on the 24th. in the Yiciuit.y of""Tlwmaston. Frnm thence down the river the sl1ore-lines were 
traced to tbc Narrl)WS, (sec sketch No. 2,) and a detailed survey was made, extending aLont a mile back from 
either bank of the river. The contour of hills within that limit are embraced amongst other natural features 
on the sheet, as are also the several iuclcntations or coves between the ::\arrows and Thomaston, the river 
beii1g at 1:1ome points a mile aucl a half wide, and at other::; quite narrow. 'l'he two main roads which paiss, 
one on the east, and the other on the west side of the St. George's below the town, were each traced about 
eiglit miles, and are included on the plant-table sheet. It has marked on it also the positions of the buoys 
which dtfine the chtumcl above the Narrows. 1\lr. Ferguson continued the topographical survey until the 
25th of Sq1tmnhcr. He then occupied additional stations below the Narrows for the survey of the entrance 
of tl1e St. George'8, and was r;o employed until the 12th of October, when he discharged hi:; party for the 
season. '!'he statistic::; (>f the field-work are as follows: 

Shore-line surveyed._ .....•.... ___ .... _. __ •.... _ ..... _ •.. ___ .•. ___ • ::J7 miles. 

ft,>ads .. .......... , ....................................................................... _ ....... _ .. . . . .. .. 34 '' 

Area of topography, (:><1uare miles). - - - - - - . - . - . - . - _ - _ ... - - - - ..... __ ... 1:-Jif 
The village of Tlwrnaston was survPyed, and is represented on tbe tn1rngrnphical sheet which bas been . 

inked by 8ub-As~i8tant Fcrgm1on and turned in at the oflice. 
Mr. }'erguson had been previously employed in plane-tablf' duty in Section Ill. 
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Topography ef Ma quoit bay and JJiiddle bay, near Harpswell, iJie.-In continuation of the plane-table 
survey of the upper shores of Casco bay, Assistant A. "\V. Lougfollow took up the work on the I.5th of July 
with a party in the i;chooum· M~1, at Little :Flying Point. Tlwnt·e on tnw;inh the northward and Pnst­
ward, he extended tl1e detailed survey until the middle of October, when he had included tl11: "l10n't< <1f Maquoit 
and l\Ii<l<lle bays, (i;ketch No. 2,) the srnull peninsula between tLcm, tlw island:< in :\li<l<llc bay, t.Lc principal of 
which are "\Vhite's and Birch island, and a part of Iiarpswcll Keck. The roads commmiicati11g with the 
ititerior, immediately adjacent to the shores, arc also included on the plmw-table sht>et. Traeings uf shore­
line and points were furnished from this work to the liydrogrnphic party of Assit<tant Gerdes, and the shore­
line was run in advance to facilitate progress in the soundings. The statistics of the topography a.re a..'1 

follows: 
Shore-line surveyed ________________________ . __ . _____ . ________ . _ _ _ _ _ 42 miles. 
Roads _ - __ .•• __ . _______ . _ . ___ •. _ _ _ __ . ___________ . _ _ _ _ _ _ • __ .. _ _ _ _ _ 2 2 

Area of detailed topography, (square miles)_. _______ . ____ .. ____ ... _ _ _ _ _ 8 

At the close of the working season of last year Assistnnt Longfellow took charge of the ves~ds u~cd 
by parties in tl1is section, and had them properly laid np fo1· the winter at Portland. Before taking the fidd 
in July he attended to their repairs, and as called for, turned them over to the parties to which they were 
assigned for the :field-work of the pre::mnt season. The schooner Meredith, mied Ly hi;; party, is now lai<l. up 
at J>ortland. 

During March, April, J\Iay, and June, of the present year, ]\fr. Longfellow kept records of the temperature 
of the air, and also of the water of Portland harL01·, at dcptLs uf three, six, nine, and twelve foet, recording 
mostly at high water. Three obsm·vatious were made daily, including readings for the Rpecific graYity of the 

water .. 
Plane-table survey ef l\Tarragansett bay, R. L-The preliminary survey of Narragansett bay has been 

completed by the party of Assistant A. l\l. Harrison. 'l'be wmk done this season comprises Providence river 
up to the city of Providence, and the sho1·es of Greenwich and \Yickford b;iys. l:'or the shore-line survey, 
J\fr. Hanisun laid out and measured a triangulation taking in the greater part of the ground which was to Le 

passed over by the plane-taule party. Sketch No. 1 shows the limits of the work done in thtc present year. 
The party began their wmk on the 29th of June with the schooner M. L. Stevens, and closed on the 15th of 
October. · 

Snb-Assistant Charles Hosmer and J.Ir. Ii. "\V. Bache were attached to the plane-table party. Mr. 
Hosmer, who had been prCYiously employed in Sections VIII and lX, was reassigned in the latter part of 
September to duty for tlw a1my uf Major General Hanks. 

Assistant Harrison had in the early part of the season made detailed surveys for engineering purposes 
on the Potomac. He is now employed in inking the sl1eets of his :rnrvey of Narragansett bay. J.Ir. Bache 
has been assigned to field service in Section II. On closing the work in Narragansett bay, the vessel used by 
this party was laid up at New York. 

In his triangulation, Mr_ Harrison occupied nineteen stations, aud determined eighteen points by the 

measurement of eight hundred and thirty-two angles_ The topographical statistics are as follows: 
Shore-line surveyed. _ .••• _____ •• _ ..• _ • _____ • __ . _. __ . __ • _ •• _ .•• _____ • _ _ _ _ _ 81 
Creeks and ponds. _ . _ . _ . _ ••.. ____ •. __ • _______ .. _____ . _ •• ____ . __ •. _ _ _ _ _ _ _ 7 

Roads- - - - . ____ . __ •••. _. _____ . ___ .• _ • _ .••. ___ . _ .• __ .•• __ • ________ .• ___ • 13 

Area of topography, (square miles) ___ • __ • __ . _____________ . _ . _ •.. _ . ______ - - • 5 

The shore-line from Narragansett ferry to vVickford bay was furnished for the use of the Engineer 
department at the request of the late Major E. B. Hunt_ 

Hydrograph.y ef Jt;ffrey'.s ledge.-The more than usually unfavorable weather in this section prevented 
the completion of work on the variuus ledges off the coast of New Eugland by the party of Lieutenant 
Cummandcr 'l'. S. Phelps, U.S. N., Assistant Coast Survey, in the steamer Oor;wi:q. He was able, however, 
dm·ing a few days of August and September, to make soundings at the north and south ends of Jeffrey's 
ledge, and to run a line with soundings between the t1Yo localitiHs. The depth fouml on the ledge, which 
seems to be a prolongation of Cape Aun, varied between twenty-two and thirty-tliree fathoms. Lieutenant 
Commander Phelps i·eports that the tide sets strong over it both at flood and ebb, the former to the north­
ward and eastward, and the latter to the southward and westward, though varied somewhat in direction by 
the wind. 
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The following are the statistics of this work: 
:Miles run in sounding.... . . . . • . . • . . . . . . • . . . . . . . • . • . . . . . . . . . . . . . • . . . . . . . . 276 
K umber of soundings. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 408 

If.lfdrography ef t!te approacltes lo Pt'nolm;ot bay, 111aim'.-Tlie in-shore sounclings along the coast of 
this section have been extende<l from :Manhegan island northwm<l and eastwan1, so as to include the western 
approach of Penobscot bay, as far in as -White Head light. Acting-Assistant Edward Cordell resumed work 
on the lGth of J nne, joit1ing near J'IIanhegan islau<l with the l1y<lrograpl1y of the approaches to ::Vluscongu~ 
bay, which had been executed in a former season by Lieutenant Commander Phel1>s. 'l'he space included in 
this season's work stretches about fifteen miles along sl10re, with an average breaclth of nearly nine rnileS.­
•.rhe deepest \\"ater sounded ( 58 fathoms) was found in the vicinity of l'lfanhegan island. Sketch No. 2 shows 
the progress made by the party of l'IIr. Cordell with the steamer Vixen. 'l'wo miles west of the north end of 
Metinic island the soundings developed a ledge having only eleven feet on it at mean low water. 'l'his ledge 
is reported by l\lr. Cordell as being very little known, though several vcs1>els bave &truck on it in beating in 
and out of Penobscot hay. Other leclges outside and to t11e southward of tlie channel _were developed in the 
course of the working season, and are shown on the hydrographic sheet. In connexion with the soundings, 
tides were observed in Herring Gut harbor day and night for a period of seven weeks, the work of the party 
being closed 011 the 5th of August. The statistics are as follows : 

l'IIiles run in sounding .....•....•• _ .............•........ , . • • . . • . . . . . . • 853 
Angles measured. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3, 787 
Number of soundings .....•.........•....... , .......•.•...........•.•. , 5, 974 
Area of hydrography, (square miles)................................ . . . . . 134 

The steamer ~having been on duty previously in Section ~I, and much in need of repairs, returned 
to New York and was there refitted. 

The chart of work done at the entrance of Penobscot bay has been plotted, and is now in the office, with 
the re~ords of soundings, angles, and tidal observations. 

Messrs. L.A. Sengtcller, H. l\L De \Vees, and Gershom Bradford served as aids in the hydro graphic party. 
The first-named aid is now in service at Charleoton bar, South Carolina, with the party of Assistant Ed wards, 
and tlte second with Suh-Assistant Bradford in ;;:ection IV. 

I-Iydrograpl1y rif Rockland lwrlwr, .. Me.-This work wa,: taken up on the 3d of July, and was completed 
at the end of August by Assistant w·. S. Edwards, with a party in the schooner ~- The topogrnphy of 
the shores of the harbor having been executed previou~ly, the engraved .chart of the vicinity, in preliminary 
form, is given with this report, (•ketch Ko. 3.) lts position with reference to the waters of Penobscot bay 
is shown on sketch No. 2. Mr. Edwards was aided in this duty by :M:r. F. H. Dietz, and was joined before 
its close by Messrs. J::~f~_r Fraze~,_ jr., and II. G. Ogden. 

The following is a summary vf the statistics of work : 
l'lfiles run in sounding. . . . . . . . . . . . . . . . . . . . . . • . . .. . . . . . . . . . . . . . . . . . . . . . . . . 199 
Angles measured....................................................... 2, 266 
Number of soundings. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9, 188 

The party erected and observed on fifteen signals in prosecuting the hydrography, and kept a record of 
the rise and fall of the tide as usual. 

On the night of the 24th of August Assistant Ed war<ls was applied to by the authorities of the town of 
Rockport to assist in preventing a popular outbreak, which was apprehended by them as imminent. He 
moved up immediately with the Arago, and placed himself and party at the disposal of the mayor, but for­
tunately no occasion arose for further proceedings. 

The original hydrographic sheet, containing the soundings made in the vicinity of Rockland, has been 
filed in the office, with the records pertainiug to the work. 

'l'he aids of tl1e party and the schooner Arago were transfened to Section II in September. Assistant 
Edwards completed arrangements before the close of that month and returned to Section V, where he had 
been engaged dnriug the first half of the surveying year. His se1·vices in furthering the interests of the 
Engineer department by furnishing information to Captain Casey respecting the sites for defensive works near 
Rockland, have been officially acknowledged. 

Hydrographic examination ef the approaches to Carver's harbor, ( Penob.scot bay,) Me.-The party of 
Assistant Edwards being af Rockland in the middle of July, attention was called by the Hon. Samuel C. Fes. 
senden to the large genera.I interest that would be served if positions were indicated suitable for buoys to mark 
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the approaches to Ca1·ver's harbor. Of the very large number of vessels that pass through the channole, three 
hundred are employed in carrying granite under government contracts. I at once issued instructions to Mr. 

·Edwards, and the needful examination was made without delay. Twelve positions were selected by him, and 
the pa1·ticulars concerning them communicated in his report, a copy of which was tranemitted to the dminnan 
of the Light-house Board in September, togetlier with recommendation that buoys be placed in the !leveral 
positions ai;i;igned. A list of the aids to navigation thus recommended is comprised in Appendix No. 29. 

Assistant Edwards was accompanied in this service by C11ptain .J. K. Thoma!', of Rockland, Maine, by 
whose intimate knowledge of the locality and effective co-opei-ation the work was greatly furthered. The po­
sition of the harbor, being an indentation of one of the islands which lie between Isle au Haut and Owl's 
Head, at the entrance of Penobscot bay, is shown on Sketch No. 2. 

Hydrographir; dei·elopments in the approaches to Portland harbor.-SpeciaI examinations made this 
season by Lieutenant Commander Phelps, with a party in the steamer CgnFin and by Acting-Assistant Cor­
dell, have developed a number of rocks and ledges, the existence-;;£ which has been generally but little 
known, though most of them lie near the direct approaches to Portland harbor. Of these, the firat one ex­
amined was "Old Anthony," near which a second rock was supposed to exist called" Vapor Rock." Sep­
arate searches made by the two parties show that the two names in lli\e should properly apply to the same 
rock. It has, therefore, been marked on the engraved chart of the entrance to Portland harbor " Old Anthony 
or Vapor Rock," being locally well known by the name now appended. The least depth on it is twenty feet 
at mean low water. 

About a mile to the southward and eastward of Vapor Rock, Lieutenant Commander Phelps developed 
the Western Hue-and-Cry, :finding on it twenty-seven feet at mean low water. 

To the northward and eastward, and about two miles from the last mentioned, Corwin Rock was devel­
oped in position and depth, (twenty-four and a half feet at mean low water,) and named after the steamer which 
carried the hydrographic party. About a mile further in the same direction Lieutenant Commander Phelps 
sounded across lVest Cod Ledge, finding in one place tliirty-three feet of watt'r. In a subsequeut examina­
tion as little as twenty-six feet was found. Bulwark Shoal, lying further out, but in the same course, was 
thoroughly sounded by }Ir. Cordell, who reports fourteen feet at mean low water as the least depth. This 
return is confirmed by the linc15 incidentally run by Lieutenant Commander Phelps while verifying former 
soundings in that vicinity. 

Nearer to Portland entrance, and not more than a mile and a lialf eaRtward from Portland light, Lieu­
tenant Commander Phelps determined in position lV1:tclt Ruck, with ouly twenty-four feet, and to the south -
ward and westward of it Pine Tree Ledge, with as little as twenty-one feet, and fVillard's Rock, with thirty· 
one and a half feet at mean low water. 'l'hcsc recent developments have all bccu included on the eng1·aved 
chart. The particulars concerning them, as to bearing and distance from points well known, were published 
collectively in a Notice to Mariners in September. Pine Tree Ledge, having been sounded subl\equently, was 
named in a separate notice. The bearings from the other are given in Appendix No. 5. In making these 
several developments eight hundred and twenty-nine angles were measured, and two thousand three htmdred 
and twenty casts made with the lead. 

In subsequent examinations made in the middle of October, ]}[itckd's Rock was developed off Cape Eliz­
abeth, and a depth found of thirty-one feet; also East Cod Ledge, with a depth of forty-five feet at mean 
low tide. The sea breaks on this ledge during Leavy gales. In running in the vicinity of Corwin Rock, at 
the same time, Lieutenant Commander Phelps found and reported in refel'ence to a sharp point on which there 
was as little as twenty-one feet. Round Rock, a little to the eastwal"d of Bulwark Shoal, was found to have 
twenty-nine feet of water, and a rock midway between that shoal and West Cod I..edge as little as twenty­
five feet_ 

Hydrograpky ef Ca.co bay, .Me.-The soundings made this year by the party of Assist.ant F. H 
Gerdes in Maquoit bay and Middle bay, (see Sketch No. 2,) complete the hydrugl"aphy required for the 
finished chart of Casco bay. As already mentioned, under the head of topography, the necessary shore-line 
was run and furnished by Assistant Longfellow . 

.Al!Bistant Gerdes resumed duty atloat on the 1st of July with the schooner G. M. Bache, and returned 
to New York in the latter part of September. Sub-Assistant C. T. Iardella was atta.chcd to his party. 
Sub-Aiisistant Fendall, who had been on field duty, which will be stated under the head of Section VIII, 
joined the party in August, and assisted during the remainder of the season. Mr. T. C. Bowie served as aid, 
having been previously employed in Section HI. The soundings made thia year, as will be seen by the 

4cs 
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sketch, complete the hydrography which was outstanding on the western side of Harpswell Neck. The 
statistics ru-e as follows: 

Miles run in sounding. . . . . . . . . . . . . . • . . . . . . • ....•.•..........•......• 
Angles measured •....••....................•.......................• 
Number of casts of tl1e lead ..................•....................... 

175 
1,576 

11, 6.53 

During August the tides were observed daily at two temporary stations. At another station consecutive 
observations were made for seven days to determine the plane of reference for the soundings. Bad weather 
and prevailing fogs hindered the work of this as of other parties on the coast of Maine. 

The Eheet containing the results of soundings in Middle bay and l\laquoit bay has been inked, and is, 
now at the office with the records wbicl1 pertain to it, of angles and soundings. 

Assistant Gerdes and Sub-Assistant }'endall are preparing to resume duty on the Mississippi, in 
continuation of the service which was done last year in Section VIII. The last named pa!'lsed the greater 
part of the month of October in surveying duty for the army near Chattanooga, but early in November again 
rejoined Admiral Porter. 

jj;fagnetic observations.-In continuation of the series of determinations commenced several years ago, 
Assistant C. A. Schott was temporarily detached from the charge of the computing division of the office, and 
occupied several stations on the coast of Maine in the month of July. At Portland two stations were 
occupied, one near the observatory, and the other on Bramhall's Hill, the declination, dip, and magnetic 
intensity being determined at both. Proceeding eastward, the three cl~mcnts were in like manner ascertained 
at Harpswell and }'reeport, on Casco bay, at Bath, on the Kennebec, and at Rockland and Belfast, on the 
Penobscot. The magnetic dip and intensity were determined also on Thomas's Hill, at Bangor, which bad 
been occupied by my party in the course of the primary triangulation in 1857. 

For his observations Mr. Schott used the magnetometer No. 3 and the Barrow dip circle No. 8. Time 
was recorded on the Hutton chronometer No. 211. 'l'he astronomical azimuth was determined by observa­
tionl'I upon the sun. 

Mr. E. H. Courtenay accompanied Assistant Schott as aid, and recorded the observations. The results 
are given in tabular form in Appendix No. 22. 

At Eastport, Maine, the series has been kept up regularly of observations during foui· days about 
the middle of each month of th1; year. As during the three years preceding, the observations have been 
1·ecorded lrnlf-hourly for the three magnetic elements. The station at Eastport has been in charge of Assistant 
Edward Goodfellow during the entire surveying year. Similar observations are made at Key West, Florida. 

Physical 11un1ey <if B>stn'JI. harbor.-In August and September Assistant Henry Mitchell carried 
forward the physical examination of Boston harbor, under the direction of the United States commissioners, 
but at the expense of the city government of Boston. He also made similar examinations in South bay and 
its approaches, the expenses of which were met by the commissioners on harbor!! of the State of Massachu­
setts. The results of these investig-ations will appear in the reports of the United States commissioners. 

Assistant Mitchell was aided in the work at Boston by Messrs. C. P. Dille.way, A. M. Wetherill, and 
.J. W. Brown. Mr. H. ,V. Longfellow, who had formerly aided in this party, resigned on the 6th of June. 

Currents ef Vinl'yard sound, 111a.ss.-The hydrograpbic party of .Assistant Mitchell, after the completion 
of dut.y in Section II, made some special current observations in Martha's Vineyard sound for the purpose of 
ascertaining the curve of velocities for tidal currents at different depths. This locality was chosen on 
account of its strong tidal drifts and absence of river outflows. 

Mr. Mitchell reports th~t he found a uniform motion at all depths to ten fathoms, a result quite in contra8t 
with those obtained in harbors and rivers. 'l.'he value of such experiments is great, for it enables us more 
easily to distinguish among the complications in New York harbor and elsewhere the comparative parts taken 
by the river aud the tidal currents in bringing about the observed· hydrographic changes. 

Ilydrography ef Sippiean lwrbor, ( Buzzard'11 bay, ~Ia.ts.)-'l'he harbm of Sippican and its approaches 
were sounded in the latter part of October by the party in the schooner~ In the approaches from 
Buzzard's bay several dangerous rocks and ledges were carefully developed, and some of more or less 
importance in Sippican harbor. 'l'he statistics of the hydrography are a.s follows: 

Miles run ............•........•. - . - ....... - . . . . . .. - .... - . - . . . . . . . . . 1461 
Angles rnel!llured. • . . . . - ........... - .. - . . . ........ _ .... __ . . . . . . . . . . 2,177 
Outs of the lead ........•..... - . . . . . . . . • . . . . • . . . . . . . • . . . . . . . . . . . • • • . 10,36{; 

Messrs. Dillaway, Wetherill and Brown aided Mr. Mitchell in duty afloat. 
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Tidal obaer·vationa.-The series of tidal and magnetic observations at Eastport, Maine, was kept up by 
Mr. R. H. Talcott until November, 1862, when he was assigned to field duty with a surveying party on the 
coast of Georgia. Assistant Edward Goodfellow has had charge of the station during the .year just past. 

At the Charlestown navy yard, lflassachusetts, Mr. 'I'. E. Ready has continued an unbroken scriei! of 
observations on the tides with an ordinary box-gauge. 

Meteorological observations have been recorded regularly at both of the permanent stations in New 
England. 

SECTION II. 

FROM POINT JUDITH TO CAPE HENLOPEN, INCLUDING THE COAST OF THE STATES OF CONNECTICUT, NEW 
YORK, NEW JERSEY, PENNSYLVANLA., AND PA.RT OF DELA.WARE. 

The following work has been executed in this section: 
1. The primary triangulation has been extended from the Epping base, in Section I, to Long Island 

sound, by observations at Ivy Hill and Tashua, in Connecticut, for connecting that base with the one on 
Fire island. 

2. Triangulation has been made in extension of that on the eastern side of the Hudson river, and a 
connexion across to the primary work bas been effected. 

3. Verification work has been done at stations on the coast of New Jersey in the vicinity of Shark river 
and Manasquam inlet. The same party has also commenecd a triangulation of Ahsecum inlet for the plane-table 
resurvey. 

4. Examination of the llhore-lines of New Haven harbor, Connecticut, for comparison with the engraved 
chart of 1846. The comparison shows that no material changes have taken place in the natural featureB of 
the harbor shores. 

5. Plane-table resurvey of Sandy Ilook, for comparh<on, and to determine the progress and cause of the 
alteraLions there going on. 

• 6. Surveys of sites, contour of ground, and general reconnaissance under the direction of the superin­
tendent, as chief engineer, have been made for the military defences of Philadelphia. 

7. The position and general dimensions of the ledge upon which the steamer Great Eastern struck in 
1862, and the depth of water upon it, have been determined. 

The same hydrographic party resurveyed part of the main channel of New York harbor to determine 
a question which had been referred by the pilot commissioners. 

8. Completion of the hydrography of Hudson river by soundings between Coxsackie and New Baltimore 
and between Albany and Troy. The shore-line of the river was traced within the same limits. This work 
suffices for the issue of a chart of the entire river from New Y 01·k to Troy, in preliminary form. The 
dett.iled topography of the shores of the Hudson from below was advanced last year as far up as Croton 
river, on the eastern side, and to a point nearly opposite to Tarrytown, on the western !'ide. 

9. Examination of tide_!l and currents at the entrance of New York bay, with reference to their effect in 
changing the shore-line and hydrography of the vicinity of Sandy Hook. 

10. Plane-table survey of part of League island, (Delaware river,) and soundings in its vicinity, for the 
Navy Department. 

11. Hydrographic examination of the vicinity of the Delaware breakwater. This work was for the 
Engineer department, and to determine the extent and nature of the changes which have taken place in tha.t 
locality. 

12. Tidal observations continued in New York harbor. 
0FFICE-WORK.-Sheet No. II, of a general chart of the Atlantic coast of the United States, scale 

1: l ,200,0-00, from Nantucket to Cape Hattera~, has been drawn and engraved; the engraving of outlines and 
hydrography of coast chart No. 21, New York bay and harbor, (resurvey,) has been completed, and that of 
the topography of the same has been commenced; the drawing and engraving of Hudson river, sheet No. 2, 
Haverstraw to Poughkeepsie, and No. 3, Poughkeepsie to Glasco, in a. preliminary form, have been com­
pleted; that of Hudson river, No. 1, New York to Haverstraw, as a finished map, bas been continued; a 
hydrographic sketch of Phelps's ledge and Great Eastern Rock, off .Mont.auk Point, has been engraved, and 
additions have been made to the prog1"eSs sketches of the section. 
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Geodetic observatiQ'ftS at Ivy Hill and Tashua IIill, Conn.-The party under my immediate direction 
for the work of this year wae organized early in June. In extending the primary triangulations southward 
toward!! Pire island, for connecting the primary base line there with the one measured on Epping Plains, in 
Section I, Ivy Hill, in Litchfield county, Connecticut, was occupied. The preliminary arrangements, such 
as the erection of signals to be observed on from that station, and posting the heliotropers, were executed by 
Assistant G. W. Dean and Sub-Assistant R. E. Halter. Mr. Thomas McDonnell, as heretofore, attended to 
the transportation of the iustruments and to the preparation required for the use of the geodetic party. 

Assistant Dean, on the 19th of June, adjusted the thirty-inch theodolite in position on Ivy Hill, and 
commenced measuring the horizontal angles to join that station with those which had been previous]) occupie~-

A few days after personally joining my party, I was summoned by telegraph to Philadelphia to assist 
in the defence of that city against the apprehended approach of an invading rebel army, which was then 
crossing the southern border of the State of Pennsylvania. Having previously tendered my services to the 
authorities of the State, their call was at once responded to, after obtaining the authority of the department. 
Sub-Aasistant Hslter was recalled from the station to join me for service at Philadelphia on the 28th, and 
remained on duty there until the 7th of August, when he reported to Assistant Dean, at Ivy Hill. The 
measurement of horizontal angles at Ivy station was completed on the 14th of .August. Four primary and 
five secondary signals were observed on, and eight hundred and twenty-five observations were recorded. The 
vertical angles requisite for determining the heights of six of the outlying stations were measured and re­
corded by Sub-Assistant Halter and Mr. S. H. Lyman. Three hundred and seventy-five measurements were 
made with the eight-inch Gambey vertical circle No. 57. 

"\Vhile my party was on duty at this station arrangements were made for observing and recording the 
phenomena of meteors in the early part of August, and more especially on the evenings of the 8th, 9th, and 10th 
of that month. 'l'his was designed to be in co-operation with a series of observations suggested by Professor 
H . .A. Newton, of Yale College, himself and other observers intending to record the same phenomena at New 
Haven and Hartford, Connecticut_ A few meteors were seen between passing clouds from Ivy station, and 
recorded on the night. of the 10th, but not satisfactorily. Clouds with rain prevented observations on the 
previoUB evenings. 

On the 15th of .August the instruments and equipments vf the geodoetic party were transferred to Ta­
shua Hill, in ]<,airfield county, and after the needful preparation and adjustment, .Assistant Dean commenced 
observing there on the 1st of September, at which date I rejoined the party. The observations were made, 
as heretofore, with the thirty-inch theodolite. By the 1st of October seven hundred and fifty observations of 
horizontal angles were made, four primary and two secondary signals being observed on. For ascertaining 
the heights of stations connected in this work with Tashua, three hundred and fifty measurements of ver­
tical a.ngles were made by l\:lr. Halter. 

In this seasou's work the most distant signal observed upon was fifty-three miles from the theodolite 

statioo. Pive of the lines of the triangulation were between thirty and forty miles in length. 
The position of the trigonometrical station on Tashua Hill, being favorable for determining its height 

above the sea with the levelling instrument and target, a line was run hy Sub-Assistant J. A. Sullivan, stai1-

ing at the station and terminating at bench-marks at Bridgeport, and on the light-house at Black Rock. He 
repeated the observations in returning to 'l'ashua, and recorded one thousand and seventy-six measurements 
with the instrument, the two lines makiug an aggregate of about twenty-five miles. At Bridgeport a tide 
staff was set up by Mr. McDonnell, and arrangements made for the requisite number of tidal observationg, 
The zero of the staff graduation was referred to the bench-mark established by Mr. Sullivan, and the mean 
level of the sea was ascertained from one hundred and fifty readings of the tide staff, near the times of high 
and low water during seven days. A preliminary reduction of the tidal and level observations gives for the 
height of Tashua Hill geodetic station six hundred and eight feet above the mean level of Long Island sound. 

The geodetic records were kept in duplicate as the field-work advanced, and the volumes containing 
them are now in the office. 

Sketch No. 1, accompanying this report, shows the scheme of primary triangulati\ln for connecting the 
Epping base with the base on Fire island, in Section II. 

Magnetic observations at I1Jy Hill and Tashua, Conn.-While the geodetic work wa.s in progress at 
Ivy Hill, Assistant Dean made experimental observations with the dip-circle, and finding no unusual loca.l 
attraction, se]el"ted a station near the summit f•>r the customary series, to determine the magnetic declination, 
dip, and intensity. The fust-named element was ascertained from one hundred and forty-six readings of the 
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magnet scale on three days, with the declinometer No. 1. The horizontal intensity of the bar, and moment 
of inertia, were determined from three sets of vibration and deflection. For the dip, four complei.e series were 
observed with dip-circle No. 4, three days being given to the determination of each of the elements . 

.At Tashua, the foot of the western slope of the hill appearing most favorable, the observations were 
made at a spot about one hundred and twenty-five feet below the summit, and about a quarter of a mile from 
the geodetic station. Mr. Dean determined the declination by one hundred and ninety-six readiugs on four 
days, and the dip and horizontal intensity in the usual way, employing two days in the series. The results 
deduced from the observations made at Ivy Hill and Tashua are stated in Appendix No. 22. 

Mr. Lyman aided in the magnetic observations, and made the computation of results . 
.As before intimated, pressing official duties separated me from my party during part of the present 

season. Its operations, however, were efficiently conducted in my absence, by Assistant Dean, and were 
closed at Tashua on the 26th of October. 

Meteorological ohaervationa.-The meteorological journals were kept at Ivy Hill and Tashua by Mr. 
F. W. Perkins, who also served as geodetic recorder. The aggregate of entries for readings of the barometer, 
and for temperature by the wet and dry bulb thermometers, was six hundred and thirty. '!'he direction and 
force of the wind were recorded as usual. 

Triangulation eaatward ef Hudaon river.-The triangulation laid out by Assfatant Edmund Blunt, to 
extend along the east side of the Hudson, has been continued to the southwestern corner of the boundaries of 
Massachusetts, and kept in connexion with the preliminary work done in passing up the Hudson. In the 
latter part of the season, Mr. Blunt joined his work with stations which had been occupied by my own party 
in this section, for which the observations necesS&ry at Tashua station were made by .Assistant Dean. This 
triangulation joins with the primary work on the line Tashua-Wooster, (see Sketch No. 1,) the connexion 
being at Good Hill . 

.Assistant Blunt took up field-work on the 6th of June, and will probably continue the triangulation 
until the end of November. 

Sub-Assistant A. •r. J'ifosman has been attached to his party throughout, and Sub-Assistant J . .A. Sulli­
van since the 5th of October. 

'I'he following are statistics of the triangulation : 
Stations occupied ... __ ... _ ... _ . _ .. __ . _ . _ . _ .. __ .....•.. __ .. _ .• _ .. __ ..• _. 12 
Stations observed on (with signals) ...... - _ ..•.• _ ...•.... - ... __ .... - - ... _ . 23 
Angles measured •... _ ... _ ......... _ ......•. _ .... _ ..... _ ..••.... _ . . . . . . 127 
Number of observations._ ••.. - . - - ... _ ...•. _ ...... _ •.. _ ....•. _ ......... __ . 8,158 

The area comprised in this triangulation is about five hundred and eighty-one square miles. 
Triangulation ef the coast ef New Jersey.-In his reconnaissance of September, 1862, .Assistant John 

Farley reached the vicinity of Squam village, having revised the triangulation of the coast southwards from 
Sandy Hook in the previous season, and brought his measurements to stations in the neighborhood of Shark 
river. The work was resumed early in July, and that and the following month passed in efforts to connect 
the stations near Shark river with others at the head of B11.r11ega.t sound. 'I'his has proved to be a matter of 
much difficulty, the direction of the lines being shut in by forests or other obstacles to sight. In extending 
the triangulation about Shark river, southward to Squ.am village, Mr. Farley occupied nine stations, and re­
corded about thirteen hundred obseryations with the theodolite. In the vicinity of Sqnam l't:Ir. Farley found 
two of the stations which had been used in 1839, and made some observations in September for connecting 
them with the stations which he had occupied in the earlier part of the season. These it is expected will 
materially facilitate the revision work in passing through Barnegat bay. 

E;paminatian ef slwre-line in Neto Hdven harbor, Conn.-A few di{ys before his death, the late and 
much lamented Major E. B. Hunt, of the corps of engineers, who had just fixed his residence at New Haven, 
and whose interest in the progreos of the coast survey had been unremitting, notwithstanding bis detach­
ment from the work, suggested the expediency of comparing the present shore-line of that harbor with the 
outline shown by the engraved chart of 1846. I at once detailed Suh-Assistant Halter, who was 
then on duty in my party, to make the examination. He visited the harbor on the 1st of October, 
and reported very few other than artificial changes as being noticeable on the western shore. Near the mouth 
of West river, Whl:lre the ground is of alluvial character, the alterations were more preceptible, but were 
thought to be due in part to the eifect {)f the causeway built there since the survey was made. Slight changes 
were noticed also at Sandy Point. 
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The eastern shore of the harbor was found uuchanged, except by the addition of wharves, houses, and 
other adjuncts of the increase of population since the year 1837. 

Having completed this duty Mr. Halter rejoined my party, and remained with it until the close of the 
season. He is now preparing for active service in the waters of North Carolina. 

Resurvey ef Sandy Hook.-During Jhe past three years the point of Sandy Hook has been rapidly ex­
tending, and the east and west shores suffering encroachments from the ocean. In order to ascertain the char­
acter of these changes, .Assistant Henry Mitchell was instmcted in November, 1862, to make a preliminary 
examination. '.I'his was done promptly, and the account furnished convinced me that resurveys were neces­
sary to ascertain the extent of the alterations . 

.Assistant H. L. Whiting made a new topographical survey of the Hook in November and Decem her, and 
promptly forwarded the sheet to the office. He was assisted in the £eld by Sub-Assistant I!'. P. Webber and 
.Mr. J. W. Donn. The scale of the survey was such as to admit of ready comparison with sheets of the 
former surveys . 

.Assistant l\Utchell, with a party in the schooner Dana, executed the hydrographic reEOurvey in June and 
July, and at once plotted and sent the new chart to the office. The following are statistics of this work: 

Miles run in sounding. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 89 
.Angles measured ................... , ................................... l, 447 
Number of soundings................. . ....•........................... 6, 263 

.Messrs. C. P. Dillaway, .A. M. Wetherill, and J. W. Brown served as aids in the hydrographic party. 
Currents ef NP11J York harbM.-I have referred hi former reports to a nortbwardly sub-current under­

rnnning the tidal drifts at and above the Narrows, discovered while the survey of the harbor was in progress 
for the Commissioners on Harbor Encroachments, and allude to the subject now to mention a further devel­
opment of the causes of this singular phenomenon. In a letter received from .Assistant Mitchell, he states 
that the occasion of his passage to and from Peekskill for arrangements connected with bis vessel and party 
was improved to make some experiments on the specific gravity of different strata of water, in the hope of 
finding a clue for explaining the observed fact. The aids of the party made trials of the water from point 
to point in the Hudson, both in the spring and in the autumn of the present year. 

In the spring the water was found to be fresh at the surface, even as low down as the Battery ; but, 
near the month of the river, the lower water stratum was found to be salt. In the autumn, the river at all 
deptht1 was found to be somewhat salt as high up as Yonkers, and to increase in density with the depth. 
From inquiries, it was ascertained that in the fa.ll of the year salt water had been known to extend as high 
up as Poughkeepsie. 

The probable inference from these facts is that during the wet season the fresh-water rise causes the ex­
pulsion of sea-water from the river, but that during the summer, the kead of the river becoming much reduced, 
t11e denser sea-water flows up along the bed of the stream, displacing the fresh water. The levelling by .As­
sistant Mitchell from the city of New York to .Albany, in 1857, shows that the bed of the river lies below the 
level of the sea, and that the half tidal surface of the stream had but about three feet fall between the two 
cities. It may be seen, then, that the contrast of densities, taken in connexion with the variable fresh-water 
head, renders the theory plausible that the lower part of the Hudson may be alternately a river and an arm 
of the sea. That the sea-water may underrun the fresh water when the vertical column of the former is 
equal to or greater than the latter, is not only admissible in theory, but is confirmed by observations made in 
several localities where movements of this kind actually go on. Mr. Mitchell attributes the northwardly sub­
current which he has observed during the dry uason of the year, to the advance of the sea in order to occupy 
the bed of the river. • 

A.sour experience gains, the causes of physical change in New York harbor are gradually revealed; but 
I deem it prudent to await the development of investigations in other harbors now under inspection, before 
attempting to make any final deductions. 

A.n inquiry growing out of a trial for murder committed at Brooklyn, Long Island, in October, 1861, and 
which involved the qnestion of set of current and the state of the tide at a certain hour of the night on which 
the crime was perpetrated, was referred to me in March last hy S. D. Morris, esq., district attomey for Kings 
county, New York, while the trial was pending. The conviction which followed was strengthened in the mind 
of the prosecuting attorney by the facts furnished from the office record, and his acknowledgment state!! ex­
plicitly that they materially aided in the course of justice. 
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Defensive works and surveys near Pltiladelpnia.-In anticipation of the movement of the rebel forces 
into Pennsylvania in June last, I offered my services on the 16th of that month to the governor of the State 
and to the mayor of Philadelphia, through Benjamin Gerhard, esq., with the consent of the Secretary of the 
'l'reasury. After the receipt of a telegram from Major Gc'leral N. J. T. Dana, in the following termi!: "I am 
advised by some of your friends here of your offer to make a reconnaissance for the construction of defensive 
works at this place. We have no engineer, and your aid would be invaluable if you,,Are still able to renew 
your kind offer and could eorntt at once, with such of your corp::i as you can bring,"~ proceeded to Philadel­
phia without delay, reaehing,,(hat city on the 27th of June. 

Assistant George DaMson, who had volunteered for the service, was directed to make a reconnaissance 
of the environs for military purposes, to embrace the northern approaches of the city. 

The site of Fort Dana having been approved, its construction was begun on the 2d of July by a party 
of sixty men, detailed by J. C. Ureeson, esq., fr~ the city gas-works. The work was completed as 
soon as possible, under the direction of Mr. Da~son. Several gentlemen not connected with the survey 
had volunteered with alacrity for the occasion, and were assigned to his aid, and he was thus enabled to carry 
forward the reconnaissance, in some detail, of the ground deemed most important. 

Feasible lines of defence having been developed and examined, I then minut?ly inspected them, and also 
the proposed sites for field-works, being accompanied in thi8 duty by Assistant~~vidson. A map of the re­
connaissance, upon a scale of eight hundred feet to the inch, ha" been furnished. It includes an area of eighty 
square miles, of which rather more tl1an half was minutely examined for defensive purposes. '1'hc map gives 
the general features of the country with as much :fidelity as the means and time afforded. Mr. Davidson's 
report points out the necessity of a close and detailed survey for the proper study of a complete system of 
defences. 

In his report full credit is given to all who volunteered and were assigned to him for field duty. He 
makes acknowledgment also for valuable data received from the North Pennsylvania Railroad Company, for 
plans and profiles of part of their road. Similar information was furnished by the connecting railroad 
company and by Messrs. S. C. Ford, Jesse Lightfoot and Jacob P. Tyson. The assistance of James Row­
land, esq., who was familiar with the localities, and who kiud,Jy accompanied the party and furnished his 
own horBes for the service, was very acceptable. . j 

Of the members of the Coast Survey, Assistant C. l\L 'Vache made a plane-table survey near the city, 
and was then transferred to a point on the outer line of approach for similar duty. His work embraced an 
area of about two and a half square miles, and included thirteen miles of roads and eight miles of water­
courses. These and other surveys were reduced to the proper scale as they came in for the general map. 
Assistant BalJie, after turning in the two plane-table sheets, returned to the work in Section III which he had 
left for the duty near lthiladelphia. 

Assistant P. C. ~West reported in July and made a plane-table survey of part of the northwestern 
approach. During the military operations near Harrisburg, Pennsylvania, he had been attached to the staff 
of Brigadier General_"J F. Smith. 

Mr. Rober~ E.M<W:ath commenced work with .Assistant R. M~ache, but in the latter part of the season 
aided Mr. Da-...ilson and made a reconnaissance of one pf the ridges near the city. His aptness a~d capacity 
for field-work at·e warmly c~mfiended. i 

Sub-Assit1tants J. S. Bi'ij#iford pd Clevdand ~kwell reported, the first on the 29th of .I une, and the 
latter on the 1st of .July. Mr. Br~ford wa1 employed a short time in contour work, and was then assigned 
to duty with .Assistant Boutelle. Mr. Roc~ell when called was about to take up plane-table duty in Section I. 
He commenced work near Philadelphia, but was taken ill. After recovering he reported to Assistant 'Vhiting, 
and made topograph~l reconnaissance of sev9al localities west of the Schuylkill. 

Mr . .A.. R. Fa1'#'tleroy joined Mr. Davi&i'on as aid on the 26th of June, and has been steadily and act­
ively engaged, either in the field or in reducing and plotting work for the large map. He surveyed about 
sixty miles of roads, ran a number of lines of level, and contoured part of the ground occupied by the inner 
line of defence, and is commended iu the field report for the prompt and intelligent discharge of all the 
duties assigned to him. , 

The department of surveys of the city of Philadelphia having volunteer,tl their service8, several of the 
surveyors and regulators of the dift'erent districts were referred to As!!ista.nt D{..vidson and took up duty in the 
field. The early part of July was rainy and unfavorable for progress, but all worked with commendable zeal 
and without charge for their party expenses. A preliminary survey around the site of Fort Dana was made 
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by Messrs. Jesse Lightfoot and J. F. Wolf, and they subsequently assisted with their party in the general 
survey. Mr. Lightfoot was for Sl)me time in charge of the map, and directed the proper arrangement of the 
materials furnished by the other parties. He generously placed at my disposal a large office, in which the 
field-work was rr,duced and plotted. 

Messrs. D. H. Shedaker and James Keily assisted with a transit and levelling party until the 20th of 
July. :Mr. Keily also furnished data for the map in plans and profiles. 

Messrs. J.P. Davis, Andrew French, Joseph Mercer and Jacob M. Seads, with a similar party, traced part 
of the ground of approach and the roads intersecting it. This party was from Kensington, and worked assid­
uously under many disadvantages during the first week of July. Another, with transit and level, under Mi.. 
Alfred Young, was engaged about a week in the same neighborhood. 

Several of the railroad companies promptly sent their engineers to the assistance of the city. The 
Reading Railroad Company placed at my disposal the services of Messrs. Charles McDonald, Richard 
McCaiFrey, Henry Stout and William C. Cleveland, who werP. during the month of July steadily engaged in 
extending the survey outward from the city. 

The Broad Mountain Railroad Company at the same time sent Messrs. T. Gui1ford Smith and Chauncey 
Ives, who continued in :field duty until the 20th of August. They made levellings of a large extent of 
ground. Mr. ~dward Sloau, of the Polytechnic Institute at Philadelphia, was assigned to this party, and 
after they were relieved continued levelling for the contour work until the 10th of October. 

The Mine Hill Railroad Company sent Mr. T. R. Stocket, who contoured portions of the ground from 
data furnished by the surveyors and engineers. He also plotted details for the map after the departure of 
Mr. Lightfoot. 

One of the first volunteers for surveying duty was Joseph Lesley, esq., of the Pennsylvania Central Rail­
road Company, who remained two weeks with Assistant Davidson, and further.eel the work by his knowledge 
of the environs of Philadelphia. Mr. J.B. Atkinson offered on the 2d of July, and assisted until the 21st 
of October, showing great aptness in contouring. Mr. W. G. Neilson came at the same time, and continued 
until the latter part of August, part of the time aiding in the party of Assistant C. M. Bache. Mr. E. D. 
Hallowell reported among the :first, and remained with Assistant Davidson until the close of :field-work, 
giving very important aid. Captain J. B. Williams was among the first volunteers. After assisting in 
reconnaissance, he was placed in charge of one of the forts. Mr. Charles Perkins was on duty a Bhort time 
with this party. but will be mentioned again as connected with another. Mr. James Steele volunteered and 
assisted iu the field until prostrated by sickness. Mr. W. T. Gummey aided for a short time in compiling for 
the map. M1·. ,V. E. Weber volunteered on the 2d of July, and worked efficiently at several periods 
throughout the season. E. 'I'. Hyatt, esq., offered his services on the 1st of July, and took charge of the 
men detailed from the gas-works for the erection of defences. He remained with failing health until the 
completion of Fort Dana, but, to onr deep regret, hie energy and usefnlne11s were cut short by his death in 
October. 

llr. L. R. Walton t!lok service on the 2cl of July, remained for nearly a month, and performed some 
good service after his return in October. 

Professor George Franck, of the Polytechnic Institute of Philadelphia., reported early in July, and 
assisted until tho middle of September in reconnaissance. Messrs. J. F. Clark, Albert L. Kern, H. Mcintyre, 
George S. Bethel, S. Brandeis, L. H. Steele, A. L. Massey, Benjamin Allen, and W. H. Clarke, joined about 
the same time, and were efficient and useful during the time which they were able to devote to the public 
service. :Mr. W. H. Bennett a~sisted in reconnaissance until the 3d of October, and Mr. W. C. Gatzmer 
until the middle of September. 

Many of the gentlemen whose names have been mentioned in connexion with the work of this party 
were recent graduates of the Polytechnic Institute. __ 

During the time referred to in the previous notice, a general reconn!li!J\ance of the sooth, the southwest, 
and the northwest approaches to Philadelphia was made by Assistant t!I/ L. Whiting. His map and report 
presented in Angnst was accompanied by local sketches of the most important sites for works of defence, 
and by remarks on the advantages of each of the por1· ions. This reconnaissance took in all the approaches 
by southerly ranges from Fort Miffiin westward, and t the northwest approach joined with the surveys made 
by Mr. Davidson. As in the first instance, Mr. W ing specified in his report the field-works and redoubts 
deemed requisite within the area of the reeonnais!lanee. 
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In summing up his report, .Assistant Whiting says: "The country was examined with as much care, 
and the positions, di5tances, bearings, and connexions of the different works were studied with as much dis­
crimination, aH tlw time allotted, and the nature of a preliminary recommi~~ttnee would allow. An elaborate 
and accurate survey of the country embraced within the natural limits of defence f;r so large a city would 
be most desirable. Such a survey would settle all questions of position, distance, bearing, elevation, 
intercepted or open fire, and the nature of the intervening ground, and "\vould probably lead to the modification 
of the present project for defence." It is indispensahle for a complete study of the question in regard to 
suitable defences. \ i ' 

Mr. W. B. l\icMi/rtr~, of the Coast Survey office, was on duty with .Assistant Vn1iting lls draughtsman . 
.Assistant R. M. B~he, who had been steadily employecl in Section VIII, reached Philadelphia on the 

27Lh of June, from St. Louis. On the 29th he volunteered for the surveys needed near Philadelphia, and 
made topograpyical sketches of the point8 deemed most suitable for immediate occupation. llis ai<l, Mr. 
Robert E. Mc¥ath, mapped in !I,< preliminary way the grounds adjaee11t to thm;e pointH. This service being 
completed, the duties of Mr. Mhe were changed to reconnaissance and construction, field-works heing com­
menced at suitable positions for guarding the western approaches of the city. Besides these, he bad selected 
and staked out several other sites for defensive purposes, and, with the aid of gentlemen who volunteered for 
the service, qui.,kly gave shape to the works which were first put under construction. " 

Captain Charle8 H. Gibson, second cavalry, joined himself to the party of A;;sistant 'l..fiache for the 
surveys, and in selecting the site for one of the earthworks, and also assisted in its construction. He was 
aiding in the work when a call was made for his services elsewhere. 

Captain H. C. Ulman, formerly of the volunteer service, also joined the party early, and aided in the 
service. 

Mr. J. W. Walker, a graduate of the Polytechnic Institute, volunteered and acted as engineer of site at 
one of the field-works. He was very assiduous in the performance of that duty. 

Captain Benjamin H. Smith, formerly of the volunteer service, was engineer of site at one of the works, 
and aided materially by his practical knowledge. . After its completion he took charge of the works at 
another fort which was then in progress. 

Mr. Charles Perkins, a graduate of the Univernity of Penn~ylvania, was making favorable progress on 
the work last referred to, as engineer of site, when he was obliged to relinquish the charge and resume Lis 
regular duties connected with one of the State railroads. 

Mr. II. Mcintyre, of the water department of Philad~phia, acted as engineer of site, and rendered very 
effective service in that ca~acity. ; 

Of his aid, Mr. Mcl\4Jith, .Assistaht R"tche makes special reference in his report, both in reganl to the 
good judgment shown in projecting the defensive works that lay within the scope of the reconnai1:1l!anee, and 
as to 11is care and industry in prqsecuting the details. 

The report of Assistant ~he, made at the end of .August, sp~cified the details of size and position of 
each of the works projected and constructed by his party under my direction, and furnished ahm careful notes 
of the milita-ry advantages of each of them for defendipg the western approach to the city of Philadelphia. 

One of the forta; was planned and con~tructed by jt\s!!istant 0. 0. Boutelle, who had volunt~ercd for the 
work of defences of the,eitg. Sub-Assistant J. S. ~ford assisted in this duty. 

Sub-Assistant R. E.~alter, who had been in service in my own party on the coast of Cgunecticut, was 
recalled, having volunteered for duty at Philadelphia, and reported to me there on the 30Nf of June. He 
was first detailed to throw up an earthwork for defending one of the western lines of approach. After its 
completion, he started with a party of five men and made a plane-table survey, inchuling both Lanks of the 
Schuylkill in the neighborhood of the city. On the west side of the river, ¥is map was extended as fft as 
the junction of Belmont avenue. This work was completed by the 5th ~.August, after which Mr.-Ualter 
returned to the party in Connecticut. 

From the drawing division o/ the Coast Survey office Mr. Edwin Hergesheimer reported at Philadelphia, 
under my instructions on the 2fJ'IJll of June. He at once made reconnaissance maps of parts of the northwestern 
approaches to the city, and during July and part of .August, a map of the mo:it important ground in the flame 
vicinity. This survey ineludeaj a district of about eight square miles. llr. W. E. \Veber, of the Polytechnic 
College of Philadelphia, voluntjlered and gave cheerful and valuable aid in the field-work. 

'l'he details of Mr. Herge».eimer's maps show decided aptitude and facility in reconnaissance. 
Hydrograpkic development l!.ff Montauk Point, N. Y.-In the latter part of June, before proceeding to 
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Section I with the steamer ~n, Lieutenant Commander Phelps examined the eastern approach to 
Montauk, in the immediate vicinity of which the steamer Great Eastern had struck in 1862. Several days 
were passed in establi~hing positions, and in running lines of soundi11gs, the result of which was that the 
Corwin was finally anchored 011 the rock by which the great steamer was <lamaged. Lieutenant Commander 
~ 
Phelps reports as follows respecting it : "'l'his rock Las twenty-four feet water. on it at low tide, and is a mile 
and a half (nautical) from .Montauk Point light-house, and bears from it cast 14° 45' north (true.) It is 
apparently the southern point of a ledge extenaing to tl1e northward about a mile and a quarter. This, on 
being developed, gave from four to six and three-quarter fathoms on a genernl course N. by W. ~ W._and S. 
by E. g E. (true.)" 

"About half a nautical mile, and N. 35° 30' W. from the Great Eastern rock, is another, (or a projecting 
point of the ledge,) on wli.lch there is twenty-eight feet w.ater at low tide. This rock bears from Montauk 
light-house E. 34° 41' N. (true,) and is about a mile and three-eighths from it. 'I'wo points of the rock 
give only twenty-eight feet, with deeper water between." 

The party of Lieutenant Commander Phelps determined positions by one hundred and thirty-two angles, 
and recorded thirteen hundred soundings in making the examination. A copy of the report, accompanied by 
a sketch ehowing the soundings, was forwarded to the Light-house Board in September, with recommendation 
that a buoy should be placed on the southern eud of the ledge on which the Great Eastern had struck. 

Hydrographic examination in l'lcw York lwrbor-In a communication addressed to me at the end of 
April, by Russell Sturgis, esq., president of the Board of Pilot Commissioners of New York, it was stated that, 
by order of the board, all matter excavated or dredged from the slips along the city front since 1859 had been 
deposited on Oyster island, or in the channel near it. Request was made at the same time for such an ex­
amination as might determine whether or not the deposits had affected the capacity of the channel. 

The examination deBhed was made in June, by the party of Lien tenant Commander Phelps, with the 
steamer Corwin. Soundings were made between GovernOl''s island and Robbin's reef, and additional boat 
lines we~on the Jersey Flats. 

The results of this survey were obtained under such adverse circumstances as strong currents, high 
winds, and smoky weather; but, as reported, a comparison with the soundings made in the same vicinity in 
185;) Rhows no material change. The probable effect of the deposits with reference to the action of the tides 
and currents will be made the subject of further study. 

The statistics of the work done in New York harbor by the party in the Corwin are as follows: 
:Miles run in sounding .•••••.....•...•....••....•••. , . • • . . . . • . • • . . • . . . . . 61 
Angles measured •.......•••...•.•..••.•..•..••.•....•••.. , • • • • . . • . • • • . 327 
Casts of the lead . . . . . . . . . . . . . . . . . . . . . . . . . . • . • . . . . . . . . . . • . . . . . . . . . . . . . . 2,382 

The chart of this resurvey ha8 been inked, and a copy of it fur:nisl1ed to the Pilot Commissioners. 
Hydrograpliy ef l'ludson river, ].;. ¥.-This work has been completed by soundings made this year 

above Hudson city, and extended to New Baltimore, where the work of recent seasons joins a survey which 
was made in 1855, and by soundings between Albany and Troy. 

The work of this season in the Huds•m was taken up by Mr. W.W. Harding, on the 1st of July, with 
a party in the schooner Caswell. .As last year, and previously, arrangements were made for keeping the 
shore-line survey even with the hydrography. Mr. Harding revised some of the soundings made last year 
in the neighborhood of Malden, and then continued the regular hydrography up the river, to a point above 
Coxsackie. 

Mr. Alexander Strausz, who had served with I,ieutenant Commanding Wainwright in the survey of 
the Hudson above New Baltimore, where the soundings of this year were to join with the work done in 1855, 
took charge of the hydrographic party in the middle of September. He was aided by Messrs. 0. S. Hein and 
H. G. Ogden, who had served in the work of this season near Coxsackie, and by Mr. P. l<'razcr, jr., the last two 
transferred from the party of Assistant Edwards, as was also the schooner A~o, whfoh had been used by 
him in Section I. 

By the 1st o.f October M1·. Strausz had defined the channel between Coxsackie and Stuyvesant, which 
is made intricate by the Kinderl1ook Flats, and by the middle of that month joined soundings above Stuy­
vesant with the previous work at New Baltimore. 

He then proceeded to Albany, and sounded the river between that city and Troy, closing the hydro­
graphy early in November. 
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The statistics of the season's work are aB follows : 
Miles run in sounding . . • . . • . . . . . • . . . . . . • . . . . • . . • . . . . • . . . . . . . . • . . • • . . . . . 165 
Angles measured . . . . • . . . . . . . . . . • . . . . . • . . . . • . . . . . • • . • . • • . . • • • . . • . . . . . . 1,827 
Casts of the lead . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . • . . . . . . . . . . . . . . . . . . . . lC,670 

In ad<lition to tlie hydrography, thirty-eight mile~ of shore-linl' W('re trneed for the sheets containing the 
soundings. Fifty-nine signals were set up and determined in po~ition in the course of the sea~on. 

Sketch No. 9 shows, in preliminrrry form, the chart of one prrrt of the Hnd8on which wai;t sounded this 
year. The original chart of the work is now in the office, with the journals of soundings and angles. Mr. 
Strant'Z had pa8sed the former part of the surveying yem in active duty, which will be ~tated under the head 
o~ Section VIII. l\Ir. Harding was employed during the same period in Section V, and fo now preparing to 
resume duty there. Mr. Strausz will be engaged in hydrogrnphic service in Section IV. 

Survey ef League island, Delaware rii·er.-In the latter part of January, at the rerpw~t of the Navy 
Department, Assistant Davidson was directed to make a plane-table survey of the north end of League i~l:md, 
and to sound out the narrow channel which passed behin<l tl1e island. He repOl'ted the i·ef'ults early in 
February, and with his topographical sheet turned in a comparative map, on wl1ich the changes which lmve 
taken place since the first survey arc clearly shown. The topography was basecl on twenty-two points, 
determined for the purpose by trianguhi.tion. For reducing his soundings to mean low water, l\fr. Davidson 

-transferred the bench-mark at Red Bank ferry. His full and explicit report demonstrates the causes that 
are concerned in the change of the hydrography. 

H.11drography around Delaware Breakwatcr.-Thc vicinity of the harbor at the DPbware breakwater 
was sounded <luring the :first two weeks in Augmit by Captain C. P. Patterson, hy<lrographic inspector of the 
Coast Survey. 8inee the completion of this hydrograpl1y a comparative chart has been made at the office 
for the Chief Engineer of the army, at whose request the survey was made. Captain l'atterson reports that 
the point of Cape Henlopen has extended two hundred and fifty yards to the northward since 1842. A few 
changes in the depth of water were noticed, which, although not such as to affect navigation or to make the 
harbor;;less available, are of much importance in reg9"rd to the permanency of the breakwater. The statistics 
of tiie hydrography are as follow: 

Miles run in sounding. . . . . • . . • • • . • • . . • • . . . . . . . . • . . • . . . . . . . . . . . . . . . • . . . . • 70 

Angles measured........... . • . . . . • . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 265 

Number of soundings .•..••.................................•..........• 3, 417 

The expense incurred in this survey was defrayed by the Engineer departmeut. 
Tidal ohsrn1ations.-'l'he self-registering tide-gauge at Governor's island (New York harbor) has been 

very successfully kept in operation during the year by Mr. R. T. Bassett, there having been fewer interruptions, 
probably, than in any other year. }'or comparison with the record at Governor's island, the observations 
with a box-gauge at Brooklyn have been regularly continued in the day-time. Meteorological observations 
have been steadily recorded at the permanent tidal station. 

SECTION Ill. 

FROM CAPE HENLOPEN TO CAPE HENRY, INCLUDING THE COAST OF PAUT OF DELAWARE, 'l'B1" COAST OF 
MARYLAND, AND PART OP THE COAST OF VIRGINIA..-(S1rnTcu No. 10) 

The work of all the parties assigned to fiC<ld duty in this section has been done in connexion with the 
army, except that of the hydrographic party which completed the chart of the Potomiic for the Navy De­
partment. The surveys made have been almoet entirely for defrusivc purpo~es and chiefly for the Engineer 
department. 'l'hey are as follow: 

1. Triangulation to determine points in the environR west aml north of Bultimorl', l\laryland. 
2. Determination of the heights of points now fortified in the vicinity of 'Vashington, D. C. 
3. Plane-table survey of part of the environs of lhltimorn. 
4. Topography above and below Blalleusburg, Maryland, extending tho survey of the District of Co­

lumbia beyond the northeastern boundary into the State of Maryland. 
5. Plane-table survey to connect with that last mentioned, and running beyond the southeastern bound.'lry 

of the District., north of the Potomac. Part of this wo1·k at the eastern corner of tlw DiBtrict is yet to be 
completed. The party here engaged also added details to the topography aliout Olmin bridge, above 
Georgetown, D. C. 
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6. Minute topography of Roaier'a Bluff. The surface of the ground was very carefully contoured 
between Oxen Hill and Broad creek, Maryland. A plane-table survey was made, by the same party, of 
J ones's IJoint, ncm· Alexandria, Virginia. 

7. Triangulation and shore-line survey 
ol the Eastern Branch to Anacostia bridge. 
Fort Lyon. 

of the Potomac river, between Alexandria and Georgetown, and 
This party also furnished points for extending the survey about 

S. Topography of the vicinity of Fort Lyon, and connexion witl1 surveys near Alex,mdria. Survey of 
roads meeting at King George Court House, and reconnaissance duty for the army ,Df the Potomac. 

9. Special examination of the roads and country north and west of Stafford Court House, connected with 
army movements. 

10. Hytlrographic examination to the eastward of Winter Quarter shoal, off the coast of Maryland, and 
completion of the hydrography of the Potomac river by soundings between Indian Head and Alexandria. 

11. 1\Iagnetic declination, dip, and intensity, obaerved at the station in \Vashington city. 
12. 'l'idal observation continued at t}ie permanent station at Old Point Comfort, Virginia. 
Offecc-work.-The engraving of general eoast chart No. IV, Cape May to Cape Henry, as a preliminary 

chart; of coast chart No. 3G, Chesapeake entrance, as n finished chart, and of Rappahanock river, sheet No. 
5, from Occupacia creek to Punch Bowl, has been completed. The drawing and engraving of preliminary 
charts of l\Ietomkin inlet, Virginia, and of PotDmac river, sheet No. 1, from the entrance upward to Piney 
Point; Ko. 2, from Piney Point to Lower Cedar Point; No. 3, from Lower Cedar Point to Indian Head, 
have been completed. Progress has been made in the drawing and engrnving of Potomac river, sheet No. 4, 
from Indian Head to the Chain bridge. The engraving of coast chart No. 29, seacoast of l\laryfanr} and 
Virginia, and of Hampton Ruaus, Elizabeth river, Virginia, has been commenced. Additiorni l1ave been 
made to the progress sketch of the Section. A preliminary edition of Potomac river, sheet No. 4, from 
Indian Head to the Chain bridge, and a military map of southeastern Virginia, have been engraved on stone, 
and considerable additions havo bcm mnde to the genera} map of Virginia in colors. 

Triangulation qf tlte environ.s ef Baltimore, ll:ld.-This work was takep. up by Sub-A~lfistant C.H. 
Boyd, on the 1st of August, and WflS done under the direction of Colonel Ra~olds, chief engineer 8th army 
corps, in order to furui~h the basis for the plane-table survey of ground that would be commanded by the 
military defences of the city of Balti11Jore. The triangulation, 11.S for as dcaired for that purpose, was concluded 
on the 2'ifth of the month. Mr. Bo~ was aided by a working party of soldiers which he had employed in 
similar duty in the vicinity of 'Vashington, and which were transferred for the service at Baltimore by an 
order from the commander-in-chief. At one of the stations near that city a tripod was required, with a scaffold 
thirty feet high, for observing with the theodolite. The statistics of·the work are as follows: 

Stations occupied . . . . • . . . . • . • . . • . . . . . . . . . • • . . . . . . . • . . . . . . . . . • • . . . . . . . • • 8 
Angles measured. . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . • . . . . . . • . . . . . . . . . . . . . . 16 
Number of ub8ervatious. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . • 902 

Sixteen points were determined for the use of tl1e topographical party. The record of angles and other 
field-notes was made iu the usual form and sent to the office. 

{I'riangulation ef tlte military defences ef Washington city, D. C.-At the request of Major Gooeral 
Bar'!tbrd, in charge of the fortifications, who desired to have notes of the elevation of each fort above the tide. 
level of the Potomac, Assistnnt C. A. ~hott was directed in January to make such horizontal and vertical 
measurements as would ·furnfal1 tl1e required data. This was done at ii1tervals in the course of the spring, 
when the range of duties in the computing divhiion of the office concurred with favorable weather for the use 
of the thcur!olite in tlw field. The nperati ms concluded at the end of May were carried on under the general 
direction of Lieutenant Colonel J. NJ Macomb, United States engineers. Some of the positions and 
heights were furnished immediately to the plane-table parties then engaged in completingJ'he survey of 
the environs of the District of Columbia. No signals were erected by the party of Mr. chott, but liB 

the flagstaffs were in all eases observed on as signals, each station was of necessity occupied eccentrically. 
The labor of computation was thereby increased, but outlay for materials and fixtures was avoided. Each 
of the stations was visited but once, the measurements of horizontal angles being repeated three times, and 
the vertical measurements four times, and in some cases more. The statistics of the horizontal or triangular 
measures are as follows: 



 

THE UNITED STATES COAST SURVEY. 

Stations occupied ...............•..................................... 
Positions determined .................••....•...•....................... 

59 
54 

Horizontal angles measured. . . . • . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . • . . . . . . . . . 440 
Number of observations.................. . . • . . . . . . . • . . . . . . . . . . . . . . . . 1, 016 
.Area of triangulation, (square miles)...................... . . . . . . . . • . . . . . . . 86 
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'I'hc heights depend upon a 8erics of tidal observations continued for rather more than a year at the 
navy ya.rd, and completed at the end of the year 1860, the records of which are on file in the tidal di\·ision. 

The half-tide level of the Potomac was adopted as the plane of reference, and tlic elevations were 
corrected in the computations so as to conform to it. The statistics of the vertical angles arc as follows: 

Heights determined..................... . . . .. . . . . . . • . . . . . . . . . . . . . . . . . . . . . . 68 
Stations occupied . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 59 

Zenith distances measured. . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 216 

Mr. :.u~~ic~0~1~J:;r:7~i:1~
8lti;_·s~~t~· i~ 0tl1~· .fi.eia.·,~~;k ·~~d ·I;;e·p-;red. ~h~ ·d~1ili~~t·e r~~:rik The 

originals, amongst which are descriptions of seventy stations in the vicinity of the Ditltrict boumlary, are 
now at the office . 

.Assistant Scbltt used the Garn bey tlieodolite No. 57 aml the 'Viirdemann No. 88 for determining 
horizontal angles. The first only was used in the vertical measurements. 

In the latter part of June l\Ir. Schott was assigned to special duty in Section I, which has been already 
noticed under the head of magnetic observationti in that chapter. I have referred elsewhere to his co-opcra­
tion_in the expe1·iments designed to settle the qnestiun as to the proper treatment of magnetic needles on iron 
vessels. 

Notes giving the geographical positions, the heights, and the distances intervening between the fortifica­
tions, were furnished to General Barnard in March, and further information of the same kind as the results 
were reached. 

'l'opograpliy ef the suburh.s ef Baltimore city, 11-ld.-The advance of the rebel army in the latter part 
of June seeming to threaten the city of Baltim•n·e, application was made to me for the services of topographers 
to map the ground which it was intended by the military authorities to occupy with defensive works. 'l'lie 
calJ of Colonel J.jH . .Ale~nder, acting chief engineer of defences, wa11 immediately met by the assignment 
of Mr . .A. Lindeiliiohl from the Coast Survey office. For the rapid reconnaissance then needed, Sub-Assistant 
J. W. Donn was also detailed. 

On tlie return of the chief engineer of the middle department, Colonel W. F. Il~nolds, wl10 at the 
juncture was at Harper's Ferry, it was deemed advisable that a full topographical survey should be made of 
the ground extending three miles beyond the city limits of Baltimore on that part of the northern and 
Wef!tern sides of the city which were to be defended. This survey was taken up by Mr. J\'nn, and was 
prosecuted during the month of July as far as the triangulation points allowed. .As already stated, addi­
tional points were furnit1heil hy;Sub-Assistant Boyd in .August; aft?1" which time the topography was steadily 
continued. Sub-.Assistant rMm was withdrawn early fo October tj meet a call for topographical service near 
Chattanooga, Tennessee, and yas relieved byJ Sub-Assistant Iani/>lla, who is still at work in the pnvirons of 
Baltimore. Mes1us. F. A. ~ber and C. S;-¥:ein 8erved a8 aid8 in tlie 11lane-table party, the former until the 
10th of November, when he resigned. 

Topography between Bladensburg and Lccsboro', .Md.-The pla"e-table survey which wa6 in progress 
at the date of my last annual report, under the direction of Colonel Momb, was continued duriJg the winter 
along the northeas~ern boundary-line of the District of Columbia. Sub-_.\.ssi8taut Charles "J!'e~1son relieved 
.Assistant C. M. ~che on ~he 8th of December, and extended the topography northward and westward to 
Leesboro', joining there witji work done in the preceding season by Sub-Assistants Dorr and Rockwell. 'l'be 
lower limit of Mr. 1'-.ergUlill>n's sheet is the Wrashington branch of the Baltimore and Ohio railroad in the 
vi~in~ty of Bladensburg. Below Hladenburg ~r southeast of that village, ,he Maryland approaches of the 
District were surveyed by Assistant ]. Hull Altams, who relieved Mr. Fcr~son on the 18th of l\f.arch. The 
belt of topography so added to the survey of the District of Columbia is about three miles wide. .Mr. Adams 
e:i1:tended the work towards the eastern corner, intending to join there with a survey by Sub-.Assilltant Donn. 
The statistics of the topography above and below Bladensburg are as follows: 
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Roads surveyed. . • . . . . . . . . • .•..••..•. , . • • . . • . . . . ...••••• , •.•.•. , . . • . • . 42 
Creeks ...........•..........•..•........... , ............... , . . . . . . . . . . • 22 
Area, (square miles). . . . . . . . . . • . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • 12 

On being detached from service in this section, Sub-Assist~t Ferguson took up and coutinuecl a survey 
on which he had been previously employed in Section I. The party of Mr. Ad\.ais continued the work in 
Marylaml until the end of .June. 

Plane-taMe surv1~:1/ ar!joining the southeastern boundarz; ef tlie Di.~trict of Columbia.-A plane-table sur­
yey for the extt>nsion of the map of thy District of Columbia on its southeastern side was begun in the micldle 
of January Lv Snb-A~6istant J. W. llonn. J,ike the additional work mentioned in the last notice, a breadth of. 
thref miles w~s given to the supplementary topograpl1y along the enjire southeastern bom1dm·y. Sub-Assistant ' 
D"'i/n was aiderl in the field;"by Mr F. A. Lu-.lie1· and Mr. 0. S<i.A:Iein. The work was continued until the 
end of June, when Mr. DliJin w:is called to Baltimore for the emergency which seemed to threaten by the 
approach of rebel forces towards that city. His survey supplementary to that of the District of Columbia 
shows the contour of ground, and all the surface details within an area of twenty-five square miles. The 
sheet containing them is now in the office. 

Part of the ground outside of and adjacent to the eastern corner of the District where the two additional 
surveys we1·e intended to meet, yet remains to be surveyed. The statistics of the work done are as follows : 

Roads and streams traced. . . . . . . . . . . . . • . . • • . . . . . . . . . • • . . . . . . . . . . . . . . 173 miles. 
Area of topograpl1y, (square mile~) .......................... , . . . • • . . 25 

P1ane-table .vun:ey near Cltain bridge, above Georgetown, D, G.-The topography of Fairfax county, in 
the ...-icinity of Fort Marcy, and between it and Langley, Virgini,, was continued for a short period aftei; the 
end of tlie la8t surveying year by the party of Sub-Assistant .T ~n Meehan. TLe surface details then traced 
in l1ave been added to the plane-table sheet·of the survey which was made by Mr. Robhins before the close 
of t1iat season. llr. 1\IccW,n resigned on the 3d of .January, Biuce which time the work of the party has 
been conducted bf Ur. ~mn. For joining the contour lineH which lrncl been run by the topographers before 
engaged, Mr. Dlfun determined the position and height of several points under the direction of Colonel 
Macomb, and then took up plane-table work in the vicinity of Fort Meigs, for extending the District survey, 
as already stated. 

Topograph.y of R•Mier's Blvjj, Md.-At the request of the Engineer department, a minute survey has 
been made of tlte Maryland bank of the Potomac from Oxen Hill to Broad creek, and from the shore two 
miles back, or to the bounds of the valley of St. Philip. The,ground surveyed includes Rosier's Bluff and 
its vicinity, or about four miles of the eastern bank of th~ ftver opposite to Alexandria. This work was 
commenced early in December, 1862, by Assistant A. M. l'ilJirrison. In contouring the topography of the 
bluff, the horizontal curves were carefully levelled and drawn in to represent successive eleYations of ten feet. 
'!'hose of other pa11:s of the ground show heights of twenty feet. All the surface details are comprised on 
the sheet that could be callccl for in military purposes. i '.rhe survey was made on a large scale, and when 
com pl etc, a tracing of it was fumisl1ed to General Ba¥rd, chief engineer of the defences of Washington. 

1\fr. Harrison, being in cl1arge of tlJP drawing divi8ion of the office when called on for this survey, occu­
pied at intervais, parts of the first three months of the ye.ar in its execution, bis aid, Mr. H. W. Bache, 
continuing the field-work when Assistant Harrison was neceRsarily abRent. 

The closing of this survi;y waR followed by a fort.lier request from the chief engineer for a special 
topographical map of tl1e ground around J<~ort Lyon, on t;hc south side of Hunting creuk, below Alexandria. 
It was also thought advisable that a close1· delineationj should be made of the shore-line of the Potomac 
between Alexandria and the "Clmin bridge." ,Mr. HiM-ison, with these objects in view, organized a second 
pmty, to be in charge of Sub-AssiRtant C.H. W>yd, as already stated, intending, in person, to make the survey 
around Fort Lyon. The work was beguu, but was deferred by a request from General Bar~rd for a plane­
table survey of Jone~'s Point, which juts out into the Potomac below Alexandria. Tl1is duty was immedi­
ately taken u11, and was completed on the 27th of April. A map of the point, showing the character of all 
the objects then on it,/nnd the surface contour for elcYations of two feet, was furnished to the chief engineer. 

Assistant Ifarr:ilin then took up the levelling rcqui1·cd for the topography about Fort/Lyon, and con­
tinued that service until the 11th of Ma,y, when bis party was transferred to Assistant C. liq Bache. All the 
requisite points of triaugulation and level r¥"a.rks covering the area to be mapped, as also a carefully prepared 
projection, had been provided by Mr. Har'li!'son, who was soon after assigned to plane-table duty in Section I. 
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Mr. A. LindJi..ohl assisted Mr. H.Jrison in the survey of Rosier's Bluff in December. 
are general statistics of the work done by his party in Section III: 

Shore-linp, surveyed. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11 
Creeks and ponds , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 21 

1\farsh -line traced .•................................................ 
Roads.................. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 271 
Arca, (square miles)...... . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . 7 
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The following 

miles. 

ln levelling, the total number of pegs set was four hundred and ninety-five, and an aggregate of forty-
one miles aud a half was run in tracing the lines of contour. , ·, 

Topofrapliy ef the vicinity ef Fort Lyon, Va.-'I'his work was continued in 111/y and Jdie by Assist­
ant C. MJBachc, but suspended during the next three months, the services of Ur. Bache being then required 
near Philadelphia. He resumed the plane-table survey about Fort Lyon in October, and completed it at the 
end of the surveying ye~r. A tracing frum the topographical sheet has been furnished to the chief engineer 
of defences. 

Triangulation between Alexandria, Va., and Georgetown, D. C.-Points being desired for extending 
the plane-table survey of the vicinity of Alexandria beyond Fort I. .. you, in accordance with the wishes of the 
chief engineer of defences for the city of vVashiugton, the angular l]leasurements necessary were taken up 
on th.e 1st and completed by the 28th of April. Assistant A. M. ~rrioon had the general direction of the 
work, the plane-table surveys being also in his charge. Major General~~unard fumi~hed details of men, aJ_Jd 
the Quartermaster's department the requisite means for moving from station to station. Sub-Assistant ~d 
conducted the field-work, and after completing the determinations near Alexandria, ex:tended the triangulation 
up the Potomac to Georgetown. In doing so, the positions of the hydrographic signals used by the party of 
Captain Patterson in sounding that part of the river, were determined, and also points for a resurvey of the 
shore-line. Thirteen stations were occupied, and twenty-seven points determined by eleven hundred and four 
measurements with the theodolite. 

Slwre-li'Tte survey ef tlu{ Potomar:, betweeu Alexandria a'Ttrl GeorgPtoum, D. C.-}'ollowing tl1e triangu-
1ation referred to above, Mr~'13oyd commenced wo1·k with the plane-table on the 1st of ~f:iy, and trac("rl both 
shores of the Potomac from Little Falls bridge to Alexandria, includiug the wharves there and similar details 
along the '\Vashington side of thfl river, and of the eastern branch of the Potom:ic to Anacostia bridge. This 
duty occupied his party until the 26th of July. Thirty mifos of shore-line were traced. An aggregate of 
five miles of wharf-line is shown on the plane-table sheet, and ten miles/of road and canal. The resulting 
map has been inked and is now at the office, with the records of anguiaJ determinations on which it depends. 

Topograpltical service 'Ttear Fredericksburg, Va.-Assistant C. 11r/ Bache, who had continued the topo­
graphical work.near Bladensburg, under the orders of Colonel Macomb, :ifter the close of the previous surveying 
year, was ass~ned to duty with the left grand division of the army of the Potomac, and r<.'ported to l-Iajor 
General }'ra'\iklin on the 9th of Decembf'r, 1862. Ile crossed the Rappahannock with the army on the 12th, 
and after its return to the north bank was employed in making surveys, with tlw compass and chain, of the 
road to King George Court House, and of the lateral roads between that and the Potomac on one side and the 
Rappahannock on the other. General service was also r~dered by reconnoitering and reporting the eondition 
of other roads in the vicinity of Fredericksburg, with jreference to their fitness for the passage of artillery 
and infantry. The road surveys were plotted in .Jam;iltrY and made over to the military authorities for the 
use of the army. In the previous season Assistant Bache had executed the topography of the nortl1 bank 
of the Rappahannock opposite to Fredericksburg, and had then extended his examiuation of roads in two 
directions as far as the Potomac. He was employed during the summer iu the surveys for defensive works 
near Philadelphia, in Section IJ. 

Sub-Assistan~ 9harles '1;tosmer, when my last annual re1rnrt closed, was 011 dut.y with the division of 
Major General .Fra"'lin, having joined it in .lHary land, and proceeded with it to Virgiuia, after aiding in the 
survey of the vicinity of W)lliamsport. Assistant P. C. F. West was also attached to the left gmnd division, 
and himself and Mr. Ho~r rendered service along the route to Stafford Court House in the advance, by the 
examination of roads for the movement of troops. .-

Application having been made ,11revi<msly by Jltfajor General B!'i.nks for the services of a topograpl1er 
acquaiuted with _the coast of Louisl{na and 'l'e\JU!• Mr. HQli!f\Cr was detached from duty in this section and 
i·eported for service on t.~e Gulf coast on the 28th of November, to which furtl1er allusion will be made under 
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the head of Section VIII. He was employed in Section I during the summer, but in September proceeded 
again under orders to join the army of the Gulf. 

The subsequent occupation of Assistant vVest will be referred to in the notices of work in Section IV. 
He was also engaged in Section II. 

Examination near Winter Quarter &lwal.-lt having been brought to my notice that tl1e steamer Baltic 
had struck, or was supposed to have struck, on a shoal off the boundary-line between Maryland and Virginia, 
in the autumn of 1862, Lieutenant Commander T. S. l'helps, United States navy, was directed to make a 
thorough examination of the locality with the surveying steamer Corwin. No sucl1 feature to the eastward 
and near to vViuter Quarter shoal existed when the chart of that part of the coast was published. 

The examination by the party in the 22;,~n was made in April last, and the result is stated in the Ap­
pendix (No. 6.) It will be seen by reference to it that careful soundings, made under favorable circumstances, 
gave no indication of the existence of a shoal outside of the Winter Quarter shoal. The conclusion of Lieu­
tenant Commander Phelps relative to the non-existence of the supposed danger was published in 1\fay .. 

Hydrograpliy ef tlw Potomac rioer.-The steady labors of Lieutenant Commander Phelps, with his 
party in the steamer Corwin, as stated in my report of last year, had far advanced the survey of the Potomac 
towards completion when my report was handed in. 'The soundings were continued above Indian Head 
during tl1e winter of 1862-'63, and joined at Alexandria with the hydrography of the party of Captain C. 
P. Patterson, who had closed work in the stretch between Alexandria and Georgetown in the previous 
autumn. 

Lieutenant Commnnder Phelps, before taking up the plotting of bis chart, made additional soundings in 
the "Kettle Bottoms," and thus remarks on the character of that part of the work: "The soundings on the 
"Kettle Bottoms" were made very close, six hundred and fifty-two miles being run in developing the shoals, 
or between Lower Cedar I~oint and the neighborhood of Cob Point. I believe that we succe<ided in finding 
most of the lumps, but they are abrupt, and apparently cone-shaped, and some are so very small that it is 
possible others may have escaped between casts of the lead. They seem to be composed principally of 
oysters and sand. Ten feet was the least water found on them." 

Of the Nanjemoy Reach of the Potomac, Lieutenant CommandGr Phelps states that the shoal~ appear to 
be formed of sand, gravel, rocks, and oyster shells. Further up the river they are of sand and pebbles. 

The southern bank of the Potomac.: was traversed by bands of rebel soldiers while the party in the 
Corwin was prosecuting the hydrography; but, though often within gunshot, the boat parties were in no 
instance molested. These bands were supposed to be concerned in receiving and aiding the contraband traffic 
across the river. In his progress up the Potomac the place chiefly used for crossing with contraband articles 
became known to Lieutenant Commander Phelps, and was promptly reported to the naval authorities. 

Between Blakistone island and Indian Head eight tidal stations were occupied. The mean rise and fall 
of the tide was found to be about one foot and five-tenths. 

The aggregate statistics of the hydrographic work below Alexandria show the thoroughness of the 
survey. They include those given in my last annual report, which was turned in while the party was still 
on dnty afloat: 

Miles run in sounding. • . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . • . . 2, 44 7 
Angles observed .. _ ... _ ................ _...... . . • . . . . . . . . . . . . . . . . . . . 10, 551 
Casts of the lead. . . . . _ ....................... - _ ..•. _ ...•.. _. . . . . . . • 165, 048 
Length of river course sounded, (miles)....... . .. - _ ................ _... 77 

The chart of the Potomac, in four sheets, was spe<idily issued, and has been largely distributed for the 
use of the naval and transport service. In the middle of February Lieutenant Commander Phelps, on 
learning that Major General Hooker, then in command of the army of the Potomac, needed information as to 

the soundings and landings on the Virginia shore to the southward and ea11tward of Aq_uia creek, supplied 
what was desired. 

In April the steamer Corwin proceeded to New York, and was there employed in duty which has been 
mentioned under the head of hydrography in Section II. Later in the season the party was employed in 
Section I. 

The recommendations sent in by Lieutenant Commander Phelps for additional buoys in the lower part of 
the Potomac, and in r('gard to changes desirable in the position of some already placed, are contained in the 
Appendix (No. 29.) 

ltiag'lftttic observatims.-After his return from Section I, in which he had occupied a number of stations, 
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Assistant 0. A. Schott determined anew the magnetic declination, dip, and int.~nsity at Washington. The 
site selected, and in which the observations have been repeated several times, is near the Coast Survey office· 
The determinations were made with the instruments used in Section I. The results last found are given 
in Appendix: No. 22. 

Tidal observations.-The series of records at the permanent tidal station at Old Point Comfort, Virginia, 
has been continued during the present year with a self-registering tide-gauge. l\Ir. M. C. King, as hereto­
fore, ha.s charge of the station. 

SECTION IV. 

FROM CA.PE HENRY, VIRGINIA., TO CAPE FEAR, NORTH CAROLINA, INCLUDING PART OF THE COAST OF 

VIRGINIA AND NORTH CAROLINA. 

The three parties sent to this section worked under the orders of Major General J-1. Foster. In the 
triangulation of the Neuse river, which was executed by one of the parties, the regular progress of the sur­
vey in Section IV has been advanced. The two topographical parties moved and acted at special call for 
military purposes. Their work between the Neuse and Tar rivers, and in the vicinity of Washington, North 
Carolina, as well as that of the triangulation party, is referred to in a communication from General Foster, 
which I have placed in the Appendix, (No. 26.) 

0FFICE·WORK.-The drawing and engraving of preliminary charts of Hatteras inlet and of Oregon 
inlet, North Carolina, have been completed. Progress has been made in the engraving of coast chart No. 
37, Cape Henry to Currituck sound. The drawing of coast chart No. 47, Bogue inlet to Barren inlet, North 
Carolina, has been continued, and the engraving of the same, and that of coast chart No. 48, Barren inlet to 
Lockwood's Folly inlet, embmcing Cape Fear and approaches, has been commenced. A lithographic edition 
of the latter, in a preliminary form, aud also of general coast chart No. V, Chesapeake entrance to Ocracoke 
inlet, have been produced for the u~e of the North Atlantic blockading squadron, Admiral S. P. Lee; and a 
map of the mountain region of North Carolina and Tennessee, including also parts of the States of Virginia, 
Kentucky, Alabama, Georgia arrd South Carolina, has been drawn and engraved on stone for the use of the 
armies in the field. 

Trianqulation ef Neuse river, N. C.-F'or t:fiis work a party was assigned to the charge of A~sistant 
G. A. Fahfeld, and the use of the schooner JameJ fuJJ,Jor transportation. The vessel left *w York on 
the 2d, and reaehed Newbern on the 12th of .February. In the course of a few days Mr. Fail'lield reported 
to Major GeaJaI l<~oster, who had just returned to the department, and tendered the services of himself and 
his party for special duty. No occasion immediately arising for their employment in military surveys, the 
triangulation of the Neuse river was commenced, and in the course of the season completed from New,bern 
downward as far as Goose creek. The site of the preliminary base which was measured by Mr. Fai~ld in 
}larch is at the forks of the Neuse and Trent rivers. The measured line was found to be 1,592.09 metres 
in length. Every facility requisite for this work, and for that dependent upon it, not afforded by the outfit of 
the party, was supplied by General l!~oster. Brigadier General Prince also made kind offers of assistance 

to further the survey. / l:; · · 
Sub-Assistants P. C. F~fost and Cleveland . ckwcll, who were to be employed directly in connexion 

with the army of General p..ytcr, aided Mr. Fai eld, the last named in the base line, and the former in 
erecting signals for the triangulation. 'l'he series of triangles follow the course of the Neuse river to a point 
about twelve miles below Newbern. All the stations had been occupied by the 16th of May, when the 
work was cl-0sed. The statistics are as follows : 

Signals erected .....• '. . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 19 
Stations occupied. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 18 
.Angles measured...... . . . . • • . . . . . . . . • . . . . . • • . . . . . . . . . . . • . • . . • . . . . . . . . . 117 
Number of observations.... • • • . • . . • . . • . . . . . • . . . . . . . . . • . • • • • . • . • . • . . . . • • 2, GOO 

Mr. Fai~d's measurements with the theodolite detel'Illined the positions of twenty-two :points. On 
eompletiog the field-work and computations, a sketch showing the triangles and the contiguoue;shore-lines of 
the river, with a liast giving 1;he exact lengths of the triangle sides, was furnished to General\toster. 
_.f!he existing dps of' the N_euse river being very imperfect, the triangulation which was executed by_Mr . 
..1:!'4Vfield had been much needed. The demands on the survey in other sections did not admit of the assrgn­
meat of a party to aoand -out the river at this time. 

6 c s 
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Mr. Horace AndJon aided in th€ triangulation, and accompanied .Assistant Fairfield in duty which has 

been noticed under Section I in this report. 
Eervice m the military departml"lit of North Carolina-Besides the regular work of the survey aeoom­

plished this season in the sect.ion, and 11oticed under the precedi11g l1ead, the circumstances of the military sep\rice 
in North Carolina at the openinfi of the present year led to a very effective co-operation bJ' .Assistant l'. C. "Mv est 
and Sub-Assistant Clevelanl\ftockwell with the forces under command of Major Gen¢1 Foster. Mr. Rockwell 
reached Newbern on the 2d of February, just after the departure of the general. On being advised by Bi;iga­
dier General Prince of the neecl of a topographical survey of the approaches to the city, that work was imme­
diately commenced, a11d was for a short time steadily prosecuted. Frequent calls, lwwever, were made in th~ 
following two months for :Mr. Rockwell's services in reconnaissance, and for the compilation of such maps as rapid 
tours would afford. On the 16th of March he was ordered to make a thorough reconnaissance of the roads and 
of the country generally on the northern side of the Neuse. For this purpose the 85th regiment New York 
volunteers, Colonel Belknap, was assigned as escort. Mr. Rockwell was engaged in this service until the 1st 
of .April, and brought back with him material for a reliable map of the district within a circuit of teu to 
twelve miles. Some time after, when General Foster was still at Washington, on the''l'ar river, and during 
the siege of that place, Mr. Rockwell accompanied General Prince to the Tar river at his request, to recon­
noitre the battery of the enemy at Hill's Point. The garri.llon of Washington was relieved soon after by a 
force led by General Foster in person. Under his direction Mr. Rockwell accompanied the detachment and 
completed the map of the road between the besieged town and Newbern. At 'Washington he sketched the 
grnund held by the enemy, their batteries and field-works, arid also the lines of defence ellected to repel the 
attack, and the country adjoining, and furg(shed copies of the map to General Foster and General Prince. 

Early in May Sub-Assistant RockM;n was sent on a reconnaissance with four companies of cavalry, 
with direction to pass through Pollockvillc, Young's Cross-roads, Pelatier's Mills, and by White Oak river, 
to return by way of Newport barracks. Lieutenant Colonel Lewis, of the 3d regiment New York cavalry, 
was in command of the escort. One of the enemy's mounted videttes was captured at Young's Gross-roads. 
On learning soon after that a compauy of rebel cavalry had passed down the same road, the purpose of the 
expedition was changed to a pursuit. 'l'he enemy was taken by surprise at Pelatier's Mills. Sub-Assistant 
!Wckwell rode in the.cavalry charge, the result of which was the capture of thirteen prisoners with their 
arms, and thirty-five horses with their accoutrements. '!'hough the rapidity of the march ou the enemy's 
camp did not admit of gathering local information, Mr. Rockwell noted that the command had passed .over 
the more elevated part of a great swampy trnck between the Trent and White Oak rivers, and th11t the rail­
road to Beaufort could be approachf'd from the southward for a stretch of about twenty-seven miles, only by 
a few swampy roads branching from the main road which runs along White Oak river. Mr. Roekwell had 
previously added to his map of the upper side of the Neuse by attendiag the command of General Spinola 
in a movement towards Washington hefme it was relieved. In .June he was .relieved from duty in this section 
.and assigned to service in Section I. The sense of Major General !foster of the aid afforded in his depart­
ment by the parties sent t!iere is given in a communication which he addressed to me on the 1st of June, a 
copy of which will be foui#d in the .Appendix, (No. 26.) 

Sub-Assistant Rocl~ell took up work in Section I at the opening of the summer season, and after an 
interval in .July employed in surveys for defences at Philadelphia, returned to the coast of Maine, and was 
there engaged until the close of the surveying year. He is now on duty in the military department of Vir-
ginia and North Carolina. / ,; 

Sub-Assistant P. C. F. w}:t reported to Major General\roster on the 18th of March, but a movement 
beh1g then on foot in the military department, there was no immediate occasion for his assignll1€I1t to duty in 
reconnaissance outside of the ground held by the United S&ates forces. He therefore joined the party of 
Assistant }'airfield, and assisted in the triangulation of the Neuse river, as already stated. While this work 
was advancing, Mr. West was called on for a reconnaissauce of Wilkinson's Point, near the mouth of the 
Neuse, and for an examination of the northeast bank of the river up to Fort .Anderson, opposite to Newbern. 
This was done before the garrison at Washington, North ~lina, yaa relieved from the siege of that )>ost 
by the rebel forces in April. Soon after the return <Tf General F .. r to Newbern, Sub-Assistant West was 
directed to map the country along the railroad above Morehead City, and, if practicable, a stretch of four 
miles on each side of it, but other calla from the military authorities intervening, but litde pr<:>gress was made 
ill this special survey. He continued in general reconnrusaance duty until relieved by General Foster. 

At the end of J nne, and beginning of July, Mr. ~twas in a-0tiv-e military duty on the 1tatr of General 
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W. F. S~, in the vicinity of Carlisle, Pennsylvania. He was, later in the season, engaged in topography 
near Philadelphia, but the application of General Smith for his services being renewed in September, he 
reported to that commander for duty at Chattanooga, Tennessee. 

At the request of Admiral Lee, a party has been assigned to work under his orders in Albemarle sound. 

SECTION V. 

FROM CAPE FEAR, N. C., TO ST. MARY'S RIVER, GEORGIA, INCLUDING THE COAST OF PART OF 
NORTH CAROLINA, AND THE COAST OF SOUTH CAROLINA AND GEORGIA. 

In three localities of this section the regular work of the survey has been advanced by the assignment 
of three parties. One has made a eomplete hydrograpl1ic resurvey of the channels into Port Royal sound, 
and a special survey inside for the use of the blockading squadron. 'l'he northern part of Hilton Head 
island, with the defences and structures put up in 1862, has been surveyed and mapped. The same party mapped 
the part of Beaufort island now occupied by field works, and on the coast of Georgia made a topographi­
cal survey of the shores of W assaw sound. This work was extended to the limits usual on the coast of 
Georgia, though the preBence of the insurgents in Borne places rendered its prosecution somewhat dangerous. 
A considerable part of the hydrography of the sound was executed by a third party. 

In addition to the regular work just alluded to, the party acting more immediately under the orders of 
Admiral DuPont, made special reconnai8sances which will be described in this chapter, and performed also 
essential duties connected with the light-house service between 'Vinyah bay and the mouth of St. John's 
river. Amongst theBe was the sounding of Charleston bar in advance of the attack made upon the rebel 
defences in April. General despatch service was rendered by this party in addition to the regular work to 
be mentioned in the body of this chapter. The testimony of .Flag-Officer L'uPont has been explicit in regard 
to the assistance offered in the operations of the blockading squadron, by the assignment of the party to its 
usual site of work. Appendix No. 26 contains also a testimnnial from Major General }~oster for incidental 
service rendered, in bringing into port one of his transports which had been disabled and was in danger of 
falling into the hands of the enemy in the vicinity of Winyah bay. 

The arrangements for work in the section were substantially the same as were made last year, the 
larger party of the former season being divided into three, all working as before, with three vessels. The 
parties returned north in June. One of them was reassigned for the smvcy of Charle!' ton bar in the be­
ginning of October, and the others are now about to follow. 

O.ffice-work.-Tbe drawing and engraving of sheet No. III, of a general chart of the Atlantic coast, 
Cape Hatteras to Mosquito inlet, and of Calibogue sound and Skull creek, forming the inland passage 
between Tybee roads and Port Royal sound, as a preliminary chm·t have been completed. 'l'be drawing 
()f coast chart No. 53, Rattlesnake shoals to St. Helena sound, has been continued, and the engraving of the 
same commenced. Progress has been made in the drawing and engraving of a chart of Port Royal sound. 
with Beaufort, Broad, and Chechessee rivers, and of Wassaw sound. A map of the coast region of South 
Carolina and Georgia, from Bull's bay to Ossabaw sound, and a map of James island and Stano river, have 
been eng11aved on stone, and a map and chart of Charleston haroor has been lithographed on the scale of the 
original .tiurYeys for use in the 8iege operations. i. 

'drograpkic reconnaissanct: in TVinyah. hay, . C.-This was the £rst service called for by Admiral 
Du~ ~fY1r the arrival of the party of Assistant outelle at Port Roy~l,j)n the 27th of November. The 
steamer Mb sailed for Winyah bay on the 1st of December. Mr. Bou)(:Ue examined the Bottle channel, 
and reported it as being then the best entrance t() that harbor, but the stormy east wind that prevailed 
during the limited time given to the work allowed only a partial reconnaissance. The party returned to 

Port Royal ()n the 5th. An additional buoy was set for leading through the Bqttle channel into Winyah 
hay, and a tra. cing showing the soundings was forwarded to the office. Sailin~d-ctiona for the entrance of 
Georgetown J;iaroor were at once furnished to the admiral. 

On tho/'12th of January, and under the order of the admiral, Assistant telle, with his party, in the 
etee.mer ~~·accompanied the engineer who had. been detailed by the Light-house Board to examine and 
report in reference to the aids for naviga.tfon between Port Royal and the St. John's river, Florida. The 
p&l'ty ha.cl previously delivered imP.ortant despatches to Captain GOOon, the senior naval officer off Charleston, 
and' on the return had, by order ()f the admiral, called at Stono entrance and at North Edisto. 
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On the ht of February the Btbb delivered despatches and ordnance stores at Georgetown entrance, 
South Carolina. Leaming thel'e that the army steamer Pilot Boy, of General Foster's command, had burst her 
boilers, aoo was at anchor near the hostile shore, about twenty miles northeast of the mouth of Winyal1 bay, 
Mr. BoiMlle proceeded at once to her anchorage, took the vessel in tow, and delivered her at Hilton Head. 
This service was formally acknowledged in a letter addressed to him by order of General :Foster, a cupy of 
which will be found in the Appendix, (No. 26.) 

Rec1mnafssa11ce ef Cliarlnt'f'l liarhor, S. C.-On the 30th of January, under special orders from 
Admiral D\t'Pont, the steamer Wib was anchored inside of the stations occupied by the blockading vessels, 
near the bar of tlie old shiI, channel of Charleston harbor. Assistant Boutelle then procee<led in with his 
party in boats, and returned on two nights without diEcovery, after accomplishing the service required. The' 
results were at once made known to the flag-officer, and were adopted in passing in the iron-clads for the attack 
which was made early in April upon :Fort Sumter. This examination, though it was made at night, satisfied 
Mr. Boutelle that the "Pumpkin Hill" clial'nel was the best, and that view was confhmed by the soundings 
made on t.he bar on the lith of April. l\lr. 1flatt and Sub·~<\.ssistant Bradford, in the steamer Keokuk, assisted 
in placing the buoys just previous to the attack, and the party in tlie Bibb kept the bar lighted at night to 
facilitate the movements of the gunboats. '!'he rniling lines then cl108eu differ very little from those drawn 
by Mr. :Boutelle as the result of the night reconnaissance at the end of January. 

His special knowleclge in regard to the harbor of South Carolina, and his fitness for the service being 
unq11estionable, he lmd been much employed in piloting. In that line of duty he had taken the frigate 
1Vabash, and all the heavy vessels of the South Atlantic blockading squadron into Port Royal in the 
autumn of 1861, and detachments from that squadron over the bars of all the Atlantic harbors between 
Charleston and St. Augustine. 

Mr. Boutelle's offer to pilot in the flagship for the attack on Fort Sumter, was declined by the 
admiral, on the ground that it might be attended with greater hazard than had usually attached to similar 
service perfortjied for the squadron. 

M1·. RolM-t Platt, the executive officer of the Ribb, was permitted to pilot the Weehawken, (monitor,) 
Captain John Rodgers, to the position selected for trying the effect of her guns on l!'ort Sumter. Mr. 
Platt had been long attached to the Coast Survey, and was known as an excellent pilot. After the attack at 
Charleston entrance he was retained by Admiral DuPont for further service in the squadron. 

On the 13th of April the Bibb Teturned to Port Royal, taking with her in tow from Charleston bar the 
monitor Montauk. It was then found that the state of the Bibb'8 engine would not permit the use of the 
vessel in active co-01,eration with the naval squadron. With the consent of the admiral, therefore, the party 
resumed the ordinary duties of the survey. 

From copies of several communications of similar tenor from Admiral DuPont, which were sent to me 
with the report of Assistant Boutelle, I have placed in the Appendix (No. 26) the one which refers to the 
sounding of the channels of Charleston harbor. , 

During the action at Fort Sumter Mr. Plc'tt was knocked down in the turret of the Weehawken, and 
was temporarily disabled by the breaking of a bolt under the concussion of a heavy shot from one of t;he 
rebel batteries. He was again at his post bef/Jre the withdrawal of the vessel. 'rhe· mention made of his 
conduct by Captain Rodgers, of the W echavken, in his report to the admiral, led to his appointment as 
acting master in the navy. 

It was clearly ascertained by Mr. Boutelle, while working, in December, 1862, on the coast of South Car­
olina, that the rebel privateer which was sunk by a broadside from the United States frigate St. Lawrence, 
early in the course of the war, was the schooner Petrel, ·belouging to the ~1'.ItlY· The particulars of 
her seizure by the State authol"ities of South Carolina, in December, 1860, were given in my annual report 
bl~L I 

The small steam tender Fire Fly, alw belonging to the Survey, and seized at Charleston in December, 
1860, was mmd for some time by the insurgents on the Savannah river. In October, 1862, she accidentally 
took fire at her wharf in Savannah and was consumed. This fact was communicated to Mr. &utellejiy one 
of the Savannah pilots, who came within the federal lines in the following month. j 

Hydrograpliy ef Port Royal sound, S. C.-Assistant Boutelle, with a party in the steamer B~, aa.iled 
from New York on the 23d of November, 1862, and arrived at Port Royal on the lillifh, where he reported to 
Admiral DuPont for duty similar to that which had employed the Coast Sjtrvey parties in the preceding year. 

After a short visit, under orders, to Winyah bay, from which the Bibi\ returned on the 6th of December, 
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a survey was made of a Rite at Bay Point, suitable for a coaling station for the navy. This work included 
the determination of the depth to which piles must be driven to give stability to the wharf. A comprehensive 
report was ma<le to the flag-officer ou the 12th on the topographieal and hydrographie facilities of the sit-e, 
accompanied by a plan for the structures and full details respecting the current at Bay Point, the rise and foll 
of tide, the location of timber, saw-mills, and the like. The topography was executed by Mr. W.W. H~ng• 
Soundings in the vicinity of the proposed wharf were carried out to a depth of five fathoms. 

Mr. Boutelle at the same time presented a plan for lighting and marking the southeast channel into Port 
Royal. suggested by the use of elevated platforms which he had found necessary in the primary triangulation 
of the coast of South Ca1·olina. 

Before completing the survey of the coaling station, it was found that the southeast channel had shifted 
somewhat to the southward iu the course of the year. This change, though nowhere considerable, required a 
transfer of the buoys, and that duty was at once taken up. As a preliminary, soundings were commenced on 
Martin's Industry shoal on the 12th of December. The pressure tide-gauge, invented by Captain (now Major) 
E. B. Hunt, United States engineers, was at the same time put in use at the light-ship. Mr. Boutelle observed 
that the depth of the south channel into Port Royal had somewhat increased during the year. The examina­
tion included part of the Gaskin Bank, and, generally, the approaches to Port Royal entrance. Bad weather 
hindered progi-ess somewhat, but the work was pushed by the use of the steamer and two boats, and was 
rapidly advanced in January. While thus engaged, assistance was also rendered in forwarding to her desti­
nation, for duty on the Florida reef, the steamer Vixeg. which needed coal. 

The elastic bag of the pressure tide-gauge at Martin's Industry light-ship was sunk in nine fathoms 
water, with about one hundred and fifty feet of flexible tube attached. On the 23d of December the regis­
tering dial of the instrument indicated a tidal rise of nine feet and a half. 

Frequent calls for the services of the Bibb in delivering despatches, and in other duties incident to the 
naval service, protracted the completion of the hydrography at the approaches to Port Royal entrance. It 
was at the same time known that important changes had taken place in the depth at some places, and that a 
revision of the chart was very desirable for the use of the deep draught-vessels of the squadron. At the end of 
January, and in the beginning of April, the party was again recalled to Charleston entrance, as has been 
already mentioned. Returning to Port Royal after the attack of the 7th of April, Mr. Boutelle sttrveyed and 
buoyed the northeast channel and reported sailing directions. The concluding work off Port Royal was the 
sounding and setting buoys in the channel west of Fishing Rip, and the marking by buoys of the middle 
ground of the harbor and of other dangerous spots in the approaches. The statistics of the hydrograpl1y are 
here appended: 

Miles run in sounding ••..•......•... _ •....••..•....•...•...•....• _ . _ . 
Casts of the lead ..•....•. _ ...•.....••.. _ ...•••.••. _ ...•.••.... _ ..•• 

1,409 
57,000 

Besides the tide-gauge at the light-ship, Assistant Boutelle had constant observations made at Station 
creek. In reference to results, as bearing on the reduction of the daily soundings to "mean low water," he 
remarks: "The difference of time and of rise and fall of the tide at these two stations (about twelve miles 
apart) a.re frequently very great, and apparently depend much upon the state of the wind and sea.. The mean 
difference in time is about one hour." 

The duties in eonnex~·on ith the light-houses of this district which ,were performed by Mr. Boutelle 
occupied much of his time in e latter pa.rt of the lea.son. . j 

Sub-Assistant J. S. ford, Mr. W. W. In/ding, and Mr. P. F: Plazer, jr., were attae4ed to the party 
in the st.ea.mer Bibb. Assistant B-lle returned to New York with the vessel on the 11'1. of June. He 
afterwards volunteeted, under my immediate direction, at Philadelphia, at the end of that month, to meet the 
emergency which seemed to be threatened by the invasion of the State of Pennsylvania. 

Topography ef parts ef' Hiltoti Head and ,)Jeaufort island, S. G.-On bis return from the lower part of 
this section injApril, Sub-Assistant W. H. D~is stopped at Port Royal with his plane-table party in the 
schooner Q_~ The time of his stay was occupied in making a resurvey of the northern end of Hilton 
Head island, to show the forts, batteries, and government buildings whi.vli have been erected since the regular 
plane-table survey of Port Royal entra.nce. 'I be batteries on Beaufo.r rfl island were also determine~ i~sition, 
and marked on a traced copy of the plane-table sheet. The Cas'-"n left Port Royal on the 2'!U of May, 
and was subsequently employed in service which has been mentioned under the head of Section I. 

Top~rapAy ef Waasa~ 1cnm.d, Ga.-For this work, which would have been completed i_y18.61 ~ut fo_r 
the breaking out of the rebellion, arrangements were made in December, 1862. Sub-.A.11Bista.n'1Jennlll, with his 
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party in the schooner CasJil, reached Port Royal on the 3d of Jiuaxy, and after reporting to Admiral niont, 
proceeded to Wassaw and took up the plane-table survey. A party )Was at the same time assigned to piake 
soundings while the shore-line Will! being traced. Sub-Assistant lWfunis was aided by Mr. R. H. 'Moott. 
'l'he topogl'Rphical survey was continued until the increased activity on the side of the insurgents made it 
necessary to desist. The rebel steamer Naakville, destroyed by the fire of the United States gunboat 
Montauk, in the lower part of the Ogeechee river, and the Fingal, (or Atlanta,) since captured by the 
Weehawken, (monitor,} were then preparing to run out, either for the destruction of government transports 
or for adventures at sea. {Both of the surveying parties at work in W assaw sound closed only when notified 
to do so by Admiral Dflliont, in coqseqnence of the state of affairs to which I have alluded. , 

The sheet executed by Mr. D\binis comprises the coast of Georgia from Savannah river southward and 
westward to Odingsell's river. It includes the whole of w·assaw sound, and the mouths of the rivers which 
fall into it; the greater part of Wassaw island; Great and Little Tybee islands; part of Cabbage island, and 
Cock!!pur and Long island, in the Savannah river. From the coast line the plane-table survey was carried 
towards the interior at an average of from four to five miles. 

Besides the discovery of a schooner /Which had grounded in attempting to run the b!Ockade of Savannah 
river. and of which the party in the CaWvcll took possession and turned over to the naval authorities, the oply 
epecial incident attending the work was a demonstration made by the enemy towards the capture of Mr. TaNott. 
In the latter part of March he camped out a few days to complete the topographical survey of Little Tybee 
island, having an escort of seven pickets detailed by Colonel Barton, commandant at Fort Pulaski. On the 
night of the 26th the pickets observed a rebel boat reconnoitring the position used by Mr. Talcott, but 
without discovering themselves. On the following night the surveying party was driven in by the approach 
of three hostile boats towards the dyke behind which they were concealed. Mr. Talcott kept his boat in 
Little Tybee creek, and on receiving the alarm hi.s papers and instruments were at once moved to a place of 
safety. He camped for the night on the sand-hills, and in th~ morning returned to the Ca.swell, having 
accomplished the object sought in the separation of a few days from the party on board of the vessel. 

The following are statistics of the work done this year in \'.\T assaw sound and its dependencies : 

Main shore-line traced .......................... _ . . . . . . . . . . . . . . . . . • • 42 miles. 
Shore-line of creeks....... . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . .. . . . 247 
Outline of marsh .•..•................................... , . . . . . . . . . . 96 
Roads surveyed. . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . • • . . . . . . . . . . . . . • . 6 
Area. in square miles . . • . • • • • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 33 

The plane-table sheet containing this work was inked and turned in at the office early in April. The 
party then returned to fort Royal, and there made a supplementary survey, which bas been already alluded to. 

Sub-Assistant DQmis and Mr. TBWott passed the working season at the north in duty in Section I. 
Special mention is made in the field report from Section V of the obliging kindness shown towards the party 
in the Caswell by Captain C.R. P. Rodgers, U. S. N., and by Colonel W. S. Barton, 48th New York volun­
teers, while the party was on the coast of Georgia. 

Hydrograpliy ef Story'11 river and Stati<m creek, S. G.-The hydrography of these and of other 
passages which connect the waters of St. Helena with those of Port Royal sound was taken up on the 1st of 
:May by a party in charge of Sub-Assistant W. S. Edwards, with the schooner .Arago. The result will afford 
very desirable facilities for the transport service in a thorough knowledge of that part of the Inland Passage 
of which the link between Savannah river and Port Royal sound was developed by the same party last year. 
Mr. Edwards was aided in this service by Mr. A. R. Fauntleroy and Mr. F. H. Dietz. The statisties of the 
work are as follow: 

Milee run in sounding .•••••.•••••.•••••••••.••.•••.••• · ..•••••.•••••.•• 
Angles measured •.•.••......••••................••................... 
Number of soundings .••.••.••••....•.•.• _ , .•.•..•.•..•..•...•.• , ••••• 

206 
1,084 

13,370 

Twenty-five signals were erected and dewrmined in position as points of reference for the soundings. 
The hy~graphy occupied the party until the 25th of May. The tides of fourteen successive days were 
observed and recorded for the reduction of the soundings. 

After cslosing this work the party proceeded to New York in the A-rago, and Wall employed during the 
eummer in hydrographie duty in Section I. Its ooonpation in the early part of the season will be referred &o 
presently in this chapter. 
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.Assistaut Ed wards is now preparing to return to the blockading squadron, in order to resurvey the bar 
of Charleston harbor. 

Hydrograph.y ef T11bee entrance, Ga.-It was incidentally noticed in the middle of December, 1862, 
shortly aft.er the return to this section of the party of Assistant Boutelle, that the depth along the sailing 
lines at the ,entrance of Savannah riv'ilr ha.c.I decreased about two feet within the year, giving only eighteen 
instead of twenty feet in the channel. This was, at the time, referred to a probable movement of the channel 
to the southward, 11.s had been remarked at Port Roya.I. 

On the 2d of March Sub-Assistant Edwards, who had previously been at work in Wallsaw sound, com­
menced an examination of Tybee roads and of the channel of the Savannah river, including the bulkhead 
which stretches from it across to Calibogue sound. The main channel of the river above the "wrecks" was 
also sounded at the request of Colonel Barton, then in command of the United States forces at Savunnah 
entrance. This work was completed before the close of .April. 'rhe statistics are as follows : 

Miles run in sounding. . . . . . . . . . . . . . . . . • . . • • • . . . . . . . . . . . . . . . . . . . . . . . . . 11.t 
.Angles measured. . . . . . . . . • . . • . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . l, 172 
Number of soundings... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . 8, 97.t 

Sub-Assistant Edwads was aided in this service by Messrs. Fauntleroy and D~etz. 
Forty-seven day tides were recorded by the party in the schooner .Arago, for the adjustment of soundings 

for the manuscript chart of Savannah river entrance. 
Hydrography ef Was.aaw sound, Ga.-With a favorable prospect that opportunity might hold for the 

completion of the hydrographyinside of Wassaw sound, the party of Sub-Assistant Edwards was despatched 
with the Arago, and commenced work on the 17th of January. The hydrography was prosecuted until the 
1st of March without interruption, though it was g~nerally known that the enemy was preparing for offensive 
operations afloat. In consequence of this, the soundings were discontinued at the last-named da.te by advice 
of Admiral DuPont. The following statistics show the progress which had been made: 

Miles rnn in sounding . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 92 
Angles measured. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 396 
Number of soundings . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7, 275 

In the preparation for his work Mr. Edwards had set up and determined the positions of ten signals· 
'l'he tides of the sound were observed during eighteen days. The shore-line for the intended chart was taken 
from the plane-table sheet of Sub-Assistant Dennis. 

Messrs. Fauntleroy and Diet:i: assisted Mr. Edwards in the hydrograpby. 
'l'he incident already mentioned, concerning the captnre of the schooner Pembroke, occurring near where 

the Arago was at work, a boat with the party of Mr. Ed wards reached the prize a few moments after the one 
sent from the Caswell. .After assisting to get the prize afloat, the Pembroke was delivered to Captain Scott, 
of the United States gunboat Marblehead. 

In the latter part of the working season Sub-Assistant Edwards was engaged with bis party in sounding 
the passages 'between St. Helena sound and Port Royal bay. 

Hydrography ef Oa.rabaw aoimd, Ga.-To render of effective use the chart of this sound, derived from 
the hydrograpby completed just previous to the breaking out of the rebellion, and the engraving of which 
has since been completed, Assistant Boutelle went there in April last and placed the buoys necessary to enable 
the naval and transport vessels to cross the bar. 

SECTION VI. 

FROM ST. MA.RY'S RIVER, GA.., TO ST. JOSEPH'S BAR, FLA.., INCLUDING THE EA.STERN AND PA.RT OF 
THE WESTERN CO.A.ST OJ<' FLORIDA., PENINSULA., .AND THE FLORIDA REEFS AND KEYS.-(SKETCH 
No. 13.) 

The circumstanees of the war have not interfered with the completion of a work of much importance in 
this section, the bydrography of the Florida reef's. Some additional work yet remains to be done between 
Key West and the Tortugas, but the soundings are now continuous from Cape Florida, a1oug the outer 
side!! of the keys southward and westward, to the Marquesas. The regular work has been added to, also, 
by the hydrography of the north entrance bar, and approaches of Charlotte harbor, the execution of which 
was int.ended by my instructions of 1860-'61. Th~ hydrographic party was subject to the orders of' Admiral 



 

48 REPORT OF THE SUPERINTENDENT OF 

Bailey. At his request the position of the buoys of Key West harbor were examined, and sailing directions 
made out to suit the changes 

At the requef'lt of the tax commissioners of Florida, one of the topographers, who had in previous years 
worked in 11everal parts of the section, was assigned for their service. By forcr, of circumstances only partial 
opportunity offered for the intended co-operation. Ample testimony as to his qualification for duty has been 
giveu in a. communication from the chairman of the commission. An extract from the same letter, relative 
to engineer duty performed at Fernandina, will be found in the notice of field-work in this chapter. 

0FFICK-WORx.-The drawing and engraving of general coast chart No. X, Straits of Florida, and of 
col\st chart No. 71, Newfound Harbor key to Boca Grande key, have been completed. The drawing of sheet 
No. IV, of a general chart of the Atlantic coast from Mosquito inlet to Key West, including the Bahama 
Banks and Straits of ]<'lorida, has been completed, and the engraving of the same commenced. .A new 
edition of the chart of Key West harbor, with improved sailing directions, has been lithographed, and the 
preliminary chart of the northeastern part of the Gulf of Mexico in two sheets (scale 60-&000 ) has been en­
graved on stone. 

Service with tax commissioners in Florid1.-The assignment of Sub-Assistant F.'W. Dorr to duty in 
connexion with the Florida tax commission was alluded to in my report of last year. He left New York 
with the commissionerron the 21st of December, and after staying a few days at Port Royal, arrived 
with them at Fernandina on the 4th of January. Here it was expected that his services as topographer 
might be called for in aiding the labors of the commi~sion, but an accurate plan of the city being found, it 
was necessary only to make transfers, and compile a map for the use of tl1e members. Later in .T annary, 
Mr. Dorr made a reconnaissance of the middle and lower part of Amelia island, at the request of the com­
mander of the post, Colonel Hawley, of the seventh Connecticut volunteers. 

Early in February Sub-Assistant Dorr accompan~ed one of the commissioners to St. Augustine, in the 
hope of finding official maps and records of the Florida land office that might further the object of the 
commission, but on ascertaining dmt all such material had Leen sent to Tallahassee Lefore the occupation of 
St. Augustine by the forces of the governmeut, the search was discontinued. With the same object Mr. Dorr 
went to Key West in one of the public vessels, and was on the return passage landed at Hilton Head, from 
whence he rejoined the commissioners on the 7th of March, at Fernandina. Jacksonville being reoccupied 
a few days after, Mr. Dorr, by request, accompanied the sixth regiment of Connecticut volunteers to 
superintend the construction of some earthworks for the defence of the place, additional to those con­
structed by the tr<>ops under the command of Colonel Higginson. The intended fortification was nearly 
completed when an emergency arose which called for the services of all the forces then in tl1c vicinity, and Jack­
sonville was in consequence evacuated. Mr.Dorr again reached Fernandina at the end of March. In the follow­
ing month he was assigned to duty at St. Augustine, and was several weeks occupied in compiling a map of 

that city for the use of the commissioners. He reported to them at Fernandina :in the 7th of May, and, as 
they had previously re1!0lved to defer further operations until autumn, was then relieved from duty. 

During the summer Mr. Dorr was actively engaged in plane-table duty in Section I, and was in readi­
ness to rejoin the commissioners according to the understanding expressed by them in the order which relieved 
him from duty in Section VI. In October, however, a pressing call for such duty as he had been accustomed 
tu i-ender, in eonn(lxion with_military operations, led to his assignment to service ~ith the army of General 
Grant, near Chattanooga. 

The chairman of the tax commission for Florida thus concludes a letter which he addressed to me in 
May lMt, after Mr. Dorr had been relieved for the season : "Mr. Dorr unhesitatingly volunteered to encounter 
the hazard of arms, without rank or emolument, to plan and superintend the construction of the defences of 
Jacksonville, prompted solely by a desire to serve his government. I deem it fortunate for the safety of the 
post that an officer of the Coast Survey was at hand, willing.to undertake a difficult and dangerous trust, 
and so competent to its execution as Mr. Dorr proved himself to be." \ 

Hydf:ograpky ef the Florida :reef.r.-For the completion of the hydtography outside of the line of the 
Florida r~fs, a party was assigned to t\le charge of Acting Assistant Edw'llrd Cordell, and re.ached Key West 
on the 1&1 of January, in the steamer \"'ken. Of the two gaps that remained to be sounded, that below Key 
Rodtiguez (see Sketch No. 13) extended about fifteen miles to the southward and westward; the other 
embraced only about ten square miles off the south shore of Boea Chica ii>land, near Key \Vest. 'l'he steamer 
lltarted in a few days after her arrival, to commence work in the larger interval, but was met by a southeast 
gale, which somewhat strained the vessel before the anchorage was reached, off Indian key. This and the 
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boisterous weather of the following week caused an accident fao the machinery, making it impracticable to 
liegin the soundings until the 21st. Sub-Assistant C. T. Ia.Jcll:1 was attadH'tl to the party, mul acted as 
pilot of the Vhi:en. The hydrogrnphy of thi~ part of tlie reef waR cnrnpl.,tt'd l1y the li't of' April. A full 
development was made of the outer reef betwe<m the previ<Jus work of Captain T. A. Craven and that of 
last year by AssiBtant Davidson, including also the slwals, and the clmnnels iJJside of them. Lim:R of ~ound­
ings were c11rried out two miles to seaward from the outer reef, and to a dc11th of forty fathoms, and the 
a11proaches from the gulf stream were carefully examfru~d. 

With refore11ce to t11e method pursued in closing the hydrogmphy of this part of the l'!ection, Mr. Corr1P11 
remarks : " In prosecuting the work I endeavored to adhere as much as prncticable to the admirable Fy~tern 
adopted by Captain Craven in the survey of other parts of the re('f. The soundings were extended out rat11er 
more than six nautical miles from the outer shore of the keys, and the sheets containing them embrace the 
SW. end of French reef, Pickle reef, Conch and Little Conch, Davis's reef, Crocus reef, and the bank north 
of Alligator reef." Along this line, the sheet now in the office exhibits a stretch of about fif'tePn 
miles, of which the main peculiarities are described in the Appendix Ko. 8, in extr11.cts from the report of 
:Mr. Cordell. 

In the early part of l\fay, the party in the Vixe11 sounded out the unfinished Fpace at the 8nuth end of 
Boca Chica, and connected tlrn work of Captain J olm Rodger" with that of Captain Craven. This sheet with 
the one already mentioned furnishes material for completing the chart of tlie .Florida reef, the engraving of 
which has been waiti11g the executio11 of the final hydrograpl1y. The rnuudings added by J'i1r. Cordell 
extend from Boca Chica channel, along the south side of the idand, to GeigPr's signal. A number of coral 
heads running in a line nearly parallel with the shore, and about half a mile from it, was closely examined, 
and their positions ostaLlished. 

The efI;ectivoness of the party in tho steamer Vixen was secured by the aesignmenf of frve aids, ROvtral 
of whom hafl previous experience in hydrographic work. These were 1"1c~srs. T. C. Nliwio, L. L. NichM'son, 
L.A. Sen~ller, H. l\I. Dl"Wees, and A . .M. W\Jberill. Besides bc>iug engaged in the work which will be 
next noticed, all of them have been eince employed in duty on other parts of the Atlantic mast. 

The following statistics are derived from the reports of Mr. CMdcll on closing the reef hydrography: 

Mil('s run in sounding ....•........... _ ............................... . 
Angles taken ....•................................................... 
Kumber of soundings ............................•.................... 
.Area sounded out, (square miles) ...................•............... _ ... 

1,067 
4,263 

30,339 

114 

The charts of the two localities are now on file, with records in duplicate of the angles taken, and 
registers of tidal observations. 

In February Rear-Admiral BM1ey, to whom Mr. Cotdell had reported, directed that the position of the 
buoys for entering the harbor of Key 1\T est should be examined, it having been suggested by the pilots that 
one or more of them might be more advantageously placed. This duty was discharged at once, and the 
results of the examination communicated to the fhtg-officer, with sailing directions. Only one buoy, that on 
the "west triangle," wa8 moved, and was set about thirty yards from its former position in twenty feet 
water. The "Western Head," to which attention had been called in the instruc' ions to Mr. Cordell, was 
examined, and is thus mentioned i11 his report to Admiral Bailey: "About one-third of a mile S.SW. of 
Mississippi buoy is the 'W eE1tern Head,' with eighteeen feet of water upon it ; and three l1undred yards to 
the northward and westward of it there is another head of rock, wW1 only sixteen feet. These heads being 
dangerous to vessels of heavy draught beating through the cha11nel, a third-class can-buoy, painted black, was 
placed on the one first named. Black buoy No. 3 was placed on the middle ground, in sixteen fePt water." 

The report of Mr. Cordell was accompanied by a map showing the position of the buoys as now estab­
lished, and notes giving the bearings from each of them. 

"Mr. Whalton, the light-house inspector of the district, placed the schooner Florida at our disposal for 
carrying out Admiral Bailey's instructions, the sjeamer Vixen being at the time disabled. He also furnished 
the buoys, and assisted in placiug them." 

In the course of the winter, Assistant George Davidson, who had prosecuted the reef hydrography last 
year, completed and turned in his chart, with duplicate records of the soundings, angles, and tidal ohscrYa­
tions. He has also forwarded a view of Indian key, drawn under his direction by Mr. W. B. l\foYurtrie, 
which will be engraved for the chart of that part of the reef. 

7cs 
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Hprlrograpliy of Charlotte lwrbor.-The circumstances which have delayed the completion oftbc survey, 
anrl tlie i:;sue of a chart of this harbor, were explained in my report for 1861, timely provision having been 
made in all the nE>cessary preliminaries for the work. 

In April last the approacbes ancl bar, the entrance and the anchorage inside of Charlotte harbor, were 
sounded liy Mr. Con1ell with tlw working party uf the st<.,lmr'r Vix<on. 'l'he folluwing is an PXtrnct from 
bis report: "The outer bar, and channel leading into the bay, were thoroughly sounded out, and a full 
development ·made of the banke on either side. Soundings were carried oY.t six miles from shore into seven 
fathoms water, aud extended over a space of about nine miles in length abreast of the entrance, including 
rather more than four miles of tlie shore of La Costa island to the southward, and as much of Gru<parilla 
jsland to the north ward of the entrance. The hydrography was extended into the Gulf of Mexico nearly 
three miles outside of the bar." 

Mr. Corddl found that the bar gave sevPnteen feet of watPr at low tide. 'l'hc capacity of tlrn channel, 
and directions for entering the hnrbor, are stated in further extracts from his report which will be found in 
Appendix No. 9. 

Day and night ob~ervations of the ti.Jes were made for tlrn last twenty days of April, at the inside of 
the point of Boca Grande. 'l'he currents were observed at four stations in and outsicle of the harbor, one of 
them being beyond the bar, and another about midway between it and the entrance. 

The stati~tics of the 11ydrographic work at Charlotte harbor are as follows: 

Signals erected and determined .....••.••••............................. 
Sextant angles observed. . . . • • . • • . • . . . • . • . . . . . . . . . . . . . . . . • • . . . . . • • • .•. 
:Miles run in imurnling ...........................................•.. · •.• 
Number of soundings. . . . . . . . . . . . . . . . . • . . • . . . . • . ..........•........... 
Area, in square miles ..•.•.••••••............•.................•..•..• 

8 
2,102 

574 
11,744 

66 

Tl1c manuscript chn.rt is now at the office, with duplicate records of the work in the usual form. 
Soon after the rc:turn of the Vixen to New York, the party was assigned to hydrograpliic duty in 

charge of Mr. Cordell in Section I, the details of which have been stated in a previous chapter of this report. 
Sul1-Assi~tant Tarddla, at the close of the working season at the south, was trnnsft-rred to the party of 
Assistant F. II. Gerdes for service whicl1 has been referred to under the head of Section I. 

Tirlal Obscrvation.~.-The series of observations intended to be secured at I<'ernandina was interrupted 
by the breaking out of' tl1e war, as explained in my annual report for 1861. It was at first thought that the 
tide gauge (se!f~registering,) wl1ich was left there, had been destroyed, but there is now reason for believing 
that it was sent to Tullahassee, J<'lorida, when the forces of the government took possession of Fernandina, in 
:March, 1862. 

SECTIONS VII, VIII, IX. 

FROM ST. JOSEPH'S BAY, FLA., WEST.WARD TO THE mo GRANDE, lNCLUDING PART OF THE WESTERN 
COAST OF FLORIDA, AND THE COAST OF ALABAMA, MISSISSIPPI, LOUISIANA, .A.ND TEXA'l. 

Of the six parties sent for duty in the Gulf of Mexico, and on the Mississippi river, three were attached 
to the army of' Major General Banks, two served with the squadron of Admiral Porter, and one was engaged 
near St. Louis, Missouri, in completing the survey for the defences of that city. By their labore a large 
addition has been made in topographical information respecting the ground passed over or occupied by the 
armies of the Union during the present year. Special surveys have been made of all the posts gained from 
the enemy, among which are included Vicksburg, Port Hudson, Arkansas Post, the vicinity of Fort Butte 
a la Rose, on the Atchafalaya, extended reconnaissances through the middle districts of Lmisiana, recon· 
naissancc of the Red river from·the Mississippi up to Alexandria, and a special topographical survey of the 
western approaches .to New Orleans. One of the parties ha.,s remained during the entire year, and is now 
engaged in service with the army division which is operating agaiust the rebel forces in the upper part of 
Louisiana. The work of all of them will be referred to in more detail in subsequent parts of this chapter. 

0FFICE·WORK.-The engraving of a preliminary chart of the Southwest Pass of Mississippi river has 
been completed, and that of coast chart No. 93, Lakes Borgne and Pontchartrain, has been executed as far 
as the field-work is completed. The drawing of the gulf coast chart from Key West to the Rio Grande has 
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hefm completed, and the engraving of the same has been commenced. Progress has been made in the draw­
ing of genera] co11st c1111rt No. XIV, Choctawl111tchee hay to the Missis~ippi delta, and on the engraving of 
coaPt chart No. 100, Atchafalaya bay and Cote Blanclir. The preliminary e11art of nortlnvc>Ptern part of the 
Gulf of Mexico, in two 8lwPt>', (~cale lfUdouu•) ha:; hcc11 engravt·J on 8touc. A map of the vicinity of St. 
Louis, :Missouri, arnl it8 military Jefo11ce8, 011 a large scalL-, hat1 been drawn, am1 mrqis of part~ of Louisiana 
and Misl5issippi, showing the Jidds of military operatio11s in tho;-;e States, have been litliogn1plicJ. 

Topograpltical service in LouiJiana.-No question being left as to the effectiveness of co-operation by 
the party assigned to this military department last year, I made arrangements in December for the detail of a 

party of three to accompany the expedition of Major General Danks. Sub-Assistant .T. G. Oltmanns with 
that view had preceded the expedition, and after examining the astronomical station of the Coast Survey at 
New Orleans, he reported by letter to Lieutenant Colonel R. B. Irwin, of the staff, directing to Ship island. 
These details were made in compliance with the special request of the major general commanding the depart­
ment, whose requisition also for maps and charts, and for unpublished local inf'ornmtion, was met at the same 
time. . · 

Mr. Charl<'R""ilosme1· and JI.fr. S. nJ Lyman were directed to aid in topographical or general field duty, 
and arrived in December and pa~sc<l on to Baton ~ougc, the former to remain for any 8ervice that might be 
needed in connexion with the operntions ifi Genera1o(jrover. l\lr. Ly~ returned to Xew Orleans in J111rnary, 
and joined tlie party of Sub-Assistant &ltmmms, who bad taken up duty under the orJers of Capta~ H. L. 
Abbott, chief topographical engineer. This first service comprised the survey of the right bank of the Missig­
sippi abreast of New Orleans, beginning at Labrancc's canal and extending to l\IcGee's plantation, below the 
breastworks on the west si<le of the river. The map tnrned in to Captain Abbott, accompanied by a detailed 
report of tl1e measurements anJ c11aracter of the various fcatureR of surface, embraces fifteen and a lmlf 
l'quare miles. It shows within that area every road, footpath, canal, lmyou, etc., leading either from the 
levee or from the railroad to the Cypress swamps, or in other directions. Mr. Lyman aided in this survey. 
Several reconnaissances were made in .February, and among otl1ers an examination in conjunction with 
Lieutenant Loring, of the staff of Brigadier General Emory, of the water-courses which connect the Atcha­
falaya, the Red river, and the l\Iis~is~ippi. 'l'his was accomplished by means of the United States gunboat 
Kinsman. Maps and tracings had fortunately been made, as well as a preliminary survey of the Atcha­
falaya river, before the 25th, in the night of which the Kinsman snagged mid snnk in deep water. By this 
accident Sub-Assi<itant Oltmanns and l:Ir. Lyman lost all that they had taken with them when thPy set out 
for duty in the section._ _. 

In :March Mr. Lyw;.an reported to Major D. C. II1""ston at Baton Rouge, and, under his direction and that 
of Lieutenant Harwood, made a survey for the defences along the southern boundary of the city, and 
rendered assi:stance in constructing the fortifications. While these were in progrc~s, Sub-Assistant Oll!iianns 
engaged in such local surveys and reconnaissances in the neighborhood of lhton Rouge as were called for by 
the direct orders of General }fanks, and in conjunction with Lieutenant Harwood, of the topogmphical 
engineers, assisted in all the reconnais~ances between that post and l'ort;Hudson. At the close of l\farch he 
was reassigned to duty in the fleet, and in connexion with General "\V e~el's command at Berwyck ba:r, and 
served as engineer and topographer. Mr. Lyman meanwhile ba<l completed the service assigned ~y l\{ajor 
Houston at Baton Rouge, and in the latter i1art of April returned to New Orleans to await fur:her orders. 
On being relieved by Major Houston he returned north, and was employed dming the summer in my own 
party in SectioiJ I. ; 

Mr. OltmMms joined the staff of Brigadier GeWal Weitzel at Bayou Bcrufi', made several reconnais­
sances in advance, and built some of the bridges necessary for the march of the division on the road to 
Brashear city. When the greater part of tlie army had passed Berwyck bay, be wei1t in eompany with 
Lieutenant Harwoqd, on the gunboat Clifton, to attend the division under command of General Grover, by 
whom Mr. Oltrr-'tns' personal knowledge of the country back of Bayou Tedie was thought to be of special 
value. He was present during the short but severe engagement at Irish Bend, and thence proceeded in 
advance of the army beyond New Iberia, makiug such ~ketches and reconnaissances as were desired. .A 
naval expedition was here determined upon. to assault Fort Butte a la Rose, and to open the Atchafalaya 
river throughout its ~ourse. Being well acquainted with the locality of the fort and vicinity, Mr. Oltmanns 
was attached to the #xpedition. The Clifton being disabled in th_r successful attack which followed, he went 
on board of the Ee#rella at the request of Commander A. P. V"ooke, of that vessel. A few day8 after, the 
Estrella pushed through the Atchafolaya to Red river, and then communicated with Admiral Farragut. 'l'he 
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Arizona accompanied, and was followed on the 4th of May by the Albatross. The three vessefa passed on 
up the Red river without opposition as far as Fort DeRussy, at Gordon's Landing. Two of the gunboats of 
the enemy were engaged here, the result of which was the evacuation of the rebel forts; but a strong raft 
across the river resisted the passage of the small vessels tliat had gone in the ac1vance. 'l'he arrival of 
Admiral D. D. Porter with several iron-clads and rams at once openec1 the riYer as far as Alexandria, 
Louisiana. l\ir. Oltmanns employed the time on board of the Estrnlla in making a reconnaissance map of 
Red river from its mouth, for the use of the fleet. A copy of this map, and of that which he had made of 
the vicinity of Fort Butte :'t la Rose, were sent to the office, and, with other material of special value for the 
purpose, were used in the compilation of lithographed sketches of this military department. Mr. Oltmanns 
also furnished a reconnaissance map with soundings through Grand lake and the waters connecting with it 
on the north, and plarn; of the forts which wern taken from the enemy. 

After the surrender of Port Hudson to the forces of Major General Banks, "M:r. O\tmannR, who had given 
his services in the approaches to that city, returned to New Orleans and endeavored to arrange for the 
triangulation of the l\1is6issippi ri•'er between N cw Orleans and Fort Jackson. This being found impracti­
cable at the time, be retll;l'.ned and made a complete topographical survey of the vicinity of Port Hudson, 
showing as well the defensive works as the approaches to them. 'l'he original sheet of t11is work was 
delivered ta the military authorities at Port Hudson. Returning to N cw Orleans on the 4th of September, 
ltfr. Oltn1l\ijns was at once as~igned to duty with t.he army division intended to operate above Sabine l'ass, 
and at that place he witnessed the destruction of the small steamer Sachem, which had been formerly in 
Coast Survey service, and during part of tlie previous season midor his charge in tho reconnaissance of Pearl 
river. Ten days after the return from Sabine Pass he reported to .l\Iajor-General Franklin, and started with 
the land forces for the western part of Louisiana. 

Sub-Assistant Cha:rles II!Jime1· was detached from duty with t11e left grand division of the army of the 
Potomac on the 27th of November, 1862, and proceeding under orders, reported to the chief of General 
Banks's staff, iu New York, on the 1st of December, for duty in the department of the gulf. He was inti­
mately acquainted with a large part of the coast of Texas, and his assignment was made with reference to 
the possibility of its rooccupation by the government forces. l\Ir. Hosmer reached New Orleans on the 14th, 
and a few days after reported to General Gt'QVer at Baton Rouge. There a plan.~-tabln survey was made of 
tl1e ground im•itle of the picket lines, iucludi11g tl1e town and the defensive earthworks. Mr. I,yman ailled in 
this duty, and after its completion was trausfep-ed to the party of Sub-Assistant Oltmanns, as already stated, 

In the latter part of January .l\lr. Ho~r rep<Jrted to Captain Abbott. at New Orleans, and as1:1isted in 
making reconnaissance maps of the vicinity of that city in the direction towards-Lake Pontchartrain. Under 
the orders of Major Houston he also determined points with the plane-table around Fort Jackson anrl Fort 
St. Philip, in February, for the range in artillery practice. 'l'he following month was passed at Pensacola, 
in the ex11ectfLtion that arrangements there set on foot would have issued in the sending of a force to the coast 
of Texas, which Mr. Hosmer had made preparations to accompany. 'l'he design not being carried out, he 
returned to New Orle:o.ne on the 25th of .l\larch, and early in April again reported to General Grover at Bayou 
Breuff, and accompanied his staff through the 'Teche campaign. On the route, there being no occasion for 
the use of the plane-table, Mr. Hosmer assisted in directing the building of bridges, anll in such other service 
as wonlcl facilitate tlie advance of the army. During the movement up the Teche, and at the battle of Irish 
Bend, he a~d.d in delivering the orders of the general. .From thence on he continued with the division of 
General Gnqer to Thompson's plantation, seventeen miles below Alexandria, and with the staff visited that 
town on the 9th of May. No call arising in this part of the campaign for special surveys, he returned with 
the forces to Semmesport, and on the following day ptoceeded to New Orleans. A few days after he took 
passage for New York, and arrived there on the 2<).' of June. }fr. Hosmer has since been employed in 
~ction I, but is now on his way to rejoin the army of General Banks. 

Services connected with tl;e 1ia1,al and military operation11 against Vicksburg, Miss.-The field which 
opened last _winter for the employ of to~ographers specially. qualifie~ l/y practice in army and navy 
movements, mduced me to place at the disposal of Rear-Admiral Dav1cr'o. Porter the serviceR of a party 
under the direction of Assistant F. II. Gerdes, who had acted under the orders of the admiral in similar duty 
in the reduction of Forts Jac¥-son and St. Philip in the 11pring of 1862. 

,,uh-Assistant Clarcnc~endall and J'4.r. Alexand\J Strausz reported f>r duty at Cairo, Illinois, on the 
27~ of Novemb~r. Sub-Assistant R. E~alter arrived on the 5th of D~mber, but being taken seriously 
ill before the cltse of tha~, month, was detached from the party in Yazoo river. Mr. Feudal.I had been 
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aRsigned to quarters on the flag-Bhip (Blaek Hawk,) and waR fully employed in compiling mapg of the Yazoo 
region, and in supplying duplicates so as to meet the needs of lioth the larnl and 1mval frirees. 

On the 9th of December Mr. Strausz was sent from Cairo, with tbe gunboat 'l'~t>r, to ~ketch as mueh as 
possible of the topograpl1y of the banks of the Yazoo. 'l'he gunboat went up tlrnt river on the 23d. Five 
miles from the mouth she encountered a heavy fire of musketry from both sl1orcs, but kept on up during the 
day, and anchored for the night. Next day the survey of the banks was resumed and cornpfoted for the 
purpose then held in view by General Sherman and Admiral Porter, though the enemy, as before, continued 
to annoy the vessel. On Christmas day, while l\Ir. StrauEz was sketching from the cabin on deck, a bullet 
from the enemy on shore struck the timber but a few inches from his head. 'l'he map which he brought back 
to the admiral, and which was immediately duplicated for use, proved to be a preliminary means for the attack 
made by the land forces nn the defences northeast of Vicksburg in the latter part of December. In a com­
munication addrcseed to me early in January Admiral Porter thus alludes to the nature of the service in the 
Yazoo: "During the ascent of the Yazoo river, and while engaged in taking up torpedoes, our pas.sage was 
contested at every step by two or three thousand riflemen in pits, and behind levePs, so protected that our 
guns could not hurt them. The vessel~ were much cut up, the rifle-balls going through and through the light 
upper works. ;\fr. Strausz ac-companie<l the expedition, !lnd while under the enemy's fire produced a good 
chart of the river and liack country, with which we have made our advanct~s." 'l'hc following extract shows 
not less clearly the estimation of that energetic aml practical commander as to the bearing of special practice 
in topography in the attack of places very difficult of approacb: "}fr. Strausz and l\Ir. Fendall have rendered 
themselves extremely useful to rue in compiling maps for the use of the army and navy aud making surveys 
of the field of operations before Vicksburg. I sent Mr. Strausz down in a vcstlel near the front of the city 
to make plans and t1lke sketches of the batteries, which he did to my satisfaction, giving us information that 
we have not possessed before, and showing the impracticabilit,y of attacking Vicksburg by water alone. 

"Both of them arc very aAsiduous in making mups for future use. 'l'hey are now engaged on one of the 
A1·kansas, where we intend striking a blow before returning to Vicksburg, the water being still too low to 
operate there with any hope of success." The important capture of Fort Hindma,n and Arkansas Post, here 
forcshado\l•ed, took place a few days after the date of the letter from which these extracts have been taken. 
Just previous to the attack Mr. Strausz, by order of the admiral, accompanied a file of marines to ascertain 
the precise location of the rifle-pits in front of the rebel workA, and, in conjunction with Mr. Fendall, surveyed 
and furnished a map of the vicinity of the post aftc1· its capture. Of the sketches which up to this time had 
been traced to show the approaches of Vicksburg, calls for more than thirty copies made on .Mr. Fendall 
alone had been promptly met. Others were supplied by ]\fr. Strausz. The topography of the approaches 
to that stronghold was pushed steadily after the 20th of January, and at one point to within six hundred 
yards of the batteries, or about three miles beyond the pickets of our own forces. A guard accompanied the 
topographers, and on one occasion made priBoner of a rebel officer who had taken means to capture l\Ir. 
}--.endall and his plane-table. The work clone by him in February comprised the survey of the peninsula 
opposite to Vicksburg, and the town front of the Mississippi, with the positions of the several defensive works. 
From tracings sent to the office a lithographic sketch of the vicinity was issued soon after. The use of a 
boat not being always allowed by the exigencies of the naval service, the survey of the western arproaches 
of the city was conducted under many difficulties and privations. The tug sent down near the middle of 
:February, and which l\Ir. Fendall accompanied to establish the ranges, if places were selected for the use of 
mortars, narrowly escaped the heavy shot. It wat1 found that. mortars could not be brought within four 
thousand yards of the enemy's works without more than ordinary exposure to damage from tbe hostile fire. 

At this perfod of the naval and military operations in the vicinity of Vicksburg Admiral Porter judged 
it expedient to have the services of a photographer for taking views of places that might be reached, but that 
could not be permanently hdrl in the further reconnaissances that might "be necessary. Acting Voluntr~er 
Lieut.enant Julius Kroehl was sent to him by the Navy Department after taking practice in the photograph 
division of the Coast Survey office. Mr. Kroehl had been on duty in the South Atlantic blockading squadron, 
and by steadiness in service was well fitted for usefulness in the fleet near Vicksburg. He reported early in 
March, and, until opportunity offered for special duty, assisted Messrs. Strausz and Pendall. He, in 
conjunction with Mr. Strausz, accompanied the expedition through Sted's bayou and Deer creek, the object 
of which was to pass the gunboats, if practicable, into the Yazoo at a point some miles above the rebel works 
on Haines's Bluff. Mr. Strausz returned with a map of the entire route followed by the expedition. It is 
well known that the expedition was stopped within a few miles of the water-course which leads into the main 
river, only by insuperable natural difficulties. Immediately after its return the attention of the military and 
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navnl authorities was given to the approach of Vicksburg from the sout11ward, the preliminary to which was 
the pa~sing of the Vicksburg batteries by the fleet of Admiral Porter on the night of the 16th of April. A 
movement nearly simultaneous was made with tl1e lancl forces under command of Major General Grant. It 
is not here in place to trace the RPries of actionR which marked the Rnmmcr campaign in the western circuit of 
the State of Mis;;issippi, and wkich terminated in theisurrender of Vickslmrg on the 4th of Jnly. Messrs. 
]'endall and Strausz continued work until the latt~art of the month, when both were unfitted for duty by 
illness, and were relieved by Admiral Porter from present service, with letters commendatory of their constant 
and effective labors. In the vicinity of Vicksburg alone the details were surveyed and mapped to cover an 
area of twenty square miles. Amongst these are shown in position an agg1·egate of eighteen miles of rifle­
pits and ordinary breastworks and twenty-five miles of road. Twenty-eight miles of river shore-line are 
shown on the same sheet. The aggregate statistics of surveys made by the party at Arkansas Post, \Y alnut 
Layou, and along the Yazoo river, including the district about llaines's Bluff, embrace an area of six and a 
quarter square miles, within which were traced and mapped nearly eight miles of rifle-pits and batteries, 
about eighteen miles of road, an<l twenty-six and a half miles of river shore-line. 

'l'he report of Sub-Assistant Fendall closes with the following remarks : "'l'he country surveyed is prin­
cipally alluvial bottom land of about the average height of the Missif'sippi at its full stage. Tlie 1mrt under 
cultivation is kept from the river by dikes or levees, the rest covered by a thick growth of willows or cotton 
wood. The irregular hills about Vicksburg and llaincs's Bluff are, generally, barren of trees, and are not 
cultivated. 'l'hey comprise the only high land to be met with below Helena. The country waA favorable for 
plane-table Rurveying, tlrn only obstacleR being the current, which it waR sometimes imposRib1e to breast with 
a row-boat, and the pickets and scouts of the enemy, who fired on the party at every opportunity." 

Topography ef the military difen1:es of St. Louis, Mo.-The survey of the environs of the city of St. 
Louis has been completed by l#ic addition of' the topography of Carondelet. This work was steadily 
prosecuted by Assistant R. J\L Nche, and was closed in .Jtme. }"'or the supplementary plane-table survey 
be measured a suitable base, which passes through the town, and connected with it a triangulation which 
determined all the points to be included in the new sheet. In conjunction with the surveys of last year the 
sheet turned in completes the topography of all the approaches to the city of St. Louis, the defeneeR, rmuls, 
creeks, contour of ground, etc., and furnishes all the data that could be called for in engineering purposes. 
'!'he details of the additional work comprise the following: 

Shore-line of river and creeks .......................•..........•..... 
Hoails, etc ..•..............•.....•................•.............•.. 
.Area of dctaifa, (sq narc miles) ..•......•..•.............•.......•..... 

lli;f miles. 
23,! 

22-

The plane-table sheet shows the environs of Carorn.ldct eastward to the bank of the Mississippi and 
westward to include the river Dt's Peres, in the vicinity of the town. 

Assistant Bache was aided in this duty by Mr. Robert E.~cMath. The subsequent labors of both have 
Leen mentioned under the bead of Section JL 

Tidal observaticms.-It was stated in my annual rf•port for 18Gl that the series of observations with a 
sdf-registering tide-gauge at Last island, (coast of Louisiana,) had been continued until the month of April 
of that year by Mr. H.P. Wilson, and that he had been instructed to discontinue the record and box up the 
instruments, there being no mail communication certain between his station and the office after that time. His 
compliance with the directions, and success in securing thf, instruments, were made known in March last in a 
communication addressed to me by Captain E. H. McLafliu, 21st Indiana volunteers, then acting as provost 
marshal of Brashear city, to whom }Ir. Wilson had turned over the articles in good order. In the same 
letter assurance was given that tbe property would be safely kept until orders were received from the office· 
Request was promptly made that the instruments should be forwarded to Washington, if practicable; but as 
they have not yet arrived at the north, it is presumed that the commendable intention of the provost mar.ihal 
is for the time being suspended by the exigencies of the transport service in the department of Major General 
Banks; or el!!e that the instrument has been destroyed, with other property of the government, during the 
recent occupancy of the post by rebel forces. 
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SECTION X. 

FROM SAN DIEGO, ON TUE PACIFIC, NORTHWARD TO THE FORTY-SECOND I'ARA.LLEL, INCLUDING THE 
COAt;'l' OF CALIFOHNIA.-(SKETCH No 24.) 

The peculiar circumstances of the currency threatened in the early part of the year to interfere with the 
progress of tlie work in thi8 section, but fortunately the difficultic:; in regard to it have been in part averted. 
Taking into account with them the lessened appropriation for the work of the survey on the western coast, 
its continuance during the surveying year, and the progress made, have been subjects of gratification. The 
following is a summai·y of the operations which will be referred to further on under their respective heads: 

L Triangulation of the coast of California, ea;;t and we~t of Santa Barbara, and its connexion with 
stations on Santa Cruz and Anacapa islands, acro8~ tlu~ Santa Barlmra chaunel. 

2. The topography and hydrography of Half Moon bay, nearly completing the previou8ly unsurveyed 
interval of the coast between Monterey Lny and San Prancisco entrance. 

3. Hydrographic resurveys of Karquines strait, and of the bar in San Pablo bay, for determining ques­
tions in regard to the permanence of the channc.:ls. The party engaged in this duty also performed service 
for the light-house inepector, by determining the position of the buoys of San Francisco bay. 

4. A thorough hydrographic development in regard to position, depth, and approaches of the Fanny 
Rock, near the Farallonee. 

5. Tidal observations continued at tlic permanent stations San Diego, and near San Francisco. 
0FFICE-WORK.-The drawing and engraving of charts of the upper part of San Francisco bay; of the 

Pacific coast from Point Pinos to Bodega head; and of Bodega bay, in preliminary form, have been completed. 
'J.'he engraving of San Pablo bay as a finished chart has been completed. Progress has been made in drawing 
and engraving the charts of 'l'omales bay aud Drake's bay. Additions have been made to plates of charts 
previously engraved, and to the progress sketches of the section, and a hydrographic. sketch of the Fanny 
llhoal has been published. 

Triangulation.-East and west of Santa Barbara the coast triangulation of California. bm; been extended 
about twenty-two miles during the past Rflasnn by the party of A~si:<tant W. E. Greenwell. Santa Crnz 
island, lying on the outer side of the Santa Barbara channel, as will be seen by reference to the progre~s 
llketch, (No. 24,) has been connected with the main triangulation of the coast, and with the chain of triangles 
going westward from Santa Barbara. 'l'he party resumed work on this part of the coast with the schooner 
Humboldt on the 18th of November, 1862, and at the date last received, August 27, was still in the field. 
'!'he following is a summary of the statistics of work up to that date: 

Signals erected ...•...........•..••.•....•.....•.•.•...........•••...• 
Stations occupied. . . . • . • . . • . . . . . . . . . . . . . •.•••....•.•.•••.........•.•• 
Signals observed on - .••.•••....•..•..•..••....•..•••.................. 
Number of observations . . . . . . . . . . • . . . . • . . . . . . . . . . . . . . . . . . . . • ...••....• 

22 
19 
36 

5,620 

During part of the winter, when Assistant Gl!Cenwell was absent, Sub-Assistant Julius Kinclieloe, of his 
party, continued its operations. The eight-inch Gambey theodolite, No. 44, was used in measuring the 
angles. 

Topograpli.y and hydrography ef Ha1f 11-.foon bay, Cal.-The plane-table survey of the gap in the 
topography of the coast below San Francisco entrance will probably be completed before the close of the 
present surveying year, Assistant Rodgers having transferred his party in the schooner Marcy to that locality. 
During July and August his party co-operated with the party of Sub-Assi~tant W. M. Johnson in tbe plane­
tablc survey, so as to provide shorn-line for the hydrographic sheet. As8istant Rodgers gave attention also 
to the determination of triangulation points for connecting the three plane-table sheets projected for the 

survey with the triangulation which passes from San Francisco bay to Monterey bay. 
Hydrograpky.-The charge of the hydrographic work of this section devolved, by my instructions, on 

.Assistant A. F. Rodgers on the 10th of October, 1862. Commander B. F. Sands, U. S. N., who had 
previously eonducted the hydrographic operations, had been relieved at Lis own request, and was then about 
returning to the Atlantic coast t<J> resume naval duties. 

Mr. Rodgers as soon as possible completed the outstanding office-work of his topographical party, and 
forwarded to the office the plane-table sheets of '.l'omalcs bay, Point Reyes, and Bodega bay. He then 
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selected points in San Fraucieco bay and made observations on the currents, employing in that service the 
schoonPr ;\Iarcy anrl the l1ydrograpl1ic party. 

The "'iig1'it-house inspector of the twelfth district, Commander Watson, not having at immediate com­
mand the means of making an inspection of the buoys of San Francisco bay in November last, requested 
tliat this service might be done by tl1c party in the cutter l\Iarcy. Assistant Ilo<lgcrs, having himsl"lf 
previously furnished the bearings by which the buoys were pl1tccd, examined those set upon Rincon Rock, 
Blossom Rock, and Anita Rock, and those upon Southampton shoal, and 'Vhiting nm1 Invincible rocks, and 
found them as near the dangers intended to be marked as the nature of the ground upon which they were 
anchored would admit. He examined also the buoy on the shoal at the entrance of l\Iare Island strait, the 
growth of which was ilcvelope1l l1y Commander Sands in the last season of his service on tlle Coast Survey. 
'!'his was found in the proper position. 

For the spar buoy on Commission Rock, in 1Uare faland strait, Mr. Rodgers recommends the substitution 
of a spindle, the rock being bare at extreme low water, and lying directly in the channel-way to the navy 
yard. 

For the rock knovl'11 as "Little Alcatraz," off the northwest enil of Alcatraz island, and awash at low 
tide, it was recommended that a buoy should be provided, or a spindle set to mark it permanently. This 
is believed to be tbc only rock in San Francisco bay not distinguished by a mark. 

'l'he position of the wreck of the ship ":Flying Dragon," which sunk early in the year 1862 in the track of 
vessehi passing between Shag Rock and Bird Rock, was determined by l\1r. Rodgers in February, and published 
a~ a notice to mariners. 'l'he bearings for the imsition of the wrPck are given in a copy of the notice contained 
in the Appendix, (No. 11.) This wreck has been lying in the channel-way for nearly a year, and, its true 
position being unknown, has been a cause of apprehension to pilots and others in navigating the bay. 

During Man:h and April the party in the Marcy was occnpied iu running test-line~ of the soundings 
previously found in Karquines strait, and on the "bar" off Point Wihon, in San Pablo bay. It was 
a gratifying result that the examination of the bar this year by Assistant Rodgers, though made at an interval 
of Elix years subsequent Lo the survey of Commander Alden, (in 1857,) developed no change in depth, there 
being still twenty-two and a half feet at mean low water. The mean rise of the tide is six feet. Only a 
small increase in the length of tlie bar was fonnd in comparing the two surveys. These results are fully 
confirmed by the internwdiate survPy of Commander SandA, in 1862, made soon after the occunence of the 
heaviest floods ever known in California. The conclu8ion drawn from comparison of the several sheets of 
soundings in this locality was communicated to the honora1le Secretary of the Navy in June, as favoring 
confidence in the stability of the channel through San Pablo bay to the navy yard at Mare island. 

The survey of Karquines stra.it liy Mr. Rodgers, compared witl1 that of 1857, shows that quite material 
changes have occurred, none, however, affecting navigation, as reported on by the hydrographic inspector of 
the office, exceptiug the change in position of tl1e middle gmuud. In reference to this, Captain Patterson 
eays: "The eighteen feet, (seventeen in 1857,) middle ground was S.SE. from the steamboat wha1'f in 1857, 

but in 1863 is due south from the same wharf. It has separated into three lumps, and moved during the 
interval between the surveys two hundred and eighty metres to the southward and westward." 

The engraved chart of Karquines strait will be ref'ised in accordance with the reRults given by the 
~urvey of this year. While A>l8if'tant Rodgers was engaged in the vicinity, some additional soundings, 
requested by Commandant Selfridge, were made on the San Publo side of Mare island, and furnished for use 
in the projected clefonces of the navy yard, which were deemed to be necessary at the opening of the present 
surnmr1-. Mr. Rodgers held his vessel and party at the disposal of the naval authorities for any emergency, 
and rcpmted cha11ges of position as the work went on, so as to be at command, if occasion should arise for 
Lis co-operation. 

Fanny Rock, near the Nortlt Farallon.-To the short list of dangers to be guarded against in approach­
ing San Francisco entrance, is uow to oe added the Fann,y Rock, reported by the pilot-boat of that name. 
It lies outside of the limit required by the regular coast hydrography, and several miles to the northward 
and westward of the North Farallon. Being, as shown by Assistant Rodgers, after full examination within 
the present season, very small in extent, not more than ten feet long, and a foot wide across the top, and 
having on the ridge about twenty-two feet of water at low tide, with steep, smooth sides, it might readily be 
missed by th1> lead in the c1osc8t ~ystem of examination that could have b1~en undertaken without some 
knowledge of its approximate place. The reputed position, moreover, has lieen found to be several miles 
wide of the true, the determination with only ordinary means by any single vessel not being at a11 practicable. 
From these circumstances, or from the fact that it could be dangerous only to vessels of deep draught, the 
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report in regard to itf' existence had been for several years discredited by many at San FrnnciRco whose 
interests would otherwise have prompted a call for its precise determination and developm.,,nt. The itnme­
diate occasion was an unfortunate event that occurred on the 2d of January. 'l'he ship X oonday, drawing 
at least twenty-one feet, struck at 1 o'clock p. m. of that day, and within two hours sunk in forty fathoms. 
Iler po8ition at the time of the disaster was thought to be eight miler; from the North Farnllon. 

Assistant Rodgers, having taken immediate steps for enabling him to fix the position of the rock or ledge, 
spent two days in the middle of January in running ranges, but without finding the object of sca1·cl1, his 
party being driven in by thick and stormy weatlrnr. He had, in addition to hii' own vessel, (the cutter 
Marcy,) chartered the schooner Naiad, of San Francisco, and towai·ds the end of the month reeumed the 
examination with morn success. The result wa" the devdopmPnt of a rock of the dinwnsions already given, 
in a direction northwest, and rather more than three miles from the Xorth Faro1lon. Uespect.ing it lw says: 
"The rock, in apparent size and shape, may be described by compming it to a smnll boat bottom up. Its 
sides seem to be very Fmooth, and the lead could.only be kept on it by liolding the line taut, fm if allowed 
to run, it would slip off into deep water of twenty fathoms or more in a boat's length." TheRe particulars, 
and others giving the bearings of the rock from known points, (Appendix No. 10,) were fully verified by Mr. 
Rodgers in an examination of the locality in June. In his report acknowledgment is marJe of the earnest 
co-operation of Mr. W. G. Bloomfield, of the schooner Naiad, and of the efficient service renderc"d by Acting 
}laster A. S. Hussey and Acting :Masters Mates J. T. Pitman and A. F. Askin, of tl1e cutter :\larcy. 
Though the rock found differs in the distance a~signed from the Faralloncs, the co1-respondPnce of the bear­
ings, and the general search made of the locality by Assistant Rodgers, thus far satisfy the shipping interest 
at San Francisco that it occasioned the los:> of the Noonday, and that no other d;wgcr of like charaeter 
exists in its immediate vicinity. It is, however, but common prudence to admit the possibility that this 
present conclusion may hereafter be set aside, the sharpness of the point found, and t11e deep water arouml 
it not being peculiar even to this paTt of the coast of California. 

Mr. Alexander Chase, the aid in the hydrographic party, while engaged about the Fanny Rock, made 
sketcl1es of the appearance of Point Reyes and 1\Iount St. Helens, and also of the grouping of the North and 
South Faxallones. These have been approved by Assistant Rodgers as true and characteristic, and will be 
engraved for the entrance chart of San Frauci~co 11arbor. 

The existence of red coral within six miles of the Fara1lones was discovered by one of the San Fran­
cisco pilots in January. Assistant J. S. Law.~on was then in port, and having his attention drirn·n to the 
fact, took to Professor Whitney a specimen which had been brought up from a depth of twenty-eight 
fathoms. Similar coral is said to have been found at the bottom of 1\Ionter<'y bay. Further examination 
will he incidentally made with reference to the nautical interest attaching to this discovery. The report of 
Assistant Rodgers relative to his examination of the Fanny Rock, and given in the Appendix, (No. 10,) bears 
upon the question. 

On the 8th of April .Assistant George DJ.vidson made a full and detailed report of the prospects of tele­
graph work across the continent for the determination of longitude between the Atlantic and Pacific stations 
of the Coast Survey. Full details were furnished of the rouw and distance travfwsed, the mpporting p:llcs, 
methods of crossing streams, forests passed through, size and kind of wire, different kind of pole in~ulators 
used, insulation, batteries, repeaters, supply of materials, and repairs. The present condition for tmnsmitting 
through messages is stated, with the best time and season for longitude operations, and the prospect of con­
necting the different portions of the Pacific coast. 

l<'rom Mr. Davidson's acquaintance with the shores and waters of the struit of Juan de Fuca, Admiralty 
inlet, Puget's sound, &c., he has been able to fi:trnfoh, with the con8ent of the Treasury Department, much 
valuable information in relation to projected telegraph routes in that region. 

Tidal ohservations.-Under the supervision of Captain G. H. Elliot, of the eorps of engineers, U.S. A., 
the tidal stations at San Diego and San l<,rancisco have been kept up with success during the prl$ent year, 
and no delay has occurred in the receipt of the records at the office in Wauhington. The self-registering 
gauge at the first-named station has been, as heretofore, in charge of Mr. A. Oassidy, and that at San l~ran­
cisco in charge of Mr. H. E. Uhrlandt. The usual meteorological observations were also recorded by tl1ese 

ohservers, and have been regularly forwarded with tlw tidal records. 
'The third permanent tidal station of tlie western coast will be referred to under the head of Section XL 

s cs 
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SECTION XI. 

FROM THE FORTY-SECOND I'ARALUcJ., ON THE rACIFIC, TO THE NORTH\YESTERN BOVNDARY OF 
THE t;NITED STATES, lNCLCDING THE COAST OF OREGON A~D THAT OJ<' WASHl:!\GTON TERRI­

TORY.-(SKE'l'cll No. 24.) 

The fidd-wmk in this section, by the only party working there, has been confined to the extension of 

the SUrY('Y of Koos bay, Oregon. 
OFFICE-WPRK.-The drawing and engrnving of a preliminary chart of the bar of Koos bay has been 

completed and publishecl, as al~o a preliminary chart of the entrance to Gray's harbor, 1Vashington Tenitory-
Supplementary tria11gulat;on qf Koo .. bay, Orcgon.-The survey of Koos bay was resumed on the 25th 

of J unc, by the party of Assistant J. S. Lawson, with the brig Fauntleroy. The material procured in 
addition to that of laRt. year, which was presented in the form of a preliminary chart of the entrance, will 
probably suffice for the completion of the plane-table eurvcy and the hydrograpl1y. 

:Mr. 0. B. Boutelle joined the party of Assistant Lawson as aid in April. Tl1e vessel returned to San 
:Francisco on the 28th of October. Entering Koos bay in .June, 2\:lr. Lawson found at the first quarter of 
flood tide lG feet of water. He reports that during the pricceding winter "the channel had undergone one of 
its deepening changc8. It still remains so that at high water twenty-two feet can be found. The ranges for 
.entering remain very nearly the same." 

In extending the triangulation, thirty-two of the signals previously used were examined and adjusted, 
and ten adc1itional signals were erected. Over twenty points were determinecl in position, and marked for 
hydrogrnpliic pmposes- Seventeen stations were occupied at which was used the 10-inch Gambey theodo­
lite No. 20. Mr. Lawson reports the statistics as follows: 

Objects obsrrved on . _ . _ .••. _ .•.. _ ....••...•..•.•••..•....••.•.• - .... - -
A11gles measured. _ _ ...... _ ... _ ......... , •........••.•......•...••..•• 
Number of observations .. _ .....•....... - ......... - ..•...•. - •.. - - - · •.• · •• 

The triangulation made tl1is year is shown on Sketch No. 24. 

122 
157 

6,970 

Tidal observation8.-The tidal station at Astoria has been, as heretofore, in tlie charge of Mr. L_ 
'V"ilson, under the general clircction of Captain G. H. Elliot, United States engineers. The meteorological 
observatiou8 at the station have also been recorded by Mr. Wilson with the usual care and completeness. 

Besides the station in Oregon, Captain Elliot has directed the observers employed at the two stations 
in California, already mentioned under the head of Section X. 

CO.A.ST SURVEY OJ:o'FICE. 

The office in Washington has 1·cmained under the charge of Assistant J.E. Hilgard. Profe£sor F. A. 
P. Barnard has discharged the duties of general assistant since June. The report of the assistant in charge 
(Appendix No. 14) contains the names of the pernons employed, and, in summary form, the work done in 
each division. Referring for the particulars to that appendix, I will here briefly review the report of Assist­
ant Hilgard, to show the organization of the office. The several divisions remain as in previous years. 
'l'he lithographing division was added two years ago, to meet the increased demand for charts. 

I£y<lrograp!tic divis;on--'l'he duties in this division, which has remained in charge of Captain C- P. 
Patterson, include the verification of original charts, and the preparation of notes, sailing directions, &c., for 
the engraved charts. Under his direction, also, the vessels used in the survey have been refitted, and turned 
over to the parties to which they were assignecl for the work of the season. Of the two draughtsmen 
attached to the division, 11-fr. Artku.r Balbach has been employed in verifying original sheets, and the 
reductions from them previous to engraving, and in examining engraved proofs before publication, in prepar­
ing comparative m:ipi< and miscellaneous work. Mr_ L. Karcl;er made the projections used by the hydro­
graphic parties this year; plotterl hydrographic sheets from the original notes, and made some reductions and 
hydrographic sketches. He also assisted in verifying the original and engraved work. 

Tidal division.-The number of persons attached to the tidal division of the office has gradually dimin­
ished as the work on hand has been disposed of, leaving the force sufficient to attend to the current work as 
it comes in from the stfltions yet in operation. Under the direction, as heretofore, of Assiatant L. ]". 
Powrtales the force now in the division has been thus employed : lifr. R- s_ Avery has discussed the 
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aiurnal tiacs of the western coast, and has completed various series of reductions; ]}Ir . .7. Downes reduced 
the observations from self-regi;.;tcring gauges until the bt of ,June, wh<>n he was i•lacec1 in charge of the 
archives of the imrvey. Since that date tlie self-registering observationi' have b<·cn n·<luccd by J.tlr. P. II. 
IJonegan, who has also made other tidal reductions. ]II. Tltomas and S. D. Pendleton haYe made ordinary 
reductions and transcripts-the latter until the 1st of .August, and F. R. Pendleton siuce the 15th of Sc;ptem­
ber. 

Computing dii·ision.-This division has rem:iiued under the effecient direction of Ass;stant C. A. Schott. 
During winter and spring, at the opening of the prei'ent year. J\Ir. Schott was engaged in fielcl-work in the 
vicinity of Washington, and later in the season in Section I, mention of which has been made in the corres­
ponding chapten; of this report. Ile abo made oLservations ont of the office, Cl•nnected with the study of the 
distribution of magnetism in iron vesselR. A statement of the current wo1·k of the computers is given in the 
report of the assistant in charge, .Appendix No. 14. 

Assistant T. TV. l'Verner has computed triangulations; Jtlr. E. J.Yulty, the ohRen·ations of time, azimuth, 
latitude ancl longitude. ]}Ir. J. ]}Jain revised astronomical observations, and made geodetic and astronomical 
computations, and others from recorc1,; of magnetic observations. lYir. G. Rumr.f has attended to the insertion 
of geodetic results in the register of geographical poBitions; revised geodetic calculations, and has also com­
puted triangulations. JJ,Ir. E. H. Courtenay has performed tbe clerica.l duties of the ili\·ision, and aided :J\Ir. 
Sdwtt in field service. 'The transcripts of the recorcls have been nrnrlP, as u"ual, by R. Fueman. 

Drawing didsion.-At the date of my last annual report Assistant A. III. IIarrison was temporarily iu 
charge of the drawing division, and BO remained until l\Iay, when he took field service again in Section I, aB 
stated in a previous chapter of my report. Since that time the work of this brnnch of the office has been 
directed by .Assistant Edgard, in acldition to the general overnight of the other office diviBions. In this 
supervioion of details he wns aided by Jlir. TV. T. Bright. The di.-triLution of work amongst the draughts­
men has been as follows : Assistant JJI. J. Mr:Clery ha~ added details from plane-table sheets to the photo­
graphs intended for the cugraver, and has drawn the hill topography for the first cfass maps. llir. E. rier­
gesllimrr has generalized the sheets intended to be photographed, and lettered the maps ancl chartfl that 
have been engraved during the year. In the summer he engaged in field-work in the survey for defences 
near Philadelphia. JJ1r. A. Lindenkold has made topographical and hydrogrnphic rcductiom; projections on 
copper; maps for military purposes, an cl also made additions to the sketches of progress. He was employed 
in fi<Jld-work during part of last winter, and is now engaged in similar duty. .llir. L. D. JJ7illiams was 
employed on reductions of various kinds, in verification work, and in making projections for 11lane-table 
sheets until October, when he left the office. IYir. H. Lindenl.:ohl has made reduct.ions for engravPd charts 
antl sketches, and has engraved some of them on stone. ]}fr. F. Faii:fnx has been employed on reductions 
generally; ]}fr. F. Engel upon copper-plate projections, others for field parties, aml in drawing diagrams. JJir. 
TV. B. ~IcMurtrie and ltlr. E. JVillcnbuch.er, during part of the season, wme employed in making tracings. 
The first has been on service since June, at Philadelphia, in connexion vdth the surn•ys for defences. 
Both have been also engaged in plotting hydrograpbic WOl'k. 

JJfessrs. T. Petingale, T. R. Smith, B. ~Ho"e, TV. Faiifax and .T. II. Logan have been employed on 
tracings, in compiling statistics, and in other miscellaneou8 duties. JI.Ir. J. TV. 1J.Iaedel has made traci11gs 
from the original sheets for use in the photogrnph division. Mr. Petingale resigned on the Hth of March, 
and Mr. Smith on the 22d of May. 

Engraving division.-The details of work done in this divi,;ion liave been co11tinncd in charge of Alr. 
Edu·ard TVh.arton, who has been assisted in the clerical duties by JJir. G .• T. Pinckard. 

The system of engraving figures by means of punches, in place of cutting them with the graver, haB been 
further perfected during the year,'and has been fully adopted for second class charts, with a great reduction 
of expense of the maps accompanying this· report. 'l'hc series of "sailing charts," (Nos. 18 to 23,) and other;<, 
have had the soundings engraved in this wa.y. .Another advance in lessening the expense of engraving, hy 
the application of mechanical means, has been made in the use of a pantograph of supc1·ior construction, 
adapted to engraving outlines upon copper, on a red11ced scale, by direct copying from the drawing. .A 
reduction in the number of engravers was made at the end of the last surveying year. Of the number retained, 
Mr. G. lricCoy until ,June, and JJicssrs. A. Ro1lti, and J. E1it!tqffer dming the year, liave been cugnged in 
engraving topography from photographic reductions; JJ[cssrs. Jolin [(night and E. A. ]jia,,dcl in lettering 
and engraving figures on first class charts; Jllessrs. A. Sn1gtdler, TV. Pl1ilbjM. G. B. 11ff'f::croth., and Ii. C. 
Evans in engraving topography and sanding; llir. A. 11-Iaedd in topography; lllr. II. S. Baruard in sanding; 
Mr. J. C. Kondrup in engraving outlines; Mr. A. Petersen in lettering and engr:n·ing :figures; '/J.fessrs. R. 
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F. Bartle, TV. .A. Tlwmpson, and F. lV. Benner in topography, sanding, and miscellaneous engraving; 
llle8srs. E. H. S1j1e and Jr: II. Davis in engraving outlines an.-o ktters; J: G. Thompson on letters and 
to11ogrnphy; am1 ]}Jr. A. Buckle in punching figureH to reprei;f'nt sounding~ on engravecl plates. 

Photograph and electrotyping division.-The details of the work done in this and the other divisions of 
the office are stated in .Appendix No 14. The division has remained in charge of 111r. George Mathiot. 
ltlr. Da nid Hinkle was attached to the division until April 1, when he resigned and was replaced by Mr. 
A. Zumbrocl.:. 

'l'he photographic process is now the principal means used in the office in preparing reductions for the 
engravn. Tlw facility it affonhi, too, in duplicating has made it an important auxiliary in cases wherein the 
press of time for sketches, military maps, &c., would not admit of making even the lithographic transfer. 
The use of Harrison & Schnitzer~" globe lens," of the performance of which an account is given in .Appendix 
No. 24, lrnB materially aided the succesB of tl1e photographic operations. 

Litlwgrapliing division.-This division, which was organized two years ago as a measure of necessity 
to meet the largely increased demands for charts, was, during the first part of the year, under the charge of 
IYlr. lV. L. Xiclwlaun. Since his resignation (May ] ) the details have been directed by Prefessor F . .A. P. 
Bar71ard. 

The number of hydrographic charts printed from stone during the year has been nearly twelve thou­
sand. Of maps and sketches, exhibiting the fields of operation of the national forces, or illustrating 
particn1ar localities connected with the .Progress of the war, there have been printed an aggregate number of 
about eighte!'n tltoumnd. Many of these have been found very serviceable by our military commanders in 
the field Some of the sketches have been improved by data contributed to us by the commanders through 
their engineer officers. 

The distribution of the memoirs of the coast now under blockade has been continued to military and 
naval commanders. 

JUiscellaw'nus dinision.-'l'his division was al8o in charge of Mr. Jt.~iclwlson until May, when he was 
succeeded by Prifess01· Barnard. 

The distribution of maps and charts of all descriptions during the year has been nearly forty-seven 
thousand, of which about thirty tl1ousand copies were nautkal charts. The map-room has been under the 
charge of Mr. 11l. T. Johnstone. 

Of the annual report of the Superintendent for 1861, thirty-six hundred copies have been distributed, 
and of the reports of prnvious years, at home and abroad, since the date of my last annual report, more than 
six thousand copies. lJ!lr. J. J. Hendricks until his resignation (July 26,) Mr. L. A. Sengteller until 
September, and 1Ur. H. C. Saxl01t since that period, have served a8 clerks in the division. 

lllr. John Rutherdale, aided by Mr. I. Fries, has carried on the copper-plate printing. Mr. W. Mertz, 
until October, and subsequently JI.fr. G. lV. Francis, have prepared the paper used for topographical and 
hydrographic sheets, and attended to the other duties of the folding·room. 

ltlr. T. J. Hunt, principal instrument maker, and JYlr. A. Yeatman, master carpenter, have discharged 
their various duties satisfactorily and promptly. 

I have, as heretofore, to acknowledge the useful and acceptable services of Captain C. P. Patterson, 
hydrographic inspector, whose zeal continues without abatement. 

The discharge of the duties of general disbursing agent of the survey by Samuel Hein, esq_., has, as 
heretofore, given great satisfaction. 

'l'be clerks in my office, W W Cooper, esq., and J. T. Hoover, esq., have continued to discharge their 
duties most acceptably. Upon Mr. Hoover devolved important and difficult duties connected. with my work 
at Philadelphia, which he has discharged with zeal and fidelity. 

Respectfully submitted by 

Hon S. P. CHASE, 

Secretary ef the Treasury. 

A.D.BAOHE, 
Superintendent United States Coast Survey. 



 

APPENDIX. 

APPENDIX No. 1. 

Distribution ef the parties of tlte Coaat Survey ttpon the coasts ef tile United States during tlie surveying 
season ef 1862-'63. 

Limits of sections. Parties. Operations. I 

i 
Persons conductfog opera- ; Localities of operations. 

----------_______ ! tions. 1

1 

____________ _ 

SECTION I. 

From Pas.'<amaquod­
dy hay to Point 
Judith, inclurling 
thecoastofMaine, 
New Hampshire. 
l\fa11fachusett8,E>nd 
Rhode Island. 

No. 

2 

3 

6 

6 

7 

8 

9 

10 

I 
Triangulation -----1 F. P. 'Vebber, sub-assistant._! 

I 

Triangulation.··-·' G. A, Fairfield, nssistant; H. 
Anderson, a.id. 

Triangulation •• _. S. C. McCorklc, a&;istant ••• • 1 

! 
Topography. ______ W. H. Dennis, sub-assistant_! 

I 

Topograpby .•••••. C. Rockwell, sub asdstant._ 

Topography ••••••. F. W. Dorr, sub-assistant •• 

Triangulntion of Passamaquoddy bay 
completed by extending work through 
Letite pa88age; SPCondary triangulation 
of the coast of Maine e.xttnded north 
and east from Machias, and connected 
with the former at Quoddy Head. 

Triangulation continued in the vicinity 
of Great Blue Hill bay, 1tfo., and con­
nected with that of Pcnobiocot bay.­
tSee also Section IV.) 

'lriangulation extended up Penobscot 
river from Castine to Cobb's Hill, 
above Bucksport, Me. 

Detailed topogmpLy of Moose island, in 
Passamaquoddy bay, Me., iocluding 
the Rurvey of Eastport, th~ low-water 
line of the island, and the survey of 
the town of Lubec. (See also 8ection 
V.) 

Plane-table survey of Winter harbor, 
Me., completed, and topography ex­
kuded eastward to Schoodic Point. 
(See also Section IV.) 

Plane-tab!P survey of the western shore 
of Peuob~cot bav exteuded from Clam 
cove northward; and includio!( Rock'.. 
port and Camden harbors. (~ee also 
section YI.) 

Topography-···-·· C Fergnson, sub-llSllistant .• _

1

, Determination of additiorn1l points hy 
triangulation, and topographical sur­
vey of St. George"s river, Me , from 

I 
the Narrows up to Tbomaston. (See 
also Section III.) 

I 
Topography ••••••. A. W. Longfellow, assistant-~ Topography completed from Little Fly­

i ing Point eastward to Harpswell, in,-
\ eluding the shores of Maquoit bay and 

Topography ••••••• A M. Harriwn, assistant; C. 
Hosmer, sub-asoistaut; H. 
W. Bache, aid. 

Hydrography •••••• Lieut Comdr. T. S. Phelps, 

, .Middle bay, Me. 

Shore-line survey of Providcuce river, 
Greenwich bay, and Wickford bay, 
completing tile J?reliminary plane-table 
work of Nanagansett bay. (:;ee also 
Sections III anrl VII l.) 

U. S. N., abslstant. I 
Soundings on Jeffrey's ledge, and devel­

opm.int of numHons rocks and ledges 
near the approaches to Portland har­
bor. (See also Sections II and III.} 
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APPENDIX No. 1-Continued. 

Limits uf sections. Parties. I Operations. I Persons conducting opera- I Localities of operations. 

__________ , ____ \ tions. -------------------

No. 11 Hydrography •••••. [ Rdwartl Cordell, acting as-1 SECTION !­
(Continued ) 

SECTION 11. 

From Point Judith 
to Cape Henlopen, 
including the coast 
of the States of 
Connecticut, New 
York, :Sew Jenwy, 
Penn•ylvnnin, and 
pat t of Dela ware. 

12 

I siotant; L. A. Sengteller, I 
H. M. Dewees, Gerohom 

· Bradfurd, aids. 

Hydrography. _____ [ W. S. Edwards, assistant; F. 
j H D~etz, aid ; Persifer i~·nL· 
! zer, Jr., and H. G. Ogden, 

aids, (part of season ) 

131 Hydrography •••••. : F _ H Gerne•, aSFfahnt ; C. 
T. Iardclla. oub-assisttmt; 
Clarence Feudal!, s11b-»s­
si,tiwt. (part of sea.Sun;) 
T. C. Bowi<', ah!. 

I 

15 

Magnetic 
ti one. 

observa- C. A. fkhott, assist»nt; E. H. 

PhyR!C!l.l survey and 
by<lrography. 

Courtenay, aid, 

H. Mit.-:hell, assi<tflnt; C. P 
Dill<1way, A. M Wetht•rill, 
J_ W. Brvwn, aids, 

16 Tidal and magnetic Edward Goodfellow, assist. 

1 

2 

observations. ant; T. K Heady. 

Geodetic and mag-
netic obscrva· 
tious. 

A. D. llache, rnperintendent; 
G. W. Dean, assishnt; H 
E. Halter, su h aS8istant ; 
J. A. Sullivan. su!J-as,bt­
ant, (part of oeasou ;) S H. 
Lyman, J<'. W. P'"rkins, 
aids. 

Triangulation . •••· j Edmund Blunt, a.sist,,nt; A. 
, T. l\fosman. sub-assist.ant; 

J. A 8ullivan, sub-a;;s·st­
ant, (p«rt vf s;,ason .) 

Inshore hydrogmphy extended in tbe 
western approach to Penobscot hay 
from Manhegan island to White Head 
light. Bulwark sho1tl •ounded, and th" 
vicinity of Vapor Rock,off the en tram c 
to Portland harbor. (See also Section 
VI.) 

Rockland harbor, ~ie., sounded. inclu­
ding its approaches, on the western side 
of Penobscot bay. Rocks and ledges 
examined on the eastern side of the 
bay, and positions ·selected for buo)s 
to mark the channels leading into Car­
ver"s harbor. (See also Section V.) 

Maq uoit bay and Middle hay souuded 
out, completing the hydrography of 
Casco bay, Mttine. (See also Section 
VIII.) 

Determination of the magnetic elements 
at Bangor, Freeport, Belfast, Rockiaud, 
Bath, Harp<well, and Portland, on the 
co..,,t of .Maine. (bee also Sect.ion III.) 

Physical survey con~inued in Boston har­
b1n for the United Stat.es commi,;sion­
ers. Observations on the currents of 
Ma!'tha's Vineyard sound, and hydro­
graphic examination of Sippican har­
bor, Mass. (See a.lso section II.) 

Tidal and magnetic observations contin­
ued at Eastport, Me. Tidal observa­
tions continued at Charlestown navy 
yard, M.asa. 

Prima1-y triangulation continued south­
ward of Epping base towards Fire isl­
anrt base, h.v ol,servations at Ivy hill 
and T"shna hill, Conn. Ma!'(netic de­
clination, dip, aud intensit.r determined 
at. both stations, and Ji ne of level• rnn 
from Tashua station to determine its 
height above the sea level at Black 
Rock, on Long Ialand sound. 

Triangulation to connect the primary 
work in thio feet ion at stations 'l'ashua 
and Wooster with tbe triangulation of 
the Hudi;<m river. 

3 Triangulativn ••••. John Farley, a&isbnt. ····-- Verification work continued on the coast 
of .New Jer•eJ, by occupying stations 
in the vicinity of Shark river for ex­
tending triangulation to Manasquam 
inlet Triangulation made for deter­
mining tbe extent of cliaages at AbStl­
com inlet. 

4 Jleconnai:;sance •••. R. E. Halter, sub-assistant •• Examination of the shore lines of New 
Haven harbor, anr! comparison made 
with the previons sur,·ey. 

51 Topo;;raphy ••••••. ' El. L. Whiting, ru:sistant; F. 
P. Webber. sub-assiistant ; 
.J .W. Donu,aid. 

Uesurvey of Sandy Hook for comparison 
with former survey11. (See alt!O Sec· 
tions I and Ill.) 
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SECTION II-
(Continued.) 

SECTION III. 

From Cape Henlo­
pen toCapeHemy, 
including the co<>St 
of pm t of Dela­
ware, the coast of 
MarylFmd, and 
part of the coast of 
'Virginia.. 
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Parties. i Operations. 

I I 

Persons conducting opera­
tions. 

Localities of oper<>tions. 

No. 

, .. I 

I I 
6 I Military dtfonces ! 

I und sp<·ci<>l 1:mr-

! 
veys. 

I 
I 
i 

7 I Hydrography •• _. __ 
i 
I 

I 

I 
I 

8 Hydrogrnphy and 
•hore-liue sur-
veys. 

I 
A. D. Bache, supe1 intcndent, l 

chief engineer; H. L. Whi- I 
ting, Geo. D•i.vidson, R. ;I.I. I 
Bache, C. r.1. B<tcbe, C. 0. : 
Boutelle, P. C. F. We1<t, I 
assistauts; R. E. Halter, 
Cleveland Rockwell, J. S. I 
Brn.dford, sub-assistants ; I 
A R. Fauntleroy, aid ; E. i 
Hergeo;ht-irner and \V. B. ' 
McMurtrie, drnughtsmen. 

I 

Heconnaissance, plane-table surveys, 
plans, and the er«ctiou of numerous 
fip,ld-woiks for defcmling- the south­
western, the western, an<l the north­
western approaches to the city of Pbil­
adelphia during the invasion of Penn 
sylvania in June and July. 

Lieut. Comdr. T. S Phelps, 
U. S. N., aSEL5tant. 

1 Development of a ledge cf rock neaT 
I Montauk Point, and determination of 
i the position of Great Eastern Rock. 

W. ·w. Harding, (part of see.· 
i;;on,) Alexr. Strausz, (part 
of season,) C. S. Hein, Per­
Fifer Frazer, jr., H. G. Og· 
den, aids. 

· Resurv<'y of the main cluurnel of New 
Yoik harbor between Governor's island 
and Robbius's reef, and of part of the 
adjaceut Jersey fii>ts. (See also sections 
I and III.) 

Hydrograpby of the Hudson river com­
pleted by soundings between Hudson 
city and New Baltimore and between 
Albany and Troy, with >hore-line •nr­
vey above Coxsackie. \See also Sec­
tions V and VIII.) 

9 Physica.l survey ••.. H. 11itchcll, a8sh;tant .•••••. Ilydrography at Sandy Hook examined 
with reference to the effect of tiiles 
and currents in causing the alterations. 
(See also Section I.) 

10 Special survey .•••. George Davidson, assistant. Plane-Table sun-ey of part of League isl­
and, (Uelaware river,) and soundings in 
its vicinity, for the Navy IJepartrnent. 

11 Hydrography •••••• CRpt. c. r. Patterson .•••••. Soundings to determine the extent and 
cha.racter of changes in the vicinity of 
the breakwater in Delo.ware bay, for 
the Engineer Department. 

2 

3 

Tidal ollservations. i R. 
I 

I 
T. Ba.BEett .••••••••••••• Tidal observations continued at the per­

manent station on the shore of Gover­
nor's i•land, New York harbor. 

i 
TriRn.i<ulation and ! C. H. Boyd, sub-aSl>isfant .••. 

topcgraphy. 

I 

I 
Triangulation and 

1

1 C. A. fkhrott., a•siotant; E H 
ve1tical measure· Cou1tenay, aid. 
meats. 

I 
Topography • ·····-1 J, W. Donn, F. A. Lueber; 

C. 'I'. fardelle., sub assi .. t. 
I ant, (put of season.) 

Topography .••••••• ,Charle~ Ferguson, sub assist­
aut; L Hull Ad1<ms, assist­! ant, (part of sensou ) 

Triangulation made foT military survey 
of the west .. rn and northern Rpproaches 
to the city of Baltimore, Md Trian­
gulation of the viciuity of Fort Lyon, 
near Alexandria, Va., and of the Poto­
mac river from tller,ce up to GeorJ;Ce­
town, with >bore-line survey of the 
river within the same limits. 

Trianirnlation made and heights of field­
works in the vicinity of W68hingt.:m 
city determined and referred to the 
levd of the Potomac, for the chief en­
gineer of defences. (See also Section I.) 

Plane.taule survey of the western and 
northern approach~s to the city of Bal­
timore, Md., for the engineer of de­
fonces. 

Topography joining t hn.t of the Distri.ct. cf 
Columhia, extended from lhe v1crn1ty 
of Bladensburg north, and west to 
Lee~boro'. Md., and continued 8onth 
and east of Bladensburg tt:rn e.rds the 
District line. 
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Limits of sections. i Parties. Operations. Persons conducting opera­
tions. 

Localities of operations. 

SECTION III­
(Contimwd) 

SECTION IV. 

From Cape Henry, 
Va, to Cape Fear, 
N. C., including 
part of the coast 
of Virginia and 
North Caro1it;a. 

No. 5 

6 

7 

8 

!I 

10 

Topography .. -----· J. W. Donn, in chRrge; F. 
A. Lueber, C. S. Hein, aids. 

Topogra.phy .• ·----· A. M. Harrison. a8sistant; H. 
W. Bache, aid ; A. Linden­
k..,hl, aiu, (part uf season ) 

Topography.·-----· C. M. Bache, assistant •••••. 

Reconnaissance ____ P. C. F. West, assiRtant; 
Chas. Hosmer, sub-assist­
ant. 

Hydrography _____ , Lient. Comdr. T. S. Phelps, 
U.S. N, assisbnt. 

M"4(netic observa- C. A. Rchott, n~sista.nt; E. H. 
tions. Courtenay, aid. 

Plane-table survey from the Potom!lc 
Tiver northward. outside of hut arljoin­
jng the sontheru<tern boundary of the 
Dii;triet of Colnmhia, and extending 
nearly to hs ea,.tnn corner. Supple­
mentary topography in the vicinity uf 
Chain bridge, above Georgetown, D.O. 

Minute plane-table survey of Rosier's 
bluff flD<l a<lj-lcent bank of the PotomE>c 
river, from Oxon hill to Bmad creek, 
Md , for the chief engineer of militE>ry 
defonccs of '\Vashingt"n city. Topog­
raphy of Jones's ·Point, near .Alexan­
dria, Va. (See also Section L) 

!'Jane-table survey made of the approaches 
to Fort Lyon, and joined with former 
Rurveys of the vicinity of AlexR.ndria, 
Va. Surveys with compass and chain 
of roads leading from the Rappahan­
nock river to King George Court-house, 
Va., near the end of December, 1862, 
fur the army of the Potomac. (See 
also Section II.) 

Special examination and tracing of roads 
approaching Stafford Court-house, Va., 
for the uec of the army of the Potomac. 
S<ec also Sections I, Ii, and VIII.) 

Hydrog-raphic examination to determine 
depth on the Eite of a shoal supposed 
to exist eastward of the Winter Quarter 
shoal, off the boundary line of Mary­
land and Virginia. Extension of th~ 
hydrography of Potomac river from 
Indian Head to Alexand1ia, Va., and 
completion of that work by joiniug 
with previous soundings above Alex­
andria. (See also Sections I and II.) 

Magnetic declination, dip, and intensity 
observed at the station near the Coast 
Survey office, in Washington. (tlee 
also 6ection I.) 

11 TI1la.I observations. M. C. King .•• ---·---·· •••. Oh•ervation~ continned at the permanent 
st«tion at Old Point Comfort, Va., with 
8elf-registeriog tide-gauge. 

I friangulation. _ ••• ·• G. A. Fairfield, sS<'iRtant; H. 
Andel'son, aid. 

Topography and re P. C. F. W<·st., assistant; 
connai688.nce. Cleveland Rock\\ell, Fub­

assiKtant. 

Triangufation of the Neuse river, N. C., 
from New Berne downward towards 
Pamplico sound. (See also Section I.) 

Topography of the environs of New Berne, 
N. 0., for military purposes, and recon­
naissance maps of the country north of 
the Neuse rivur, and between it aud 
W1~shiogton, N. C. Reconnaibllllnce of 
Wilkinson's Point, and survt>y of the 
lines of defence at the mouth of Tar 
river. (See alw Sections I and II.) 
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Localities of opera tfons. Parties I 
·~~~~~~~~~ 

SECTION V. 

From Cape Fear,N. 1 No. 
C., to St. Mary's I 
• G • I I nver, a., inc u- I 

divg the coast of 
pa.rt of North Ca- ! 
rnlina, a.nd the 
coast of South Ca­
rolina and Geor­
gia. 

SECTION VI. 

From St. Mary's riv­
er, Ga., to St. Jo­
i;eph's bay, Fla., 
including the east­
ern and pa.rt of the 
west~rn coast of 
Florida peninsula, 
and the Florida 
reefs and keys. 

2 

3 

1 

2 

9 c s 

Topography fllld 1 C. O.Boutelle,assist&nt; J. S. 
hydrography. Bradford, sub-a~sistant; W. 

W. Harding and Perbifer 
Frazer, jr., aids. 

Topography._··--·· ! W. H. Dennis, sub-assistant I B. H. T~~"· Wd. 

I 

I 

Hydrography ·--· --\ W. S. Edwards, assistant; A. 
: R. Fauntleroy and F. H. 

Dietz, aids. 

Topography ..•••••. F. W. Dorr, sub-aesist&nt ___ _ 

Hydrography •••••. Edward Corrlell,acting assist-
! ant ; C. T. Iardella, suh­

assist.ant ; T. C. Bowie, L. 
L. Nicholson, L. A. Seng­
teller, H. M. DeWees, and 
A. M. Wetherill, aids. 

Hydrographic reconnaissance of the en­
trance of Winyah bcty, 5. C. Survey 
of Charleston bar by nig-ht, in .January. 
Special t-Opography and soundings for a 
coaling •tation at Bny Point. Hydro­
graphic resurvey of the approaches and 
bars of Port Roval Round. Exnmim1-
tion <f tho chan-;,cls a.t Tybee entrance 
and of Ossalmw sound, Ga. General 
service in light house duty hetwe~n 
Charleston bar and St. Jehu's liver, 
Fla., and despatch service for the flag-­
officer of the Xouth Atlantic blockading 
squadron. (See also Sectfon 11 ) 

Plane.table resur.-ev of the north end of 
Hilton Head foln°nd, and part of Beau­
fort. island, 8- C., with the defensh·e 
works and structures erected since tile 
former survey. Topography of the 
shor€~ of WaRRaw sound, Ga. i incJuding 
the mouths of the streams that fall into 
it; also Great and Little Tybee islands, 
1md Cockspur and Long island, in Ra­
vanDah river. (See also Section I.) 

Hydrography of the inland paSBage be­
tween St. Helena and Port Roval 
sounds, S. C., including Story's ri~er 
and Station creek. Hyclrograpby of the 
entrance to Savannah river, Ga., and 
examination of the bulkhead between 
the Tybee channel and Calibogue 
sound Hydrog-raphic survey of the 
b!lr and entrauce, and of part of the 
inside of Wassaw sound, Ga. (See also 
Section L) 

Topographical service for the tax com­
mission of Florida at Fernandina, St. 
Aug-ustine, and Key 'Vest, and plans 
for defemive works at Fermmdinl\. (See 
also Section I.) 

Hydrography of the Florida reef comple­
ted by soundings from Rodriguez key 
southwar:l to join with former work 
near Tavernier creek and Conch reef ; 
also abreast of Boca Chica from Boca 
Chica. channel to Geiger'• signal. Ex­
amination of the position of buoy~ in 
Key West harbor. Hydrography of the 
approaches, bar, and northern entrance 
of Charlotte harbor, Fla., with tidal 
observatiollS. (See also Section I.) 
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Limits of sections. ,, Parties. \ Operations. Persons conducting opera- I 
lions. I 

~~~~~~~~~1 I !~~~~~~~~~~~~~~~~~~ 

Localities of opcrntions. 

SECTIONS YII, Vlll, I' I I 
~~ I 

From Rt. Joscpl1"R 1 No. 1 Topogr,iphy and re- I J. G. Olt.maT:ns, aRgistant; I Topograpby of the i·ight bank of the MiR-
bay, .Fla., wnt- j connai>sc1nce. C'has. Hosmer, sub-aFsist-1 siH•iIJpi river, opposite to New Orleans, 
·ward to the Rio i aut; S. !:I. Lyman, ai<l. from Laurance's canal to McGee's plan-
GinnJc, includh1g ! I tation. Rt~Connaissance of water-courSf::'S 
part ,,f the wt·•t· whkh connect the Atchafalaya with 
ern coast of Fl01i 1 Uc•l river. ~urvey of tLe dcfoncel-3 uf 
<la, and the co""t 1 I Baton Ilougc. Reconnn.issa11cc and 
of Alal1ama., Mis- I maps of B1t}ou 'f,·cbe and of Red river 
si<sippi.Loui>fana, from its mouth up to Alcxanuria; al~o 
aIJd Texas. I of captured field-worhH. Topoi'raphy 

SECTION X. 

:From San Dit>go, or : 
the southern' 
boundary of the 
United Sfates on 
the Pacific, to the 
forty ·RCCOnd par­
alle 1, includin~ 
the coast of Cali­
fornia. 

2 

1 

3 

1 of Port Hndsron, induding tht> <lefen-
! oive Jines and. their approaches; and 
) general rcconnai1:3snnce duty in LoniR­

ima with the army of Major General 

I Bt1.llks. 

Topography .••• ____ F. H. Gerdes, assisbnt; Clar· 1 Surveys for the flag-officer of the l\Iissis-

I 

I 

ence Fernfall, sub-assist- , sippi fleet during the siege of Vicks-
tmt; Alex'r Strausz. burg, including the banks of the river 

and northern and wt•stern approaches 
to the city, and the banks of Yazoo 
river below Haines's bluff, the topog­
raphy of the eastern approaches to 
Yick>lmrg, for the 1tsc of the army of 
:Major General Grant ; the survey of 
Arkansas Post, anrl special reconnais­
sance maps of the Sunflower and other 
b<iyous of the Mississippi. (See a.ls> 
Sections I and. II.) 

Topography._ •••••. 1 R. M. Bache, assistant"; I Mcl\J.ath, aid. 
R.E. Plane-table suney of Carondelet, comple­

tiug the torography of the approaches 
an<l ground occupier! l1y the defensive 
works at St. Louis, Mo. (See aloo 8ec­
tion II) I 

Triangulation •• ____ W. E. Greenwell, assistant; 

Topography and 
hydrogni.phy •••. 

Julius Kinchclce, sub-as­
sictant. 

A. F. Rodgers, assistant; W. 
1.1. Johu•on, snb-ass'staut; 
Alcx'r Chm;e,aid. 

Hydrography •••••• A. F. Rodgers, assiRtant; Al­
"xa.nd.,r Chase, aid; 'f. M, 
Ver Mehr, aid, (part of 
season.) 

Coast triangulation of California extend­
ed east and west of 8anta Barham, and 
connected with 8anta Cruz island. 

Plane-table survey of the shmes of Half 
Moon b11y, Cal., completed, and con­
nected with former work going north­
ward towards San Fra.r1cisco entrance 
and southward towards Monterey bay. 
HydrogrRphy •f the coast in the vicin­
ity of Half Moon bay nearly completed. 

Hydrographic resurveys of Karquines 
strait and of the bar in San Pablo bay, 
('al., to determine changes. Observa­
tions on the currents of l'iau Franciaco 
bay. Determination of the positions of 
buoys. Development, by soundiugs, 
of the depth on Noonday or Fanny 
rock, off the Farallones, and determi­
nation of its position. 

I 
Tidal observations. _.

1 
Capt. G. H, IWiot, D.S. cngi- Series of observations continu"d with the 

neers, in charge; A. Cassi- self.registering tide-gauges at San Diego 
i dy and H. E. Uhrlandt. and near San Francisco. 
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! 

S>:CT101' XI. ) 

From the 42d paral­
lel of latitude to 
the northwestern 
bonndarv of the 
United Rtates, in­
c~11ding the const 
of the State of 
Oreg<m and the 
coa>t of Washiug· 
ton Territory. 

Topography and i Jas S. Lawson, as,;isfant; C. f Supplementary triang-ulation for exr1~nd. 
llydrography. B. Boutelle, aid. i ing th~ plane-ta Lie sur\'ey and llydrog­

/ raphy of Koos bay, Oreg0n. 

Tidal observations.. Louis W ii son .•••••.••••••. ·I ~eries con tinned with the self-regiotering I gauge at .Astoria, or~gon. 

I 

A PP E ND IX No. 2. 

leformation furni81ted ftom the Coast Surrey office, by autlwrity ef tlw Treasury Drpartment, in rep! y to 

special calls during the year 18G2-'G3. 

Date. I Names. Data furnished. 

~-~~~-(~~~~~-~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

1862. I I 
Nov. 19 I Major Gen.\\·. B. Franklin, TI. S. A .••••••••••• 

I I 

Tracing of the hydrographic and topographic sheets of Fred­
erjck,burg and vicinity, Va. 

Dec. 

25

1

. -~- __ .. do •••••••••••••• --·----- ••• -·--· •• i 

25 Major Gen. N. P. Banks, D.S.A. ____________ 

1 

Trncing~ from topographic sheets of the Bappahannock river 
from Urbana to Fr~derkki;lrnrg, Ya. 

Tracings of the hydrographic Hheets of l\Iatagonla entrance 
and part of l\lat._gorda bay, Texa.,. 

25 Major Gen. W. B. Franklin, U.S. A--·--·---· Data and description of trigonometrical poii:.ts in the vicinity 
of Fredericksburg, Va. 

261 Col. J. N. Macomb, A. D. C---------·------· Four photographic copies of the topogra.phical survey near 
]'redericksbuq;, Va. 

2: 1 ·:: ::~: ~::,~: ;· ~::::::.· ~ ~ ~:: :: _ -

Three colored photographic copies of the topographical survey 
near Fred~rick~lmrg, Va. 

Tn1cing showing the positions of ForL~ Sumter and Moultrie, 
s.c. 

8 Major Gen. ·w. B. Franklin, D.S. A •••••••••• Traciog from military survey ne•U Williamsport, l\LI. 

10 Lt. Col. B. S. Alexander, A. D. ·a.----. ___ .•.. Tracing of topogmphica.l survey of Rosicr's bluff and vicinity, 
Maryland. 

17 Engineer Departmeut .••••••••• --------·---- Tracing of topography of Cape Di-;appointment, Oregon, 

17 ; •••••••. do •• ------------·---------····---- Tracing of topography of Poiut Adam•, Oregon. 

1711 

•••••••• do •• ----------·-·---------·--··--·11 
Tracing of topographiml reconnaissance of Colurnuia river, 

Oregon. 

19 , Hon. F. A. Conkling, New York--------·-··· Tracing of profile of St. Lawrence cana.l from Montreal to 
I Lake Ontario. 

20

1

1 Navy Department ••••••••••••••••••••••••• Tn1cing of hJdrographic reconnaissance of Bottle channel, 
Gcorget-0wn h,.rbor, S. C. 

Engineer department. ••••• _ .• ----. ___ •••••• Tracing of hydrographic reconnaissance of Bottle channel, 20 

20 

23 

I Georgetown ha1Lor, S. C. 

Light.house Board ••••••• ·---------···----·' Tr~cing of bydrographic reconn11.issance of Bottle channel, 
, Gcocgctowo harbor, S. C. 

Major Gen. W. B. Franklin, U.S. A •••••••••• 

1

1 Tracing of topography of Potomac river from Potomac: creek 
to Pen;immon Point. 
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Date. Names. Data furnished. 

1863. 

Jan. :J . Rear-Admiwl S. P. Lee, U.S. N-----···-----­
i 
i 

3 \---- ••.. do ••• --- ---··. ·----- ---- ------ •. --

:i I ____ do---·----------------------------

9 ••.• do---------·-··--·-·---··----····· 

10 Mnjor Gen. J. G. Foster, U.S. A·------·-···· 

Reduced drawing cf resurvey of New inlet, Cape Fear river, 
N crth Carolina. 

Reduced drawing of resurvey of Western Bar cha.noel, Cape 
Fear river, N. C. 

Tracings of the topography of New Topsail inlet, including the 
intermediate sea-coast and inlets between it and Cape If ear 
river, N. C. 

Traci1,gs of topography of the coast of North Carolina, from 
Cape Fear entrance to Bacon's inlet. 

Tracing of the topography of Georgetown harbor, S. C. 

10 •••• do __ •••••••••• ·--. -- •••••• --··.... Tracing of the topography above SulHvan;s island, S. C. 

I 6 Brig. Gen. J. G. Totten, t:'. S. A._._ • ___ •••••. Tracing of comparative map of Sandy Hook from 1855 to 1862. 

17 Major Gen. W. B. Franklin, U.S.A.·-······· Tracing of shore-line of parts of Potomac and Rappahannock 
rivers, (on one sheet.) 

26 Major Gen. J. G. Foster, F.S. A .•..•••••••.• Tracing of sketch of Korth Carolina west of Cape Fear river. 

29 Hon. W. H. "\Yallace, Honse of Representatives. Tracing of the hydrogra.phy of Gray's harbor, W. T. 

Feb. 2B Capt. C. B. Comstock, corps of engineers •••••• Tracings of the topography of the Rappahannock river from 
Port Royal to Fredericksburg, Va. 

23 Hon. James R. Doolittle, United States Senate. Map with the boundary lines of new Territories, for the use 
of the United States Senate. 

March 9 Lt. Col. R Delafield, corps of engineers.·----· Projection of Sandy Hook with shore-line of 1862. 

.April 

9 __ •• do ••••• ---------··········--·-···· Data of trigonometrical points at Sandy Hook, N.J. 

24 Lt. Col D.S . .Alexander, A. D. C-------···--- Tracing of the topography of Rosier's bluff, Oxon hill, and 
vicinity, Md. 

24 Col. W. F. Raynolds, .A. D. C--······ •. -=---- Tracings of the topography of BaJ:imore city, Patapsco river, 
eastern shore of Maryland, and Kent island. 

24 U.S. tax commh;sion, State of South Carolina •• Tracings of the topography of Port Royal sound, North Edisto 
riv.er, South Edisto river, including all the surveyed topog­
raphy from Savannah river to Charleston light • 

1 Engineer department ••• _ •••••••••••••••..•. Tracing, on large scale, of the topography of Portland and 
environs, Maine. 

7 War Department ••••••••..••••••••••• ·----. Tracings of the topography of the coast of North Carolina from 
Masonboro' iulet to Federal Point, Ca:pe Fear river. 

11 E. & G. W. Blunt, :Sew York--------·-····- Tabie of geographical positions. 

111 Lt. Col. B. S. Alexander, A. D. C ••••• -- ••• ••• Tracing of the topographical snrvey of entrance to Salem har­
bor, Mass. 

111 ___ .----do __ • --- --- ••• _ •. -----·. ------ •••. 

:: I~~~~~~~--:--_-_·_-_-_-_-_-_-_-_-_-~~~~~~~~~~~~~~~~~~~~ 
131····----do ·····----------·-···-·····-·-··· 
20 A.G. Richardson, esq., New York.-------·-· 

28 Col. J. N. Macomb, A.D.C---····-······ •••. 

Tracing of the topographical survey of Merrimack river en­
trance, Maas. 

Tracing of the topographical survey of the mouth of the Cou· 
necticut river. 

Tracing of the topography of Gloucester harbor, Mass. 

Tracing of the topogra.phy of Plymouth harbor, Mass. 

Tracing of hydrogra.phy west of Horton's PQint, north shore 
of Long Island sound. 

One copy of photograph of topographical survey of northeast 
side of District of Columbia. 

29 •••• ----do ••.. ----· - • ----· •• ------ •••• •••• One copy of photograph of topographical survey of northeast 
side of District of Columbia, (colored.) 

May -i Engineer depa1tment .•••••• ---·-········-·· Tracing of special topographical survey of Jones's Point, near 

18 

23 

Major Charles E. Blunt, corps of engineers.- ••• 

Hon. J. F Haughton, surveyor general of Cali­
fornia.. 

Alexandria., Va. 

Tracing of topographical survey of Governor's a.nd Castle 
island, Boston harbor, MaBS. 

Length and bearing of the east boundary of California. 

26 Brig. Oen. J. G. Barnard, U.S. A------ •••••. Tracing of topographical survey of north side of Hunting 
creek, Va. 



 

Date. 

1863. 

May 

June 

June 

27 
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Names. 

James Gamble, ei;q., superintendent California 
State Telegraph Company. 

Data furnished. 

Tracing of the hydrography of the Golden Gate and of Kar­
q uines straits. 

27 James Gamble, esq., Ruperintendent California Maps of Washington sound and .Admiralty inlet. 
State Telegraph Company. 

28 Major Gen. J. G. Foster, U.S. A------------- Traced copy of map of Ca~ Fear river, N. C. 

3 Brig. Gen. J. G. Darnard, U.S. A----------·- Tracing of the topographical survey of the Maryland Hide of 
Potomac river from Broad creek to Giesboro' Point. 

4 Col. J. N. Mae-0mb, A. D. C-----------··---· Four copies of photograph of topographical survey of N. W. 
approaches to Washington. 

6 ________ do •••• ____________________________ One copy of photogr'lph of topographical survey of N. W. 
approaches to 'Vashington. 

6 ________ do •• ______________________________ Five copies of photograph (colored) of topographical survey 

11 

11 

Lt. Col. Geo. D. Ramsay, comd'g Washington 
Arsenal. 

Wm. Keeler, civil engineer Washington navy 
yard. 

of N. W. approaches to Washington. 

Tracing of the topographical snrvey of the Arsenal grounds 
and Yicinity, with the determination of the buoys in the 
river off the .Arsenal. 

Tracing of the hydrographic survey of the Eastern branch of 
the Potomac 1iver from Giesboro' Point to Anacostia 
bridge. 

13 Ariel Patterson, esq., New York _____________ Tracing of part of the hydrographic survey of the East river, 
N. Y. 

July U Major E. B. Hunt, corps of engineers. ____ ---- Tracing of the topographical and hydrographic survey of 

Aug. 

Sept. 

Oct. 

Dutch island and vicinity, U. I. 

29 Howland & Aspinwall, New York •• ---------- Tracing showing position of Great East.om rock, off Monta).lk 
Point, L. I. 

30 W. H. Gardner, a.ssistant surgeon, U. S. A •••. Tracing of the topographical survey of Point Lookout, Md. 

10 Brig. Gen. G. Marston, U. S. A---·---------· Tracing of the topographical survey of Point Lookout, Md. 

16 Capt. T. B. Brooke, A. D. C----------------- Tracing of the topographical survey of Morris island, S. C. 
16 ________ do ________________________________ Tracing of the topographical survey of l?olly island, S. C. 

16 --------do ________________________________ Tracing of the topographlcal survey of Charleston city and 
vicinity, S. C. 

17 Lieut. J. R. Meigs, corps of engineers. _______ Tracing of the military survey of Williamsport, Md. 

6 Rear Admiral S. P. Lee, U.S. N------------- Tracing of the topographical survey of Myrtle sound, N. C. 

10 Capt. T. Lincoln Casey, corps of engineers. ____ Tracing of the topographical survey of the environ.i; of Port-
land, Me. 

14 John Maginn, pilot, New York •••• ---------- 'l'racing of the hydrographic survey of the Ea.st river, N. Y., 
from Governor's island to 23d street. 

14 Rear Admiral S. P. Lee, U.S. N------···---· Tracing of the topographical survey of Cape Fear river and 
adjoining coast of North Carolina. 

23 

23 

30 

l 

Navy Department--------·-···--·····--··· 

Capt. T. Lincoln Casey, corps of engineers •••• 

Lt. N. M. Edwards, N. Y. vol. engineers ••••• 

Navy Department •• __ ••••• ··-··--··· -- -··-. 
I 
I 

Major Gen. H. W. Halleck, commn.nder-in-chicf.' 

Tracing of the topographical survey of Cape Fear river and 
adjoining coast of North Carolina. 

Tracing of the topographical survey of Cape Elizabeth and 
vicinity, Me. 

Tracings of part of MorriR and James islands, S. C. 

Tracing of the topographical and hydrographic murvey of the 
Delaware river from Tonkin's island to Old Man's Point. 

Tracing of the topographical survey of the environs of St. 
Louis, Mo. 

6 Prof, .A.G. Pendleton, U. 8. N __________ ---· Geodetic and magnetic information, District of Columbia. 

20 Major Gen. Geo. Stoneman, U.S. N-----·---· Tracing of the hydrographic survey of the Potomac river off 
Giesboro' Point. 

20 ·-------do. _______________________________ Tracing of the shore-line of the Potomac river from Alex-
andria to the Long bridge, including the Eastern branch. 

30 Fle41t Capt. Daniel Ammen, U.S. N--····---- Tracing of part of Charleston district, S. C. 
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__________ 
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Previous ~1~. 1946. 1647. 11648.1 1849. lfl50, 1!!51.11852. 1853. 11854. 11855. _:_!_:_ 1858. 1859. 1860, 1861.11862. j Total. 101644. 

---,---- ----____ , __ 
----1--

l,lbrary- . 
Number of volu111q .. , .. .. ........ ········ ....... ........ ········ 6115 95 590 333 171 273 155 !!50 3!:19 ]06 116 174 159 163 91 3, 720 

Inatmmenta-
Coot of .................................... , ......... , .................... $8,326 $4,652 $4,60:! $3,835 $5,296 $5,40-2 $3,958 $5,369 $3,185 $1,224 $1,852 $1,7~9 $2, 522 r94 93 .......... 

GENERAL NOTE, 

Parff.,,-An average number is gi11en for the yeart previoua to 1844. A party operating in more thnn one 
aeelioa durinK the year I• counted but once. 

nia1'C111atl0n.-The extent of general coa•t is mea1ured in general outline, including Delaware and 
Ch .. apeake, 811 well as all open bay•1 but omitting the minor indentations of the sea-cuasi. The extent of 
thore-llne hi also measured inr,neraJ outline, and Includes such rivers only no have been triangulated. 

71>r.,-.,...y.-Tbe length o general coast is measured similarly to thnt under triangulation ; hut shore­
line under topocraphy represent• the Whole water-line auneyed, including nil the minor indentations, a• 
repre11ented on the plane-table aheeto. 

BIC4nla.-The total number of volumes of records &iven in tbe table is creater tllan the number now on 
band, owing to the binding up of separate volume.. 

Engraved plat ... -Progre•• sketches (averaging fourteen yearly) are not counted. 
Prelunlnary chart• and sketcli.e. publi1hed.-lncluding a large number of maps of the scene of operation of 

the war. 
Llbrary.-The number ofvoi11mea pnrch.,ed and donnted up to 184Q w•s 655, 
It is to be remarked that the numi>cr. appearing in the column of this tnhle for the year immediately pre­

ceding that of lta compilation are, m some cases~ illUhject to he chl\nged, mon' or le~5l, in the succeeding 
report, owing to data not being, at the time of compilation, fully turned into the otllco from the distant parties 
in the fteld, 
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74 REPORT OF THE SUPERINTENDENT OF 

APPENDIX No. 4. 

GENERAL LIST OF COAST SURVEY DISCOVERIES AND DEVELOPMENTS TO 1862, INCLUSIVE. 

1. A ledge with four fathoms of water on it, discovered S.SW. l W., (true,) and a mile and a quarter 
from }>emaquid light-house, coast of J.iaine, 1860. 

2. Numerous dangerous reefs and ledges developed at the entrance and in the approaches of Damariscotta'. 
river, Maine, 1860. 

3. 'l'wo rocks, one with three and a quarter fathoms, the other with only ten feet of water, and a ledge 
with three and a half fathoms, found in the channel of Booth bay, Maine, 1860. 

4. Jeffrey's bank and Jeffrey's ledge, off the coast of Maine, thoroughly sounded out, 1860. 
5. Only eighteen feet at mean low water found on the rock one mile to the southward of Seguin island, 

coast of l\Iaine, 1859. 
6. Tmn11le's ledge, near Cape Small Point, :Uaine, 1857. 
7. Trnc position of the Hussey Rock, in Casco bay, determined, correcting the Cl'roneous one assigned 

on previous charts, 1859. 
8. Determination of the position of a sunkeu rock on which the steamer Daniel Webster struck, in Casco 

bay, on the evening of the 13th of October, 1856. 
9. Determination of the dimensions of Alden's Rock, near Cape Elizabeth, Maine, 1854. 
10. Determination of the position of the "Hue and Cry," the "Old Prnprietor," and other dangers off 

Cape Elizabeth, Maine, 1859. 
11. Huzzy's Rock, south of :Fletcher's Neck, Maine, determined in positiqn, 1859. 
12. Development of a four-fathom bank off Cape Porpoise, Maine, 1859. 
13. Fishing ledge, off Kennebunk, Maine, thoroughly sounded, 1859. 
14. A rock one mile to the southward and westward of Boon island, with seventeen feet water. The 

sea breaks on it in heavy weatl1er, 1858. 
15. Development of a rock off Ogunquit, bare at low tides, and very little known, H59. 
16. Development of Boon Island ledge, coast of Maine, 1858. 
17. A rock off Cape N eddick, Maine, determined in position, 1858. 
18. A detached rock, two-thirds of a mile northward and eastward of York ledge, Maine, 1858. 
19. Determination of the position of a rock more than a mile off the mouth of York river, Maine, bare 

at low tides and dangerous to coasters, 1858. 
20. Development of Duck Island ledge, 1858. 
21. A fishing bank sounded out off ·wood island, coast of Maine, 1859. 
22. A very dangerous rock, with only six and a half feet water, off the entrance to Portsmouth harbor, 

New Hampshire, about four nautical miles eastward from the Whale's Back light, 1858. 
23. A rock with twelve feet at mean low water, about four miles and a third eastwarcl of the Whale's 

Back, 1858. 
24. Determination of the positions of four points of rock in Sandy bay, (Cape Ann,) Massachusetts, 1861· 
25. A rock (not on any chart) in the inner harbor of Gloucester, Massachusetts, diacove~cd in 1853. 
26_ Determination of rocks off Marblehead ancl Nahant, 1855. 
27 _ Determini:ttion of the position of White Rock ledge, at the entrance of Saugus river, Massaclmsetts, 1860. 
28. A bank ninety miles eastward of Boston, with about thirty-six fathoms of water, probably a knoll 

connected with Cashe's ledge, but with deep water between it and the ledge, 1853. 
29. Boston harbor; Broad Sound channel thoroughly surveyed and marks recommended, 1848. 
30. Several rocks in the fair channel-way in Boston harbor entrance, 18.54. 
:n. An extension of the sand-pit to the southward of Sunken ledge, Boston harbor, since the survey of 

1847, 1858. 
32. Discovery of a rock with only seventeen feet of water at mean low tide in the Narrows of Boston 

harbor, 1860. 
33. Special investigation of the cuITents of Boston harbor, 1860 and 1861. 
34 . .A bank (Stellwagen's bank) with ten and a half to fourteen and a half fathoms of water on it, at 
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the entrance to MMsachusctts bay, and serving as an important mark for approaching Boston and other 
harbors, 1854. 

35. Extension of Stellwagen's bank to the southward and eastward some sixteen or seventeen square 
miles, enclosed by the twenty-fathom curve, 1855. 

36. Changes in the vicinity of East harbor, (Cape Cod,) 1857. 
37. Special tidal and current observations at the mouth of Scusset river, (Cape Cod bay,) HIGO. 
38 . .A dangerous sunken ledge (Davis's ledge) to the eastwa1·d and in the neighborhood of Minot's 

ledge, 1854. 
39. Development of a reef extending between Minot's and Scituate light, 1856. 
40. A sunken rock, with only six feet on it at low water, off Webster's :Flag-staff, Massachusetts bay, 

1856. 
41. .A dangerous rock near Saquish Head, entrance to Plymouth harbor, 1856. 
42. Three rocks determined in position, partly bare at low water, off l\Ianomet Point, l\Iassachusetts 

bay, 1856. 
43. Determination of a very dangerous rock off Indian Hill, and four miles southward of Manomct 

Point, Massachusetts bay, with as little as six feet water on it, 1856. 
44. The currents of Cape Cod bay observed with reference to tl1eir physical effects on the shores, 1861. 
45. Determination of the position of a small rock with less than four feet at mean low water, near the 

channel and in the vicinity of Great Rock, Hyannis harbor, Massachusetts, 1859. 
46. P1·obable connexion of George's bank and the deep sea bunks north and east of Xantucket, 1S!i5. 
47. The decrease of depth, with general permanence of form of George's bank, off the coast of ){assa­

chusetts, 18n7. 
48. A shoal spot near Little George'8 bank, 1857. 
49. Non-existence determined of "Clark's bank" and "Crab Icage," laid down on certain charts as 

distinct from an immense shoal ground off Cape Cod peninsula, 1856. 
50. Xantucket shoals; Davis's New South shoals, six miles south of the old Nantucket south shoals 

in the track of all vessels going between New York and Europe, or running along the coast from the eastern 
to the southern States, or to South America; discovered in 1846. 

51. Two new shoals north and east of Nantucket; discovered in 1847. 
52. Six new shoals near Nantucket, the outermost fourteen and a half miles from land, and with only 

ten feet water; discovered in 1848. 
53. }foBlair's shoals off Nantucket; discovered in 1849. 
54. The tidal currents of Nantucket shoals and the approaches, 1854. 
fi5. Davis's bank, Nantucket shoals; discovered in 1848, and survey finished in 1851. 
56. Fishing Rip, a large shoal extending north and south, about ten miles to the eastward of Davis's 

bank, and thirty miles from Nantucket, with four and a half fathoms; surveyed in 1852. 
57 . .A ridge connecting Davis's New South shoal and Davis's bank; found in 1853. 
58 . .A small bank or knoll with but five fathoms on it, about five miles cast of Great Rip, with twelve 

fathoms between it and Davis's bank and Fishing Rip,' tlie water gradually deepening outsi<l~ of it to the 
northward and eastward beyond the limits of the series of shoals, 1853. 

59. Discovery of a shoal lying N.NE., over six miles long, and twenty-four miles southeast of Davis's 
south shoal, with ten to ten and a half fathoms of water, 1860. 

60. Discovery of three small banks off the Nantucket shoals in the vicinity of Phelps's bank, and 
further development of the extent of that elioal ground, 1861. 

61. Discovery of Edward's shoal, one mile and seven-eighths southward of Nantucket light-boat, 1855. 
62. Examination of the interference tides of Nantucket and Martha's Vineyard sounds, 1855. 
63. 'l'he study of the tidal currents of the Vineyard and Nantucket sounds, 1857. 
64. Contraction of the inlet at the north end of Monomoy island, and opening of o. new entrance to 

Chatham harbor, 1853. 
615. Muskeget channel, surveyed by Lieutenant C. II. Davis, in 1848, and Lieutenant C. H. McBlair, 

in 1850. • 
66. Discovery of two shoal spots, with twelve and thirteen feet water, eastward from Great and Little 

Round shoals, Nantucket sound, 1856. 
67. Determination of two shoal spots near the northern extremity of Davis's bank, with fourteen and 

eighteen feet water, 1856. 
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68. Further development of Edward's shoal, three-fourths of a mile from the southern Cross Rip, Nan­
tucket sound, 1856. 

69. Shoal 1mnd ridges discovered northward of Great Point light, Nantucket souna, 1856. 
70. Important changes in geographical feature at the southeastern end of Martha's Vineyard, Muskeget 

channel, 1866. 
71. Numerous rocks in Martha's Vineyard sound, Long li;land sound, and the various bays and harbors 

connected with them. 
72. Two rocks discovered in the approaches to Newport harbor, R. I. One of these has fourteen and 

a quarter feet of water on it at mean low tide; the other has seventeen feet at low water. Ten other rocks, 
before known, were determined in position, 1862. 

73. Luddington rocks determined in position, about ten yards apart, a mile and a half (nautical) southwest 
by compass from New Haven light, 1858. 

7 4. The tidal currents of Long Island sound, 1854. 
7 5. 'l'he tidal currents of Hell Gate, 1857. 
76. L~ast water on the Hell Gate rocks determined by dragging, 1857. 
77. Tidal currents in East river, New York, and surface and sub-currents investigated in New York 

harbor, the lower bay, and on the bar, 1858. 
78. The currents of the great bay between Massachusetts, Ilhode Island, Connecticut, New York, and 

New JnsPy, 1855. 
79. Gedney's channel iu New York bay, having two feet more water than the old channels. Had the 

trne 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. 

80. The changes in New York harbor, near New York city, between 1845 and 1858. 
81. Increase of depth in Buttermilk channel, ascertained and made known in 1848 by survey of Lieu­

tenant D. D. Porter, United States navy. 
82. 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, 1859. 
83. Shoal in the main ship channel of New York harbor, 1855. 
84. The existence and character of sub-currents ascertained as bearing on the physica! conditions of 

New York harbor, 1859. 
85. The tides of Hudson river, 1856. 

86. 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. 

87. Development, by soundings, of a ridge lying sixteen miles off Barnegat, N. J., with eleven to thir­
teen fathoms of water, and sixteen fathoms between it and the coast, 1861. 

88. Special examination made and changes noted in the vicinity of the Five-fathom bank, off Cape May. 
1861. 

89. Delaware bay; Blake's channel r.t the entrance, discovered in 1844; open when the eastern channel 
is closed by ice. This discovery ha!" served to develop strikingly the resources of that portion of Delaware. 

90. Blunt's channel in Delaware bay. 
91. Changes in the Delaware, near the Pea Patch, 1847. 
92. Hydrographic changes developed in the Delaware river, a.t the Bulk Head shoal, near Fort Delaware, 

at the bar off Fort Miffiin, and opposite to Philadelphia, 1861. 
93. The true extent and position of the dangerous shoals near Chincoteague inlet, Virginia, 1852. 
94. Metomkin inlet, Virginia, llhoaling from eleven to eight feet in the channel during 1852. 
95. The shifting of the bar of Metomkin inlet, Va., and changes of shore-line, but without alteration of 

depth on the bar, 1862. 
96. 'l'wo channels into W acbapreague inlet, Virginia-one from the northward and the other &om the 

eastward; both with seven feet water at low tide, 1852. 

97. A slwal half a mile in extent, not put down on any chart, five and a half miles east from the north 
end of Paramore's island, Virginia. It has but four fathomi! water on it, and nine fathoms around it, 181>2. 

98. Great Machipongo inlet, Virginia. Found to have a :fine wide channel, with eleven feet water on the 
ba.r at low ebb and fourteen at high tide. Good anchorage inside, from two to eight fathoms. The best 
harbor between the Chesapeake and Delaware entrances, 1852. 



 

THE UNITED STATES COAST SURVEY. 77 

99. Two shoals near the entrance to the Chesapeake--one four and three-quarters 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-quarters miles from the same light, with nineteen and a half feet upon it, 1853. 

100. 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. 

101. A twenty-five 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 t:tixteen fathoms in this vicinity. 

102. A shoal at the mouth of the Great and Little Choptank, in Chesapeake bay, 1848. 
103. The sounding and measurement of the bars in Happahannock river, 1855. 
104. The general permanence of the Bodkin channel and shoals in its vicinity, at the entrance of the 

Patapsco river, between 1844 and 1854. 
105. Changes developed in the shore-lines at the entrance of Little Annemessex rivet', Chesapeake 

bay, 1859. 
106. A shoal (Kew Point shoal) in Chesapeake bay, with sixteen feet water on it, southeast fi:om New 

Point Comfort light-house, off l\lobjack bay, 1854. 
107. Re-examination of York spit, Chesapeake bay, and least water determined, (nine feet,) 1855. 
108. York river, Va., as a harbor, 1857. 
lOD. Development of the best line of water for crossing the Kettlebottom shoals, Potomac river, there 

being nn well Jefined channel, 1862. 
110. Changes in depth and outline at Oregon inlet, N. C., 1862. 
111 . .A reconnaissance of the Wimble ahoals, near Nag's Head, coast of North Carolina, 1854. 
112. Submarine range of hills beyond the Gulf St1·eam trackeJ from Cape Florida to Cape Lookout, 

1855. 
113. Deep water found on Diamond shoal, and a dangerous nine-feet shoal off Cape Hatteras, 1850. 
114. A new channel, with fourteen feet water, into Hatteras inlet, formed during the year 1852, which 

is better and straighter than the old channel. 
115. Changes at Hatteras and Ocracoke inlets, 1857. 
116. Extent of the sea encroachment at Cape Hatteras, and changes found near Hatteras inlet, N. C., 

1860 and 1861. 
117. Special examination of the tides and currents, with reference to the hydrographic and shore-line 

changes at Hatteras inlet, N. C., 1862. 
118. The general permanence in depth on the bar of Beaufort, N. 0., with the changes of position of 

the channel, 18.54. 
119. Changes on the bar of Beaufort, N. C., 1857. 
120. Development of the alteration in outline and depth at the entrance of Beaufort harbor, N. C., 1862. 
12.1. The well-ascertained influence of prevailing winds in the movement of the bars at Cape Fear and 

New Inlet entrances, and the gradual shoaling of the main bar; the latter fact being of great importance to 
the extensive commerce seeking that harbor, 1853. 

122. Changes in the main 'Vestcrn and New Inlet channels in Cape Fear, 1855. 
123. Frying Pan shoals, off Cape Fear, N. C.; a channel of two and a half fathoms upward& 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 shoals extend twenty nautical miles from Bald Head light-house, 
and sixt,· l, seventeen, and eighteen feet water is found seventeen and eighteen nautical miles out from the 
light, 18il. 

124. Shoaling of Cape Fear River bar thoroughly examined for purposes of improvement, 1852. 
12.5. Changes of ehore-line and hydrography determined at the Cape Fear entrances, N. C., 1858. 
126. Changes of the Cape Fear bars and cl1annels, 1857. 
127. Changes at the entrance of Winyah bay and Georgetown harbor, and the w!l.l!hing away of I,iglit­

house Point at the same entrance, 1853. 
128. Lesa water found off Cape Romain, by preliminary examination, than has been heretofore assigned, 

1859. 
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129. Re-examination, by soundings, of the Rattlesnake shoRl, S. C., 1862. 
130. Maffitt's new channel, Cliarleston harbor, with the same depth of water as the ship channel, 1850. 
131. The changes in ~faffitt's channel, Charleston harbor, S. C., from 1852 to 1857. 
132. Increase of depth developed in Maffitt's channel, Charleston barb-Or, S. C., 1858. 
133. Changes in the main ship channel, Charleston harbor, 1851. 
134. Changes in the cl1aunels at the entrance of Charleston harbor, 1852. 
135. 'rhe remarkable discovery of continuous deep-sea soundings off Charleston, and of sounilings in 

the depth of between four and five hundred fathoms beyond the Gulf Stream. 1853. 
136. 8tono entrance, S. 0., sounded, and channel found half a mile to westward of its former position, 

with slight increase of depth, 1862. 
J 37. Development of the changes affecting the entrance to North Edisto river, S. C., 1856. 
138. The shoaling of North Edisto entrance from its former depth, to nine feet of water. 
139. St. Helena entrance, S. 0., ex:imined, and a new clmnnel from the eastward found, giving sixteen 

feet at mean low water, 1862. 
140. Greater depth found through the channel of Coosaw river, S. C., (inland passage,) than has been 

hitherto supposed to exist, 1860. 
141. Discovery of a new channel between l\fartin's Industry (shoal) and the sontheaRt breakers, Port 

Royal entrance, S. 0., 1856. 
142. The south clmrmcl of Port Royal sound developed, and nineteen and a half feet found to be the 

least depth of water, 1862. 
143. The channel of the inland passage thoroughly sounded, leading from Port Royal sound to Tybee 

roads, through Skull creek and Caliboguc sound, 1862. 
144. Discovery of cola water at the Lottoul of the ocean below tl1e Gulf Stream, along the coast of 

North and South Carolina, Georgia and Florida, 1853. 
145. The discovery of the cold wall, alternate warm and cold bands, and various other features of tl1e 

Gulf Stream, especially such as concern its surface and deep-sea temperatures, and its distribution relative to 
the shore and bottom of the ocean. 

146. Various facts relative to tl1e distrilmtion of minute shells on the ocean bottom, of probable use to 
navigators for recognizing their positions. 

147. Changes iu shore-line and in depth observed in Ossabaw sound, Ga., 1860. 
148. A new channel developed leading into Sapelo sound, Ga., three-quarters of a mile southward, and 

better than the one in use, 1860. 

149. Examination of Doboy, St. Simon's, and Cumberland entrances, 1855. 
150. The bar and entrance of St. Simon's sound, Ga., examined, showing no material change of depth 

within the past two years, 1862. 

151. The shifting to southward and shoaling by several feet of the channel into Fernandina harbor, Fla., 
having now only eleven feet at mean low wat.Pr, 1862. 

152. A shoal inside of the entrance to Amelia river, Fla., 1557. 
153. Hetzel Shoal, off Cape Uafiavcral, Fla., 1850. 
154. A shoal spot found off the coast of Florida, ten miles from land and fifteen miles NE. of Indian 

River inlet, 1860. 

155. Temperature of 34° beneath tl1e Gulf Stream, thirty-:five miles east of Cape Florida, at a depth of 
three lmndrcd and seventy fathoms, 1855. 

156. Further explorations and investigations in developing the character of the Gulf Stream in the 
Florida channel, 1859 and 1860. 

157. A harbor of refuge (Turtle 11arbor) to the northward and westward of Carysfort light-house, 
Florida reef, with a depth of water of twenty-six feet at the entrance, 1854. 

158. A new passage, with thrne fathoms water, across the Florida reef, to Legare harbor, under Triumph 
reef, (latitude 25" 30' N., longitude 80° 03' W.,) wl1ich, if properly buoyed, will be valuable as a harbor of 
1-efuge, 1852. 

159. A safe rule for crossing "the Florida reef near Indian key, 1854. 

160. Tennessee shoal, .Florida reef, developed, giving only twelve feet of water on its outer patch, 1860. 
161. The position of a sunken wreck determined and marked, lying off Grassy key, Florida. reef, and 

near the track of vessels, 1860. 
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162. A new channel into Key West harbor, 1850. 
163. Co-tidal lines for the Atlantic coast of the United States, 1854. 
164. Rules for navigators in regard to the tidal currents of the coast, 1857. 
165. Isaac shoal, near Rebecca shoal, Florida reef; not laid down on any chart; 1852. 
166. Channel No. 4, a northeast entrance into Cedar Keys bay, 1852. 
167. Directions for entering the harbor from Crystal River offing, west coast of Florida penimmla, 1856. 
168. A new channel discovered, leading into St. George's sound, (.Apalachicola, :Fla.,) at the cast end of 

Dog island, and anchorage connected with it, 1858. 
169. 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. 
170. Indications noticed of a deeper and better channel forming to lead to the East Pass anchorage, St. 

George's sound, Fla., 1860. 
171. Changes in the depth of water observed by comparison of soundings at Perdido entrance, 1860. 
172. Molile .Bay Entrance bar; in 1832 only seventeen feet at low water could be carried over it; in 

1841 it had nineteen, and in 1847 it had twenty feet and three quarters, as shown by successive surveys; 1847. 
17 3. 'l'he diminution, almost closing, of the passage between Dauphine and Pelican islands, at the 

entrance of Mobile bay, 1853. 
J 7 4. The currents of Mobile bay specially investigated, 1860. 
175. Horn Island channel, llississippi sound, 1852. 
176. The removal of the east spit of Petit Bois island in the hurricane of 1852, opening a new commu­

nication between the Gulf and Mississippi sound, and the rendering of Horll"-Island Pass more easy of 
access by the remov:!;l of knollR, 1853. 

177. 'l'he accurate determination of Ship shoal, off the coast of Louisiana, in connexion with the site for 
a light-house, 1853. 

1 78. An increase of depth of water on the bar of Pass Fourchon, La., 1854. 
179. Deep-sea soundings in tl1e Gulf of Mexico, 1855-'56. 
180. 'ridal phenomena of the Gulf, 1855. 
181. The changes at Aransas Pass, Texas, as bearing on the question of a light-house site, 1853. 
182. Co-tidal lines of the Gulf of Mexico, 1856. 
183. On the effect of wind in disturbing the tides of the Gulf of Mexico, 1856. 
184. Development of a bar at the entrance of San Diego bay, Ual., 1856. 
185. A shoal inside of Ballast l'oint, San Diego bay, with only twelve and a half feet of waler, not 

laid down on any chart, 1852. 
186. The determination of the position and soundings on Cortez bank, off the coast of California, 185:;J. 
187. Complete hydrographic survey and determination of a point of rock on Cortez shoal, 1856. 
188. Tides of San Diego, San 1''rancisco, and Astoria, 1854. 
189. The non-existence of San Juan island, usually laid among the Santa Barbara group, 1852. 
190. Co-tidal lines of the Pacific coast, 1855. 
191. Determination of Uncle Sam Rock, 1855. 
192. Investigation of the currents of Santa Barbara channel, 1856. 
193. Red sand marking the entrance to the Golden Gate, 1855. 
194. Channel sounded out between Ycrba Buena and the Contra Costa, San Fmucisco bay, l 855. 
195. A reef developed off the Contra Costa flats, San Francisco bay, Cal., 1858. 
196. Whiting's Rock determined in position, near the "Brothers," at the entrance of San Pablo bay, 

Cal., 1858. 
197. The further encroachment of the sand spit at the confluence of Karquines and Mare Island straits 

upon the channels which lead to the navy yard and to Benicia, 1862. 
198. Further development of the extent of Commission Rock, San Pablo bay, 1856. 
199. Changes in the channel entrance of Humboldt bay or harbor, Cal., 1852 and 1853. 
200. South channel, Columbia river, surveyed and made available to commerce, 1851. Changes of 

chanuels, their southward tendency, and a new three-fathom channel from Cape Disappointment due west to 
open water, Columbia entrance, 1852. }'urther changes, 1853. 

201. The depth of water on the bars at the entrance of Rogue river and Umpquah river, Oregon, 1853. 
202. A shoal at the northern entrance to the strait of Rosario, W. T., giving good holding ground in 

thirty-three feet, 1854. 



 

80 REPORT OF THE SUPERINTENDENT OF 

203. Boulder reef, northwest of Sinclair island, Rosario strait, partly bare at unusually low tides, and 
surrounded by kelp, 1854. 

204. A bank of three and a half fathoms, about a mile off the southwest point of Sucia island, at the 
northern entrance of Washington sound, W. T., 1858. 

205. Belle rock, in the midJle of Rosario strait, vi11ible only at extreme low tides, 1854. 
206. Entrance rock, at the entrance of Rosario strait, 1854. 
207. 1Jnit rock, in the Canal de Haro, W. T., visible only at extreme low tides, 1854. 
208. A three-fathom shoal in the strait of Juan de Fuca, off the southeast part of Bellevue or San 

Juan island, 1854. 
209. Allen's bank, Admhalty inlet, W. 'T., 1857. 
210. A five-fathom shoal in the strait of Juan de }~uca, between Canal de Haro and Rosario strait, 1854. 
211. A bank in eleven fathoms off the southern entrance to Canal de Haro, 1854. 
212. The non-existence of two islands at the northern entrance of Canal de Haro, la.id down on charts, 

1853. 
213. Various surveys and charts of small harbors on the Pacific coast of the 1Jnited States, and a con­

tinuous reconnaissance of the entire Wes tern Coa.st and islands adjacent, a great part of which was imper­
fect! y known. 

214. Winds of the Western Coast of the t::"nited States, 18.'>7 . 

.A.DDITIO~AL LIST FOR 1863. 
1. Examination of th~channels leading into Carver's harbor, (Penobscot bay,) with reference to the 

positions of rocks and shoals dangerous to navigation. 
2. A dangerous ledge determined in position, with only eleven feet at mean low water, two miles west 

of the north end of :Metinic island, mouth of Penobscot bay. 
3. Determination in position and depth of ten rocks near the approaches of Portland harbor, and of a 

spot with only fourteen feet water on Bulwark shoal; on Vapor Rock, twenty feet; on Witch Rock, twenty­
four; on Corwin Rock, twenty-four and a half; on Mitchel Rock, thirty-one; on Willard Rock, thirty-one 
and a half; on Bache Rock, thirty-two feet; on Round Rock, thirty feet; on Old Anthony or Vapor Rock, 
twenty feet; on the Western Hue-and-Cry, twenty-seven and a half feet; on West Cod Ledge, thirty-four 
feet, and on East Cod ledge, forty-nine feet. 

4. Several dangerous rocks and ledges developed in the approaches of Sippican harbor, (Buzzard's bay,) 
and others inside of the harbor. 

5. Development of a ledge, (Great Eastern ledge,) off Monta.uk Point, having at one point only twenty­
four feet at mean low water, and at another twenty-seven ft..-et. 

· 6. Development of shorn-line and hydrographic changes at Sandy Hook, with reference to the effect of 
the great storm of January, 1863. 

7. The alteration of shore-line and sea encroachment near Absecom light-house, coast of New Jersey. 
8. Development of hydrographic changes at the Delaware breakwater. 
9. Special survey of part of League island, Delaware river,_ and comparison of changes with previous 

surveys. 
10. Examination of soundings eastward of Winter Quarter shoal to determine the alleged existence of a 

second shoal. 
11. A shoal found with only fourteen feet of water S. by E. ~ E. and distant ten and a half miles from 

Cape Lookout light-house. 
12. Development in position of the point with on1y twenty-one feet at mean low water, of Noonday 

Rock, (ea.lied also Fanny shoal,) in the traek of vessels passing the North Fa.rallon, approaching San Francisco 
bay. 

13. Determination of the position of the wreck of the ship Flying Dragon, in the track of vessels 
navigating San Francisco bay. 
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APPENDIX No. 5. 
BE~RINGS AND DISTANCES FROM: ROCKS AND LEDGES DEVELOPED BY LIEUTENANT COMMAN"DEU T. S. 

PHEJ,PS, U. S. N., ASSISTANT COAST SURVEY, AND BY AC'l'ING ASSl~TANT EDWARD COROELL, IN 
THE APPROACHES TO PORTLAND HARBOR, lIE. 

I. TVitch Rock, 24 feet water. 
Portland Light-house, IV. by N. nearly, distant lJ miles. 
:Middle of Ram Island, N.KW., distant k mile. 

2. TVillard's Rock, 31~ feet water. 
Portland Light-house, J'"Y. by N. ii" N. nearly, cli<'tant I!f miles. 
Cape Elizabetl1 East Ligbt-hous<>, S"W. by S. t S., distant 2:J: miles. 
'l'rnncly'e Reef Buoy, S\Y. ~ ·w., di:'tant ~ mile. 

3. TVest Cod Ledge, 33* feet water. 
Portland Ligbt-house, N\Y. ~ N., distant 4.: miles. 
Cape Elizabeth East Light-house, .. \Y. z K., distant 3~ miles. 
Alden's Rock Buoy, S"\Y. by W., distant l* miles. 

4. Corwin Rock, 24~t feet water. 
Portland Light-house, N.N\V. nearly, distant 41 miles. 
Cape Elizabeth East Light-house, NW. by W. it W., diCJtant 2~ miles. 
Alden's Rock Buoy, sw·. by W., distant :7 mile. 

5. TVest IIue-and- Cry Rocks, 27 feet water. 
Cape Elizabeth East Light-house, N.N\V., distant 2it miles. 
Darn on Richmond Island, NW. by W. i W., distant 3:!; miles. 
Alden's Rock Buoy, NE. by N. iJ N., dilltant 1:7 miles. 

6. Bulwark Slwal, surveyecl by E. Cordell, Acting Assistant, hasfiJUrtecn feet water on it. The depth of 
six feet heretofore given on the Chart is an elTor. 

The bearings are magnetic. 
The distances are in nautical miles. 
The depths are at :l\Iean Low '\Yater. 

The above notes were published in September in the form of a Notice to Mariners. 

APPENDIX No. 6. 

NON-EXISTENCE OF A SUPPOSED SHOAL EASTWARD OF WINTER QUAllTEit SHOAL, COAST OF VIRGINIA. 

COAST ScnvEY OFFICE, lifay 4, 1863. 
Sm: I lrnvc the honor to report that the locality to the eastward and near to \Vinter Quarter 8hoal, off 

the boundary between l\larylaml and Virginia, where the steamer Baltic was supposed to have struck in the 
autumn of 1862, has been thoroughly examined by LieuLemmt Commander T. S. Phelps, L". S. N., assistant 
in the Coast Survey. The following extract from hi8 report I would respectfully request permission to 
publi~h in the usual form: 

"l carefully and thoroughly sounded out the locality east of 'Winter Quarter Shoal, where the steamer 
Baltic was supposed to have •run aground in 18 feet water' last autumn, and no inrlication whatever could 
be found of the existence of such a shoal. Our soundings throughout proved the correctness of the Coast 
Survey charts. The sea at the time was sufficiently heavy to indicate the outlines of '\Vinter Quarter Shoal, 
even wl1cre there were fonr fathoms water, and if the alleged shoal existed, the heavy and confused swell 
over it would alone have been sufficient to determine its position." 

Very respectfully, yours, 
A. D. BACHE, 

Superintendent U1tited States Coast Svruy. 
Hon .. S. P. CHASE, Secretary ef tlie Trea.wry. 

11 c 8 

~~~~~~~~~~~~~~~~~~~~ 

o One point with only 26 feet water was found later ill tile SeMOll. 

t A point with only 21 feet has been sincti found. 
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APPENDIX No. 7. 
LETTER TO TRE SFCRETARY OF THE TREASURY CO~MUNICATING THE DISCOVERY OF A SHOAL OFF CAPE 

LOOKOUT, N. C. 

COAST SURVEY OFFICE, January 2, 1863. 

Sm: I have tbe honor to report that on the passage 80uthward of the Coast Survey steamer Bibb with 
the party of Assistant C. O. Boutelle, a shoal was found on the 2lith of November, 1862, with only fourteen 
feet of water, bearing S. by E. ~ E. from Cape Lookout Light-house, and distant from it ten and a half miles .. 

I would rei!pectfully request authority to publish this information in the form of a notice to mariners. 
Very respectfully, yours, 

A. D. BACHE, Superintendent. 
Hon. S. P. CHASE, Secretary ef the Treasury. 

APPENDIX No. 8. 
EXTHACTS FROM THE REPORT OF' ACTING ASSISTANT EDWARD CORDELL UPON TRE DEVELOPMENT BY 

HYDROGRAPHIC SURVEY OF TIIE PART OF FLORIDA REEF I~CLUbED BETWEEN RODRIGUEZ KEY AND 
ALLIGATOR REEF. 

COAST SURVEY STEAMER VIXEN, 

Key lVe.rt, Florida, April B, 1863. 

DEAR Sm: • • • • • • 
'I'l1e principal reefs coming within the limitB of my work of this season are as follows: 

Frerich Reif-The southwestern extremity of this reef, situated about half way between French Reef 
Beacon and the beacon on Pickle's Reef, is one of the most dangerous points on the Florida range for vessels 
intending to follow tl1e line of the Beacons. It projects half a mile to the eastward of a straight line between 
the two Tieacon~ referred to, and has as little as one foot of water upon it. 

Pickle Reef is marked at its middle by beacon F. In a NE. and SW. direction its extent is about a 
mile and a quarter, with a foot of water at its shoalest part. Between the north encl of it and French Reef 
i;; an opening three-quarters of a mile wide, through which sixteen feet can be carried. The southern portion 
of tlie Reef deepens gmdually to twelve feet, that depth being a mile and a quarter from the Beacon, hut there 
is a narrow cut of deeper water at less distance in the same direction. Thence on, and to within three-quarters 
of a mile from Beacon E, on Conch lleef, there is an opening of a mile and a half which has three and four 
fathoms of water. 

Concli Reef has as little as eighteen inches of water on it. It is a mile and a quarter long, lying NE. 
and S"\V., and separated from Little Conch Reef by a narrow c11t of four and five fathoms. 'l'he shoalest 
water on Little Uoncb is six feet, and breaks in moderate breezes. 

Davia Reef is about half way between Little Conch and Crocus Reef, with four feet of water, which breaks 
generally at low tide. This is a small reef running NW. and SE. There are openings of a mile and a half 
on either side of it wliicb give three and four fathoms of water. 

Crocus Reif extends ab011t three hundred yards NW. and SE., and can be approached within one hun­
dred and fifty yards. On its sh<>alest part the water is two feet deep. Beacon D, which marked this reef, 
and Beacon C, set up on Alligator Reef, were both destroyed in the gale of August, 1861. It is very important 
that these marks should be replaced at the earliest moment practicable. 

Between the Florida Reefa and the line of Keys there are two channels; one, known as the Hawk Channel, 
extends all the way from Cape Florida to Key West. Two of the buoys which mark it come within the 
limits of this season's work, the sheet embracing a stretch of about fifteen miles .• These are 'l'riangle Shoal 
buoy, :rncl the buoy on Hen and Chicken. The other channel is not buoyed out, and i.s very seldom used 
except by wreckers f,,miJiar with its bends and intricacies. It runs inside of the outer reef from Cape Florida 
to Alligator Bank. Vessels that drift on the reef, and succeed in getting over into deeper water inside, may 
avail themselves of this channel to make their way to the nearest opening between the reefs, and through it 
into the Gulf, by means of the chart, and by using tbe lead and observing the shaded color of the water. • • 

Very :respectfully, 

Prof. A. D. BACHE, 
EDW. CORDELL, in charge ef Hydrograpkic Party. 

Superintendent United States Coast Sur11ey. 
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APPENDIX No. 9. 
EXTRACTS FROM THE REPORT OF ACTING ASSISTANT EDWARD CORDELL ON THE APPROACHES AND 

ENTRANCE OF CHARLOTrE HARBOR, FLA. 

UNITED STATES COAST SURVEY STEA111Elt VIXEN, 

Key lfTcst, Florida, May 2, 1863 . 
DF.AR Sm: • • • * .. 

The outer bar aud the channel leading into the bay were thoroughly sounded out, aml a full development was 
made of the banks on either side. Soundings were carried out six miks from shorP- into seven fathoms of 
water, and extended over a space of about nine miles in length abrea8t of the entrance, including more than 
four miles of the shore of La Costa island to the southward, and as many of Gasparilla island to the north­
ward. 

Seventeen :feet at low water can be carried over the Bar of Charlotte Harbor. ln«ide of the bar the 
channel widens to three-quarters of a mile, with a depth of three and a half and four fathoms, the best water 
being on its northern edge. 

Vessels in approaching should not go into less than five fathoms, if from the south; and in not less than 
six fathoms, if coming from the northward. ""'hen off the entrance, with Boca Grande bearing NE. ~ E., 
and the north point of La Costa island E.NE., vessels can steer in NE. by E. { E. for the entrance, and 
choose an anchorage in four or five fathoms inside. 

A Black and \Vhite Buoy placed in eighteen feet water, marks at present the mid-channel. I would 
recommend that it be moved a third of a mile further out and placed in three and a half fathoms on the edge 
of the bar. 

Very reBpectfully, 
EDWARD CORDELL, 

In charge ef Flydro1:5rapl1ie Party. 
Prof. A. D. BACHE, 

Superintendent United States Coast Survey. 

APPENDIX No. 10. 
DETERMINATION OF POSITION, .AND SA.lLING DIRECTIONS FOR CLEARING THE FANNY ROCK, NEAR THE 

NORTH FARALLOKES, OFF SAN FRANCISCO ENTRANCE, CAL. 

NOTICE TO MARINERS. 

The following position of the Fanny, or Noonday Rock, near the North Farallones, (off San Francisco 
entrance,) has been received by telegraph from Assistant A. F. Rodgers, United States Coast Survey, as 
determined by him on the 29th of January, 1863: 

Bearings at Noonday Rock. 

Point Reyes (west end) N. 130 25' E. (mag.) N. 29° 03' E. (true) 13~ naut. miles. 
North Farallon, S. 79° 301 E. (mag.) S. 63° 521 E. (true) 3} 
8. Farallon Light-house S. 69° 45' E. (mag.) S. 54° 07' E. (true) 9i 

Variation of the compass in 1863, 15° 38' east. 
'l'he ship Noonday, drawing twenty-one feet, struck on this rock on the 2d of January, and was totally 

lost. 
SAILING DIRECTIONS. 

To clear No<>nday Rock.~Do not go to eastward of Point Reyes, bearing N.NE. until the North and 
South Farallones are in range. Vessels can then bear away safely for San Francisco bar. 

A.D.BACHE, 

CoAST SURVEY OFFICE, February 3, 1863. 
Superintrndent United States Coast Survey. 

SAN FRANr:Isco, CALIFORNTA, June 15, 1863. 

DEAR Sm: I returned on the 12th from an examination of .Noonday or Fanny R<Jck, having spent 
nearly a week in that service. 
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We sounded in 3~ fathoms at llli. 52m., June 11. This will, at extreme low water, reduce to less tlian 
3~ fathoms, and sets at rest the question of a ship striking it without regard to weather or sea. 'l'he battered 
end of the lead used gave good evidence of the hard character of the bottom in the vicinity of the Rock, 
which is either itself of coral, or encrusted with some coralline form11tion, as detached particles were driven 
into the lead so as to inlay it thorouglily and change its color. 1\'ith our means no pieces large enough for 
specimens could be procured. 

There are no indications of the vicinity of the rock to be relied upon. Any vessel near enough to be 
warned by her lead would be too close to it for safety. The length of the ledge seems to be in the direction 
of a line to the North or South Farallones, and not more than twenty yards iu extent, within twenty fathoms 
of the surface of the water. The top of the rock is an edge in three and a half fathoms, just large enough 
to hold a lead, and no more. 

I believe that the determination in poeition of the Noonday or Fanny R<Jck need no longer be considered 
approximate. The bydrograpbic draughtsman, Mr. Farquhar, was statim1ed at Point Reyes and observed 
upon the vessel while she was at the rock; and although the weather was not so clear as I wished, the limit 
of errors shown by a series of angles from the vessel and Point Reyes is so small as to satisfy me that the 
first determination was conect. I have now ranges by which, in clear weather, the rock can be found without 
difficulty. l\It. St. Helena, Coast Survey station, is conspicuously prominent, open about two ship-lengths to 
the westward of Point Reyes head, while a peak of the high land to the southward of Pt. San Pedro affords 
an excellent cross bearing. This lust could not be seen sufficiently long to identify it by name while we 
were at the rock. 

Very respectfully, yours, 

Prof. A. D. BACHE, 
AUG. F. RODGERS, Assistant Coast Surz•cy. 

Superintendent United States Coast Survey, TVasltingt{Yft, D. C. 

APPENDIX No. 1 1. 
POSITION OF THE WRECK OF THE SHIP }'LYING DRAGON, IN SAN FRANCISCO BAY, CAL. 

CoAST SURVEY 0FFJ<m, February 11, 1863. 
Srn: I have the honor to state that, in a telegram dated this morning at San l<'rancisco, and just received, 

Assistant A. l:'. llotlgers reports lrnving swept for and found the "\\Teck of the ship "Flying Dragon," which 
was sunk a year ~go inside of San }'raneisco entrance, and in the track of vessels passing between Shag 
Rock and Bird Rock. The bearings of the w1·eck from both rocks are here given, from the report of Assistant 
Rodgers: 

At Bird Roek,thc wreck bears N. 88° W. (magnetic,) N. 72'.:> 22' W. (true.) Dist. 330 yards. 
At Shag Rock, the wreck bears S. 14° W. (rnagnC'.tic,) S. 29° 381 ,V. (true.) Dist. G70 yards. 
I would respectfully rcqneFt authority to pnbliKh this information in the form of a notice to mariners. 

Very reFpectfully, yours, 

A. D. BACH!~, Superintendent United States Coast Survey. 
Hon. S. P. CHASE, Secretary ef tlw Treasury. 

APPEKDIX No. 12. 
TIDE TABLES FOR THE esE OF NAYICATOR8, PREPARED YROM THE COAST srnYEY OBSERVATIONS, 

IIY A. D. J~ACHE, 8Cl'EIUNTENDENT. 

[l'urnbhcd by authority of the Treasury Departrn~nt to E. nnd G. ·w. Blunt, Kew York, and rcYised-1863.) 

Tl1e following tables will enable navigators to ascertain the time and height of high and low water in 
E'Ome of the principal port8 of the United States. 'l'he results are approximate, the observations being still 
in progreELs, and the time <luring which many of them have been made are steadily on the increase as the 
coast survey advances. 

Tbe tides on the const of the United Stntes, on the Atlantic, Gulf of Mexico, and Pacific, are of three 
different clasFel'. Tho8e of the Atlantic are of tlie most ordinary type, ebbing an<l flowing twice in 
twenty-four lwurs, and having but moderate differences in height between the two successive high waters or 
low water1>, one occurring before noon, the otlicr after noon. 
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Those of tlic Pacific coast also ebb and flow twice during 1wcnty-four bonri<, but the morning and after­
noon tides differ very considerably in height, so much HO that at certain periods a rock which has tl1ree fe;~t 
and a half water upon it at low tide may be awash on the next succeeding low water. The intervals, too, 
between successive high ancl succes1dve low waters may be very unequal. 

The tides of ports in the Gulf of :Mexico, west of Cape St. GL'Orge, ebb and flow, as a ru1c, but once in 
twenty-four hours, or are single day tides. At particular parts of the month there are two small tides in the 
twenty-four hours. The rise and fall in all these ports is small. East of Cape St. George the rise and fall 
increases; there are two tides, as a rule, during the twenty-four hours, and the daily inequality referred to in 
the Pacific tides is large. 

Th~se peculiarities require a different way of treating the cases, anc1 in some of them separate ta blea. 
I propose to enable the navigator to finc1, from the Nautical Almanac and the following tables, the time 

and height of high arnl low water at any date within the ordinary Tange of difference proc1uccc1 by winds and 
other"variable circumstances. I will endeavor to divc~t the matter of unfamiliar technical expressions as far 
as practic"able, though, for shortness' sake, some such terms may be employed after defining t11em. 'l'he 
discus;,;ion of the Gulf tides has not been carried 8U far a~ to enable me to pre~cnt 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 tmnsit) 
and the time of bigh 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 ma1·ked on the charts. As it is not generally the average of the interval during a 
month's tides, it is a less convenient and less accurate quantity for the use of the navigation than the average 
interval which is used on the Coast Survey eharts, and is sometimes called the "mean" or "corrected 
establishment."* The following table gives the principal ticlal 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 cnlumn will show how important it is to deteTmine these changes in 
many of the ports where they amount to morf~ than half an hour, or to more than fifteen minutes from the 
average interval. 'l'he fifth, sixth, and seventh columns refer to the height of the tide. Tlw fifth gives, in 
fe

0

et, the average rise and fall, or average difference between high and low water; the :-;ixth gives the greate;<t 
difference, commonly known as the rise and fall of spring tides; and the seventh the least difference, known 
as the rise and fall of the neap tides_ 

The average duration of the flood or rising tide is gin~u in the eighth column; of the ebb or falling tide 
in the ninth; and of the period during which the tide neither ril:'cs nor falls, or the "stand," in the tenth. 
'l'he duration of the flood is measured from the middle of the etand at low water to the middle of the stand 
at l1igh water, so that the whole duration from one high water to the next, or from one low water to the 
next, should be given by the sum of tlie numLers in the eig·hth and ninth columns. .At most of these places 
given in the list a mark of reference has been estalilished for the height of the tide_ I have omitted the 
description of these marks, (except in the following localities,) as of no particular interest in thi8 com1exion. 

BENCH l\IARKS. 

Boston.-The top of the wall or quay at the entrance of the dry dock in the Charlestown na,-y yard is 
fourteen foet 1~-dh (or 14-69 foet) above mean low water.t 

New York.-The lower edge of a straight line ~ut in a Flonc wall, at tl1<~ l1ertd of a wooden wharf on 
Governo1·'s island, is thirteen feet -lffo (or 13.97 feet) above mean low water. The letters U. S. C. S. are cut 
in the same stone. 

Old Point Comfort, Va.-A line cut in the wall of the light-house, one foot from tl1e ground, on the 
southwest side, is eleven feet ( 11 feet) above mean low -ivatcr. 

Charlellton, S. C.-'l'he outer and lower edge of embrasure of gun No. 3, at Castle Pinckm·y, i:; ten 
fed -{0

3
0 (10.13 feet) above mean low water. 

o This term was introdu<,-ed hy the Rev. Dr. Whewdl, who has done so runch foi· the inve•tiwlt.i<in of the law" of tLe 
tides. 

t Jn con~equence of alterations made to the wall during the year 1860 the coping iB seven-hurnl1eths of a foot lower 
than formerly. 
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TABLE I. 

Tide table for the coast ef the United States. 

STATE. 

INT ERV J.L BETWEEN" 

TUI.Ii:. or MOON'S 

TR..t.NStT .LND TIME 

OF HIGH WJ..TEB., 

:0.ISK AHD FALL. IE.&..N DURATION or-

l ~]~ ~ ~ . I 
- ~jE . ~ ] ~ ~ . . s .,Q d ::; d c:: p,, "O - "t:I 
2 ~!:: ~ ·;::: ~ g ;:5· I; 

---------------- ---------1--::11'-'~~- i:S tllr - __ :a ___ ___!__ __ z __ j~ --~--1~ 
1. I 2. 3. __ 4_. ___ s_. ____ s_. _ __ 1_. _ J __ s_. ___ 9_.·_ ~ 

CO.AST FROM. POltTLANI> TO NEW YORE. I fl,. m. h,., Feet. Feet. Feet. h. m. h.. m. [ h.. m. 

Eastport.................................. Maine •••• ••••••••· 11 8 M lB.I 20.6 15.4 6 · 3 23 I 
Hanmwell'd'oint, Kennebec rivet ......... i .... do .•.. •••• •. •••· 11 l::i H 8.1 9.3 7.0 16 '.:., :

27

1 / O ~-=l 
Portland ..••...•••.................. •·••· 1 .... do.... ............ 11 ~5 44 8.9 9.Y 7.6 14 v- ., 
Portsmouth............................... New Hampsh1re ... ll 23 S3 8.6 ~.9 7.2 6 2-J 

Newburyport ...... ..................... , Musachusetts. .... ll 2'-2 50 7.8 lLl 6.6 5 16 7 9 21 

30 

6 

15 

9 

29 

J5 
21 

36 
9 

Rockport ...... ·······•••••••••••· ........ 1 ····do.............. 10 57 42 8.6 10.2 7.1 6 17 6 9 
Salem.................................. . ... do.............. II 13 50 9.2 JV.6 7.6 6 19 6 

Bootonliglit ••••••••• •·•••••••••••·•••••·· •••• do ............. 11 12 35 9.3 10.9 8.1 20 6 6 
Bo•ton ....................................... do............. 11 27 43 10.0 J!.3 8.5 6 13 6 13 

Plymouth •.••••••• ·•••••• ••••••••••••••• •••• do.............. II 19 51 10.2 11.4 9.0 6 13 6 17 
Wellfteet.. •••..• •• • • • • ••••• •••• •• .• ••••• • ••. do ••.•• .• •. • .. . 11 5 J3 11.2 J3 2 9.2 6 6 17 

Pr()vincetulvn*", •• , ...... , . , •. , • , •.. , • •• •. . •• , .do .• ,,,,,, .. , ••. 

Monomoy ............................... , . . . ... do ...•..•• , ... . 

Nantucket •• ,, ..•.•• .• , , .•••••..••.•. , •.•..•.. do .••••..... .... 
Hyannis . ••. ....... •. •• • ••• •• • •• • •• • • • .• • . • ••. d-0 ............. . 

Edgartown •..•.....••. , • ••• . • . .• . .• •• . . . . . •. do .•••••••• , •••. 

Botme~'s Hole..................... . ... do ......•....... 
Tarpaulin Cove,,,, .... ••••• .. •••, ........... ,.do .. , .. , ........ , 

Wood's Hole, north side ................. ,.· 1 ··,.do .. ,, .•.....•. , 
Woo-d's Hole, south side.... .............. . ... do .............. . 

M~uen1sba Bight.••••• •.••••.•..•..•.••.•..... do•••••• ........ . 

Quick'!-! Hole, north side ................. --· I·· .. d(} .............. , 

Qu.ick '~ llole, so11th side ••••... •• . .• •. •. • . . .. . do .•••••••••••. 

Cuttyhunk .. .................. , .•..•••.•. \ .... do ............... . 
Kettle Cove ... , .....••. ••••····••••..... . •.. do •••••••••••••. 

Bird hdand H~tn . .• , , ••....••......• , •••. I ..... do .... .......... . 

New Bedford entrance,(Dumpling Rock).·· 1 ··,.do ...... •• ... . 
Newport ..•. .•.•• , ..... , . . •• .• . .• • . . . .. . Bbodc Island ...•.. 

~;:::Ji~::::::::·:.::·.::::::::::::::::::::\:::·::::::::::::::··. 
Mont.auk Point, L. I ................. , .... 1 New York ..••.... 
81.1.ndy Rook , ................. , ............. ..... do .•• ,, .•••. , ••. 
New York ........................ . . ... do .•....•....•. 

HODSON alVER.. 

Dohh'!'! Ferry .............................. , New York .••.•.••. 

11 22 40 9.2 lU.8 7.7 6 16 6 10 

II 58 37 3.8 5.3 2.6 6 25 5 59 

12 24 37 3.1 3.6 2.6 6 23 5 44 

12 2;? 30 3.2 3.9 1.8 6 44 5 41 

12 16 34 2.0 2.5 1.6 6 51 5 29 

11 43 31 1.7 1.8 J.3 6 41 5 21 

8 4 49 2.3 2. B 1.8 6 9 6 17 

7 59 53 4.0 4. 7 3.1 6 51 5 31 

8 34 45 1.6 2.0 1.2 5 17 7 JO 

7 45 0 2.7 3.9 1.8 6 14 6 14 

7 31 1 15 3.7 4.3 2.9 6 3J 5 54 

36 1 10 3.1 3.B 2.3 6 29 5 55 

7 4~ 49 3.5 4.2 2.9 31 5 54 

4~ 0 4.3 5.0 3,7 17 6 4 

;,9 45 4.4 s.3 3.5 6 SJ s re 
57 41 3.8 4.6 2.8 6 50 5 33 

45 
32 

35 

8 20 

29 

l3 

19 

24 3.9 4.6 3.1 2J 6 3 

46 3.1 3. 7 2.6 6 12 6 JO 

41 2.8 :J 5 2.0 6 23 6 2 
11 1.9 2.4 1.8 6 17 6 7 

47 4.8 5.6 4.0 6 IO 6 15 

43 4.3 5.4 3.4 6 0 6 25 

TarrJtow11 ..... , .............. ,, . ...... .... . . ... do............... 57 

44 

58 
34 

37 

54 
51 

48 

55 

40 

3.6 
3.5 
3.1 
2.7 

3.2 
4.0 

3.8 

2.7 

2.3 

4.4 
4.0 

3.8 

3.2 

3.9 
4.6 

4.4 

3.0 

11.5 

2.7 
2.7 

2.5 

2.0 
2.4 

3.2 
3.0 
2.3 
1.11 

6 5 
6 6 
5 25 
5 28 

5 41 

5 40 

5 18 

5 1 

6 18 
6 20 

7 J2 

7 10 

6 44 

6 M 

7 2 
7 !l;j 

7 59 

\'el'planck's Point ... •••••• •••• ..... •••• .. ••.. do ..•....••. ,,.. 10 8 
West Poillt .... ................................ . do................ ll 2 

Poughk.eepoSic ...•... ........................ .•.. do .••..••..• ... ,< 12 34 
Tivoli..................... ...... ...•.. .. . . ... do ....... •••· ..... . 
Stu.yvesnnt . .............. , .••• , •.... , ••.. , ... . do .•.•. ......... 

Castt1~ton .••••.••..•.•. : .••••• , • • • • • . • •• . . • •.. do ••.•• ........... 

Gree11bu::1h .................................. , . • ,,,do .............. . 

LQMQ lSL.AlUl SODND. 

Watch Hill •• • • •. • • • . • •• • • • • • • • . •• •• •• • • I Rhode !•land •••••. 

Stonington •.• , ... ••• ••. ,. . ••• • • • •• • . . . • . . Oonnecticut ....... . 
Little Gull island .......... ao ..... ............ I New York ......... . 

New London ................... •••• ......... j Counecticut • ••.•• 
NPw Haven ................................. 1 ••• • do ...•..••••..•. 
Bridgeport •• , •••• , • , ••••••••• , •••••••• •• •• i .••. do , ••••••••••••• 

I 24 

3 23 

4 29 
5 22 

0 

7 

Jtl 

9 !l8 

ll 16 

11 11 

23 

30 

7 

52 

8 
3 

11.7 

ll.7 
2.5 

2.6 
.'i.9 

6,5 

"From Major J. D. Graham'• oNErvnti()nB. 

:u 
3.2 
2.9 

3.1 

6.2 

8.0 

2.4 

2.ll 
2.3 

2.1 
5.2 

4.7 

!!6 

6 35 

6 15 
6 1 

5 56 

6 24 

6 l 

5 56 

6 JO 

6 Ill 

6 21> 
6 !) 

6 7 

9 

24 

Jll 

34 

38 
59 

4 

39 
40 

39 
29 

42 

23 

0 

5 
31 

21 
28 

J7 
43 

16 

20 
22 

25 
31 

110 

14 
25 

37 
22 
33 
so 
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TABLE I-Continued. 

·- -----·--- ------
I 

tNTERV . .\.L BETWEEN: 

TIME OF MOO."i 1S ; 

TRANISIT .AND TIME, 

OF HlGH WATER, 

RlbE A.ND FA.LL, MEA~ DUR.A. TI01' OF'-

PORT. STATE. 

1. 

i 
I Oyster Bay, L. I. ......................... ! 

LONG ISLA.ND sou1m-cornin11ed. 

New York ........ . 

:~:~:~:·I~~~~~::::::::::::::::::::: :::·1 :::::::::::::::: :::: 
Throgis Neck............ . ........ ....•.... . ... do ......•....... 

COAST OF NEW JERSEY, 

Cold Spring inlet................. ! New Jersey •...•.. 
Cape May landing ................ ···--···· 1 •• do- ...... ........ . 

Delaware brEakwater ..... , .................. '. Delaware ..•.•.•... 

Higbee's, Cape May,,,,••• ......... •••••• ..•. 'I New Jerti-ey ..... •... 
Egg fslaud light ................................. do ............... . 
Malton's river ................................. i De1all-·are ....... ..... . 

Newcnstlc ..... , • • . . . •• . • • ................. i .. , do, ............. ,. 

Philadelphia .. , .•. , .....••.. •••••• ........ j Pennsylvania •••·. 

CHES.A.PEAK& BA'Y AND RIVERS. I 
01~ Point Uomfort....... •...•. ..•... .• .. .. Virginia ........... . 
Point Lookout ............................ .. 

1 

Marlland .•••.•.... 

~:::~:I:~·~;:::::::.·:::::.:::::::::~::: :::J :: :: ::~::::: :: :: :: : : 
Raltimore ........... ........................ 

1 

ji •••• do .............. . 
1\-"nshington . ••• .••••.••••••••. •••· .•••.. Diet. of Cu-lumbia,. 
James riiver, (Cit)' Point) •••••••. •••••• , . Virginia ••••• , ...... 

Richmond ............................. · · • · · -1 · ... do .. ••·· · .. · · · · · · 
Tappahannock ............................ 

1 

.... do ............ . 

COAST OF HORTH .AND il!OOTH CAROLINA, I 

GEORGIA, .AND Ji"LORJDA.. 

Hattera!ll inlet .••• .... •••••• ••••• ... ..•. •. . North Carolina ...... 
Rt!aufort ...• ..................................... .... do ••••.•••••. 

B•ld Head·•••••...... .. . • • • ••• • .. • • • .•• • . .. ., do ••••••••••••. 
8n11thville • • • • • •• • • •• . . .. • •••• •• •• • . . . . • . . , . do ..•••• ••.. , .. . 

Wilmington ..................................... do .............. . 
Georgetown entranee .• . . .... • • •• . • .••. . . . . . . South CarolinB. ••.. 

BuJl's l1Sland bay ......................... , •.•. do .•••••••• ••. 

Charle!llton, (custom-house wh:arf) ............... do ................. . 
St. Helena sound............................ • .. do ............... . 
Fort Pulcsski, (Savann11J1 entrance) ........ ,. Georgia ••.••••.••.. 

Savannah, (dry dock whart) . ... , ......... , ..... do .............. . 
I>o!J.oy Light~bouse ... ................................. do ............. . 
St. Simon's................................ . ... do ............. , 
Fort Clincb ............................... 

1 
Florida ... , ..•..•. 

St .. John's river .. .. . . . . . . . .. .. ... . . . . . . . . . . . . .. . . . .... do .. ............ , 

St. Augustine .......... ····••••••···· .•••.•••. do ............... . 
Cai>" Florida.............................. • •. do ............ .. 
Indian key............................... . ... do ........... .. 
Band key •• . • •••• .••• ••••••. .... . • •• ..... • ••• do ........... . 

Key We•t .................................... do ............ . 

Tcmuga• .................................... do ............ . 
CharJotte harbor ... . • . . .. • .. . .. . .. ••• • . . . . . . . . . • .... do ..•. , • , • , , •. 

Tampa Bay,(Egmont key) .................. do ............ .. 
Cedar Keys, (D~pot ke)') .......... •• • •• • •• , .do ............ .. 

Bt. Ma.rk'•···•• •••.•• •••• •••••• ••. .. . •• .. • ••• do •••••••••••••. 

h. 

II 7 

ll 13 

11 22 

11 20 

7 32 

8 19 

8 0 

8 33 

9 4 

52 

11 53 

13 44 

8 17 

Jg 58 

17 4 
18 8 

18 59 

20 10 

14 37 

16 54 

13 B 

7 4 
7 26 

7 26 

7 19 
9 6 

7 56 

7 16 

7 26 

7 8 

7 l!O 

8 13 

7 33 

7 43 

7 53 

7 28 

8 21 

B :lt 
8 2;J 

8 40 

g 30 

9 .56 
13 9 

11 21 
l:l 15 

13 38 

' ' ----·-------- , ____ -- ---~-

h.. 

0 51 

31 

32 

39 

5'l 

47 

50 

43 

51 

46 

24 

44 

60 

45 

40 

48 

44 

re 
0 

6 

46 

57"' 

5IJ 

34 

38 
0 

42 
57 

48 

0 
40 

51 

55 
46 
6 

48 

43 

51 

49 

15 

3!! 

:16 
JJ 

l 55 

II -0 

Feet. 

7.3 

7.i 

7.ti 
7.3 

4.4 

4.8 

a.5 
4.9 

6.0 

5.9 

6.5 
6.0 

2.5 

1.4 
0.9 

l.O 

1.3 

3.0 

2.8 

2.9 
1.6 

2.0 

2.8 
4.3 

4.5 

2.7 

3.6 

4.8 

5.1 

5.9 

7.0 
6.5 

6.6 

6.8 

5.\1 

4.5 

4.2 

1.5 

! .s 
1.2 

l.;l 

l.!.l 
l. l 

1.4 
2.6 

i!.!? 

Feet. 
9.2 

8.9 

8.6 

9" 

5.4 

6.0 

4.5 

6.2 

I .U 

6.9 

6.9 
6.8 

3.0 

1.9 

l.O 

1.3 

J.5 

3.4 

3.0 

3.4 

1.9 

2.2 
3.3 

5.0 

5.5 

3.1 

4.7 

5.7 

6.0 

7 .4 

8.0 

7.6 

7.8 

8.2 
6.7 

5 5 

4.9 

1.8 
2.2 
2.0 

1.5 

1.5 
1.3 

1.8 
3.!:! 

11.9 

Feet. 

5.4 

6.4 

6.6 

6.1 

3 6 

4.3 

3.0 

3.9 
5.1 

5.0 

6.0 

5.1 

2 0 

0. 7 

0.8 

0.8 

0.9 

2.6 

2.5 

2.3 

1.3 

I 8 
2.2 
a.4 
3.8 

2.2 
2,7 

3.7 

4.1 

4.4 

5.9 

5.5 
5.4 

5.4 

5.3 

3.7 

3.6 

1.2 

l.3 

0.6 

0.9 

0.6 

0.8 

l.O 

1.6 
1.4 

~-
6 

5 55 

5 51 

5 50 

6 8 
6 II 

15 

26 

5 52 

6 11 

5 6 

4 52 

6 

5 59 

6 11 

5 23 

5 54 

5 37 

5 14 

4 53 

5 21 

6 7 

6 11 

6 18 

6 
4 45 

6 4 
6 20 

6 19 

6 13 

5 49 

5 4 
6 2 
6 JO 

6 9 
5 .'l8 

6 5 
6 0 
6 25 

6 31 

6 55 
6 4;1 

6 51 

36 

6 12 

6 12 

2l 

6 30 

6 3.j 

6 ;:13 

6 18 

6 15 

6 6 
6 
5 27 

6 ll 
5 43 

7 6 

6 25 

6 19 

6 15 

8 

6 3:.! 

6 49 

6 58 

7 31 

7 6 

6 

6 10 

6 17 

ti 00 
7 4-0 

0 19 

6 6 
6 7 
6 12 

6 35 

7 22 

6 lW 

6 16 

6 17 

6 28 

6 ll 

6 26 
5 £,Q 

5 55 

5 29 
5 4<1 

5 35 

6 11 

6 IJ 

6 11 

h. m. 

25 

14 

12 

4~ 

19 

2~ 

2S 

19 

"" 
26 
47 

15 

14 

:JS 

:J-2 

15 

44 

50 

42 

31 

2ti 

30 

35 

30 
;J3 

23 

26 

14 

16 

:Ji 

-4.} 

lY 

13 

12 

43 
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TABLE I-Continued. 

STATE. 

I 
INTl!:RVA I. B RT\VEEN : 

TIMll OF MOON'~ I 
TRA.NSIT AND TlMQ 

OF BlOD WATER. I 
RISE AND FJ.LL. MHAN DURATION OF-

.I n~ \ ~ i ~ 
~ ~~-~ c ! :g - ~ ~ 

j ~ i::~g31 m I ~ 1 f l _s 1 ~ 1; 
I :2. '5 i:..- I :; oc z ~ ~ ' 00 

---2-. ---1--3-. -i--4-. -,--5-.-i--6-. - --.-. -!--~-. - --9-. - 10. 

--------------l--·-------:---,-------1---------------
1 : I , . 
\ h. m. : h. tn. Feet. Feet. [ Feet. h. tn. h.. m. i h. m. 

California ........... 9 3o ! 1 35 3.7 I 5.0 I 2.3 6 2-2 6 O 
1 

U 30 

WESTER.N C-0.\.ST, 

San Dit'go ••••••••••••••.••• •••••••·•· 

San Pedro ................................ . I · I · ~o .... do .............. : 9 39 1 48 3.7 I 4.7 2.2 6 18 6 5 
1 

•••• du .............. 1 9 25 2 3.7 5.1 2.8 6 .13 6 5 

:::::::::::::::::j ;: 2~ l !~ 3.6 I ::~ 2.4 : ~; ~ "! 
::::~:::::::::::::::, ;~ 37 , 1 l: H 

1 
::~ ~:! : ~: : 5~ 

Cuyler's harbor , ••• , ......•.••.•••.••.•••. 
~an Luisi IJblspo •• , ...................... . 

lionterey ..•..•••• , ,, .•••••.•.••• , , .••••.. 

:South rarallon •.••.•..••••.••.••••..•••. 
San Francisco, (north bf'aeh) ............... . 

13 40 15 4 .s I 5.2 4. t 6 1a 6 1 

~; ~~ 5~ ::~ 1· ~:~ !:; : : : ~ ':::::::: 
11 l7 1 54 3.6 4. 7 2. 7 6 19 5 59 

Mare islaml, (Sau Fra.nci~<'o lny) .............. do •••• u .. •••••• j 

Henicin. ................ do . • • • •• . • • . •• • • . . . ••. do .••••••••••••. i 
Ila venswood ••••.••••.• do •• , , •••• , •••• , , . 

Bo1lega .•.••..•••••.•••..••••••••••••••.•• 

•••• do .••••••••••••• [ 

.... do .............. 1 

12 2 1 161 4.4 11· 5.5 i 3.5 6 19 6 0 
11 26 5.1 6.8 3.7 6 19 6 7 

12 42 1 13 6.1 1' 7.4 4.6 6 3 6 2~ 
Neeahharbor ............................ Wa::.hmgtonTer'y .. ' 12 33 2S 5.6 7.4 4.8 6 20 6 "' 

}Jumboldt bay ........ , •.••••• , ............. . 

Port Orford ............................... . 

A1'-toria .••.•••• -~···· •• ~ •••••••••.••••••• 

' •••• do .•••••••• ,. •••• i 
Oregon Territory .• , i 

.... do ...•.•.....•. ! 
39 

33 

PortTown~hend* ......................... ·•· .... dd~.-·.·.·.· •• •••••• .• •••·•• •. ·1'. :3 4Y J 4.6 ! 5.5 4.0 6 34 5 52 ,i····· .. ·· 
Steilacoom* ... ,.. •••••••••. •••••• .......... ~ 4 46 6 9.2 11.l 7.2 6 3 6 25 28 

Semi-ah-moo bay• ............................ do .............. i 4 5-0 2 5. 7 6.6 4.8 6 11 6 19 26 

'"'Sec remarks on page 92, and followhig. 

Note.-Thc mean interval in column 3 has been increased by 1271.. 26m., (half a mean lunar day,) for 
some of the port~ in Delaware river and Chesapeake Lay, so as to show the succession of times from the 
mout11. Therefore 121;. 26m. ought tu be subtracted from the establishments which are greater than that 
quantity before using them. 

The foregoing Table I gives thf' means of determining, roughly, the time and height of high water at 
the several ports named. The hour of transM: of the moon prcccdiug the time of high water is to be taken 
from the Almanac, and the mean establishment being added, the time of high water results. Thus: 

Example 1.-It is required to find the time of high water at New.York on November 5, 1854. Tlie 
Americ:m Almanac gives Olt. Om. as the time of transit of the moon on that day. The mean interval for 
Kew York, from Table I, column 3, is SJ,. l 3m., which, as tl1EJ transit was at Ok., is, roughly, thEJ time of high 
water. The moon being full, the height is tl1at of spring tides of column 6, viz., 5.4 feet. If the soundings 
on the chart arc reduced to low water spring tides, 5.4 foet arc 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 m<'an tides being 1.1 foot less 
than for spring8, the rise or incrnase of depth will be half <Jf this, or 0.6 of a foot less than 5.4 feet, which is 
4.8 feet, or nearly four feet ten inclll's. 

Example II.--Rcquired, tlic time of high water at Boston on ,January 23, 1851. From the American 
Almanac we find the time of the mr1on's southing or transit on that day Mt. !Sm. a.. m., and from Table I the 
mean interval at Bo8ton dry dock is l llt,. 27m. 

1.Ye have then 571. I8m., time of transit. 
'l'o 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 liour which 
may be over any number of hours, as the c~rrection for less than this would be less than one minute, and 
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need not be taken into account. 'I'hus, B0ston is 4li. 44m. west of Greenwich. The correction to be applied 
to the time of transit of the moon is, for the four hours, eight minutes, arnl for the forty-four minutes, one 
minute. The time of transit on the date assumed in the preceding example is l"llt. 9m. of the 22d, or 5h. 
9m. a. m. of the 23d, to which add nine minutes, the correction just found, give~ .SJ,. 1 Sm., as before ascer­
tained from the American Almanac. 

ln usi11g the U uitcd States X :mtical Almanac, in tlw aRtrnnomical part of which the transit~ of the 
moon are given for the meridian of 'Yashington, the corrections required may, in this first approximation for 
the Atlantic cmrnt, be negl<~cwd. 'l'o find the time of the next following low water, add, from TaLle I, the 
duration of ebl1 tide. 

This gives 4.iL 45m. p. m., time of high water. 
6 13 duration of ebb from 'l'aule I. 

10 58 p. m. 
By 8Ubtracting the duration of flood tide we obtain the time of the prceecling low wate1·, lOlt. 3~m. a. m., 

i·ecollecting that 4h. 45m. p. m. is the same as lGlt. 45m. reckoned from midnight. 
The height of this tide, corresponding to the tranc'it of 51&., 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.: 

10/i. 58m. p. m., time of low water January 23. 

6 13 duration of flood from Table I. 

Sum 1 "I 11 or 51.. llm. on Jauuary 24. 
Or, having found the time of high water, the time of the next follnwiug high water mny be founu l,y 

aclding the duratwn of flood and e.bb together, and their sum to the time of high wetter found, thui': 
6lt. 13m., duration of ebb tide, from Table I. · 
6 13 duration of flood. 

Sum 12 26 
4 45 

duration of whole tide. 
p. m., ,T auuary 23, time of high water. 

Sum 17 11 or 5lt. llm. a. m., January 24, time of the next sueeeeJing high water. 
Subtracting the same quantity will give the time of the prececliug- high water, thus: 

4lt. 45m. p. m., or lG!t. 45rn. from midnight, it> 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. 
The duration of the flood and tlie ebb b(~iug reckoneil from the mic1c1le of one 8tand or slack wnt<•r to 

the middle of the next, the timP of brginning of ~Janel of ebb or flood will be found by tinbtrncting half the 
durn.tion of stand or slack water given hy colnmu 10, Table I, from the time of high or low wakr, nncl the 
time of the end of the stand of ebb or flood by alldiIJg the same. A nearer approximation to 't11c times and 
heights of high water may be obtained by the use of Tables II and Ill. 

12 cs 
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TABLE II. 

Intcnal oetween tl1e timte ef moon's transit and the time ef 1tigl1 water for different lwurs ef transit, and for 

serrral dijj'Prent ports. 

' . 
'Tinwofmoon'r. 1-\m;ton, 1\la!'i~. Kn·\· York.· T-'bil:tdd-

trant:\it. 

/1. 

0 0 

o :m 
1 0 

:m 
2 0 

2 30 

3 0 

3 30 

4 0 

:w 
!) ll 

:JU 

3<J 

0 

30 

0 

30 

0 
;l() 

10 () 

10 30 

11 0 

11 30 

! I N. '· 

h. 

11 :Ji' 

11 3:l 

11 ~8 

11 ~.,. 

11 ~'() 

11 Hi 

11 l:l 

11 10 

11 7 

11 (i 

11 6 

11 

11 1:1 

11 l ~) 

11 ;:?.) 

1l 3~ 

11 38 

11 43 

11 47 

11 4t' 

11 49 

11 4~ 

11 47 

II 4:J 

"· e ;20 

18 

lfl 

8 10 

8 

7 5.) 

7 5:! 

7 5:J 

ll 

17 

23 

~ phia. Penn. 
I 

31 

21 

18 

l4 

1 11 

1 ~ 

3 

0 

u ~!) 

11 !VJ 

1 

( lli11'1. Corn-· Ualtnnort•. 

f01·t. Yu. ! Md. 

h. 

33 

27 

2J 

7 4!~ 

48 

7 50 

7 !'"1~{ 

8 0 

~ 

f3 ][; 

8 24 

33 

40 
8 4;'j 

8 48 

8 48 

R 4fi 

40 

47 

42 

37 

31 

26 

21 

17 

.ta 

r. 11 

10 

10 

13 

fl 19 

3:} 

3~ 

44 

fi 49 

6 5~ 

G ;..i 

6 .5~1 

~mitlwilk_ ' Char]~ ~ton 

N. o. s. c. 

h. 

7 ZG 

7 21 

Hi 

7 I:l 

:l 

4 

13 

17 

23 

28 

33 

:17 

3!) 

40 

40 

36 

30 

''· 

7 ~l 

7 lG 

7 I:! 

7 

7 

12 

7 ]_!) 

~4 

7 32 

7 :SA 

7 45 

48 

7 50 

7 5{l 

47 

44 

41 

T•~t. l'nlni<ki. Rf')' 'Ye);t, 

i:-;ayannah, Ga.~ Flu. 
I ' 

h. 

30 

25 

7 lH 

7 15 

11 

7 

7 6 

7 5 

4 

6 

8 

12 

16 

34 

39 

42 

43 

41 

37 

34 

h. m. 
33 

57 
;i3 

56 

4H 

10 0 

10 fi 

10 7 

10 6 

JO 3 

9 59 

50 

48 

40 

Sau Frm1c18co, 

Cul. 

12 :J 

11 59 

11 53 

lJ 47 

11 41 

11 36 

11 33 

11 33 

11 38 

11 46 

11 55 

12 3 

12 11 

12 16 

12 23 

12 2'J 

12 34 

12 37 

12 36 

12 34 

12 30 

l:! 2·:1 

12 17 

12 9 
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TABLE III, 

Sl1owing tlie rise anrl fidl ef tides, and corrections to be applied to determine th.e deptli at ltigh water qf 

soundings on charts referred to mean low uater, and to Tou, water sz'r;ng titZLs. 

KcoY York, :S. Y. 

tram;it. i 
I 

B. 

! 
Tinw of~ 
1noon'i-; -----------------

JJ. c. I ,,_ A. c. A. c. 

Phila(klphia, Pa. 

A. ll. 

!-
Old Point Comfort, Yu. ) 

----
(;, A. B, 

l3ul1imm·t·, M<l. 

Hlfl~)ll
0

rl 

B. c. tran,.,it. 

---,------------------------1---------
Hour. l!'eet. Fett. Feet. Feet. FuL Per.t. Rur. Feet. Fat. Fat. Put. Feet Feet. F~a·t. Feet. 

o 11. 2 io. 6 IL 3 4. g 4. 5 4. !i 1 6. 3 c. ~ <J. :~ 2. n 2. G .::. ti L 5 1. 4 1. G 

4 

6 

7 

8 

9 

10 

11 

Time of 
I 

11. 3 IO. 6 l 1. 3 4. 9 ·1. 5 4. 9 fi. 4 6. ·1 6. ;, 3. 0 Q. 7 3. O l. rt 1. 4 J. -G 

11. i? 

lll. 6 

10. 0 

9. 2 

8. 8 

8. 6 

e. 9 

9. 4 

10. 1 

JO. 7 

10.5 

10.3 

10. 0 

Y. 7 

9.4 

9. 5 
[l, 7 

10. iJ 

10. :1 

11. 2 

10. 0 

10. 7 

10. 4 

10.1 

10. u 
l(J.2 

10.4 

JO. 7 

11.0 

Swith·vilk, N. C. 

4. 7 

4. 3 

3. f 

3.3 

:J.3 

3.G 

4. 0 

4. 5 

4.R 

4 . .J ' 
4. 2 i 

4. 0 

3. 8 

3. 7 

3. 7 

3.8 

4. 0 

4. 3 

4. J 

4. 8 

4. 6 

4. 4 

4.1 

4. l 

4. 2 

4. 4 

4. 7 

4. 9 

ti. G 

6. G 

6. 4 
6.1 

5. 7 

5. 4 

J. 2 

5. 4 

;)., 7 

G, tl 

G. r.; 
c.;) 

c. 4 

5. p 

5. f) 

~- 3 

5. 4 

5. 7 

ll.O 

6. G 

G.6 

6. ~). 

6. :J 

6.0 

5. 7 

;,i. 4 

5 . .5 

5. 8 

fi.1 

2.D ~- 7 

2. (j 

2.3 :2. 4 

2.1 

2.0 

:!.() ~- :l 

2. 3 2. ;") I 2. 8 

~- 7 :.!.~ 

3, () 2.,... 3.0 
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ABLE III-Continued. 

Charlcst-0u1 S. C. ; Fort Pula,;ki. fiavunnah 
elltn.mce. 

Key \Vest, r'la. 

1. J 

1.4 

1.1 

0, g 

1.0 

l. l 

l,;J 

l. 4 

I.:l 

I.:l 

1. ~ 

L l 

1.1 

J.l 

1. ~ 

l. 3 

l. 4 

1. 4 

1 . .j 

1 . . ) 

l. 4 

l. 3 

l. 3 

J.:l 

l. 4 

]. 5 

]. 6 
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Sau Prancisco. Cal. 

Hour. 

1 

2 

3 

5 

6 

7 

8 

](] 
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TimPof 

moon's moou'i.:: ! _________ : ___________ ------------------------------

trnnsit. J I I i i i i · ] I : : tranl:iit 
! A. n. I c. I A. n. : o. . A. i n. : c. : A. : B. I c. A. I n. i c. 

1 
• 

~~~~~~~~~~~~·=~11~~~ 
0 5. 2 4. 8 5. l 6. 0 :J. 5 6. 0 7. f!' 7. 4 7. e 1. 5 I l. 4 L 5 4 .. -, 4. o 4. 4 U 

1 5. 1 4. 8 ~- 1 5. 9 .5. 5 5. ~) 7. ~I 7. 4. 7. ~} ]. ;)- 1. 4 1. 5 3. ~I II 3. 7 4. l 1 

2 ~O 4.7 5.0 ~7 ~4 b.8 7.6 7.3 7.7 l.~ 1.4 1.5 3.7 :I.ti 4.l 2 
:1 4. () 4. 5 i 4. R ~). :i 5. 2 ;1. f) 7. 1 7. 0 I.,) 1. 4 1. ~~ L 4 : .. L ;, I 3. ;) 4. 0 3 

4 4. 3 4. 4 4. 7 4. 7 4. H ,), 4 G. 5 1 6. 7 7. Q 1. Q' ! 1. ~ 1. ~~ a. ] :3. :l 3. 8 4 

5 4. 0 4. 3 4. 6 4. 4 4. 8 5. 2 6. 1 ! G. 5 7. 0 ! l. U 1. 1 I.~ ~- 8 3. l 3. 6 5 

6 

7 

8 

9 

10 

11 
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3. fl 

4. 0 

4. 3 

4. 7 

5.0 

4. 2 

4. 1 

4.2 

4. 3 

1. 6 

4. 7 

4. 5 

4. 4 

4. 5 

4. 6 

1. g 

5. 0 

4. 2 
·4.3. 

4.5 

5.0 
5. 5 

5. ~ 

4. 6 

4. 7 

4. R 

5.0 

5.:? 

5. 5 

5.1 
5.1 

5.3 

5. 5 

5.8 

5.9 

5.8 

6.0 

fi.4 

6. ~l 

7. ,j 

7. H 

6, 4 

6. 5 

6. 7 

6. g 

7, 0 

7. 2 

6, 8 

G. ~) 

7_ 1 

7. 4-
7. G 

7. 8 

0. !I 

0. !l 

l.O 

1. z 
1. 4 

l. 5 

1.U 

1.1 

J.2 

l.:l 

l. 4 

1. 4 

I. l 

I.~ 

!. :1 
1.4 

l.;"") 

~. i 
3. () 

3. 4 

3.~ 

4. ll 

4. Q 

3, 1 

3, :J 

3. 5 

3, G 

:i, 8 

3, 8 

3. 6 

:J. 7 

3. q 

4.1 

4. 2 I 

4. 3 

6 

7 

8 

9 

10 

ll 

In these the variations in the inten·al between the mo<?n's transit and high water are sh,nn1 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 h~f a lu11ar month, arc k11own as the half-monthly inequality of iuterval. 
'l'he table extends from the Oli. of transit, midnight of the calendar day, 01· full of the moon, to 112 hours. 
The numbers for change of the moon correspond to those of Oh., and for 13 hours (or llt. p. m. of the calendar 
day) to 1 hour, and so on up to 23 hours. The ports for which the number& are given are designated Ly the 
heading of the column. 

The mean interval, it will be seen, does not occur at full and change, but nearly two days afterwards, on 
the Atlantic coast. At Key West it occurs more nearly at full and change, and at San Francisco still more 
nearly, 

The same remark applies to the heigh ts; spring tides occur about two days after the full and cliangc of 
the moon, and neaps two days after the first and last quarters. 'l'he use of thi~ table of nearer approximation 
is quite as simple as that of Table I. 

Rule to.find tke time ef higli water.-L:iok in the Almanac for the tin1c of the moou'B traui'it (or south­
ing) for the date required. In the table corresponding to that time will be found th1c; number to be a<l<led to 
the time of transit. 
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Example Ill.-Rt?quired the time of high water at New York October 1, 1866. Using the United 
States Nautical Almanac, we find tbe time of the moon's transit lh. 24m., astronomical reckoning, or lli. 24m. 
p. m., calcnda.r time. From 'Ta1ile II we have, under the heading of New York, for lh. 30m. (the nearest 
nurnhcr to lli. 24m. in the table) 81t. lOm. 

'l'hus, to lh. 24m., time of moon'~ transit, 
Add 8 10 intcn-al found in Table III. 

'l'he sum 9 34 p. m. is tire time of 11igh water on the 1st of October, 1856. 

lf the sum of these numbers had exce1'rlecl twelv_e, the tii1e would have belongcerl to October 2, and we 
must have gone back to tl1e transit of the day before :md computed with it to obtain the ticle of October 1. 

Rule to find tlie ltei'gld ef lngli water.-Enter Table III, column l, with the time of moon's transh. 
In the column headecl with the name of the place, and mmked A, will be found the rise and fall corresponding 
to the time of transit; in column B the number to be added to soundings on the c1rnrt, where the soundings are 
given for mean low water; in column C the number to be added to charts of which the soundings arc given for 
low water spring tides. 

In the foregoing example, (III,) the time of tram it beiDg between l and 2 llllnrs, we find from Table III 
the 1·ise and fall of tides on the 1st of October, 185G, between 4.9 and '!.7; the number to be added to 
sounding8 given for menu low water 4.5 feet, (column B,) and for low watCl' spring tides (column 0) 4.H feet. 

lfaving found tlie time of high watf>r, that of low water may be obtained, nearly, by adding the dnrntion 
of ebb from column 9, Table I. The tinw of tl1e 1Jext prPce1ling low water may he found Ly subtracting 
the duratinn of flood from column 8, Table I. The time of the next following high water may be found by 
acldiug the duration of both tloo<l. and eLb; and of the next preceding high water by subtracting the same 
duratiun of the whole tide. 

Example 1 V.-'l'o find t11e next high water following that of Example II I. 
TLc duration of flood, column 8, Table I, for New York, is Gh. Om., and of cub, from column 9, is Gll. 25m.; 

tLe 8UID is 12h. 25m. 
To fJlt. 34m. p. m., October 1, time of high water found, 
AdJ 12 25 dmation of flood and ebb. 

Sum 21 59 or 9li.. 59m. a. m of October 2, the time of the next high water. 

TIDES OF THE PACIFIC COAST AND OF PART OF THE COAST OF FLORIDA. 

On the Pacific coast there arc, a>' a general ruk, one large ancl one small .tide during the day, the height 
of the two ~uc.ee~~ive high waterE occmring one a. m. the other p. m. of the same twenty-four hours, and tlie 
interval~ from tl1c next preceding transit of the moon are vPry different. '1'hc i11equalities t1epem1 upon the 
moon'rl declination; tbl'y lli~appear rJPar the time of the moon's declination being nothing, arnl are gl·eatest 
about the time of its being greatest. The inequalities for low water arc not the same as for high, though 
they disap1ienr and lrnve the greatest value at nearly the same times. 'l'he ticles of the southern part of 
Florida au cl of the western coast of that peninsula, as far as St. Mark's, are of tlw same charader. 

In l'ugd':-1 stmud tl1c inequalities for the iutcrval of high water and for the height of low water follow 
• this rule; but those for tlie interval of low water an(l height of high water disappear about one day before the 

moon's cleclination is greate8t; and are greatest about four or five days before the greatest declination. 
\Yhcn the moon's declination is north, the highest of the two tides of the twenty-four hours occurs at 

San l'rancisco ab0ut eleven and a half hours after the moou'R southing, (transit;) and when the declination is 
south, the lowest of the two Ligh tide~ occurs about that interval. 

'I.'he lowest of the two low waters of the day is the one which follows next the highest high wate:i:. The 
nature of these tides will probably appea:i: 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 arc at the top. At 12 noon, for 
examvle, the tide-gauge marked 6.7 feet. Joining all the. heights ohserveil in the twenty-four hours, we have 
a curve like that marked in thr figure. The two high waters are a ancl c, the two low waters b and d. If a 
is the high water which occurs about twelve hours after the transit of the moon, when the declination is south, 
the ebb a b is quite small, and the high water, a, is mush lower than the next high water, c. If the moon's 
declination is north, it ie the large high water, a, of the second diagram which occurs next after the transit, 
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and about twelve hours from it. At Key \Vf;st the contrary ohtaim:. dingr:'rn 1 np~lying whPn tlie moon's 
declination is north, and diagram 2 when Bouth. TaLles IY and Y give tlie u11n1lwr to lw a11d1.'d to thf' time 
of moon's transit to find the time of high water alnwst ae r;,adil.'>' a• in tli(· for1rn,r cas,·. TIH·y are of d,,uble 
entry_, the time of transit being, a8 hd'ore, placed iu the fin<t colnmll. 'J'Ji,. 1rnrnl)(·r of d:iy;; from th" <lay at 
wl1ich the moon had tlw great.PB! deeliuatirrn i,- an:m::;-1;d at rlie to11 nf tl!l' tal1l1,. Eutr·rilli': th•· Ji r:'t culnrnn 

with the tiuw of trau~it, and following th1, lin1· horizontally nmil wr· t'..imi; mukr tlw l'olnnrn l'.ll!ltai11i11;c tllf• 
I i Hnuns , duy,; from tlie gn·all':'t d1·di11•ttion. Wl' fiud tli1· number to lw a1l1!t·d 
i--.,,,-· rr ff "1 'll!I x "~ m· xu Tiil nm l'\11· 11 r;1 
I FT I I 1 , ri· , I I I I I I to the time of tlie tra11~it tu give 1lie tillll' of l1igli watn. lf tlie 

7 • I 0 "1"·~ 1 . r\ l . , !I , , 1 1· . . I ·1· Ll 1\- . l d ·1· I 
u/ 

1 1 
1

. I I 
1 

~ II j ,. i I }f ~'.:~:~:,~Ye. ec iuatwa '" ~out :, a e '" tu ie use i 1 nurt 1, 

s1· 1!\l 1/ · I' I 'I Talilr•s IV to IX, inelnsin', han· \wP11 1-ccrn111mt\;d, usiug morv com-
4 1r ~ .. ~! i r i I :\ . I ! ! plete c1ata for the i1wqualitic,~ nl><ff(• n·f, nw1 Ill, and to tlw:<P for Han 
si ! IJ 1 : I\ I I I ! I· Franei:-:co i'imilar tal.Je,: ha Ye Le~·u added for i:'-;u1 ])iPgn, ~c\:'toria, 
21

1 Port Towni<hend, and K1·y \Yc·st, Fla. For tlH· oth\,J" J11"e1·\l ou till' 

I
I I I l;~I::' ! Iii ,'1, .. 1 

I 
'\Yestern Const giY1·11 in TaLle I the ful!owiug rul1·s will gin• sutli-

1 i / f i \ i ! J J cic•ntl.v close approximatin1Js. 
0 I I ' I I ~J/i I -I_! 1 

1 

I , I iri; ~ To obtain the time,: of liigh or low water for San J'edro, Cuykr's 

I
' i I ' ' I I 1 11 1 hadior, aud San J,nis OLi~J «•, eornput1• first tlw tiuw for l:i:iu 

7

8' (11' ou·~.:·"'""':i!' • i'1 II 'I I I ' I ,!r·,, I I 1. 'J' 11 ] F \' ,. I l l , )it•go uy a ' 1•s ', , or I; 1 H'll arld to tl1c• tiuw !1111:' nLtai1H'd 
3(1 minutes to obtain thl' time for San Luis Ol,i"po, mid ;:ulitract 13 

G! /,i I/ II 1· II! ,. ft!··c· I II i, I minutes for Cuyl.:r's harbor. At San l'edro the ti1rnc of high or low 
s / ~ water i:O\ sen:'-ilily the ~arnl' as at Sau DiPgn. 

1 I , I , I i/ 1 ', . 
1 ... F "I s 1 r 11 l\r 1 i 1 n · · l' 1 ,Joi I 

1 
, l ! 1 ! . , or"' onten'y, ._out l 'ara on, , arP , :mi, emeia, •.:JYt•nswoon, 

3 
Ii r,· I I \I I 

1 
.. 1 ~,· 

1

: 1

1 

i" 
1
j and Bodt·ga, compute firnt the time fur Sm1 Frauci~\'O, tLell 81i1itract 

I from the time thus obtained 111. 4..lm. for l\Ionterey, lit. :!9m. for the 
21 ! I ' ; ! I 

1 
I , \I i V ! South }'arallou, nIHl ..19m. for l3oikga; nm1 add 3·lm. for :\Ia re 

1 
· 1 1~/ ! Islaud, lh. 4m. for Benicia, and 30m. for ll:l\'cn~wood. Fm Hum-

'-~-l._j r ": I I liolt!t Lay, l'ort Orford, and Xe<'ah harbor, compute Jir<'t tlHc time 
for Astoria, then subtract from it 40111. for Humboldt bay, LiJ .. lGm. for Port Orford, and ~Im. for Xl'eali lmrhor . 

. For Steilacoom and Semidnnoo hay, compute fir8t the time for Port Townshend, and add t.i it {>Im. for 
Steilacoom and lh. for Semialimoo. The approximation will be only a rough one for Skilacoom. 

For the heights, Tables VI, YJI, and IX for Sau Diego can be- used without change for San Pedro, 
Cuyler's harbor, and San l .. uiti Obi8po. Thc:'C taLles for Sau Frauci:o:co are al:<o ap1:1licable to )fontcn·y, 
South Famllon, and Bodi'ga. For .i\Iare Island add 1.2 foot, for Benicia, 0.9 fo<1t, aud for Raveuswooc1, 2.7 
feet to the quantities for San Franci&co. 

For Humboldt bay, Port 01·ford, and Neeah harbor, the tables for A~toria may be uBed, subtracting- 1.7 
foot for Humboldt hay, and 1.0 foot for Port Orford. For Nceah harbor the tables will give appNximate 
results without change. 

For Semiahmoo bay, add one foot to the quantitieti in the taliles for Port Townshend. For S,ciLtcoorn, a 
rough approximation may be obtained by adding 4.G foct to them. 

:For the coast of Floridn, compnte the time8 of high or low watc1· for Key '\Yest, and subtract llt. 7m. for 
Indian key, and add 26111. for Tortngas, 'Jlt. 'J9m. for Charlotte harbor, lh. 51m. for Egmont key, 3h, 4f>m. 

for Cedar keys, and 4h. 8m. for St. J\Iark '8. For the heights, add half a foot for Indian key, and use the 
tables without change for Tortugas and Egmont key. For Cedar keys and St. Mark's tlie results could not 
be obtained with much accuracy in this way; special tables will be prepared for those places, 
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TABLE IV.-KEY WEST. 
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l 0 12 57 i 12 44 I' 12 34 12 21 12 I I El 11 58 Ii 5t 11 53 11 ''" I I 5Y 12 5 12 15 12 2-> 12 37 
1:10 125l! 12J8 122': 1215 12 5 11 55 11 52 l1 48 11 47 JI 4U 1153\ ll5!l UY 121!>] 12 31 

20 !243112:iu!12sio 127,1157 1147 1144 1140 11:l9 11.i1 114:,:11;;1 121 1211 1~23 
2 30 12 371 12 21 / 12 14 12 l 11 .;1 11 41 11 38 11 34 11 :1:1 11 3;, l 1 ;io JJ 4;, 11 55 12 r. 12 17 

3 o ! 12 :i1 12 ie i 12 s t1 55 JI 15 
1 

11 :is 11 32 11 2s 11 21 11 2Y 11 :n n 3g 11 4!1 11 59 12 11 

330 122611213112 3 ll50 1140 II 30 11 27 11 23 11 22 11 24 !12t' 11;14 1144 1151 12 6 

4 0 J 2 25 I 12 12 l 2 2 11 49 11 39 11 29 11 2G 11 22 JI :JI IJ 23 11 27 JI 33 11 4:l 1 ! 5:J I~ 5 

430 1228 IQ 15 12 5 1152 1142 11 3-J 11 2!J 11 2.5 11 2-1 11 26 ll 30 1136 1146 ll 66 I~ 8 

5 0 : 12 :JG 12 2:J I 12 1:J J2 0 ]J 5(1 II 40 ll 37 11 :JJ It 32 lJ 34 lJ :JS li 4cJ 11 51 12 4 12 16 

5 30 i 12 4:-t 12 .:m 12 20 J2 7 1 11 57 11 47 11 44 11 40 II 3G 11 41 J 1 45 11 51 12 1 1:2 11 12 2;; 

6 0 Hl 53 12 40 12 30 12 17 1 12 7 11 57 lJ 54 II 50 II 4U ! 11 51 I I 55 12 l 12 ll 12 21 l2 33 

6 :JIJ 13 4 12 51 12 41 12 28 12 18 12 8 12 5 12 I 12 tl I 12 2 12 6 12 12 : 12 22 12 32 12 44 

7 0 13 13 13 II 12 50 12 37 12 27 12 17 12 14 12 10 12 ll ·I l!! 11 12 15 l2 21 12 :ll 12 41 J:J 5'1 

~ 3~ :~ ~ ~~ ~~ :: ~ ~: !~ ~: ~;. :~ ~~ :: : :: =~ :~ ~~ i ~: :~ :: ~~ I :: :~ :~ ~~ :~ ~~ I ;~ )~ 
8 30 13 36 13 2:l 13 i:i 13 o 12 .so 12 40 HJ 37 12 33 rn 3'2 rn 34 rn 38 12 44 rn 54 1:i 4 1 13 16 

v 0 13 38 13 2.5 13 15 13 2 12 52 12 42 12 39 12 ;,.) 12 34 12 36 12 4{f 12 46 12 5G 1:1 6 13 18 

9 30 13 37 13 24 13 14 13 l 12 51 12 41 12 38 12 34 12 3;1 12 35 12 3'f 12 45 12 ,,,, 1;1 ,) 1:3 17 

10 0 13 33 13 20 13 10 12 57 12 47 12 37 12 34 12 J-0 12 2~ 12 31 12 3ii 1'2 11 12 51 1:1 I ; 13 13 

io :io 13 21 I 1a 14 13 4 12 st 12 41 12 a1 12 2s 12 21 i2 2:1 12 25 12 ~9 12 a;. 12 1r. 12 5;; 13 1 

11 o 13 21 113 8 12 56 rn 45 rn 35 12 2s 12 22 i2 J8 i2 17 J'.2 rn J".2 ::~j 1:! 2i:_1 1:t :19 i2 .,w 1:1 

11 30 13 l 4 13 I I l~ 51 12 38 i m SIB rn lB io.i 15 1~ 11 12 10 i2 12 12 rn rn 2J 12 ;n 12 42 ! 12 54 

13 cs 
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TABLE IV.-PORT TOWNSHEND. 
-------------------- --- ----·---· -----

130UTH Dl:CLINATION.--DAY'i FROM M001'i;S GREATEST l>ECLINA..'IION, 

Hefore- I Arter-

. . I i . 

7 6: 5 4 ! 3 I 2 \1[0:_112-3 4 5i.5 7 
I I I l ' I I 

---- ----1---- ----1---- ----1---1---:---,--- ___ i ______ I ___ --
h.m. h.m. I h.m. h.m. i h.m.

1 

h.m.: h.m. i h, m. 1 h.m. h.1n. h.m. h.m. h.m. , h..m. k.m. h. m. 
u 0 

0 30 

l 0 

a 45 3 21 2 st 2 2 · 1 :t2 l rn l 26 I i 44 2 2 ':! 21 2 42 2 57 3 I5 :1 :l3 !3 45 

3 38 3 14 2 44 I 55 1 25 l 6 I 19 I 1 37 1 55 2 14 2 35 2 50 3 8 3 26 3 38 

30 

3 3"2 3 8 2 38 l 19 19 J 0 13 i I 31 I 49 2 ~ 2 29 2 44 3 2 3 20 :J 32 

=~ :JG 3 2 2 3"2 1 4:J 1 13 u 54 I I 25 1 43 :J D 2 23 2 38 2 56 :l l i 3 25 

2 

2 30 

3 G 
3 30 

4 0 

4 30 

5 0 

~"' 31 
fj 0 

3 21 2 57 2 27 I 38 8 0 49 II I 20 I 38 I 57 ' 2 18 i 2 33 2 51 3 9 3 21 
3 18 2 54 2 ~4 1 35 5 U 46 1 0 59 I 17 l 1':i 1 54 2 15 2 20 2 48 3 18 

316 252 222 13J 3 044 057 115 133 152 213 228 246 3 316 

3 l7 2 53 2 2;{ l 3.1 4 () 45 u !)~ 1 16 l 34 l 5::l 2 14 2 ~9 2 47 3 5 3 17 

3 21 2 57 2 27 1 3o 0 49 I 2 1 20 l 38 1 57 2 18 2 3:J 2 51 3 3 21 

J 26 ;3 2 2 32 I 43 1;3 0 54 l I l 25 1 43 2 2 2 2:1 2 38 2 56 :1 14 ~ 26 

3 JJ 3 s 2 38 1 ,rn 19 t o i 13 1 a1 1 49 2 s 2 2g 2 44 a 2 a 20 3 32 

3 41 3 17 2 47 I 38 1 2d l 9 I 22 I 40 I 58 2 17 2 38 2 53 3 11 3 29 3 41 

:J 5~ 3 28 2 58 2 9 1 ::JY l 20 1 3:J 1 .51 2 9 !} 2b 2 49 3 4 3 22 3 40 :3 5:2 

6 :.io 

7 

4 I I 3 37 3 7 2 l8 ' 1 48 1 29 l 42 2 0 2 18 2 37 2 i:8 3 13 3 31 3 49 4 1 
0 

7 30 

30 

g 30 

10 0 

10 :m ! 
l I 0 

JI 311 

4 K 

4 l;) 

4 18 

4 19 

4 18 
i;, 

10 

3 a.i 

3 51 

3 36 

:1 14 

3 21 

J 24 

:3 25 

:i 24 

3 21 

3 JG 

:3 l~ 

3 5 

:i 0 

2 22 

2 3;) 

2 35 

2 35 

2 3~ 

2 27 

2 l~ 

2 11 I 

] :l5 

2 2 
2 ;; 

2 6 
2 5 
2 :2 

L 57 

l 53 

l 47 

I 41 

l ~m 

I 43 

l 4(i. 

l 47 

1 4G 

l 43 

l 38 

l :J4 

l 28 

] 2:1 

l 49 I 

I 56 

1 :>9 

2 0 

l 59 

] 56 

1 51 

1 41 

1 41 

l 3..S 

2 14 

2 11 

2 18 

2 17 

2 14 

2 9 
2 5 

l 59 

l 53 

2 32 

2 3.l 

~ 36 

2 35 

2 3~ 

2 27 

2 23 

2 17 

2 11 

2 44 

2 51 

2 .~4 

2 5c, 

2M 

3 5 
3 12 

3 15 

3 16 

3 15 

Q 51 I 3 lU 

2 46 i 3 7 

2 42 

2 3G 

2 :m I 

3 3 

2 57 

2 51 

3 20 

3 27 

:J 30 

3 31 

;J 30 

3 27 

3 22 

3 18 

3 12 

3 6 

3 38 

3 45 

3 48 

3 49 

a 48 

3 45 

3 40 

3 :-6 

3 30 

3 24 

3 56 

4 3 
4 5 

4 7 

3 

3 56 

3 54 

3 48 

3 42 

4 15 

4 18 

4 19 

4 lB 

4 15 

4 lO 

4 6 
4 0 

3 54 
-·-··--_!_--~-~-- ·-~--l ___________ _ 

-'----------~~· --'----------'----

h. fi"j, h. l(i, 

u 0 3 45 

u 30 3 ~ 

I 0 3 32 

30 3 26 
2 0 3 21 

2 :JO 3 18 

3 0 3 16 

:J 30 3 17 

u ;J 21 

43() 326 

5 u 3 3'2 

5 30 3 41 

6 0 3 52 

6 30 4 1 

7 0 4 B 

7 3a 4 15 

B 0 i IB 

83i) 419 

9 4 18 

9 30 4 15 

JO 0 4 10 

1030 46 

11 4 0 

11 30 354 

h. m. i 
4 9 

4 2 
3 56 

3 50 

3 45 

3 42 

:1 4iJ 

3 41 

3 45 

3 50 

3 56 

4 5 

4 16 
4 2..!) 

4 32 l 

4 39 

4 42 

4 43 

4 42 

4 39 

4 34 

4 30 
4 21 

4 18 

n. m. 
4 39 

4 :32 

4 26 

4 20 

4 15 

4 12 

4 10 

4 11 

4 15 

4 20 

4 26 

4 35 

4 46 
4 55 

5 2 

·' 9 
5 12 

5 13 

5 12 

5 9 
5 4 
li u 
4 54 

4 48 

TARU~ V.-l'ORT TOWXSHEKD. 

r-;:ORTII DFCLlNATlON.-DAYS FROM MO-O~'s OREATE8""l' DECLlNATl-ONo 

·1 
1 

After-
[ -,---- I I I.---~,~,--~-----

, 4 3[211 0 1/213 4[5 6 7 

l
_,_1 ___ 1_1_·_: __ _ 

h 1n , h. 111 h. in h.. m, 
1 

Ii. m. h. m. ! h. m, 1 h. m. I ti.. m. : h. m. 

[,:!::I 5 5tl 6 17 6 4 I 5 16 II 5 28 5 9 4 48 I 4 :1:1 4 15 I 5 ~I f, .'il 6 10 5 57 ,c; 39 5 2 l 5 2 4 4 l 4 26 4 8 

! ~ 1: : : : 5: ~ :'., ~ ~~ '1i ~ I~ ~ ~ : : ! ~~ : ~ 
5 4 5 34 5 53 5 40 5 22 5 4 4 45 4 24 4 9 3 51 

5 1 5 :ll 5 .'>0 5 :n 5 19

1

\ 5 I 4 42 4 21 6 3 48 

4 ~>9 5 2CJ 5 48 5 3.5 5 17 4 5B 4 40 4 19 4 3 46 

5 5 30 5 49 5 36 5 18 " 0 4 41 4 \!() 4 5 3 47 

5 4 ~ 34 5 53 5 40 5 2! 5 4 4 45 4 24 4 9 3 51 

5 9 5 39 5 58 .5 45 5 27 ; 9 4 50 4 29 4 14 3 56 

h.m. h.11 
3 57 :J 45 

350 338 

:l44 :33-2 

338 326 
3 33 3 21 

3 3() 3 l~ 

3 28 3 16 

3 29 3 17 
333 321 

338 326 

Before-

~ ~~ ~ ~~ : l~ ! 5~ ~ !~ I ~ ~: : ~ : : : :~ : l~ 
5 :i.'i 6 5 6 24 6 11 5 53 5 35 5 16 4 55 4 40 4 2-2 

344 33-2 

3 53 3 41 

4 4 3 52 
5 44 6 14 6 33 6 20 6 2 5 44 5 25 5 4 4 49 4 31 4 13 4 1 
5 Sl 6 21 6 40 6 27 6 9 5 51 5 :J2 5 11 4 56 4 .J8 420 4 8 
5 58 6 28 6 47 6 34 6 16 5 58 5 39 5 18 5 3 4 45 4 27 4 15 
6 6 31 6 so 6 37 s rn l 5 42 5 m s 6 1 1s 4 30 4 18 
6 2 6 :JJ 6 51 6 38 6 20 6 2 5 43 5 22 5 7 4 49 4 31 4 l9 
6 I 6 31 6 50 6 37,. 6 l9 6 1 5 42 5 21 5 6 4 48 4 30 4 LS 
5 58 6 2~ 6 47 6 31 6 16 5 58 5 31! 5 18 5 3 4 45 4 27 4 15 
553 623 642 629 611 553 534 513 458 440 4 22 4 10 
5 49 6 19 6 38 6 25 6 7 5 49 5 30 5 9 4 54 4 36 4 18 4 6 
s 43 s 1a 6 32 a rn a 1 s 4.1 s 24 s :i 4 1s 4 JO 4 l\! 4 u 
5 37 6 7 6 ~ 6 13 5 55 5 37 5 18 4 5; 4 42 4 24 4 6 3 54 
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If we disregard the daily inequality, the column heFtded SFtn Franci~co in 'l'able II would give us, as in 
the examples on tl1e Atlantic coast, the means of determining the time of high mtter. 

Example V:-Ifoquired, the time of high water at North Beach, Sau Francisco, UaL. on the 7th of 
February, 1853. 

1st. 'l'he time of the moon's transit at Greenwich, from the Nautical Alm·mac, is lllt. 4lm.; tlic longitude 
of San Francisco Bk. l Om., rf'rp1iring a correction of 16rn. to the time of transit for Sciu J.'r:uu,is,·o, which is 
thus found to be 1111. 57m. 

2d. 'l'he ruoon'~ decliuation is south, and at the time of transit about two days after the greatest. Entering 
Table IV we fiwl l~h. (or Oh.) of transit, the ncarc:Jt numuer to l lh. ;,1 m. which the t:ilJle gives; and fol­
lowing the li11e hmiznutally until Wl' comp to two clay' af1.1;i· the gn>.atl,,;t dedim1tion, we foul l~M. I 4m. 

To llh. 57m., time of transit of tlw moon February 7, S,w Francisco, a<lcl 1;3;,. l·im., frfJ!n column Olt., 
trn.nsit, and two days after greatt'St fl1'elination; thro sum, 2;)/t. llm., or lli .. 1 lm., }'ebruary 8, j, tlw time of' 

high water, corresponding to the tran~it which we touk of February 7. If we desire tht> ri,Ic, of Fc!Jru:iry 7 
we must go back to tlH: moon'o trnn~it of tbe Gth. 'I'he example was JHHpo~<"ly aFFUnwrl to ~how thiF ca~<'. 

117'. Olm., time of tmnsit Febrwuy 6, lS53. 
13 31 number for llll. tran~it, and one day from greatest declination. 

Sum 24 32 time of high water Olt. :J2m. a. m., Feb1·uary 7. 

Tlw l1eigh.t qf high water.-The height of high water is obt<dned in a ~imilar manucr by the use of 
Table VI au<l T<tble \"II, entering tbC'~e iu the same way with the time of transit and dayi< from the greatest 
declination. Table V l is for 80uth llecliuation, and Table VII for north. 

·,, 
c 
c 

TABLE YI.-KEY \YEST. 

SOUTH l>ECLJN.ATTO:."i.-11 .\ YS Fil0\1 'fOD.~':; <HlEAT.E~T lH::CLL\:\TllJ.\". 

~ ] l-----------1-l•-'f_'"_".,..----------- l·-·-------~~-~~er-___ ·-------· 
~ __ 7_: __ 6_~ ___ 1_\ __ 3--~---· __ o __ \ __ 1 ____ 2 __ : __ 3 ___ 4 _____ ----7-

Hour. 

6 

7 

8 

9 
10 

11 

Feet. 

1. 5 

1.5 

1. 5 

1. 4 i 

1.3 

1. 2 

l. 1 

1. 1 

1. 2 
1. 3 
1. 4 

I. 5 

Feet. }!'cct. 

1. fj 1. 8 

1. (j 1. 8 

1.6 1. 8 

1. 5 l. 7 

1. 4 1. G 

1. :l ]. 5 

1.2 1. 4 

1.2 1. 4 

1. 3 ]. 5 

1. 4 l. 6 

L!i ]. 7 

1. 6 1. B 

, 

Feet. Ff'ct. Fe.rt. Peet. 

l. 9 2. u 2.t) 2. 0 

I. 9 2.0 2. 0 2.0 

1. 9 '2.0 2. 0 2. 0 

1.8 1.8 ] . ~} 1. ~l 

1. 7 1. 8 1.8 l. 8 

1. 6 J.7 1. 7 LI 

1. 5 1. 6 1. () 1. G 

1. 5 1.6 l. 6 l.fi 

],() !. 7 1. 7 1. 7 

1. 7 1.8 1. R 1. 8 

1. 8 1.H ]. 9 1. 9 

1. !J 2.0 2. 0 2. 0 

Fert. Ft~et. Frei. FNt. Fcrt. 

2. 0 2.0 ~- 0 2.0 l.1l 

2. 0 2. 0 :.?. 0 ~LU L ~I 

2. 0 2.0 ~- 0 ~- (l 1.11 

1.9 l.tl 1. ~l l.9 1.t' 

1. 8 1. 8 l, 8 1. e 1. 7 

l. 7 1. 7 1. 7 J. 7 l. G 

I. 6 1. G I. 6 1. G 1. s 
I. 6 1. G 1. 6 ]. 6 1. 5 

1. 7 1. i 1. 7 J. 7 ].() 

I.fl 1.8 l. F l. F 1. 7 
1.!} 1.9 I. 9 J. ~ 1. fl 

2. 0 2. 0 ::?.0 ~-ti l,[) 

Feet. 
1. 8 

l.t' 

1. 8 

1. 7 

1. 6 

J.;) 

1. 4 

1. 4 

]. 5 

I. 6 

I. 7 

Li< 

J.'cct. 
]. 7 

J_' 
1. 7 

J.6 
1 . .') 

1. 4 

l.~ 

1.3 

l. 4 

1. [i 

l.fi 

l. 7 

Feet. 
1. 5 

' 
l.;) 

i 1· 5 
1. 4 

I. 3 

1. 2 

1. 1 
].] 

l. ~ 

I 1. 3 

1. 4 

1. 5 
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'l'ABLE VII.-KEY WEST. 

NOR.TR DECLlNATlOH.-DAYS FRO!ll MOO~'~ ORll!ATEBT DECLINATION. 

Before- After-

5 
• 2-

1

-_ 1 -: 0 ---1 2 ~--1-6 r-__ ,______ :----1--,---1-1--
Hour. Ft. Fl. Ft. Fl. Fl. Ft. I .H. Ft. : Ft. ] Ft. ! Ft. Ft. Ft. I Pt. I Ft. 

0 ~:~ ' ~:~ ::: ;·~ ::~ ::: ::~ ' ::~ : ~:: 1' ::: ! ::: ~:~ ::: :.: : ::: 

2 1. 7 1.6 1.4 1.3 1.2 1.1 1.0 1.0 1.1 1.1 l.~ 1.3 1.4 1.6 1.8 

3 

4 

5 

6 

7 

1.6 1.5 1.3 1.2 l.I 1.0 0.9 0.9 1.0 1' 1.0 1.1 I.~ 1,3 1.5 1.7 
J.5 1.4 1.2 I.I l.O 0.9 O.o 0.8 0.9 0,9 1.0 1.1 1.2 1.4 1.6 

l.4 1.3 1.1 l.0 0,9 0.8 0.7 0.7 ll.8 0.8 0.9 1.0 l.1 1.3 l.5 

1 3 l 2 1.0 (1.9 0.8 0.7 0.6 0 6 0.7 0.7 0.8 0.9 1.0 1.2 1.4 

1. 3 1. 2 ] .[I 0. 9 0 8 0.6 

~ 

9 

10 

11 

1.4 1.3 1.1 J.U U.9 

L5 

1.6 

J. 7 

l,.J 1.2 1.1 I.U 

1.5 1.3 l.2 1.1 

1.6 1.4 1.3 1.2 

0.i 

0.8 

!l.9 

. 0 

I. 1 

o. 7 

ll ll 

U, 9 

1.0 

0.6 

0.7 

0.8 

0.9 

1.0 

0.7 

0.8 

0.9 
1.0 

1.1 

0.7 

0.8 

0 9 
1.0 

l,J 

0.H 

0.9 
1.0 

1.1 

1.2 

u 9 

l .O 

I. I 
l.2 

1.3 

1.0 

1.1 

1.2 
l_3 

1.4 

1.2 

1.3 

l.4 
1.5 

l.6 

1.4 

1.5 

1.6 

1. 7 

l.B 

~ 

c 
0 
c e 

I ---·----------·-- ------·-··--------------------------~--------~--

TABLE VI.-SAN DIEGO. 

SOUTH DEGL[NATION.-DAY.S l"l-lOM MOO:"i'~ GREATEST DECLINAT!Ol'h 

I 
[ _____ -----------------·----

~ i Before- Af'ter-

§ s 1-;-; -;----;-- -; 3 2 l 0 ---;---~--~-: 3 ' 4 5 _1 __ 6 __ 1_7_ 
r 1 1 

-;;:::-----;;-------;;- ---;::---;;- ---;::- ------;::- -;;:--;;:- -;;-:-;;- ------;;- --:~ --;;-1--;;----;;;-
0 '1.7 4,.'J 4.~~ 4 o 4.1 4.1 4.1 4,1 4 2 I 4.3 1.5 4.8 5,1 5.5 fi.8 

l 4.6 4.4 4.lJ 4.1 4.0 -1.0 4.ll 4.U 4.l I 4.IJ 4.4 4.7 5.0 5.4 5.7 

2 4.4 4.2 4.0 3.9 3.8 3 ~ 3.8 3.B 3,9 4.0 4.2 4.5 4.8 5.2 5.5 

;~ 4.1 3.9 ~.7 il.6 :L5 a.5 3 5 3.f» 3.6 3.7 3.9 4.2 4.5 4.9 5.2 
4 3.8 3,6 3.-1 3.3 3.2 3" 3.2 3.2 3.3 3.4 3.6 , 3.9 4.2 4.G 4.11 

5 3.6 3.4 ' 3.2 ;u 3.0 3.0 3,0 :J.O 3.1 3.2 :J 4 3.7 4.0 4.4 4.7 

6 3.6 3.4 3.2 3.1 3.0 3.ll 3.0 :J.O 3.l 3.2 3.4 3.'7 4.0 4.4 4.7 

7 :J.7 3.5 3.3 :J.2 3.1 3.1 :J.l 3.1 3.2 3.3 3.5 3.8 4.l 4.5 4.8 

• 8 

9 

JO 
JI 

3.8 

4.-1 

4.7 I 

4.8 

3.6 
4 ;) 

4.5 

4.G 

3.4 

4 .0 

4 .:J 

4 .4 

3.3 

3.9 

4.2 
4_;3 

3.2 
3.8 

4.1 

4.2 

3.2 

a.e 
4.1 

3 •"') 

3.8 

4.1 

4.~ 

3.2 

3.8 

4.1 

4.2 

3 3 

3.Y 

4,2 

4.3 

3.4 3.6 

4.2 
4.5 

4.6 

3 9 
4.5 

4.8 

4.9 

4.2 
4.8 

5.1 

5.2 

4.6 

5.2 

5.5 

5.6 

4.9 
5.5 

5.B 
5.9 

'l'AJn .. E VIL-SAN DIEGO. 

"~ g NORTH nF.cr,!NATlOX -DAYIS FR.OM MOON'S ORE.A'I'EST l.Jl!:CLINA'TION. 

E -~ -~ - -------

Befort,'- After-
°b § 
~ i l I I ' I I I I 
~ \7:6 51413 2 I 1 ~ 0 1 2 J

1
4 5:617 

-;;:::: , ---;: :---;: , --;::- -;;;-.--;:- ----;:- --F-i.-,--Ft---;;----;: --;;:--\~ 1
1

1

-----;;- 1--;-l----;;-
u 5.7 5.9 G. l G.2 6.3 6.:! 6 :1 6.3 6.2 6.1 5.9 I 5.6 5 3 4.9 4.6 

1 1· '1' 5,fl I 5.8 6.0 G.I 6.i! G.2 6.2 6 2 6.1 6.0 5 .. B 5.5 5.2 4.8 4.5 

2 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 

3 5.1 .5.3 5.5 .'l.6 5.i ;) i 5.7 5.7 5.6 5.5 5.3 5.0 4.7 4.3 4.0 

4 4.8 5.0 5.2 5.3 5.4 5.4 5.4 5.4 5.3 5.2 5 0 4.7 4.4 4.0 3.7 

6 

7 

8 
9 

JO 
JI 

4.6 4 s 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 

4.6 4 8 5.U 5.l 5.2 5.2 5.2 5.::J 5.1 5.0 4.~ 4.5 4.2 3.8 3.5 

4.7 4.9 5.1 5.2 5.3 5.3 5.3 5 2 5.2 5.1 4.9 4.6 4.3 3.9 3.6 

4.8 5.0 i 5.2 5.3 5.4 5.4 5.4 5.4 5.3 5.2 5.0 4.7 4.4 4.0 3.7 

5.4 5.r. 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 

5.7 5.9 6.1 6.2 6.3 6.3 6.3 6.3 6.2 6.1 5.9 5.6 5.3 4.9 4.6 

5.8 6.0 6.2 6.3 6.~ 6. 4 6.4 6.4 6.3 6.2 6.0 5.7 5.4 5.0 4.7 

--~------------' -



 

THE UNITED STATES COAST SURVEY 101 

'I'ABLE YI.-SAN FRANCISCO. 

§ ~ I SOUTll DECLINATION.-DAYS FROM MOON'S GREATEST DECLINATION. 

~ ·~ 1-----------l-le_"_o-re-----------------·------ ---~-----
After-

0 f 1 ' 

) ~ \ __ 

7

_ --6-l--5-:--4-i __ a_, __ 2 __ i __ 1 __ ! __ 0 __ /====1===-j~~~~2~~~~------3==-:=~-4 ___ "_: __ 6_', __ 1_·_· 
Hour. I Feet, Feet. I Feet. ' Fee.t. Feet. Feet. 1' Feet. ; Fe~t. Feet. 1 Feet. Feet. ' Feet. Feet. Feet. ' Feet. 

0 II 4.~ 4.7 i 4.5 4.3 4.3 4.2 4 3 4.3 I 4.4 ' 4.5 4.7 4.~ 5.0 5.3 5.5 

4.7 4.6 ' 4.4 4.2 4.2 4.1 4.2 4.2 4.3 i 4 4 4.6 4.7 4.9 5.2 5.4 

2 I 4.6 4.5 II 4.3 
3 I 4.5 4.4 I 4.2 

: I ::~ ~:: I ::~ 
6 4.1 4.0 3.8 

4.2 4.1 3.9 

4.1 

4.2 

4.4 

8 II 4.4 4.3 
9 4.5 4.4 

10 4.i 4.6 

11 4 8 4.7 4.5 

00 

§ 
E -~ 
.... = 

4.1 

4.0 

3.8 

3.6 

3.6 

3.7 

3.9 
4.0 

4.2 

4.3 

4.1 

4.0 

3.8 

3.6 

3.6 
3.7 

3.9 

4 0 

4.2 

4.3 

4.U 

3.9 

3. 7 

3.5 

3.5 

3.6 
3.~ 

3 9 

4.1 

4.2 

4.l 

4.0 

3.8 

3.6 

3.6 

:3.7 
:J,9 

4.U 

4.2 

4.3 

4.1 

4 .n 
3.8 

3.6 

3.9 

4.0 

4.2 

4.3 

4.2 
4.1 

3.9 

3.7 

3.7 

3.8 

4.0 

4.1 

4.3 

4.4 

4.3 
4.2 

4.0 

3.8 

3.8 

:i. 9 
4.1 

4.2 

4.4 

4.5 

'l'Al~LE VIL-SAN FH.AN(JISCO. 

4.5 

4.4 

4.2 

4.0 

4.0 I 

4.1 

4.3 

4.4 

4.6 

4.7 

4.6 

4 5 

4. :J 
4.1 

4.1 

4.2 

4.4 

4.5 

4.7 

4.~ 

4.8 

4. 7 

4.5 

4.3 4.3 
4.4 

4.6 

4.7 

4.9 

5.0 

!l. I 

5.0 

4.8 

4 .6 

4 .6 

4. 7 

4.9 

5.0 

5.2 

5.3 

5.3 

5.2 

5.0 

4.t' 

4.8 

4 .9 

5.l 

5.2 

5.4 

5.5 

-------~-------· -----

NORTH DECLI:NATIOS.- DA'iS F'ROM MOON1S GREATEST DE:CLINATIOS. 

Before- After-
0 ; 

~ 
1 
_____ 6 __ 

1 
__ 5__ 4 I 3 I 2 - __ 1 __ 1 __ 0 __ 

1 

__ 1 __ ! __ 2 __ ! __ a_, __ 4_J __ s_: __ 6_J __ 1_ 
H()uT. , Z.'eet Feet. 

1 
FePt. Feet. j Feel \

1 

Feet. Fett. Fed. , Feet. ' Feet. 1 Feet. i Feet. I Fe-e,t. Fert. . Feet. 
0 5.4 5.5 5.7 .,lj_g 5.9 6 0 5.9 5.9 5.8 5.7 6.5 ;'5.4 5,g 4.9 4.7 

1 5.J 5.4 5.6 5.8 5.8 i 5.9 5.e 5.8 5.7 5.G 5.4 5.3 
1 

5.1 4.8 , 4.6 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

,,, 
~ e 
._ -~ 

5.2 

5.1 

4.!J 

4.7 

4.7 

4.8 

5.0 

5.1 

5.3 

5.4 

5.3 

5.~ 

s.n 
4.8 

4.8 

4.9 

5.l 

5.2 

5.4 

5 ,'") 

5.5 5.7 

5.4 5.6 

5 2 5.4 

5.0 5.2 

5.0 ! 5.2 

5.1 5.3 

5.3 5.fi 

5.4 5.6 

5.6 5.8 

5.7 5.9 

5.7 

5.6 

5.4 

5,\! 

5.2 

5.3 

5.5 

5.6 

5.8 

5.9 

5.8 

5.7 

5.5 

5.3 

5 3 
5.4 

5.6 

5. 7 

5.9 

6 0 

5.7 

5.6 

5.4 

5.2 

5.2 
5,:J 

5.5 

5.6 

5.8 ! 
5.9 

5.7 

5.6 

5.4 

5.2 

5.2 

5.3 

5.5 

5.6 
5.8 

5.9 

5.6 

5.5 
5.!l 

5.1 

5.1 

5.2 5.4 
5.5 
5.7 

5.8 

5.5 5.3 
5.4 5.2 

!l.2 5.0 

5.0 4.8 

5.0 ! 4.8 

5.1 4 g 

5 3 5.l 

5.4 5.2 
5.6 5 4 

5.: 5.5 

TABLE VI.-ASTORIA. 

80UTII DECLIN.ATllJN.-lJAY8 FROMM N'S OR.EATEST DECLINATION. 

Before~ 

5.2 

5.1 

4.9 

4. 7 

4.7 

4.8 

5.0 

5.1 

5 J 

5.4 

.Alter-

5..0 I 4.7 4.5 

4.9 4.6 4.4 

47 4.4 4.2 

4.5 4.2 4 .0 

4.5 4.2 4.0 

4.6 4.3 4.1 

4.8 4.5 I 4.3 

4.9 4.fi 4.4 

5.1 4.E< 4.6 

5.2 4.Q 4.7 

0 ~ 

~ 16\5 4 3 2 o' j2 3 4 s 
---------1--- ------ ---- ---- --------1---- --- ___ , --

6 \ , 

--1--
Hour. 

0 

2 

3 

4 

5 

6 

7 
B 
g 

10 

11 

Feet. 
ll.0 

8.0 

7.8 

i.5 
7.1 

6.7 
6.5 
6.7 

7.0 

7.5 
7.9 

8. l 

Feet. 
8. 3 

8.2 

B.l 

7.8 
7.4 

7.0 
6.8 
7.0 

7.3 
7.8 

8.2 

8.4 

Feet. 
8 4 

8.4 

8.2 

7.9 

7.5 
7.2 

7.Q 

7.1 

7.5 

8.0 

8.4 

8 6 

F'nt~ 

85 
8.5 

8.4 

8.1 

7 .7 

7.3 

7 .1 
7.2 

7.6 

8.1 

8.5 

8.7 

Feet. 
8.fi 

~.t) 

8.4 

8.1 

7.7 

7.3 
7, l 

7.3 

7.6 

8.1 

S.fi 

8.7 

Feet. 
8.6 

8.6 

8.4 

8.1 

7. 7 

7.3 

7.1 

7.3 

7.6 

8.1 

8.5 
8.7 

Feet. 
8.6 

~.6 

8.4 

8.1 

7, i 

7.3 

7.1 

7.3 
7.6 

8.1 

8 5 

8.7 

. Feet. 
8.6 

8.6 

8.4 
8.1 

7.7 

7.~ 

7 .l 
7.3 
7.6 

8.1 ' 
8.5 

8.7 

feet. 
8.5 

8.5 

8.3 
8.U 

7.6 

7.2 

7.0 

7.2 
7.5 

8.0 

8.4 

8.6 

Feet . 
8.4 

8.4 

8.2 

7.9 

7.5 

7.1 

6.9 

7 .1 

7.4 

7.9 

8.3 
8.5 

Feet. 
8,3 I 

8.'2 

8.l 

7 8 

7.4 

7.0 

6.8 

7.0 

7.3 

7.8 
8.2 

8.4 

Fe~t. Feet. 
8.1 7.7 

8.1 7 .7 

7.9 7.5 

7.6 7.2 

7.2 j 6.~ 

6.8 6.5 

6 6 6.3 

6.8 6.4 

7.1 6.€ 

7.6 7.3 

8.U 7 7 

8.2 7.9 

F;e!. I ~·~· 
7.4 I , .o 
7.2 6 8 

6.9 6.5 

6.5 6.1 

6.1 5.7 

5.9 5.5 

6.1 5.7 

6.4 6.0 

G.~ 6.5 

7.:3 fi.9 

7 .5 7 .1 
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TABLE VII.-ASTORIA. 

NORTH DECLISA..TION.-DAYS FROM MOON'i"I GREATERT DECT.INATlON, 

11efore- After-

Q,) • ' ' I I I ' i --~----,· 

i_l __ 1 __ \ __ 6_! __ 5 __ i __ 4_l __ 3 __ ! __ 2 __ j __ 1 __ : __ 0 _____ 1 __ i 

Hour. 
0 

l 

2 

3 

4 

5 

6 

8 

9 
10 

11 

Ft. 
7 .4 

7.4 

7.2 
fi 9 

6.5 

6.1 

5.9 

6.1 

G.4 

6.9 

7.3 

7.5 

' ' ' 
Ft. I Ft I F't Fl. Ft. Ft. I 
7,l 6.9 6.8 6.8 6,8 6.8 

7 1 6.9 6.8 6.8 6.8 6.8 

6.9 6,8 6.6 6.6 fl.6 6.6 

6.6 

6.2 

5.9 

5.7 

5.8 

6.2 

6.5 

6.1 

5. 7 

5 .. 5 

5.6 

6.0 

6,3 

5,9 

5.6 

5.4 

5 5 

5.9 

6.3 

5.9 

5.5 

5 3 

5.5 

5.8 

6.3 
5.9 

5.5 

5.3 

5.5 

5.8 i 

6.:i 

5.9 

5.6 

5.3 

5. 5 

5,8 

Ft. 
6.8 

6.8 

6.6 

o.3 
5.9 

~.6 

5,4 

5 5 

5.8 

6,7 6.5 6,4 6.:l 6.:l 6.3 6.4 
7.1 6.Y 6 8 6.7 fi.7 6.7 6.~ 

Ft 
6. 9 

6.9 
6. 7 

6.4 

6.0 

5. 7 

5.5 

5.6 

5. 9 

6.4 

6.9 

7 .0 

2 

Ft. 
7.0 
7,0 

6.8 
6,5 

6.1 

5.7 

5,5 

5.7 

6.0 

6.5 
6.9 

7 .1 

Fl. 
7. l 

7 .1 

U.9 

6.6 
6,2 

5.9 

5.7 
5_8 

6.2 

6 '7 
7 .0 

7 .2 

Ft. Ft. 
7.:i 7.6 

7.3 7.6 

7. l 7 . .".i 

6.8 7.2 

6 4 6.7 

6.0 6.4 

5 9 6.2 

6.ll 

6.3 

6.~ 

7.2 

7.4 

6.3 

6.7 

7.2 

7.6 

7.8 

6 

Ft. 
l'l.0 

8.0 
7.8 

7,5 

7.1 

6.7 

6.5 

fi. 7 

7,0 

7 5 

7 9 
8.l 

7 

Ft. 
8.4 

8.4 

8.2 

7.9 
7 .. 5 

7.1 

6.9 
7.1 
7 4 

7.9 

8,3 

8,5 

--------~-~---~--~-~~---~--~-9 
TABLE VL-PORT TOWNSHEND. 

NORTH DECLIN"ATION'.-DAYS FRQM MOON'S GREATEST DECLINATION. 

---------------·---
"· ll r fl 

'c ~ , <>iore- .Ater- ~,~~-------

~ 1 __ 1 ___ 6_: __ s_'~! -3 -I -· 2 -T l __ o __ •. 1 . ; 2- : 3 - -,--:-· 1 __ s_: __ 6_j __ 1_ 

I ' ' ' ' . I I I ' i Hour. Ft. 1 Ft. Ft. Ft. 
1 

Ft. 1 Ft. Ft. Ft. ; Ff., , Ft. Pt. Ft. Ft i Ft. I Ft. 
6.6 6.3 I 5.9 6.1 6.4 6.fl 7.2 7.4 7.5 7.5 7.5 7.5 7,6 7.7 7,!l 

5 

6 

8 
y 

IO 

II 

Haur. 
0 

I 

2 
3 

5 

6 
7 

6 

9 
10 

I! 

6.i 6.4 I 6.{l 6.2 6 . .".'i 7.U 7.3 7 • .".'i 7.6 7.6 7.6 i 7.6 I 7.7 7.8 8.0 

6.6 6.3 

6.0 

{i.0 5.7 

5.9 5.6 

6.1 ! 5.8 

6.4 6.1 

6.5 6.2 
6.!l 6.:! 

6.6 6 3 

6.6 u '! 

Ft. 
7.fl 

7. 7 

7.6 

7.3 
7.o I 
6.9 

7.1 

7.4 

7.5 

7 ,'j 

7.6 

7.6 

l<'t. 
7.9 

8.0 

7.9 

7 .6 
7.3 

7,2 

7 .4 
7. 7 

7.8 

7. 8 

7 9 

7.9 

5.~) 

5.-6 

5 7 

;). 8 

5.S 

5.9 

5. 9 

.5 

Ft. 
R.:l 

8.4 

8.3 

~.o 

7.7 

7.6 

7.8 
8.1 

8.2 

8.2 

8.3 

8.3 

I I 
6.1 5.4 6 9 7.2 7.4 7.5 7.5 7.5 I 7 5 I 7.fi 7. 7 7.9 

7.6 ;:, 8 6.1 6.6 6.9 7.1 7.2 7.2 7.2 7.2 7.3 7.4 

5.5 5 8 

5.4 5.7 

5.6 5.9 

5.9 G 2 

6.0 6.:l 

li.O f li. 3 

6. l 6 4 

6.1 6.4 

G.:l 

6.2 

6.4 

6. 7 

6.8 

6.H 

6.9 

6.9 

6.6 

6.5 

6.7 

7.0 

7.l 
7.l 

7.2 

7 .2 

6.8 
6. 7 

6.9 

7.2 

7 ~ 

7.3 

7.4 

7.4 

G.9 

6.8 

7.0 

7.3 

7.4 

7.4 I 

7.5 

7.5 

6.9 
6.8 

7.0 

7 3 

7.4 

7.4 
7.5 

7.5 

6.9 

6.8 

7 .0 

7.3 

7 .4 

7.4 

7.5 

7.;:> 

6.9 7 .0 

6.8 6,9 
7.0 7.1 

7.3 i 7.4 

7.4 7 .5 

7 4 7 .5 

7.5 7 6 

7.5 7.6 

7.1 

7.11 

7.2 

7.5 

7.6 

7.6 

'L7 

7. 7 

7.3 

7.2 
7.4 
7 .7 

7.8 
7.8 

7 9 

7,9 

TABLE VIL-PORT TOWNl:-JHEN'D. 

SOUTH DECLUfATIO~.-DAYS FRON MOON;R GRfo:ATEST DR:Cl.JN"ATtoN. 

Before-

4 3 

Ft. 

H.l 

8.2 

8.1 

7 8 

7 .5 

7.4 

7.6 
7,9 

8.0 

8.0 

8.1 

8.1 

Ft. 
7.R 

7.9 

7.8 

7.5 

7.2 

7.1 

7.3 
7.6 

7.7 

7. i 

7.8 

7.8 

2 

Ft. 
7.:l 

7.4 

7.3 

7.U 

6.7 

6.6 

~.B 

7.1 

7.2 

7.2 

7.3 

7.3 

After-

I 0 I 2i3 415 617 

---------------1----1--
FI. Fl. Ft. Fl. li't. Ft. I Fl. Ft. ' Fl. 

7.0 6.8 6.7 6.7 6.7 6.7 6.6 6.5 6.3 

7.1 6.9 6.5 6.8 6.8 6.8 I 6.7 6.6 6.4 
1.0 6.8 6.7 6.7 6.7 6.7 

1

. 6.6 6.5 6.3 
6.7 6.:> 6.4 6.4 6.4 6.4 6.3 6 2 6 0 

6.4 6.2 6.1 6.1 6.1 6.1 I 6.0 5.9 5.7 
6.3 6. l 6.0 6.0 6.0 6.0 5.9 5.!! 5.6 

6.5 6.3 6.2 6.2 6.2 6.2 6.1 6.0 5.8 

6.8 6.6 6.5 6.5 6.5 6.5 6.4 6.3 6.1 
6.9 6.7 6.6 6 6 6.6 6.6 6.5 6.4 6.2 

6.9 6.7 6.6 6.6 6.6 6.6 6.5 6.4 6.2 

7.0 6.B 6.7 6.7 6,7 6.7 6.6 6.5 6.3 
7.0 6.8 6.7 6.7 6,7 6.7 6.6 6.5 6.3 

NnTE.--To u~c th~:-;e ta.Die:;: with a chart on which the 8oundin!!~ arc rderred tu mean low water, subtract 1.2 foot frODl the numbt'n in the table• 
from ~an Oi•:go to Allltoria, l. 7 foot for Nee~ ah harbor, 2. J for Port Townshend, and \J, 7 for Semiahmoo Rnd Steilacoom, 
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E::ramp7e VI.-In Example V, to obtain the ]wight of tide on February 7, the cfoelination being Routh, 
we enter 'l'able VI for San :Francisco, witli Olt. of trnnrit, aud two day" ufo·r greate.<t declination, and find 
that the tide will be 4.R feet above the mean of the lowest low water, or that 4.D feet are to lw addt·d to the 
sonndings of a chart reduced to the mean of the lowest low waters of each day. lf' the 1101mding~ of the 
clrnrt are given for meqn low water, then 1.2 feet ought to be subtracted from the TalJlc VI and VlI; thus, 
in this example, it would be 3.3 foct. 

'The approximate time of the successive low and bigl1 waters of tl1e day will he found by adding the 
numLer8 in Table VIII to tlu~ time uf t.lw first It :gh water a heady detcrrnitlf'd. The table gives the numbers 
for the different days from the greatest declination. 

7 ables containing numbers to be added to t/,e t imc r!f liig1' wate1· foul!dfrom Ta Mes 1 V and T~ to obtain the 
•·ucce.l'si11e l1 igh. rnul lou- n•ull'rs. 

'l'ABLE YIII.-KEY \VEST. 

?-OUTH DE('l.I:--0.;\TION". 

J .. o·w water. 
(Larg<.) 

Jiiµ-h •Yah'r. ' 1£w '\rater. 
(Small.) (Small.) 

Low '\YatL·r. Hig-ll 1vmer. I_..,J\Y 'v1\kr. 
(8mall.) (Larg<·.) (Larg,._) 

-----------_____ , _____ ------ -----·----
It. m. 

5 42 

6 24 

ti 39 

0-..! 

13 

lB 

7 l:? 

6 57 

6 39 

15 

5 57 

5 32 

5 13 

h. m. 
12 10 

12 31 

12 55 

l~l 17 

13 28 

13 52 

14 Ol 

14 10 

14 10 

13 58 

13 41 

l:l 18 

12 59 

12 36 

12 16 

Ii. 'Tfl., 

17 J8 

17 40 

17 41 

17 44 

17 3? 

17 40 

17 39 

] 7 42 

17 48 

17 51 

17 5:l 

17 [;3 

17 .;)3 

17 .:w 
17 ~)3 

h. m. 
5 3G 

5 h3 

J,) 

11 

[10 

3 39 

3 37 

:-1 44 

3 57 

4 2J 

43 

5 0!1 

5 25 

5 40 

'" 12 3:'; 

12 l~ 

12 o:; 
11 H 

11 18 

10 58 

10 46 

10 46 

HJ 46 

10 51 

11 l~• 

11 :is 
12 03 

12 2:! 

12 36 

TABLE VIII.-SAN DIEGO. 

lt. m. 
17 4G 

17 .so 
]7 .36 

17 ;'."i~) 

17 58 

17 .51':' 

17 .5(i 
17 :i!) 

17 ~~ 

17 41 

17 4~ 

17 43 

17 44 

17 46 

17 4t1 

~ I 
~ l ~ 

~ j ~ 
0 

~ l 
3 l t 

j 
~ ::; 

6 

7 

-----iE-·--'-_!_-. l: 8-0U_T_ll_D_EO_L_l_NA_T_IO_"_·_______ NORTH :CLINATI_O_N_. -- -:-! j 
lr-----1,----~~----I ~ 

~ ~ "' l:; : Low water. j High water. Low water. Low water. High water. i Low water. I f;;-i';, 

~ ~ (Small.) (Large.) (Large.) (Large.) l (Small.) I (Small.) ::_· :: 

-----!-----------
ft, m. 
5 44 

5 18 

5 00 

4 47 
4 ;J4 

4 24 

4 17 

4 12 

4 14 

4 24 
4 38 

5 01 

5 25 
5 49 

6 18 

h. m. 
12 28 

11 58 

lJ 34 

11 12 

JO 54 

10 38 

JO 28 

10 20 

10 20 

JO 28 
10 40 

JO 58 

11 18 

ll 44 

l2 18 

~::~ ~7~ i~7~ )::; 
18 40 6 42 J2 46 •1' 18 04 
JS 34 7 00 13 10 18 JO 

~: : ~ ~ ;~ : I\ ;: ~: 
18 14 7 36 14 00 18 ~ 

18 ll 7 43 : 14 16 18 33 

18 08 7 48 14 24 18 ~6 

J8 ()6 7 46 14 ~4 ·1 18 :!~ 
18 04 7 36 14 16 18 40 

18 112 7 2'2 14 04 18 42 

llE lCT 111E i 1~?. 
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TABLE VIII.-SAN FRANCISCO. 

I
' SOUTll DECLINATtOJtf, 

~---- ----~--

1 Low water. High water. ] Low water. 

I (8mall.) I (Large.) I (Large.) 

. r : 

i 
NORT_l_l_D_E_C_L_l_N_A_T_I0

0

N_. ____ \ 

High water. / Low water. i ~ 
1 

Low water. 

\Large.) (Small.) (Small.) : » ;; 

-----:, , _________ _ 
h. h. h. m. k. h. 

I e ~ 1-------
/t. m. 

17 44 

J7 54 
r ' 

. I ~ 
~ ' 
~i 
~I ! 

l 1 
0 

( I 

I ~ 
~ i 4 

< I ~ 
l 

' 5 58 

5 36 

5 11 
4 55 

4 37 

24 

12 

4 n 
17 

4 27 

4 41 

56 

5 14 

5 3li 

5 57 

13 14 
12 42 

12 10 

11 34 

11 00 

10 34 

10 06 

10 00 
JO 02 

10 12 

10 26 

10 46 

ll JO 

ll 36 

12 04 

18 58 

18 48 

16 38 

18 2l 
18 05 

17 52 

17 36 

17 30 

17 27 

17 27 
17 27 

17 32 

11 :is 
17 42 

17 49 

5 44 

6 06 

6 28 

6 47 
'7 05 

7 18 

30 

7 30 

7 25 

7 15 

7 01 

6 46 

28 

06 

5 45 

11 46 

12 18 

12 50 

13 26 

M uo 
14 26 
11 54 

15 00 

18 04 . 
18 21 I 
18 37 

:~ : I 
I 

11 ~~ II !Ll ' !, 
13 50 19 04 5 I < 

:~ ~ _ _I_ :: ~~-L~I 
--~---

TABLE VIII.-ASTORIA. 

f!OUTII DECLINATION. MOR'l'H DECLINATION• 

Low water. 

<.Small.) 

·----- ---------

Iligh water. ' Low water 
(Large.) I (Large.) , 

! 

Low water. High. water. I Low wat~r. 

(Large.) (,;mall.) (Small.) 

-----1-----------------1------l------'-----1-----
h. 
6 38 

6 14 

5 55 

5 34 

5 20 

5 09 

5 05 

5 03 

5 05 

5 II 

5 18 

5 32 

5 50 

6 11 

6 3:) 

h, m. 
12 59 

12 33 

12 13 

11 47 

ll 27 
11 07 

JI 01 

10 53 

10 51 

IO 55 

ll 03 

ll 15 

ll 35 

ll 55 

12 J9 

h m. 
19 17 

19 15 
19 14 

19 09 

1!J 03 
18 54 

18 52 

18 46 

18 42 

I~ 40 

JS 41 

16 39 
18 41 

IB 40 

18 40 

h. 
6 18 

u 
01 

2-2 
36 

47 

51 

53 

51 

45 

38 

24 
06 

6 45 

6 21 

h. 
12 03 
12 29 
J2 49 

13 15 

13 35 
13 55 
14 01 

14 09 

14 11 
J4 07 

13 59 

J3 47 

13 27 

13 07 

12 43 

h. 

18 41 

J8 43 

18 44 

18 49 

18 55 
19 ()4 

19 ()6 

19 12 

19 J6 

19 18 

19 17 

19 19 
19 17 

19 18 

19 18 
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'l'AilLE VIII.-PORT TOWKSREXD 

" 
~ 

I ~ 

" 
~ ~ 

SOUTH DECLIN..!.TlON. NORTR DECLINATION. c 
~ " "' 1---~ ¥ 

-------
~ 

'I.' 

.: I "' -=c t:. c 

I 
Low water. High watl~r. Low water. Low water. Hjgh wattH. Low water. ~ f:: .§ bf.• ·;:: 

"" .:; c 
1----------- ----------·-----

h. m. Ii.. m. h. h. m. h. m. h. "'· r 7 6 05 l~ 26 l8 05 5 39 12 26 18 31 7 t 

~I 
G 6 38 13 14 le 20 5 06 11 38 18 16 6 ! .· 5 7 18 14 l4 18 40 4 2(J JO 36 J; .'){j 5 

~i 4 8 13 15 52 19 23 :i 31 9 00 17 13 4 ~-~ 
" "" I 

3 8 36 16 52 20 00 3 08 8 00 16 36 3 

\"" 2 8 43 17 30 20 31 3 01 7 22 16 0.5 2 

l I 8 12 17 04 20 36 :J 3-2 7 48 15 00 I J 
0 40 16 28 2U 3-2 4 04 8 ~4 16 04 

r I 7 18 15 52 20 18 4 26 9 00 16 18 I l 

I 2 6 59 15 14 19 59 4 4:1 9 38 16 37 2 

'~ 3 6 38 14 32 19 38 5 06 JO 2H 16 SE! 3 

~i 4 6 24 14 {}2 10 OJ:) 5 20 I 0 50 17 14 4 r~ 
.. I 5 I 6 10 13 2ll w 00 5 34 ll 26 17 36 5 I< 6 I 5 59 J:! 50 18 :J5 5 4;) 12 O:! 18 <ll 

l 7 
I 

5 42 12 25 18 28 6 {}2 ]:} 26 18 o~ J 
-----------------~-------- ·---~--------------- ------ ------- ---

Tlu-> ilayR from ll1e greatest declination arc written in the first and last column8 of tbe table. The 
second, third, and fourth columns refer to south declirnition, and fifth. :<ixth, and ~eYcnth to north, and the 
rev1~rse fo1· KP}' \Y1,st. The seeond column gin·s tl1e numl1er which io to be addecl, al'cnrrl.iug to tlw deelina­
tion, to the tiIDf! of high wawr, obtniuecl hy nwm1s of 'l';1b](,i' IY and Y, to gin: t!H· next low water, wl1icl1 is 
the small low water, h, of diagram I. 'I'lie thinl contain~ tlll, nnmlH'r" to lw added to the t<amc to give the 
second or large high water, c, of diiigraw I. The fnurtl1, thC' number~ to Le arl.ded to tlw i:;anw to give the 
secoud or large low water, d, of diagrnm T. Tlw ~uccP<>1ling· l'olunm" give tl1e numlicrs to lie used in the ~ame 
way for north declination to obtain the low water, b, (large,) of diagram II; tl1c high water, c, (small.) and 
the low water, d, (small,) of the Ramc diagram. The rise and fall of the same succe~~ivc tide~ may be 
obtained by inspection from Table IX, in which the first column at tlw ~idc• contaill8 the time of transit, and 
the successive columns the numbers corresponding to that time and to the numher of days from greatest 
declination. The arrangement of this table is likC! that already giYen. 

The numbers for the small ebb tide, a b, of diagram I, or c d, of diagram II, arP first given; tl1en those 
for small low and large high waters, b c, of diagram I, and d c, of diagram II; m•xt, tl1c largt~ eLb tide, 
r. d, of diagram I, or ab, of diagram II; and lastly, from the large low watl"r to thP Km:dl high water, d c, of 
diagram I, or b c, of diagram II. 

14 c s 
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~ 
c 

T.ABI,E IX.--KEY WEST'. 

S.\LAI.L Eilll TTDE. S'.\JALI. LO\\. TO LARGE l-HG-H ·w ATEH. 

-------- -----------------·------- -----
Dnyt'. from moon'"" grcatcJ1 <kclinution. Day;;i from moon'),( gTeukst dccli11ation. 

After- After-

,s 1 " :1 ~ o 1 ~ 3 5 ---;-;-;---~ -~-;;-- 1 I 2 . 3 ! 4 1 5 6 

:_ _____ ------;--:--:-:--: __ ,_; ___ ;--,----l: __ )-/-1!_,_ 
JI. Ft. Ft. Ft. Ft. :Ft. T~. Ft. Ft. Ft. Fl. Ft. .Ft. I Ft. : Ft. I Pt~- F't. Ft. J1t. Ft. Ft. ' Ft. l•~t. Ft. Ft. li~t. I Ft. : Ft. ! Ft. IL 
II l.ti L4 1.1, LO 0.8 fi.7 1 0.7 O.'i 0.7 U.~ 0.!1 J.l l.:! 1.5 Lt= 1.4 1.4 1.5 J.fl J.G 1.7 1.7 1.7

1
l.7)1.ti L7 Li,i 1.6L;''i1.4

1 
0 

l.t~ i.4 1.1 1 1.0. 0. 0.7 0.7 0.7 0.7 Cl.:tl O.!i 1.1 1.2 1.5 J.l:' 1.4 1.4 l.:J 1.G 1.G l.'7 1.7 1.7 1.7! ).(j 1.7. 1.7 l,(i 1.5 1.41 J 

I.ti 1.·1
1 

1.1 1.0 O.F 11.7: tL7 0.7 U.7 U.fi O.~ 1.1 1.2 l.5 LP 1.4 1.4 1.:i Lfi l.f'i L7 1.7 1.7 LJ; l.t-i 1.7: l.7, l.fi I.:ij J.4: 2 

i.;; 1.3 1.0 O.~), O.'i! 0.6 O.G ll.6 0.li 0.7 O.i:' 1.0 I.J 1.4 1.7 1.3 1.3 1.4 J.S 1.5 l.fi l.fi l.G t.fi; 1.3 LC\ 1.6 1 1.5 J.4• 1.3, :l 

4 i.:l L l U.,•<'; U. 7 0.;Y: 0.4 n.4 0.4 0.4 0.5 O.fi O.F O.!l 1.2 Lfi l. l 1.1 1.~ 1.~ L::.l 1.4 1.4 1.4 l.4 1.3 L4i l.41 L:l l.2i 1.11 4 

5 1.1 0. H, 0. 6 0. 5
1 

0. ~l 0. 2; U. 2 0. 2 0 ° 0. 3 0. 4
1 

0. f.i/ 0. 7 1. o' 1. 3 0. !) 0. 9 1. 0 l. 1 1.1 1. 2 l. ~ 1. 2 1 ')! 1. 1; 1. ~ 1. 2, 1.1 1. o; 0. [li 5 
. i I - I I I 6 

1.0 0.P ri.;, 0.4 o_:..0,0.1·0.1 0.1 0.J 0.2 0.3 0.5 O.fi o.~) 1.2 O.R,n.~ O.~l.1.0 LO I.I LJ 1.1 l.l· l.0.1.1iLJl1.0 0.!1J0.8~ 

i. o o. e o. :) o. 4 n. ~ o. l o. 1 o. i o. i u. 2 o. 3 o. 0 o. n o. fl L :.:! o. s. o. 8 o. 9· J. o 1. o i. 1 L 1 1. 1 1. i' l. o I. i: L i: I. o o. n, o. e; 7 

1.1 0 <~ 0. ti 0. 5 0. 3 tl. ~~ 0. ~ 0. 2 U. ~ Ll. 3 0. 4 0. (; 0. 7 l. 0 1. :1 (l. H, 0. !-I 1. O J. l 1. 1 l ~) l .;-, 1. :2 L ~ 1.1: 1. 2j 1. 2'. 1. 1 1. n; 0. !-!( 8 

1.3 1.1
1 

C.F' 0.7: 0.:1 0.4, 0.-1 0.4 0.4 0.5 O.ti 0.8 O.LI 1.2 L:) 1.1 1.1 1 ') 1.:1 1.:3 1.-1 1.4 1.4 1.·l l.3 l.•1: 1.4 1 La 1.2· 1.11 9 

10 1.5 l.:3 1.0 o.~l D.7: O.fi' u.r; tl.6 O.fi 0.7 o.~ 1.0 ].J: l.4 1.7 1.~l J.3 l.4. ],;) ],;'i 1.() l.fi 1,() 1.6: 1.5[ 1.Gi 1.6: 1.5 },4· 1.~1'.10 

~~~~~ l~O 0. u.7 -u~~-0:~-0~7_:~~ ~~-~~5~-~~1-~~~~-f, l.Gl=-1~ 1.711.~Lj~Jl.6 1. 14i 11 

TABLE IX.-KEY "'\VERT-Continuer1. 

LAUU.1'~ .EUB "Jun:. L,\ltGE LO\Y TO SMALL HIGH \VAT:J<:R. 

--------- -----------~~----- ---- ------·-"·-- -----

_j Days from moon's gn•ntest df'clination. 

lh:f\)r•·~ After- I Before- Aft.er-
'"' l ~ 

! i-;--;;- -~- 4 -~-2--~- 0 1 2 . 3 1 -~T~~T~ i 7 ' ti . 5 i I : :1 ~ I 1 .: 0 1 II 2 i ;J ! 4 .1 5 I fi 17 I ~ 
-i-------'----------1-1 __ !_1 __ 1_1 ___ 1_! _____ ! __ · __ 1 _____ _:__ 

. I ' I I ' I I 
1.1.; Ft. l<"t. Ft. Ft . . ,,,_ Ft. Ft. Ft. FL Ft. Ft. Ft. Ft.: Ft. i Ft.! Fl.' Ft. Ft., Ft. Ft. Ft .. Ft.: Ft. I Ft. I Ft. Ft. Ft.: Ft. I F<-1 Ft. H. 
0 i 1. 4 1. 6 1. 9 2. 0 2. 2 :.!. 3 2. 3 2. 3 2. :3 :..?. 2 2.1 1. !:l 1. 1'.<i 1. ;)\ L 2) 1. fij 1. 5 L 5\ L 4 1. 4 1. :~ l. 3: 1. 311. :J! 1. 4 1. 3: L 3

1 
1. 4 J. 5' l. 6: 0 

J: 1.4 1.fi 1.9 2.0 2.:.! Q.3 :2.3 2.3 S2.:1 :2.2 2.J 1.0 1.8; 1.5~ l.~i L6' 1,f, 1.5: 1.41

1 

1.·11.31 1.:3
1 

1.~ 
1

1.31 1.4': 1.3 1.3
1

1.4i 1.51.1.6: l 

2 1.4 1.6 l.9 2.0 2.2 2.:J 2.:1 :!.3 ~.:3 2.2 2.l 1.9 1.Bi 1.511.2

1

! 1.G. 1.5· 1.~11 J.4 1.4 1.J 1.3 1.:.1 l.3,' 1.4: l.J 1.3 1.4; 1.5/ 1.6/ 2 

:J 1. 3 1. 5 1. 8, 1. 9 !!. 1 ~- 2 2 2 2. 2 2. :.! Q. l 2. 0 1. 8 1. 7! 1. 411. 1 1. 5i 1. 4 1. 4: 1. 3, 1. 3 1. 2 1. ~ J. 2 1. 2' L 3: 1. 2 1. 2, 1. 3i 1. 411. 5j 3 

4 L] 1.31.61.i 1.9 2.0 ~.o 2.02.01.91.8 J.61.5.l.2

1
0.~!L3i1.2 J.2

1
1.1:1.1 1.0'i.0

1 
1.0 i.o i.1 LU'10!1.1l i.21.3! 4 

I . ]. Q I I ' I ' . ' . I ' ' 5 : o. 9 1.1 1. 1 i.:; i. • c 1. B 1. s 1. s 1. 7· i. 6 t. 4. i. 3, 1. o o. 71 1. 1 Lo' i. o: o. 9 o. 9 o. s o. e. o. e o. e o. g o. s o. s. o. gi 1. 0
1 

i. 1f s 
0. 8 1. 0 1. 3 1. 4 l. 6 1. 7· 1. 7. 1. 7 1. 7 1. 6 l. .) 1. 3 1. 2i 0. 9I 0. n\ 1. o. 0. 9, 0. !l[ 0. 8 0. 8 0. 7 O. 7, 0. 7 0. 7. 0. 8: 0. 7 0. 7 0. 81 0. B l. O·I 6 

1 i o_ 8 i. o i. 3 1. 4 i. 6 1. 1 l. 1 i. 7 1. 1 L 11 i. 5 1. 3 i. 2 o. 91 o. 6/ i. o: o. g o. 9: o. s' o. e o. 1: o. 1 o. 1 o. 1 o. s o. 1 o. 1' o. s) o. 911. o 1 

o. !1 1.1 1. 1 1. J 1. 1 1. s 1. s J. 8 1. s 1. 1 t. 11 i. 4 i. 3, 1. o/ o. 71 i. 1 1. o- 1. u
1 

o. 9 o. 9 o. e' o. e o. 8 ! o. e o. 9. o. s o. s. o. 9' 1. o 1. 1 
!. l J. :! 1. o 1. 7 l. 9 ~. IJ 2. 0 2. o ~- 0 J _ 9 J. 8 1. G 1. 5 1. 21 0. 91 1. 3 1 o· 1. 2. 1. 1 1. l L 0 

1

1 .. ~I 1. 0 l l. 0 1. 1. 1. 0 1. 0 1. 1 i 1. 2, 1. 31 9 

10!1.3 l.:i 1.8 l.9 ~.1-2.2 2.2 "" 2.2 2_J 2.01.81.7[1.411.1\1.51.4-1.4\1.3,1.3 L2 - l.2

1

1.21.3 l.21.2 l.:l
1

1.4:1-5110 

11 i L 4 1. 6, 1. 9 2. o 2. 2 2. :i 2 a 2. 3 2. 3 2. 2 2.1 1. 9 1. s; i. si J. 2/ 1. u; 1. s· 1. s
1 

1. 4: 1. 4 1. 3! 1. 3I 1. 3 i. 3 1. 4
1 

1. a 1. 3, i. 4; 1. s
1 

1. Gj n 

-----



 

THE UNITED ~TATES COAST S-VRVEY. 107 

TABLE IX.-SAN DIEGO. 

SM.ALL l:Jl..B Tl DE: OR FRO,"d. ~'rtA J,J, IllHII \VA. TEll TO Shl.A LL L<l\V \II.' A T1'!R. 

Days from mno11'~ g:r1!Hlb>t deeliuation. Hay,; from moou'i.; greatest (lt>cli11aH011. 

Before-

6 4 

H. Ft. Fl Fl Fl Ft Ft Fl. 
0 4.0 3.4 :Lo 2 G :!.:~ :2. l :.!.U 

l 3.&: 3.2, 2.t- :1-1 2.l I.ti, l ~ 

2 3 5 2.9 2.:1 :!.J J.K l fi l..S 

J ;;.u --:r.4 2.0' i.n i.:.; 1.1 l.tl 

4 

5 

6 

iJ.2 l.ti 1.2! U.t- 0 .. ) U.:~ U.2 

i:;' l. l 0. I' o.;~ O.O -.:! -,;j 

1.1' 1.2 fl.t-! OA 0, J -.1 -.2 

7 2.:i l 7' J.:~1 fl.~I 0.6, ()_4
1 

0.J 

i!.9 :!.3 LY[ 1.rJ 1.2
1 

1.i1i U.Y 

37 3.l 2.~:2.:.:i :!.ll: I.I-< l.7 

4.2, 3.6 ;i_!!i 2.1'- 2 • .'1 2.3 2.Q: 

4..:J 3. 7, ;L:< :2.!-1 :J.6' :2.-1 ~.;1 
JO 

II 

Aft.er- BeforP-
: ______________ _ 

! i 2 5 

Ft Ft. Fl. Fl Fi. Ft Ft Fr. Ft Ji"'t Pt Fl Ft, Ft Ft 
2.0 2 l :2.::t ~.i 3.:l J.i< 4 G. 5.2 5.1 4.!J -t.: -1.:> 4.-l: -1.:·1 4.~ 

1.8 l.Y ~.l 2.5 3 o 3.•J: -1.4 5.0 4.!~ 4.7 4.5 -1.::t 4 ~! 4.l 1.0 

1.5 1.6 l.f: 2.;! 2 7 3 :i 4 I -1 7 ·l.6 4A 4.:l 4.!J :J !.il :J tl- :J.""i 

10 l.l 1.3 1.~ 2'l 2.f' 0.6 4.2 4.1 :-J.9 3.: 3.il ~4i ")"i :1.2 

O.!!, U.:J: 0.5 0.!) 1.4 ~.(1 -2 f'< 3 4 3.:J; :Ll 2.9 . , :!:(.;: ~:~J 2.4 

-.3 -.-.! u u o.-t o.n I.;j :J.:1 2 g :2.t' 2.c :J.4 :! :2 -:.:.1! :Lo I.9 

-.2 -1 O,l U .• "'i l.11 I.tl':L4 00 :2.9 2.1 2 . .5 2.:J ~.21
1

~.l 2(J 

0.:3 0.4 U.G 1.0 l 5 2.1, ~-~.; 3.:J :L4 :L:! :LCJ ~y :l.:; ~Ii :!.fl 

O,!J 1.0 1.2 1.6 2.1 ::2.~' :J.f') 4.1 4.0 :::1.~ ~{.G 3.·I ~1.:;i .:J.:2 J.l 

1.7 1.t :!.{J 2 4 2.9 3.;i 4.:-J 4 !:J 4.t-'. 4.l.f 4.-l 4.::J --!.li -J..0 3.9 

n ° 2.~) 2.5 2.9 :~.4 4.0 4.t-- .).4 5.:~ ;;,l '1.~ 4.7 4.fi! 4 ;, 4 4 

2 :i 2 4 :!.ll ;-.i_U :L;l 4.1 4.H :J.;J .l 4 :i.:2 ,')_{J 4.t' 4 'i
1 

4 6 1.5 I . 

Frnm a to b ..•...•.••....•...•••••• l)1a~r<uH From li to c 

u 

H. 
4.2 

4. u 
3. 7 

3~ 

2.4 

I. 0 

2.0 

;J,l 

3 9 

1.4 

4.5 

Ann-

---~------------

c 
c 
c 

: r 
-i--

Ft. Fl Ft Fl Ft F1.J l't. H. 
:J.!:; 4 .0 0 

3.7· :L~ l 

3.·li 3.fi 2 

4.l 4 I, 4,U .11.0 ;{ ~ 

:L!-l :J.9 :Lt: :.J.~ ~ ,­

:J.6 3.G ;J .• ·) ~J.;, a -i 

:l.1 ;J,I· ;1.0 ;J,O 

2.:3 2.:~< 2.·: .l -~ 

:~.c.1 :Lo 
:l.l ::! i 4 

5 

G 
7 

I.8 l.~; l.'; l,'; 1.6 I.fl 1.f 

1.~ l 9 l.t J ~ l.i L'i 1.t:! 

:2.4 2.4 2 3 2 ~{ 2,2 ~-=< :2.1 

~ u J.o; 2.!i il.!:-l 2.t- ~!.~ 2_g 

3.t< :~ ~ 3.7 :Lf 3.-G ~, .61·:.f :L-; µ 
.. ,i_~ 10 4 :; 4 ;J 4.2 4.2 4 I 

4 4 ·J..4_ 1 .• 3 .f ;::1 4 ~) 4) 4.3 ll 

......... , , , •.......••••.• ~liagra111 l 

Fron1 r tud ....•.•......... , .•...... Uia!!ram II From d to c •••• •..•.. s ............................ . Diazr:un I~ 

-c 

TABLE IX.-SA~ DIEGO-Cont.inucc1. 

LARGE Ellll TlDE-,OR YRHU J.,AKliE HIGH 'YATl.R 'IO J,,\J-L(if-, J,0\V \.\rA.TER. 

Day~ from moo11i::- ~n·atet't rlt:t'~iaation ;r. 

I A'1er- • Ddore- A"t•·r-

~ :-;T;;--~r~ 2 ~ 
1 

-~- 2 4 , 6 6 :1 2 · I 0 ~ 
1

-"- -:; , 5 6 , = 

I01.
1

\ 51'.'12.! ~.i:. Ft i-;, Ft i Ft Ft i-r-,,- ;;,\-;, ~~ Fl i Ft -;;; Ft Fi Fq-;;-;;;!-;:;_-;.;-;;--;; :i·I '.'' Ft -;-;;;; Fl~ 11. 
. ..... (' H.2i 6 o: U.9 7.1 7.2j 7.2 7.1 fi.~ 6 .• i: G,r,1 ."J.·1 4.6 4 O 4.1 t.~i.: .J 5 -Li 4.1:1- 4,µ

1 

~'i.(J 5.0 a.11 ;.).l' ii.!1 5.::i .'l.:3 .s . .:,: O 

I: 5.01 .~.6 ~-~)! ~.41 ~-'' G.~' 7 ol 7.0 6 µ 6.7 6.:3 •""> t- 5.2 4.4 3.13 a.~ 4.1
1 

4.a 4.5! 4.11 ·Li 4.f' 4.f\ 4.H ·1.9, ;),( ;,,CJ 5.1 ;},I ;,.c.: 
2 

1 
4.7: :~ 3 .)·'! 6.11 O . .J 6 6 G'-:-J 6.7 6.6 (i.4 6.•~j 5.5 4.9 4.1 :~.5 3.fl; 3.t- 4.0 4.'!!; 4.3 4.4 4.[1 4.fl 4.6\ '1.6 ·I./ ·1.7 • !'- -l.~ ~-~ :.! 

3: 4 2· 4.tl 5.2; 5.G: 5.9' fi.1 G.21 G.2 6.1 .'l.H 5.~) 5.0
1 

4.4 :3.6 3.0 a.J, 3.~;;! 3,.S 3.7: :J.8 3.!J' 4.U 4.0 4.1 4.1, 4.~ 4.:2 4 .. } 4.:~· ·L~: 3 

4 ':3.4 4.0 4.4! 4.tli 5.J ;,_;); 3.-tl 5.4 5.~J 5.1 4.1: 4.2: 3.6 2 8 2.:2 2.:::11 :2 fij ;J.i 2.gi ;Ju a.1 3.2 ::I .. ) 3.:.J :L~ ;j_4 3A a.:, :L~» 3.4= 4 

5 2.Y
1 

3.5 3.Y; 4.:'I 4 6: 4.e: 4.91 4.Y 4.!'."- 4.6 4.:). 1 3 7i ~.l 2.~ 1.i l t ') 01 
O} ... 2.4; 2.;J 2.6 :i.i 2.7 2.t- 2.t ::!.-..+ 8.9 3.!~ ;J.tl' :.!.9J 5 

ti 3.n
1 

3.fl. 4 (Ji 4.4: 4.7 4.~ 5.Uj 5.0 4.9 4.7 4.3: :1.~: 3.2 2.4, 1.8 I~~:i ;:11 ~~~; 2.5~ 2.6 2.7 :2.~ ~-t' :.! !JI~.~~ ;Ll•; :Lu ~LI JI a.or 6 

3.5 4,1 4.514 8! ~-2, .5.t 5.5~ 5.5 5.4 5.2' 4.1':: 4.:·> 3.7 2.9 2.;J 2 4 Q.£• :2.ti 3.0; 3.1 J ·1 3 3, 3.3 :.L4: 3.4 3.:; 3.5 3 6 ;j_6 3.5 7 

8 4.1 4.7 5.1, 5.5. ~.e 6.o· 5 1\ B.l 6 o 5.e 5.4' 4.9 4.3 3.~ 2.~ 3.P 3.2: :J.4 3.6' 3.7 a.~ 3.9 3.9 4.1114·" 4.1 4.1 4.2 4.2· 4.l B 

9 4.9, 5.5 5.!J: 6.:1! 6.tl 6.~. 6.9~ 6.9. 6.t-i 6.6
1 

6.2! 5,7i 5.1 4 .3 J.7 3.~'. -1.Hi 4.2 4.4' 4 .. 'l 4.h 4.'; 4."i 4.t( ·Lt''. 4.9· 4.9 5,0 5.1J 4.9» g 

JO 5.4 6.0 6.<j 6,e' 7.1; 7.:J 7.41 7.4 7.:i; 7.1 6.7: 6.2: 5.6 4.8· 4.2 4.3 4 SJ 4 7 ·L9 5.U 5.1. 5.2· 5.2 ,, 3! 5.:>; 5 4 [J.4 5.5 5.5 ;u: JO 

11 -~~i)_-1_6_._i~~~~J~~J_ 1.2 1.4 7 .5/ 7.5 7 . .ij 1.2! 6.8f 6.3
1
' 5.7 4.~ 4.:J 4.-t; 4.(Jj 4.t-i .5.o: :;.1 .5.21 5.:J· 5.:J 5.4j 5.4i 5 5 5.5 s.o .s.6 5.5 l1 

From c to d ••••••••••••• .......................... , •. Oiagran1 I f1urr1 d to e ....•••• ••••••••••••••.••..•••••••••.••.. Diagran1 l 

From utob .............. . Froru f1 ti)c., ........................................ DiagfHDl II 
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TABLE IX.-SAN FRANCISCO. 

--i-~-

~ I~~~·-=~.:: :.::M ~:0:~: :::·:e: •d::~II::~:?.:_~::~~::R- ____ n_o_"'_._u ... _a._y:_. L_rr_:_~_1"_m_:_o·_,~_.:c-·~-•-~_:,_e_:_:_ Rd_::_·i_i~_.:_~_i:_ .. _~_"'_T_•_· R_.___ ~ 
~ \ Before- ' 1------·Aft: ~-i--- Before: 

1 

-----A~1 1-le_r~ ' : ~ 
i\7 211'011

1

2 3 1 4
1

516 7 7 6 5 1 41312 ·Oil 2 ;J1415lu
1 

" = - : i i ~ : I I I ·~1'-,i_: __ ,! __ !'-,:-!'.-!-!,__:_ -l--1----1-1-- - --1- --1-!-
H. IFt. Ft. Ft. Ft IFt. Ft. Ft.!Ft.:n Fl. Ft. Ft ,Fl Ft. Fl.'Ft.fFl. Ft.!Ft.:Ft. Ft.:Ft.IFt Ft. 1Ft ;Ft.: H. 

o 14.7 3 4 :l.9, :!.4 2.0. l.8 l.7: 1.7 J.9 2 2 :!.5 3.1. 3.7 4.4 5.:! 4.B 4.6 4.f•! 4.o: 3.7 :J.4, 3.2
1 

3.1 3.0! 3.1
1

3 1, 3.3\ 3.4 a.f>· o 

1 I 1.5 3.s! 3.2· 2.7, 2.2 J.8i J.6 I.5! 1.i\ 1.7 2.11, 2.4j 2.9' :J.o 4.2 5.o 4.< 4.4' 4.oi a;;· 3.5 3 2 3.0; 2.9 2.s: 2.9
1 

2.9: 3. ii a.2 a :ij 
2 4.3 3 6 3_0' 2.~,' 2.0 I.e: i..i 1.3; 1.3 t.5 L8 2.2; 2.1

1 

a.:~ 4.o 4.8 4.f. 4.~i 4. J! a.o. 3.:3 3.o
1
'. 2.t-/ 2.1 2.6; 2.1:1 :i.i.: ~-9/ a.o 3.1/ 

:i 4.li' 3_3'. 2 ;! 2.2 t.7 t.3 1.1; J.011.u· 1.2 1.e. t.Y: 2.41 3.(' 3.7 4.5 4.'2 3.9' 3.e; :1.~ :i.o 2.7 2.5' 2 4 2.3. 2.4 2.4, 2 61

1

2.7 2.8• 3 

4 3.6•

1

2.s! 2.3: l.t' 1.3 o.9: o.7: o.6,, o.6' o.B J.11 1.5' 2.l': 2 6 3.3 4.J! 8.r- 3 s: 3.4· 2_9' 2 6 2_3i 2 1l 2.o 1.9' 2.oj 2.0'_ 2.2 2.3 2.4! 4 
' I ; ' I I 

5 J.2 2.51J.9)1.4; o 9 o.51 a.a, o 2 0.2 o.4 0.7 1.1: .G, 2.2 2.9 3.7: 3 4 3.11:1.0 12.5
1 

2.2 1.9i J.71 J.6 J.5: 1.611 s_.
1
1.sl LYI 2 u1 s 

6 3.2 2.5, 1.911.4
1 

0.9 0.5 0 3; O.~ 0,2 0.4 0 7 I .I' 1.6: 2.2 2 9 3.7 3 4 :1.1: :J.Oi 2.5' 2 2 l.9j 1.7: 1.6 1.5 l.6: I.~• 1.8 l.9 2 O, 6 

7 34 2.<2.111.61LI 0:; 1 0.s·o.4
1

0.4 u.6 o.9 131 1.e~2.4 3.1 39 3.6 3;1:3.2'.2.1!24 21 1 19181718 1t«~o1Q1l112i 7 

8 3.1'1 3.1' 2 5 2.0· 1.5 I.I 0.9 O.~ O." 1.11 J.:J! l.i[ 2.) 2.;·: 3.5 4.31 4.1 3.7' 3.6' 3.1: 2.8 2:512:) 2:2 2:1! 2.2_;. 2:212:~1· ;:sj 2:6 8 
v 4.1 1i 3.'1: 2.8,: ~.3: 1.8 1.-1 J.~' J.J 

1 

l.1 l..3 J.fj. 2.fJ: 2 .. ~; 3.1' :3.H 4.6' 4.:; 4.u! 3.~· 3.4, 3 1 :i.t<
1

1 2.6
1 

2.5 2 4J 2.5: 2.5) 2., -2.el 2 !:! 

10 4.5) 3.8: 3.2 2.i: !2.2 I.E: 1.6
1 

l.5 1 1..5 l i 2.0 2.4~ 2 g' :J 5 4.2 5 O, 4 7 4.4! 4.:· :LB 3 5 3.::!i :~.i;j 2.9 2.e: 2,9: 2.913.1
1 

3.21 3.3 10 

11 4.711.0· 3.4 2 y' 2.4 2.0 1.e, 1.;: J.7 1,!J ·' ·' 2.6· :u· 3.• 4 4 5 2 4.9, 4.Gj 4.5 4.o 3.7 3.4, 3.~j 3.1 3.o: 3.1 :i.1: 3.31 3 4l 3.5 11 

Frum a to b From/, to c •.•••..••.•.•.•.•. Diag-raru 

From c to d .......... Diagram I~ Frotn d to e .••.•••••. , , • . . •. , ••.•••..•..•••.•••••••. Diagrnm Ir 

TABLE IX.-SAK FRANCISCO-Continued. 

·---------··-~------------- --1 ,l,ARGE Ellll TIDE, OR FRU'.'_t_.A_R_G~~~-0-ll_V\_·,_~~:~:~~~ROE~OW -~~~:·~ 

nay8 from moo11'~ greatest deelirrntion. 

FROM LARGE LOW WATER 'TO SMALL BIGJI WATER. '1 ·~ 

----~------~-------- e 
Day~ frnm moon's greatest dechnauon. ! ; 

_______________ I ~ 

I Afler- • Bef(!fe- After- ! ~ Before-

6 
(J i ~--::!------,~~-~-.. i_7--,-...,-~~4~-2....,..!-2-c--l-i 0 -l-,,.......2....,..1! _3_11 -4~11 _5..,.i-6_1_7 I l 
-:~---·-- '--· -Ft:-F-t -[--i--l-1- 1--l--i~ 

H. Fl Ft Fl. Ft Fl. Ft. Fl F'.' Ft. Fl. Fl. Ft Ft Fl. Fl Ft Ft I Fl . .i Ft Ft. Ft. Fl.! Fl ,i Fl ! Ft Fl: I ~I. Ft. '1 H. 
:i.11 4 B ~-" '"7 r..2 6.6 6 ~ 6.~ n.9 o.7 6.4 fi.IJ s_r, 4.~ 4_2, 3.4' 3_; 4.o, 4.1 4.6

1

4.9

1

5.2 5 4 5 s: s fl 5.tl 5.i\ s.a1 ~.215.2 o 

Ji a:; 4.1 s.11 5,5 ti..v, 6.4, ii.fi 6.i' o., ti.:. 6 "1 ' 5.~ .1L:f '1.'7 .1.0 ~L2 ::i-.:» :1.t< J.~ 1,4 1 4.7 .5.(l 5.2 fi.3i 5.4 s fi! s.~l a 1

1
s01 sol l 

'2 ::J.;i 4.2 4Y !l.3 !; ... 6.·! 6 4 (),f G . .'"J fi ~~ 6.(J 5.6 5.1 4.il 3.t<i 3.U !L;1 'l h •) ... 14" 4. 4 ° c O cl 5 ol 5 I 5 114 n 4 8 4 c 2 
• • . v ' - • "I . c "'. 0 I' .. - . . I . " . ' . c 

:3 :J.:2 ;-J.!I 4 .• 1 ."LfJ,
1 

{) :'J; .'";.H 6.1 fl.:.:: 0.2 fi.(J 5.i, .5.::J 4.£< 4.:1 :l.5; 2.7 3,U :l ::1 1 a 4 ;i,9
1 4.~! 4.J 4.7 4,t-' 4.914 fl 4.8 4.614 514.~ 3 

4 2.,. :1.;, 4 1 4.6 5.1' :;_r, s.1· 5.5[ 5.8 s.6 s.311.u 4.4, 3.~ a 1 1 2.a· 2.e 2.:: :1.( ~.sl a 81; 1.!
1 

4.:J 4.411.s! 4.4 4.4 4 2 4.1 4.~ 4 

2 4 :u :i; 4.2· 4.i 5.1' s.;i 5.4' 5.4 5.2· 4.9] 4.;,: 4.U ;1,4' 2
2 

.. 7
7

! 1.9 2.2 2.a
1 
~ t .1.il

1

:i.4\3 1
1 

.19 4 o 4.Ji 40

1

4.(
1 

3 8\ 3.il[ 3.• 5 

2.4 3.1 :1.7 4.2! 4.i 5.1, 5.:r 5.4: 5.4 5.2 4_9; 4.i\ 4.0 H 4 1.9'. 2.2 2.f>l 2.6 3 I 3.4

1 

:J.7 3.9 4 U 4.114.0 4 01 3 8
1

3.7 3.7 6 

2.6 3.3 :l.9 4.4
1 

4 9 5.3· .5.515.6i56 5.4 5.1/ 4.7! 4.2: 3.6
1 

2 91 2.112 4 !l.7• 2.f :i 3 3.6 3.9: 4.1 4 214.3 4.21' 4 214 u, 3.9,13.91 7 

3.1 3.7 4.3 4.e 5.3 s.7 5.9' s.o; 6.o s.s 5.51 s.1, 4.61 4.o. 3 a 2 s! 2.e a.11a2 3.7 4 o
1 

4.3 4 s 4 6

1

4.7] 4.6 4 6 4 4[ 4.:1 4.3: s 

~ :< 4.o 4 6 5.1 5.6 6.o' 0.2 6.:16.3 0.1 ;;.e[ 5.4' 4.9! 4 31 a 6' 2.~j 3.1 3.4
1 

3.5 4.ot 4.3

1

4.6, 4 s 4.~ 5.o! 4 914.~i 4.7'

1

. 4.6! 4.6[ 9 

JO 3.7 4.4 5.0 fi.5 6,(1 6.4i 6.6 6.• 6.7 6.5 6.2' 5.8. 5.3. 4.7' 4.0
1
\ 3.2. 3 5 :J.8, 3.el 4.41 4.7 5.0 5 2 ::i.!J(• 5.4! 5.3, 5.3

1

' ,;,J 5.01 5.0! JU 

JJ 3.9 ·1.6 s.2 5.7' 0.2 6.ti' 6.~ 6 9' o.!1 tt. 1 6.4
1

1 r,.o! ;,.s
1

: 4.9;, 4.2
11 

3.41 3.7 4.o! 4.1
1 

4.61
1 

4.9 5.2' 5.4 5.5, 5.6; s si 5.5 5.3i 5.~·1, s.21 11 
------·--------,----·---~- : ! I I i I 

Pron1 c to rl • • • • • • • • • • • • • • • • . • • • • • • . • • • . • ~ .•••••••. Diagram I From d toe .......... , ••.•...•••.••.. , , .•••••.• , •.••. Diagrnm I 

From a to c ......... . . . . . . . . . •.....••.•.. , • • . . . • . Diagrao1 II From .b to c ••. . •.••••.••••..•.••••. Dingram II 
-------------------
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'l'ABLE IX.-AS'l'ORIA. 

flHALL EBII TIDE: OR FROM S)L\.LL HIGH v.rATJ.~R TO s.,1.ALL LOW 'VATER. FROM SMALL},()"\\' WATER TO l.ARGE IHGIJ 'WJ.Tj,'.R, 

D~ys from moon'.-; greatest declrn:lt1011. Uay.._ from rnoo1:'s grf'ate~I declinution. 

Before- A her- Before- After-

g 
0 s 
'"" 0 

j i 7 6 5 ~ ~1 __1_ ~o _ _1_' 2 . 3 i 4 • 5 ! G -7--1 "r:r; I _2_i_I_ () l I 2 I ~ 5 6 I 7 ! 
H -Fl --;, ~-1 Ft Ft Fl i Ft. F,,., Ft: FL :"' 

1

1
1 ~.J~-1) Ff . • •1 -;[ ~1- Ft i Pl.:-;, Ft. Fl.--;;-;;-: F'.J 1:1 Fl Ft Fl I Ft ; 

O 7.-1 6.-; 6.0, 5.·1 5.0 4.614.t) 4.5 4 6 'l.7 a.1 1 ::..;:., 6,!.. 6,i.i 7.~ 8 u.
1 

•. e 7.5 1.2' 6._'\ (1.4 6 3 6.Q 6.l 6.:.
1 

6.:: 6.~ 6.3 6.3\ 6A O 

1 7.5. G.8 tl.1 5 . .'.t .'>.J 4.7 4.6 4.6 4.7' 4.8' 5 2j 5.6 6.:1: 7.Y 8.11 7 !J 7,fi 7 3 ti.!l 6 . .5 DA 6.3 6.Z 6.o, 6 3 6.4 ti,4 fi.<116.5 

2 7.'2 b 51 5 8, 5.2 4.8 4 ... 4

1
4.'.I 4.3 4.4! 4:. 4.9f 5 3, 6 0 6.1 7 6 7.~; 7 6 ':'.:_-! 7.U' U fl 6.:2 6.1 ti.O 5.9, 6.U, 6.(J 6.i 6.l 6.lj 6 2 

3 6 6 5 11 s :J: 4.6 -i.2 3.e J.7 :J.7 3.t :3.9 4 :/ 4.i v .J: t1.1 ;.o 1.21 7.o' 6 -;' fi.4 G.ol s 6 5.5 fi.4 5.3, 5.4: .:. . .i 5.:, :i.:i ~-:;~ 5.6 3 

4 5 !I 5.:J 4.5 a H 3 fl :Lil :i o ;Lo ~-' ;{.~ :Lfi[ 4 oj Li.1: .'l.-1 fi.3 u .. -,1 n.:~ 6.o. J-; 5 :{ 4 !:! 4.R 4.7 4.6] 4.'jl 4.: 4.t- 4.8 4.~! 4.9 

5 .5.2 4 5: 3.8 3 ->· 2.8 ~.1i 2 3 2.3 2.4 :2 5 2.9: 3.3, 4,U; 4.~ f1.6 5.tl 5.6 5.:3 5 U 4 6 4. 2 4.l 4.0 3.9; 4.0 4.t. 4.1 4.1 4.!j 4,2 5 

fi 4.8 4.1 1 ;J.4 2.R 2.4 2.(•! l.9 1 9 2.o: :2.1 2 .\ :2.9
1

! :Lh! .J ;i 5.2 fl 4 .5.':? 4.'!.--14 fi 4.:1

1

3 X 3 7 :L6 :i .. '1; :3.6 :l 6! ;L":i 3.7 :L~: :i.~ 0 

7 5 0 4.3: a 6', 3.1; Q.6 2.2j 2.1 2.l fJ.:! 2.::S1 2.-; ~.1 1 3.~; 4.f• 5.4' .1J.f1, 5.4 5,t; 4.t-: ·L4 4.0 3.!J 3.8 3.i'! 3.8: 3 8' 3.!l 3.9 3.9~ 4.0 7 

B 5 •• -> 4 f. 4.1 3.r> .J.1 -=.?.1; 2.0 2.6 ~.I" 3.:2 a.o: 4.:~; ."Jo' 5.9, 6.115_9 5.fj' 5.:J
1 

4 !J 1 5 .:t 4 4.J 4 2! 4 3 4 =~ 4 4 4 . .t 4.-1; 4.•> 
9 6 :1 5.6: 4.Y 4 3 3.Y 3.5~ 3.4 3 4 ::J 5 3.G 4 (J

1 

4 4! .5.lj ,) f-
1 

G.7 6.Yj 6.i 6.4. 6.1 5.-;j 5.3 .')_D .3.l 5~(.l: 5~1: 5 l 5.:J .5.2 5.2 5 3 9 

IO 7.0 6.3 :1.6, a.o 4 6 4.214.1 4.1 4 2 4_;{ -4 j: [°)Ji ;),i: G.f) 7.4 7.6 7 4 7.1. 6 8 G.4r G.O {1.fl 5.8 5.T 5.8 5.t" ;)_8 !"1,9 5.9: 6.(1 10 

lJ 7.::1 6 f., tl.9 5 ::.I 4.H 4 . .'1j 4.4' 4 4 4.:1 4.11 .5.c: 5 4: ti.I. G.f:. -;_-; f.,i ~.·. 7.4: i.J tL7! 6.~ 6.:1 6.l li.o'. f).]i 6.1 G.-:2 6.2 6 ~ fi.3 11 

From a to b Fr·•nl '1 to c ...... 

Frou1 ·c to d., •••• Hia;;!Tan1 [[ From rl tll ,..; !Ha~1a.m 11 

--- ---·-------- ------ -----------

TABLE IX.-ASTORIA-Coutinuecl. 

LA.HOE EBB TIDE, OR f'ROM LARGE IllGH WATER TO LAROE LOW WATER. FROM LARGI: LO\I\" W.'i.TER TO SMALL HTGll \VATKR. ~ I 

~ --- ~---------- g 
" 

Day~ from :moori '~greatest decHnation. 

e --------------
= .Uefow- After-

Da.n; from mouu't' ~n~nted d(!clination 

----·----------------

Bctnrt>- Af1cr-

00 

!; 
0 = 

!!;: ' , : I -------------

~: 716) 514i3 2 2 4,516 7 7,6,5 4,3 2.1. 0 li2 .4 5 fi ~ 
-1-:--:-1-1-1- -:---,-1-:-, -,---1- -,- -1-:--,-- - --- I---;--=-
u. -!°'·,~';I Ft.: Ft .. Ft. Ft. F,. Ft. Ft.: Ft.: ~·t. Ft. Ft.· Ft. Ft. Ft.] Ft.: lit. Ft. Ft. Ft. Ft. Ft. f't.· Ft. Ft. Ft. Ft. F• Ft. Tl. 

: ,.o.'. e .• 1 9.ujY.4 9i:: !J.~ 99 !J.t- H.7 u~~H~ b~·"i.5 6.(i ti.41fi.fi:ti.il,7.:2 i.~. t:1.o ;:-;.1 s.2 ~;1:t5.:~,~.2 <:<.1 ~.1 1:".l t..o 

~ l ~ ~j ~::) ~ ~1: ~' :·~ ~.~I~~ I~.~ : ~ :.~ :.~ ::~ ::~: ~-~ :.: :J ~:: ~·~ 7.1 ~::' ~:~, ~.: :::i ~.~ : ~ ~::Ji~:~ ~:~ ~:~ ~.~ ~ 
:J 6.2! 6.Vl 7.ti1 ~.:!j ts.ti 9 O ~.I 9.1 9.0, ~.9 1 8.5 B.J l.4i 6 7 .5.8 ;).fi; 5.~ fi.J 6.4 fi . .f: t.~' 7 :1 7.4 7.;l' 7.4 7 . .:f' /,;J 7.::l"; ;-s 7.2 3 

4 : . .5.5; 6.21· ti~; 7.51. 7 !J ~-=~ ~.4 8.1 8.:~ 8.::J. ';'"~I 7.4 6 7i ti.U 5.1 4 9j 5.J 5.4 5.-: G.l G.5 6.() 6.7 6 . .: 6 'i 6 i: 6.t; 6.ti (J_f), 6 . .fi 4 
5 I 4.8! 5.5 6.~

1
- 6.E-

1

7.2 7.6 7.7 7.7 7 6 -;.5: 1.1! 6.7 6 ul .5.3 4 1 4.t~ 4 4 4 1 5.0 5 4 5 e! 5.~ 6.0 6.1 ti v 6.0' fl!! .1.9 !'l.9 .J..~ 5 

6] 4.415.J -5.t- 6 4 6.8 7.2, i.3 7.3 7.2 7.1' 6 7; 6.3 5.6 4 9 4.0 :~.8 4 U' 4.3 4.6 .5.0 5«1) 5.5 5.6: 5 7' 5.6 5.tJ: 5 . .5 5.;. 5.,') G.4 6 

7: 4.6( 5.~ 6.0

1

, o.fi, 7.o 7.4 7.5 7.5 7 4' 7.:j; 6.9j 6 5 5 s, 5.1' -1.2 4 o: 4.2\ 4 .• 'ii <1.e; .1.~ 1 5.h: 5 7 5.6 5.9 5.e 5.f-'l .'L'i 5.7 3.7 .5.'6 1 

B 5.1, 58 6 5 1_117.5 7.9 s.o1 s.o 7 9
1 

1 s; 7 ''i 7.o 6.:i; 5_6 4.7 4.5 4.7· 5.o' 5.3· 5.7, 6 i: 6 2 6.3 6.4· 6.3 n :i) 6.2 ti.~ 6.2. 6.J s 

9 ~5.9! 6.6 7.:3) 7.~i 8 3 B 7: 8.8 8 8 8.7i 8.6. B.217 8 7.116.4 5.5 5.a: 5.3 ,j e. 6.1~ 6 5: ti.9, 7,CJ 7.l 7.2' 7.J 7_1! i.O 7 H 7.0 6.9 9 

IO 6.6:7.3 8tli86[Y.U 9.4[95 9,5 94!9.3 ~-Yi8.I; 7.~1i.l 6.2 6.0!6.'2 65 6.~ "7.2:7.6:7.7 '7.8 7.!-lti.8 7.~!7.i 1.1 7.'; 76 10 

~J_7-~_~J 89
1 
9.:i_~J-~ 9.8 9.7 9.6 91~~~j~°.4._~~~ q 6.r,i 6.~ 7.J 7.~ 7.9 s.o; s.1 s.~ ~8~~.o ~~°_t~~~~ 

From c to d • • • . • .. . • •.••••..••.•.. _ ..................... Diagrar11 From d toe ..••.. ···-~· , ..................... Diagrani r 

From a tn /J • •..... Diagram U From l, to c .•.•..••..••.•••.••••••••.•••.••••.. Diagram 11 
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TABLE lX.-POR'l' TOWNSHEND. 

'ii SJHT.L EBB TIDE, OR FROM SMHL HIBI! WATER TO S!'lALL LOW WATER I 
~ Days from moon's ~reate'1 deelina1ion. I -;,;f~om rnoo11~s~~:;::~ 

FROM SMAT.J, r.ow WATER TO LA.RGI!: HIGH WATER. 

0 
" 

After-
E i 1 

Before- After- I Before- j 

E 7
1

6;5 14 2 4!5 i7 6 1 s:4i3 2 ! o !1 2]3l4\si
1

61
1

7 j 
~ i I I ! i I I ' 

R. Ft.!~' Ft.~~ Ft. Ft,-;:~,:-;;~ Fi.!-;:.-;:. Ft.i-;; 1~ Ft. Ft. Ft. Ft.'Ft.~-;:~~;~1Ft.1-;..1~·~H. 
0 4 .• S' 5.61 G.U 8.0 8.6 8.9: 8.8 8.8 8.7 e.i 8.f1 Bu' 7.3 U.6 5.:>t .3.ri'. ~L~, 4.fi 6.11 7.21 8.4 9.o· 9 5 H.U 9.4 9.21 811B2 1 7.!J 7.1 0 

1 4.51! 5.6 ti.9, 8.0 8.6 8.9
1 

8.8 8.8 8.i', 8 7 R.fi 8.u: 7.3 fi 6 5.\ .:1 ;\ ~~ !11! 4.611 6 o, 7.~I 8.4 9.U Y.f> tl.fi 9.4: 9.2) !:'5.7/ s 2: i 9 7.1 1 

2 4.4i 5 . .5: 6.61 7.9 8.5 8.8: 8.7 8.7 8.6 1 8.6 8.·1 7.Gi 7,Q 6.5 5.4: 3.4: 3J·i 4.5 .'"t.~: I.Ii 8.:11 s.ui U.4 !J.~ 9.3! 9.118.618.l_: 7.8 7.0 2 

3 4.lj ;'l.2\ 6.;'°J, 7.0 8.2 8.5 t-J.4 8.4 8.3 8 3 8.l 7.6 ti 9 6.2 5.113.1! 3.fi: 4.2i 5.61 t!.8 8 1·: ~.61 9.1 Y.2 9.0, 8.~I 8.31 7.fi 7,5 6.7 J 
4 3

0 

.5:.: 4.6
1

· 5-·~ 7.U 7.6 ':.Y
1
1 7 8 7.8 7.7 7 7 7.5. 7.(1 6.3 5.G 4.5, 2.5 -:1 Y 3.6' ..),fJ: 6.2, 7 4_! l.-1.o; 8.5 8.f 8 4 8 »1 7 7· 7 'l 6 ~ 6.1 4 

5. ~.l, 4.2, ~.o {; 6 7.2 7.5 7.4 7.4 7.3, 7.3 7 I 6.€' 5.9 5.2 4.1 2.1! 2.5: :J.2' 4 C· "·" 7.0' 7.6' 8.l 8 2' s.o, ··~1 7.ai 6.E; 6.5 5.7 5 
• • I I . . -1 . i -~1 -· 

6 3.1\ 4.2; !'l.5 6.fi 7.2· 7.5j 7.4 7.4 7.3; 7.3 7.1 6.6
1 

.5.9 5.2 4.1 2.1 2.;:
1 

:3.:2' 1 5' ti.8 7.0: 7.b: 8.1 8.2 t!. o' 7.8

1

1 7.3: G.~ 6.5: 5.7 6 

7. 3 2. 4.4: 5.7. 6.8 7.4' 7.7; 7.6 7.6 7.5 •. ~> 7.3" 6 to. '6.l 5.4 4.:~I 2.:~ ::2.i :3.1 4 t: (i.0 7.2 7.8: 8.3 P.4 8.2· 8.11 7.) 7,0: 6 7159 7 

8 3.s· 4.6 .1.9 1.0 7.6 7.9 7.o 1.ti 1.i lol 1.:> 1.0' s.3 .".i.a· 4 :JI 2 .5_ 2.9 ::i.n· ;; l 1• f3 2 '·" s.o: s.5 l:i.G s.4 s.2
1

1.1[ 1.2: 6.9 6.1 8 

9' 3.7 4.B: G.1 7.2 7.8 8.Ji 8.0 8.0 7 9 7.~J 7.7 7.~' ti •. 'l 5.F 4.1[ 2.1· :1.1 :3.l" 5.~: fi 4, 7.6: 8."2' fl../ P.~ B.6 8.·1i ~·!Ji, 7,.4i ~.l 6 3 9 

IO -4.1· 5.2 6 .. ~ 7.6 8.2 8.5' 8.4 8.4 B.3 8.~1 8.1 7.6: 6.9 6 :2 5.J! :l. i' a .. s 1.~: .">.fl! 6.t-' 8,0; t:.fi: 9.1 9.2; [-l,0 !:L81t".3.1.t-1 i.5, 6.7 10 

11 4.4 5.;il 6.E 7.9 8 .5 8.8' 6.7 8.7 8.tl 8.fj 8.4 7.11; 7.2 fi . .""1 ;, -~· :L..i 3.1-'· " 5.£( 7.1 e.:: 8.i:I: 9.4 g :J 8,:, !LI!~ .61: 7.e! 7.0 ll 

--~---'--- I ' 

'!'ADLE IX.-POH'l' 'l'OWKSIIEND-Oontirn1E'd. 

LARGE Enc TIDE, OR :raoM LA.ROE HIGH V\.'ATl-..fl TO l"A' OE 1~ow \VATER..' FROM SMALL LOW "WATER TO l:,ARGE HIGH WATER, 

. ----------- ----- --------- ---- ---------- ---------
oc 

" 
Day,,; from rnoou's grcatt!St d1~clinatl·on. D11ys from moon'::; grP-atest dt:!cli1mtiou. 

-------------------·---- ------------- ? 

~ --------- ~fter- \--,-- Before=----- i I Mter- I ' ~ 
§ 6 ,~~1-~i~_ ----,~ 3 ~~1~~~1~1~1~~1~1~:-:_'~~~1~,~i-~I~_! 
I/ Ft. Ft. Fi. Ft.1 Ft. Ft. Ft. Ft. Ft.' Ft. Ft. Ft. Ft.· Ft. Ft. Ft.: Ft.: Ft. Ft. Ft. Ft.' Ft.' Ft. Ft. Ft. Ft. Ft. Ft. Ft.· Ft .• H. 
o o.:-} ;).4 4.1 :3.t.,\ ~.4. 2.1 ~.2 1 2.2 2.:J: 2.3 2.5 3.v 3.7, 4.4 J.5 ; . .s: 7.1! 5.4; 5.u 3.A[ 2 6; 2.0: 1.5 1.4 J.6 !.ti 2.a 2.t-i ::i.1 3.9 o 

l 6.!l 5_4 4 1 ~-UJ\ 2.4, -1:.ll !l.~ 2.~ !!.3
1 

:l.'.! 2.5 ;3 0 3.7 4.4 5.5 7.:l'. 7.1' 6.4; 5.0 3.ti~ 2.6, 2 O~ l.:l 1.4 1.6 1.8, ~ 3 2.~ 3. l 3.9 

G 4 5.:; 4: \, ~.~I 2.:l ~.Li 2.1 2.1 2.2 2.2 2.4 i3.8 :J.6 '1.:3 5.4 7.4i 7.0 6.3 4.9 3.7t 2 .sj 1.9; 1.4, 1.3 1.5 l,7! 2.2 2 ;: 2.tJ 3.8 2 

6.1 ;;.t· 3.7 2.l• 2.0 l.il 1.~ Lt) l.9 l.9 2.1 2.0, 3.J 4.U 5.1 7.li 6.716.01 
4.6 3.4 2.2i 1.6~ 1.1 L() 1.2 1.4! l.9 2.4' ~.7 :3,5 3 

5 .-. 4.4 3 I 2.T \ I .4 1.1 I.~ 1.2 1.:i t.:; 1.s; 2.u· 2.7; 3.4 4.5 6 .• 5: 6.1 5.4: 4.0 2.s l.611.0j 0.5 0.4 0.6 0.1•1 1.3 1.~ 2.1 2.9 4 

5.t .i.•l 2.i t.6

1 

t.u, o.7
1 

o.s o t-. o.u o.9 l.l i.o 2.3 3.o 4.1 n.1! 5.7 5.o
1 

3.6 2.4 1.2. o.6: 0.1 o.u 0.2 o.41 o.9 1.4, 1.~:, 2.5 5 

6 .;J.I ·LU 2.'7 l ~ l.fJ 0.1: 0.t- U.~ U.Yj 0.8 I.I: 1.6 :l,;t J.(J 4 I 6.1
1 

5.i: 5.0 :LU 2.4 J.2: O.U: C.I O.U 0.2 0.4; Cl.Y, 1.4 l.1: 2 .• 'l 6 

5,; 4.2 ~.9 !.} 1.:1 0.9] 1.'1 1.0 1.1 l,l 1.3 1.B :.! . .5' 3 . .;;: 4.3 6 . .3, 5.tf 5.'2 3.f< i!,6 1.4
1 

0.&· U.3 (J ;> 0.4, 0.6i l.l l.6 l.9 2.7 

8 5.:o 4.4 3.1 :! (ti l.'1, I I: 1.2 l.2 l.3: 1.3 1.5
1 

2.0 2,;, 3.4 4.5 6.5' 6.l 5.·I· 4.0 2 e 1.6: 1.0 0.5 0.4 0.6 0,8i I 3 1.f 2.li 2.9 8 

5 7 4.ti 3.:J ;i,; l.u I 311 4 1.4 1.5' 1.5 1.7 2,2! '2.9. 3.6 4.7 6.7! 6.3; 5.6 4.2 3.0 1.8: l,,l 0.7 0.6 0.6 1.0' 1.5 2.0, 2.:J. 3.1 9 

10 G.l :..o :l.< :16
1 

:J.11 I.<i 1 8· I 8 1.9' 1.D 2.J 2.G, 3.3 4,0 5.1 7) 6.i, 6.0. 4.6 3.4
1

2.2l 1.6: 1.1 1.0· 1.2l l.41l.9'2.4' 2,7! 3.5 10 

~~~ ·"~-4_'1_~ ~, 1 2:< :J.u: 2.1 2.J 2 2 2~--\!-.4-i ~~9-:J_.6_4_.3 __ 5.4 7.4i 7.11, G.3 4.YI :J.7! 2.5: 1.Y· J.4 1.3: 1.5 l.7i 2.2. 2 7l :i.o; 3.8 II 

Example TTJJ.-Thus, in J<~xample YI, the high water of February 7 was found to be 3.3 feet above 
mean low water. The" d,•clination Leing south, diagram I applies, and this high water is the emall one. To 
obtain the foll of the next low water or small low water, we enter Table IX, fol' San Francisco, witl1 Oh. of 
moon'~ tran8it, and two days aftc1· the greatest declination in the :first part of the table, and find 1.9 foot, 
whicl1 will be the difference in the height of this .high and low water. Entering witl1 the same transit and 
day in the second part, we fm11 3.0 ft'et, which i1' the rise of tl1e large high above the small low water; the 
differenct• between l.!J arnl 3.0, or 1 .1 foot, is the difference of height of the two successive high waters. 

lt is easy to see how, in thi:,; way, the soundings of a chart can be reduced to what. they wouiJ be 
approximately at all the successive higl1 and low waters. 

TIDES OF THE GUU' OF MEXICO. 

On the coast of Florida, from Cape Florida around the peninsula to St. Mark's, the tides are of the 
orrliuary kind, but with a daily inequality which, small at Cairn 1''l01·ida, goes on increasing as we proceed 
W•:~twanl to Tortuga~. From the Tortugas to St. l\Iark's the dnily inequality is large and sensibly the surn1" 



 

THE UNITED STATES COAST SURVEY. 111 

giving the tides a great resemblance to those of the Pacific coast, though the rise and fall is much smal1cr. 
Between St. !lark's anil St. George's i,;land, Apalachicoltt cutnrnce, the tiileil change to the single-day class, 
ebbing and flowing but ouce in the twenty-four (lunar) hours. • 

At St. George's island there arc two tide,; a clay, for tlirec or four days, abont the iimc of the mo011'8 
declination heing zero. At other times there ii< but one tide a day, wit11 a long stand at high water of from 
six to nine hours. From Cape St. Blas to and including the mouth of the :'\Iis8issippi, the singk-<lay tides 
are very regular, anil the small and irregular double tides appe:tr only for two or three <lays, (aud frequently 
even not at all,) about the time of zero declination of the moo1i. The 10tancl at high nnil low water is com­
paratively short, 8eldom exceeding an hour. 

'l'o the west of the mouth of the ::Uiseissippi the double tideF reappear. At Jslc Demien; they arc distinct, 
though a little irregnlar for tlirf'e or four tlays 11Par tl1c t.imc of th1· rnoon'~ Z('nJ fkdiuatiou. At all otlwr 
times tJ1e single-day type prevails, the double tides modifying it, however, in tlw ~hape of a long stand of 
from six to ten hours at high water. This stand fa shorte~t at the time of the moon'~ p:reatef't declination, 
sometimes being reduced to but one hour. At Calcasieu the tides are distinctly double, but with !l large 
daily inequality. The rise Rnd fall being small, they would often present to the ordinary ob~erver the same 
appearance as ·at lslc Dernii1rc. At Galveston the double tides are 1ilainly perceptible, though emall, for five 
or six days at tlrn time of the moou ',,; zero Jcdination. At otl1er times they present thP ~ingle-day type, 
with the pcculLirity that, after standing at high water for a short time, the water falls a small <linance, and 
stands again at that height for several hours, then continues to fall to low water. Sometimes it falls very 
slowly for nine or ten hours following high water, and then acqui1·cs a more rapid rate to low water. At 
Aransas !'ass and Brazos Santiago the single-day tides prevail. Small, irregular, double tides are only per­
ceived for two or th1·ee days at the moon's zero declination. At all other times there is lmt one high water 
iu the day, with a long stand of from six to nim~ ho11n, during which there an: often Rrnall, irregular fluctu­
ations or a very slow fall. In the following table the mean rise aml fall of tide~ at tbe above stations 
are given. 

The highest high and the lowest low water occur when the greate:;;t declination of the moon happens at full 
or change; the least tide when the moon's declination is nothing at the first or last c1uarter. 'l'he rise and fall 
being so small, the times and heights are both much influenced by the winds, and are thus rendered quite 
irregular. 

TABLE X. 

Rise and fall at se1,eral stations on the Gu!f ef .Mexico. 

Stali1ms. 

i 
St. George's island, Florida _________________ -------------- ----l 
Pensacola., Florida .••••• ·---·--·····-·-··-··--··---·-·-· ••••• .\ 

Fort Morgan, Mobile bay, AJabama----···----------·--·-······I 

Cat island, MiSBissippi . _ .. ---- •• -···-- .• --- . -- - - --- - ---- - . -- --

Southwest Pl\Ss, Louisiana •••••. -····- •••• -·-·····---·----·-·­

Isle Demiere, Louisiana---·-··--·------------···-·--·--------
Entrance to Lake Calcasieu, Louisiana ____ -- . __ - -- --- _ - -- - ------
Galveston, Texas ___ •••• __ ••• _ •••• _.-·- --- •••. _____ •• _ •• ____ 1

1 

Aransas P81!8, Texas •••••••••••••••••••••••••••••••••••• ···---
Brazos Santiago, Texas _____ ·-- ••• ------ ___ --· _ _ _ _ __ _ _ __ _ _ __ 

Mean. 

Fed. 

]. 1 

LO 
1.0 

]. 3 

I. 1 

]. 4 

1. 9 

l. 1 

I. 1 

0.9 

J\fra11 rise Hnu fa! I of tides. 

At.n1oon'i-:; greate:St: At moon's ]east 

decl inn.Hon. declina.tion .. 

Ptel. Feet,. 

1. 8 0.6 

1. 5 o. 4 

1. 5 0.4 

I. 9 0.6 

I. 4 0.5 

2.2 0. 7 
2.4 1. 7 

1. 6 o.s 
1. 8 0. 6 

I. 2 0.5 
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TO DETERMINE TEE RISE A~D F ALI" OF THE TIDES l<'Oll ANY GIVEN TIME FROM 
HIGH OR LOW WATER. 

It is sometimes desiralile to know how far the tide wm rise in a given time from low water, or fall in a 
given time from high water, or to approximate to the time which bus elapsed from low or high water, by 
knowing the rise and fall of tlie tide in the interval. If the proportion of the rise and fall in a given time 
were the same in the different imrts, this would easily be shown in a single table, giving the JJTOportional ri8e 
and fall, which, by referring to Table I, showing the rise and fall of the tide at the port, would give the rise 
and fall in feet and decimals. The proportion, however, is not the sam<l 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 anr1 Olrl Point Comfort, arnl for spring and ueap titles at each 
place. Units express the total rise of high water above low water, and the figures opposite to each half hour 
denote the proportional fall of the tide from high water onward to low water. For example, at New York, 
tliree hours after high water, a spring tide has fallen six-tentl1s (sixty-hundredths) of the whole fall. Suppose 
the whole rise and fall of that day to be 5.4 feet, (Table T ;) tl1en three hour~ after high watm, the title 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 passed aliout three hours. 

TABLE XL 

Giving tlte !teigltt ef tlie tide aboi·c low water for every haif hour before or ajcer high water, tTte total 
range being taken as equal to 1. 

N<'w York. 1' Old Point Comfort. 
'Time before or 

after high water 1- -- - ;-----
---- ~'~:~-~de. Keap tide. ' Spring tide : Nea.p tide. 

h. m 

0 0 

0 30 

1 0 

1 30 

2 0 

2 30 

3 0 

3 30 

4 0 

4 30 

5 0 

5 30 

6 0 

6 30 

I. 00 

o. 98 

o. 94 

o. 89 

0. 80 

o. 72 

0. GO 

0. 49 

o. 39 

0.28 

0. 18 

0.09 

0.05 

o.oo 

I. 00 

0.98 

0.93 

0.86 

0.72 

o. 59 

0.45 

0.31 

o. 19 

0. 10 

o. 02 

0.00 

. !---- -- --·-··· 

1. 00 

o. 98 

0.95 

0.88 

0.80 

0.70 

0.59 

0.49 

o. 37 

0.26 

0. 17 

o. 08 

0.03 

o.oo 

TIDES IN COASTING. 

1. 00 

0.98 

0.94 

0.87 

0.78 

0. 68 

o. 57 

0.44 

0.34 

0.22 

0.13 

0.05 

0.01 

o.oo 

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 eamc hour all along the coast from Sandy Hook to Cape Canaveral; of course not in bayfl and harbors 
and up the rivers, but on the outer coast. 

It is high w11ter exactly at the same hour all along the line marked XII, sren 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 Canaveral. The same line extends eailtward to near Block island, and south of Nantucket, 
and then passes away from our coast. At full and change of the moon, along this line, (approximately,) it is 
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high water at twelve o'clock, Greenwich time, the local time of high water depending upon tlie longitude of 
the place; or, to speak more correctly, in the average of a lunar month it is bigh water so mauy hours after 
the time of the moon's passing the meridian of Greenwich. .By these lines, called co-tidal lines, we can deter­
mine what tidal currents the navigators must expect to meet in coasting; and for th:s 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 po1·ts this side of the straits of Florida, are marked upon 
the map, and also those bound through the sounds to eastern ports, and outside to Halifax aud European ports. 

VESSELS TO A.ND :immr PORTS SOUTH OF NEW YOHK. 

South of Sandy Hook, New Jersey, the line of XII hours is nowhere more than 18 miles from the 
coast; that of Xli nowhere more than 35 miles; that of XIz nowhere more than 48; and XI nowhere more 
than 110. The distance of these lines of XII to XI hours (corresponding within four minutes to VII and 
VI of New York time,) for different parts of the coast, is shown from Table A, where the firat column gives 
the name of the place, and the second, third, fourth, :fifth, respectively, the distances of the co-tidal lines of 
XII, XI~, XI~, and XI hours. The distances are measured from the ports on perpendiculars to the co-tidal 
lines. '!'hey may be taken as if measured on tho 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 Xlj! hours. 

A.. 

Distance from coast, measured on perpendicular to co-tidal lines. 

Names of loc.ations. 

At XII hours. 

--------------------- ----~·-·-

l•lautieal mi!a. 

Sandy Hook ••••••••••••• ---· •••••••••••••• ---- 12 
Barnegat .•• ___ ------·----··- .••••. ··-·........ 2 

Oape MaY-··-·······-···-·-···-·············- 15 

Cape IIenlopen-----------·-·--------·-··--·-- 18 . 
Assateague ---·--·-·-·---·------------····--· 7 
Cape Henry ...•... ---··-·····--·--··-····--·-- 12 
Cape Hatteras_ •••• ·--- •••• -- -- • ·- ••••••• - • - - •• ------ - • --- - • - -· 
Ocro.coke inlet_ ••••••••••••••••• __ • - - • - • _. • • • . . •• - •• - - - • - • - - •. 

Cape Lookout_·-------------·····--·------·····-------------·-

Beaufort flntrancc, North Carn!iDa ••••••• ----···· 

Cape Fear •. ___ ·--·-· •••.••.••.•.•••.•• ··-··-·· 

CapcRotnan .••••••••••••••••• --·--·-·-······· 

Chllrle@ton light·--·····--··-···--··--·--·---· 
Port Royal entrance- ..•• ·-·· •••• ·------····-·-
Tybee entrance-----·-·-···-·-··--············ 
St. Mary's entrance-·-----·· ••••..•••••••••••• 
St. John's entrance ___________ ----·-···---·-·· 

Cape Callaveral---------·---------·-···-···-·· 
Cape Florida. ••••••••••• _ ••••••• - •••• --· - •••••• 

6 

3 

5 

6 

12 

17 
16 

At Xfi hours. 

-"""autical J11iles. 

32 

29 

30 

33 

22 

28 

8 

11 

7 
15 

6 

10 

15 

17 

17 

25 

35 

At XIt huurs. At XI hours. 

Nawicol miles: z..autical m.Ua. 

53 100 

39 78 

46 92 

H 92 

36 82 

43 100 

20 63 

26 71 

18 56 

u 63 

16 65 

21 67 
27 70 

29 78 

31 82 

40 110 

48 ---- ................ 

The co-tidal lines are in such directions that at 10, 20, and 30 mileo from the coast, between Sandy Hook 
and the St. John's, there is but a variation of seven minutes, and even to Cape Canaveral only of eight 
minutes. 

Keeping ten milee from the shore th11 coaster would pass from 12 hours at Sandy Hook to 11 l10ars 45 
minutes at Hatteras, and increase again irregularly to 12 hours 7 minutes at the St .. John'~, as shown more 
explicitly in Table B. These three tracks of IO, 20, and 30 miles are inside of the cold wall of the Gulf 
Stream, and generally in the cold current, except at Cape Canaveral. 

1.5 c s 
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B. 

Names of stations. 

Sandy Hook ••••••••••••••••••••••••••••••••••••••••••••••••. 

Barnegat •••••••• _ ••• -----· •••••••••••••••••• ••• : • ••••••••••• 

Cape May •••••••• --- •••••••••••.•••••••••••••.•. ---- •••••.•. 

C.>pe Henlopen ••••••••••••••••••••••••••• -····:-··· •••••••••. 

Assateagne •••••••••••••••••••••• --- ••••••••••••••••••••••••. 

Cape Henry .••••.••••••••••• --- .•••• ---- •..•... ----- •••• ---­

Cape Hatteras ••••••••• ---- ••••••••••••••••.••••••••••••• ---­

Ocracuke inlet •••••••••••••••••••••••••••••••••••••••••••••••. 

Cape Lookout--····-···-----------------------------·----·-

Beaufort entrance, North Carolina •••••••••••••••••••••••••••. 
1 

Cape Fear ••••••••••••••••••••••••••••••..•••• -- • - •••••••••. 

Ca.pe Roman .•.•.••••..•••••.....•••...•• ___ •.••••••••••••••. 

Charleston light .•••••••••••••••••.••••.••••••.••••••.•• -- •••. 

Port Roya.I entrance ••.•.•••••••••••••••••• -- ••••••••••••••••. 

Tybee entrance ..••••••••••••••••••••.•••••••••••••••••••••. 

St. Mary's entrance .••••••••••.•••••••.•••••••••••••.•••• -- .. 

l:lt. John's entrance •••.•••••••••••••• · •••••••••••••••••••••••. 

Cape Cali a veraL .•.••.•••. _ .•.••••••.••••.••••••••..••••.••••. 

Cape Flol'ida ••••••.••••••••••••••• ---- •••••••••••.•• -- •••••. 

Co-tidal hour at 10, 20, and 30 nautfoal miles from the 

coast, ~rpendicular to the coast. 

------ --·-·----~-------

Ten miles off. 

h . .... 

12 0 

11 52 

12 5 

12 7 

12 0 

12 5 

11 45 

11 47 

11 45 

11 55 

11 38 

11 45 

11 52 

11 57 

11 55 

12 8 

12 7 

12 8 

13 10 

Twenty miles off. Thirty miles off. 

h. m. h. m. 

11 52 11 45 

11 44 11 :15 

11 53 

I 
11 45 

11 57 11 48 

11 48 I 11 137 

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 11 24 

11 38 11 25 

11 45 11 32 

11 43 11 130 

11 57 11 47 

11 57 11 50 

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 sarn1e, within some :fifteen minutes, as if he remained at Sandy 
Hook; so that leaving, for example, at 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 tic1e sets in generally to the northward and on shore, and the ebb to the southward and off shore, 
he would know by tlie time that elapsed from his departure and the period of the tide at which be started, 
what tidal currents he might expect to meet as he passed along the coast. This, of course, is not peculiar to 
Sandy Hook as a point of departure, lmt would be true for any of the entrances given in the table, taking 
care n0t to mistake the time of tides within for that at the entrance. 

By referring to George W. Blunt, esq., I have ohtained the tracks .of sailing and steam vessels passing from 
New York to ports to the south of it, as shown by the lines on the chart accompanying this paper. (See 
Sketch No. 65, 0. 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 aide, the place off which the co-tidal hours will be found, 8.l! stated in the table. 
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c. 

I CD-tidal hours on sailing lineii measured on parallels of latitu(je of places named in the first column, 
betwt!cn New York and-

Otr-

D•i~';~re ICbe~'!ij~ake 1

1 

~~~~~ke i Cape F::. jcharlestcm. ;.v:nnali. St. John~ ··-Fr:-
1
:-::1-a.-

-------- ----' , ____ ------------
h . .... I h . .... 
12 5 12 5 

!~ ~~ I ~: ~~ 1 :: ~~ 
· 11 51 I 

Saudy Hook .... , •••,, , • , , ........... , ....... •••, 
h. m. 

12 5 
Bar11egat. ,, ................................. . 
Cape May ....... ............................ . 

Cape HcnJo~n . ....•.••...•.• , •••••.•....•... II 4J 

Care H•nry ...••••••••.••••••••••• , . •• • •• •• • . ••• , •••••• I 12 13 

II :J;J 

11 24 

II 4S 

h. fi'i, 

12 5 
JI :i7 
Jl 4.5 

11 43 

IL 3:J 

II 24 

11 48 

Al!to<ateague . . . . • ............. , . .. . • .. .. . • • .. . . . . . . . . • .. . . . .. . . I J l 55 I 
Cape Hatteras ............................. ,..... • ...... \· ............ . 

Ocracokeiulet ........ ......••...••.......•.. , .......... 1 .......... 

1 

....... 1 11 4~ 

Cape Lookaut ................................... : ....... J: ...... : .... ::: ....... ::
1

r 11 39 

Beaufort entrance . . . .. . . . . . . . . . .. . . ... ... . . .•. . . .. .. . . . .... . . . . ... . . . . . . .. . .. . . . . . . . 11 39 
' ' Capti Fear .••.•.•.. :, ......................... , 

CaptJ Roman ................................... . 
Charleston light ...•. ............................. 

Port Royal entrance .............................. . 

Tybee entrance ................. .............. . 

h. m. h. 

12 5 12 5 

ll 57 ll 57 

11 45 ll 45 

11 43 II 43 

1l 3;J JI 33 

II 24 II 24 

II 4!:> II 48 

II 42 ]] 4:? 

II 39 ll 39 

JI 39 ll J9 

II :36 lJ 36 

II 46 Jl 46 
! 

A. m. 

12 5 

]] 57 

Il 45 

11 43 

11 JJ 

II 24 

11 48 
11 42 I 

]] 321 
11 :l2 

]] 24 

h. "'· 
12 5 

11 57 

11 45 

11 43 

1l ;JJ 

11 24 

JI '48 

11 42 

11 24 

ll 24 

11 0 

11 52 :~ :: 1·· ::: : ::: ::: 
.. ...... I 12 3 Jl 18 I ........... . 

.. ... ~ ..... !············ ]] 16 ! .......... . 

.. .•••••..•. ,............ 11 55 i--·····'""' 
••••. ...... ....... ••.••. 12 10 .••..••.•.•. 

. ::: :::::::: ! :::: :: :::::. i:::::: :: : : ::!:: . : : ::: : : :: 
_____ I___ . 

Thus from Sandy Hook to Delaware bay, f'tarting with 12 hours 5 minutes, off Barnegat there would be, 
at the same instant, 11 hours 57 minute:<, and off Cape May 12 hours 10 minutes, so that the navigator would 
haYe 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 
tl1e same instant, 12 hours 5 minutes at Saudy Hook, 11 hours ,57 minutes off Barnegat, 11 hours 45 minutes 
off Cape May, and so onward upon the parallels of latitude for the scycral points. J<or all practical pur­
poses, then, ef cQasting, tke succession ef the tides, and, ef CQUrse, ef tlie tidal current.s <!f ffow anrl ehb, will be 
th,e same as if tlte nanigator remained stationary. Leaving at low water he will meet the flood for G hours 
15 minutes, and then the ebb for another 6 hours 15 minutes, and so on. It is the simplest of all rules that 
has thus come out of this investigation. '£hat remarkaLle change of thG temperature between the water~ of 
the in-shore cold current and the warm waters of the Gulf Stream, occurring in so short a distance that 
Lieutenant Bache called it the "cold wall," takes placG 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 parallels of latitude of tbe points, 
at distances 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 Gulf Stream, off- Measured at right Measured on par-

angles to coast. allel of latitude. 

Nautical mil&. Nautical Niles. 

Sandy Ilook .............................................................. -··· 

Barnegat .•• _ •• ·- ....... --· ........................ ___ • ·- •••••• _ •••••••••••• -·· 

Cape May ___ •• --·- ..... -··· --·· __ •• ···-. - ···- ............. - .... ·--·-- .... --- • 

Cape Heulopen ••• _ •.•••• _ ••• ____ ....... --·· ......... ___ ·-·. --·· _. __ ----- _ .• __ 

Assateague -----·---- -------- ,_ ............ --···-··-··· -············· ·--·-··· 
Cape Henry ................................................................. . 

Cape Hatterns ·-·· ••.••.• -·--·. ___ ------. __ --· ............................... . 

Ocracoke inlet ••••••• _ ..................................................... _ •. 

:;:f;:;~t::~~ ~ :~ ~~ ~~ ~~: ~ :~:~: ~:: ::~-~-~-~-~-~-~~-~~~-~~~~~-~-~-~_:_~~-_:_:_:_~-~-~--~~~--~·:-~~~~ ~ ~ ~ ~ ! 
Cape Roman .• __ •. ·---···---···----- .... ---·-·-----·---- •• ··---···--·· ________ i 

Chariest• n light •••••• ·-······--·····--··-····----------------·····--· .... ---·f 
Port Royal entran~e •• ---· ••• - • ·-- ··- ... ·-· -·- ---- -- - ·-· ----··. ---·· ·-·-·· ·- - ·-· [ 

Tyhee entrance .•••• ·--··-----------·------·----·---····-···· ... - .. ·········--·· 

St. Mt1.ry's·---·· -----·-··----· ............ ·····----······ ·······-····-- ·-···--· 

170 

135 

137 

137 

95 

92 

30 

53 

53 

62 
54 

57 
61 
79 

79 

90 

195 

107 

31 

52 

65 

97 
103 

95 
97 

115 

87 

St. Johu'"-··--·----·----···-·-·····--· ·--···------------····------ .......... 85 82 

Cape Canaveral ...... --·- ...................... ·-··-- •••••••••••••••••••••• ··-· 29 28 

Cape Flodda •.. _ ....... ------ ____ .... ·-·--- ........ ·--· .... ---- --·· ••.. ··--- ·--- ------ ---· _ ·---· ---· -------· ... . 

'l'he coaRting line of thirty miles keeps inRide of the cold wall all the way to Canaveral, and all the routes 
traced ou the chart from Sandy Hook to eouthern ports are on the inside of it. 'l'he Gulf Stream lines, as 
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. 

Ycssds to and from ports ea.it ef New York. 

'l'he plate shows the sailing lines of vessels bound from New York to eastern ports and to Halifax, 
outside. The annexed table (B) gives the Greenwich time of high water off the several points rnw1ed in the 
first column on the routes to a11d from tl1e places 11amed in the heading of the table. The distances are 
measured at right angles to the co-tidal curves. 

E. 

Co-tidal hours on sailing lines between New York and-
Off-

_ -----------i Newport. New Bedford. ,_)l"_an_t_u_c_k_et_._
1
,_s_os_t_on_. __ 

1
_P_o_r_ts_m_ou_1_h_._\

1
_P_o_r_tl_a._n_d_. -I __ H_a._li_fa_x_._ 

I ' 
: h. m. h. m. II h. m. 

:::~.~~:~n~: ::::: ~:~::: ;!- - .. ;~ -· ;~ -... - -;~ --~~ .. ·---~~. -~~ .. 
}'isher's island····------· 13 48 13 48 I 13 48 

h. m. 

16 16 

13 48 

12 lG 

h. m. 

16 16 
13 48 

12 16 Block island .......... ---·! U 16 12 16 I 12 16 

Monomoy ................ i···---··-·-- --··--------! .. ---------- 16 10 16 10 

Cape Cod------········"j··-··-···--· ·······----·:·-··-······· H. 85 / 14 35 

Cape Ann ····-···--·····1··········-- --··-····-· ---·-······· ....... .... 15 00 
rnrtt .. nd __________ • _____ : __________ -· ... ------ ---.---. ----- - •. - ....... --- -1- --·· ..... . 

h. m. h. m. 

12 6 

16 16 ........ ----
13 48 . ----- ......... 
12 16 11 30 

16 10 -----· ·---
H 35 12 15 

14 40 ---------· 
16 30 .................. 
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In paesing from New York to an eastern port the first great change in the tides and tidal currents fo 
between the East river and Long Island sound; the difference between Governor's island and N pgro 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 E!mall. The mariner is now in the foll tide of the rnund, and between 
'l'hrog'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 tl1e difference is hut one lrnur and forty minutes; so tl1at 
if the mariner, instead of remaining at Tlirog's Point, passes onward to Fi8her's faland, he would lose but 
half a tide in the whole passage. Jn other word~, he would have the same succesl:'ion of rise and fall, according 
to the time elapsed, whether stationary or passing onward, witl1in two 110urs and a half, or less than half a tide. 

The tidal current lines show that even a less allowance is to be mcide for t.hc cliange of current tlian for 
the change of tide; thf\ difference in the change of current between 'l'hrog's Point and Fi,;her's island, along 
the middle of the sound, being of no practical importance. Passing out of Long l8land sound the tidal 
hours grow earlier, until off Block island that of Sandy Hook is again reached. The co-tidal line of Sanrly 
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'..i island and Long Island sonrnl, and to 
'Ihrog's Point. The tidal currents meet near Throg's I>oint, 

The lower part of Narragansett bay has the co-tidal hour twelve hours, nearly. Buzzard's bay has 
nearly the same co-tidal hour, the tide wave reaching the shore at nearly tbe same time all around the bay. 

It would be impossible to give in a small compass a minute account of tlie tideE< of ?ilartha's Vint>yard 
and Nantucket sound, In general it may be said that as far as Holmes's Hole and Wood's Hole they 
resemble those of Block Island sound, and afterwards those of 1\Ionomoy, at the eastern entrance; but this 
generalization is unsatisfactory without more dctail8 than there is space here to giYe. In these sounds takes 
place the remarkable cha11ge of between three and four hours, the greate8t clrnnge of our coast, dislocating, as 
it were, the times of high water at places south and west and east and north of Nantucket. The whole of 
this change takes place between the eastern entrance of N:1ntucket sound and the we,;tern of l\fartha's Vine­
yard, giving rise to quite a complex condition of both tides and currents, which it ha~ occupied much time to 
unravel. The dominant co-tidal line of our coast, from Block i8larn1 to Cape CafrnY1eral, is tliat of 12 hours 
of Greenwicli time; that of our eastern coast, from Nantucket to Passamaquoddy, is, in gmieral, 15 hours. 
Passing out of Nantucket sound, coasters carry nearly the eame co-tidal hour to Cape Cod, and thence vary 
tlieir time about half an honr in passing to Doston, to Portsmouth, to Portfand, or to Passamaquoddy. It 
has long been known that the tidal almanac for Boston might practically be m1ecl for 1·asLern ports. V Pi'sels 

from New York to Halifax, and New York to EuropP, which keep outside, and should keep well off the 
Nantucket shoalB, and off George's, as shown by tlw track on thn chart, vary their co-tidal hour but little, 
keeping between the lines of 12 and 11 :! until quite well on their course, and beyond Cape Sable. The 
same rule will apply to their case as has been given for vessels bet,yeeu New York and a southt:rn port. 

APPENDIX No. 13. 
REPORT TO THE SUPERINTE"DENT RY ASIUSTANT L. F. POL'RTALES. IN CHARGE OF THE FIELD 

AND OFFICE WORK, RELKl'ING TO TIDAL OBSERYATIONS. 

CoAST SURVEY 0Ff'ICE, Ortober 1, 1R63. 
SIR: 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.-The tidal stations occupied during the past year have been the same as fltated in my last 

report, viz: Eastport, Jlfe, Boston, Mass., New York, Old Point Comfort, Ya., San Diego and San Francisco, 
Cal., and Astoria, Oregon. All of these stations are permanent ones. No temporary stations were estab­
lished or occupied, with the exception of those connected with the hydrographie parties, but which do not 
come under the charge of this division. 

The station at Eastport remained in char~ of J\fr. R. H. Talcott until November 1, 1862, when he was 
ordered to tlie field. His place was supplied by Assistant E, Goodfellow, wbo is still in charge of the station. 
Ile continues also the magnetic observations at that stat.ion. During some severe weather in the past winter, 
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the protection afforded by kerosene oil in the float-box of the tide-gauge proved insufficient; the oil by 
becoming thick impeded the motion of the float. The experience of former winters proves, however, that 
this will occur only in exceptional cases. 

The obseTvations in Boston have, as usual, been carried on with the greatest regularity, and have offered 
no incident wortl1y of notice. 'The same may be sai1l of the stations at Governor's island and Old Point 
Comfort, though in a less degree, as the self-registering gauges in thm;e places are now liable to be inter­
fered with by the numerous vessels landing at the wharves. 

The observations on the western coast lrnve been very satisfactory. They are still in charge of the same 
observers, under the supervision of Captain G. H. Elliot, of the corps of engineers, U. S. A. 

Information was received last spring from the provost marshal of Brashear city, Louisiana, that the self­
registering tide-gauge formerly in use at Last. island, and supposed to have been seized by the rebels, had 
been turned over to him by the former observer, H. P. 'ViLmn. A reply was sent requesting the provost 
marshal to forwanl the tide-gauge to this office, and to inquire into t11e loytilty of \Vilson, so that a balance 
due to him since the bl•ginning nf the rebellinn might be paid. No answer was received, probably on account 
of the military movements in that neighborhood. Further steps have, however, been taken in the matter. 

The following table gives a recapitulation of the observations received at the office during the years 
exclusive "f those taken by the hyurngraphic p'.l.rties: 

Section. Name of station. Name of ob8ervcr. 

I 

I 
I 

l 
i 

Time of occupation. 

From- To-

I - --i---1 1862. 1863. I 
I·--·--- E·•stport, Maine .••••.••.. 1 R.H. Talcott, K G1 o<lfellow __ I S. R. l Perm. i Oct. L •.. Sept. 30 __ ) 

B >St1>n dry dock ..•••. ___ · T. E Rea.dy. ____ -- ••••• _ ---· l Box. j- .• do ••• 
1

. do •• - - - . - .do·-----
n ______ Governor's blaud, N. Y R. T. 13assett. ______________ .! S. R. 1---do ••• 

1 

.. do ______ •• do·-·--· 

Bro<>klyn, N. Y."-----··· H. T. Bas,ett.----···-------·I Bux. ; .. -do ___ \--do .••••• 
1 

•• do .••••. 
III._ .... 01d Point Comfort, V.- .••• M. C. K.·ing .••••••••••• ------1 S.Il. i---do ••• ! •• do ••••• - .•. do .• ___ _ 

I I I 

X •..••. San Diego, Cal. .•• ______ • A. Cas,1dJ·---·-----·----·--i S. R 

1

1 ••• do ••• 

1

1 
•• do .••••.•• do_. ___ _ 

~an Fanci•co, CaL •• _. R. E Uhrfaudt. •••••.•• - •••. ) S. R. ••• do .•.•• do •••••.•• do •••• _. 

XI ____ . A;,toria, Oregon_.=_.._.~~--L_._Wilson. --------- _ -------! S. R. 1- _.do. _ -1--do .. _ ... ,_.do _____ _ 

,.. Day tides for c-0rnparison with Governor'~ itda.n..:l. 

365 

365 

365 

365 

365 

365 

365 

365 

Office-tcnrk.-The persons emplnyed in thi~ division during the year were IL S. Avery, J. Downes, P. 
II. Donegan. 1\I. Thomas, S. D. Pendleton, anu F. IL Pe11Jleton. 

:Mr. R. S. Avrn-y coutinueu the work on a discus:iion of the uiurnal tides of the western coast. He was 
afterwards engaged in finishing the reductions of some of the stations which had been interrupted on the 
southern coa~t. so a:< to deduce the final re:mlts, and in revising the work of others, and bringing it up to date 
for other stations still occupied. 

lir. J. Downes was engaged in reading off the sheets from the self-registering tide-gauges, and reducing 
the results. He was detached from this divi~ion on tl1c first of June, and put in charge of the archives. 

Mr. P. IL Donegan made ordinary reductions of tides, and did miscellaneous work until the first of J unc, 
when he took up the reading from self-registering tide-sheebi, which up to that time had been done by Mr. 
Downes. 

M. Thom1.s was chiefly engaged in copying tbe readings of the self-registering tide-gauges according to 
a uniform system fur pres.::rvation in tl1e archives, and has alHo done other copying of a miscellaneous character. 

S. D. Pendleton continued to make the reductions of the tides of the western coast until August 1. 
Having then resigned, the continuation of that work was put in the hands of :F. R. Pendleton on the 15th of 
SeptemLe1·. 

Very respectfully, your obedient servant, 
L. F. POURTALES, 

Aa11ista'1&t United States CoMt Sur11ey, in charge o/ tidal divuiUIJ. 
Prof. A. D. BACHE, LL.D., Superi1ttcnrl.e11t United Stam Coaat 8u1·v11}t. 
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APPENDIX No. 1 4. 

REPORT OF ASSISTANT J. E. HILGARD, IN CHARGE OF THE OFFICE, AXD SCH-REPORTS OF THE 
CHIEFS OF OFFICE DIVISIONS. 

COAST SURVEY 0PFICE, 1Vashington, ]!\"ucember 1, 1863. 
DEAR SIR: I have the honor to submit herewith the annual report of the operations of the Coast Survey 

office, which has remained under my charge during the past year. 
From the detailed statements of t11e work done in its tieveral branches, it will appear that w}1ile no effort 

has been spared to meet the extraordinary demands fo1· information and special maps and charts arising from 
tlie military and naval operations of the national forces, the regular progress of the office-work l1as been kept 
steadily in view, although prosecuted with a reduced forct;, and a correspondingly lessened expenditure. 

In the general direction of the office, I have been ably assisted since June by Prof. _F. A. P. Bamai·d, 
general assistant, who has besides had the immediate charge of the lithographing and miscellaneous divisions, 
upon which branches the burden of the calls arising from the present war mainly falls. 

I have received acceptable aid from Assistant A . .:\{. Harrison, who during the intervals of field-work 
relieved rue in t.he immediate direction of the drawing di,•ision, and from Sub-AE<sistants P. C. I:'. West, J. 
S. Bradford, and C. H. Boyd, who at different times during the year ha;·e been temp0rarily attached to the 
office, and have aided in preparing information for the use of other departments of the public service. 

The clerical duties of the office have been f'fficiently performed by .Mr. V. E. King, assisted at different 
times by .Messrs. J. A. Sample, H. Ogden, and 'Vm. GadBhy, jr. 

My acknowledgments are due to Samuel Hein, esq., tlie disbursing officer of the Coast Survey, and to 
Joseph Saxton, esq., the assistant in charge of the office of weights and measures, whose experience and 
advice lias at all times bel'n freely available; and to the chiefs of divisiouR for their prompt co-operation in 
the direction of the work under their charge, a detailed account of which is now presented. 

Yours, respectfully, 
.T. E. IIILGARD, 

A1u1istant Coast Sun·ey, in charge ef '!Jlicc. 

HvDROGRAPHIC DIVISION.-The operations of thiR division, wl1ich embrace the planning and preparation 
of sheets for hydrographic surveys, their verification when the work has been plotted, the verification of the 
reduced hydrograpby for engraYing, the preparation of sailing directions, and all l1ydrographic notes for 
charts, and all other matters pertaining specially to l1ydrogr11phy, have continued to he under the efficient 
direction of the hydrogrnphic inspector, Captain 0. P. Parterson. Two draughtsmen have been employed 
under his immediate direction, whose occupation during the past year may be thus :etated: 

]}fr. Arthur Ba1"ach. has made verifications of original hydrogrnpl1ic eheets, examined and corrected proofs 
of maps and charts to be publiEhed, brought up to date chart!' published showing additional survPys, and 
has examined original hydrographic records with reference to discrepancies on original and publiehed charts. 
He has selected soundings for reduction of original sheets to repreEent the character of the bott<>m; verified 
and corrected reduced hydrographic drawings; has laid down sailing lines and current stations on tlic various 
charts preparin.g for publication. He has, besides, compiled comparative maps and sketches, and prepared 
tables showing the depth at certain inlets, bars, etc., of the coast of the United States. 

ltlr. LouiH Karcnf"r has been engaged in making prnjections for liydrographic 11arties in the field; lias 
plotted original hydrographic work; made reductions of that of the Potomac river for engraving-; assisted in 
the veriftcation of original charts and rednced drawings; made tracings of parts of the coast for tbe use of 
the navy, and is at present engaged upon the reduction of the hydrography of a part of the Florida reef!'. 

TIDAL DIVISIO:v.-This division has been, as heretofore, under the charge of A~si;;tant L. F. Pourtales; 
its operations, relating to general discmsions of tides, are carried on under the immediate direction of the 
su~rintendent, while the office derives from it the data required for surveys and charts. The following i~ a 
report of occupations of persons employed: 

JJ;Ir. R. S. Avery was engaged in the discussion of the diurnal tides of the western coast. He afterwards 
took up the reduction of the permanent stations to deduce the :final results of those of which tlie series 11as 
been interrupted on the eonthern coast, and to revise and bring up to date those made by different computers. 

Mr. John DotNU!& was engaged i11 reading off the o:heets from the self-registering tide-gauges and 
reducing the results until the 1st of June, when he was put in clu1.rge of the archives. 
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l'rir. P. H. Donegan made ordinary reductions of tides and miscellaneous work until the 1st of June, 
when he took up the reading off of the 8elf-registering tide-sheets made up to that time by .Mr. Downes. 

M. Thomas was chiefly engaged in copying the readings of the self-registering tide-gauges, according 
to a uniform system, for preservation in the archives, and has also done mi~cellaneous copying. 

S. D. Pendleton continued to make tho reductions of tlie tides of the western coast until August 1. 
The continuation of that work was put in the hands of F. R. Pendleton on the 15th of September. 

CoMPUTING DIV!SION.-Under the continued direction of Assistant Charles A. Sdwtt this division has 
kept up its usual efficiency. 'The force has been diminisheil by the discontinuance of the services of Mr. J. 
Wiessner. 'l'he computations of current work have nevertheless been kept up, and while some of the more 
refined adjustments of geodetic work have been postponed, the astronomical work has been kept up to date. 

The perfect organization and system of work in this division has allowed Mr. Schott time to render val­
uable services in other branches of the survey. Under instructions from the Superintendent, dated January 
21, he commenced a trigonometrical survey of the fortifications of the District of' Columbia, both for heights 
and positions, in the last week of January, and completed the work before the close of May. Early in June, 
anrl again during the last week of that month, he wa~ engnged on magnetic t'urveys of certain iron vessels, 
and afterwards made magnetic observations in the State of Maine, under instructions from the Superintendent, 
dated June 20. The statistics of his :field-work are given elsewhere in this report. 

In the office he has computed and discussed the results of the experiments for length and expansion of 
the standard bar; submitted three reports on the magnetic survey of iron-clad vessels, and one on local 
deflections of the plumb line at astronomical stations in Sections I, II, Ill. All calls by observers for office 
information connected with this division have been attended to. The duplicates of records of the astronom­
ical, geodetic and magnetic work of the survey are under hio immediate care, and numher 1,485 volumes, 
kept in 49 cases . 

• ~ detailed statement of the work done by each computer is herewith presented. 
A.•sistant Tlteodnre W. lVerner completed the computation of the new triangulation up the Connecticut 

river; supplied L. M. Z. computations to l\Ir. Ferguson's triangulation, near Washington, 1862 ; and made 
progress with the new triangulation on the sea-coast of Kew Jersey of 1861. He also prepared an abstract 
of the primary angles at stations Sandford and Mount Tom, 1862; completed the reduction of the triangu­
lation eaet of' Mount Desert, 1860-'61-'62, by ~ir. \V cbber, and calculated the heights as far as data 
permitted; computed the triangulation of Assistant Boutelle, in the vicinity of East11ort, 1861, and that of 
Asllistant Greenwdl. of the island of San Clemente, 1860-'62. 

]}Jr. Eugene 'f'ITulty reduced the transit observations at stationH Mount Torn and Sandford, and brought 
out tl1e iw;imuth and latitude for those places ; deduced the longitudes for some stations on the western coast 
from the observations of the solar eclipse of' May, 1854; and made progress with the computation of the 
triangulation of Penobscot bay by Assi8tant l\lcCorkle, in 1862. 

ll'Ir. James lrlain revised the time and azimuth computations at stations Azimuth Point, on Monterey 
bay, Point Hudson, Mount Tom, Sandford and Lummi island, and the latitude computations of stations 
Wachusett, Humboldt, Point Hudson, Lummi i8land, Mount Tom aud Sandford; introduced improved star­
placea into the latitudes of Cape Florida and Sand key; made a preliminary reduction of longitudes of 
Coast Survey stations from observations of the solar eclipse of July, 1860; made a second computation of 
the magnetic observatiuns at Apalachicola, Eufaula, aud Barkley No. 2; attended to some miscellaneous 
magnetic and geodetic computations; and completed the reduction of the magnetic observations for horizontal 
force at Key '\Vest, from February, 1860, to date. He was on leave of absence during July. 

Dr. Gottlieb Rumpf attended to the preparation of the annual statistics of the geodetic work, to the 
insertion of the new geographical positions in the regi~ters, and to miscellaneous geodetic information required 
for the field parties; made an adjustment of the primary triangulation from Kent island to the moath of the 
Potomac, and of tlte triangulation of that river as far as Blakistone light; adjusted the geographical positions 
of Sections V and VI to a continuous series; computed Mr. Schott's observations for heights and position of 
the fortifications of the District of Columbia of 1863, and computed a new series of L. M. z. for points of 
the primary triangulation for a special investigation between Sections I and II. 

Mr. Jolin 1Viessner made progress with the least square adjustment of the primary triangulation, near 
the Epping base, and assisted on the adjustment of the Potomac triangulation, (upper part.) His services 
were discontinued on the 19th of November last. He had been connected with the computing division since 
January, 1853, and especially commended himself to this division by his mathematical acquirements, uniform 
industry, and close attention to business. 



 

THE UNITED STATES CO.AST SURVEY. 121 

Mr. E. H. Courtenay attended to thfl clerical duty of the division, and supplied duplicates of original 
records, princjpally of work prior to 1843. He accompanied .Mr. Schott as recorder on his triangulation of 
the fortifications of the District, and on his magnetic survey in June and July in Section I. 

R. Freeman attended to the copying of the records of the geodetic survey. 
DRAWl~G DrVISIOJ\'.-This branch of the office has been under the immediate direction of the assistant 

iu charge, relieved at times by .Assi,;tant A. M. Harrii;on, when not engaged in field-work. :Much credit is 
due to the iutelligent zeal of l\fr. \V. 'l'. Bright, clerk of the division, in arranging the details of the work. 

The occupation of the several draughtsmen, whose number has i·emained the same as last year, is given 
below, followed by a synopsis of the ~cveral maps, charts, and sketches th11t have been worked u11on during 
the year. Seventy-five sheets haw' been in hand, of which forty-four are map,; and cl1arts of the regular 
series of public'ltion, twenty sketches or di~grams, and nine maps for lithographing. 

Assistant M. J. McClery has drawn the hill topography on pbotographed outlines of coast maps No. 7, 
1\Iuscongus bay to Portlaml, Me., and No. l J, l'lymouth to Hyannis, l\1ass., on a scale of :rotroo• to be reduced 
by photography to that of sotrillf· He has also drawn the hill-work for the finished map of Barnstable 
harbor, l\Iass., scale 20 J00, and is now engaged in filling in the detailii upon a photographed outline of coast 
map No. 53, Rattlernake shoals to St. Helena sound, S. C., scale 80r00• 

lJfr. E. Hergesheimer, as heretofore, ha,; bad charge of the preparation of tracings from plane-table sheets 
for the photographic reduction with generalized details adapted to the reduced scale, and in that department 
of the work has been engaged upon the following coast maps and charts of the regular so kin> series, viz: 
No. 7, Muscougus bay to Portland, l\Ie.; No. 8, Seguin island to Kennebunk Port, .Me.; No. 10, Cape Ann 
to Plymouth harbor, Mass.; Ko. 21, New York bay and harbor; No. 47, Bogue inlet to Barren inlet, 
N. C.; No. 53, Rattlesnake shoals to St. Helena sound, S. C.; also upon the map of Hudson river, 
from New York to Haverstraw, scale 60};,0 , and Kennebec and Sheepscot rivers, Me., scale 40 iirn· He 
liachured tl1e finished map of Dutch Island harbor, Narraganset bay, R. I., scale n><}00 , and has drawn 
a sketch of photographical signs for the use of plane-table parties. He has generally verified the engraved 
tol:Jography, arranged the general lettering for all the maps in process of engraving, and has been engaged 
upon diagrams, prnjections for field parties and projections on copper, and superintended the drawing of a 
map, on a scale of 10.;i.00, of the environs of St. Louis, Mo., for tlie military authorities. :From June to 
August Mr. Hergesheimer was in the field, engaged upon the special survey for defences at Philadelphia. 

Mr. A. Lindenkoltl has drawn the preliminary chart of part of the western coast of the United States, 
from Point Pinos to Bodega Ilead, including the Bay of San }~ranci8co, scale :r00

1
000 ; continued the hydro­

graphy upon general coast chart :No. X, 8traits of" }'lorida, scale 400'tJ 00, and that of' the topography of No. 
XIV P<'nsacola hay, to the Mississi11pi Delta, La. He has drawn four of a series of five eailiug charts of 
the A.tlaut1c aad Gulf coasts, scale 1 :rot00 ,y. and reduced additional hydrography for coast chart No. 8, 
Seguin island, to Kennebunk Port, 1\le., as well as to prclimi11a1·y sea-coast chart No. 3, Cape Small Point to 

Cape Cod, }fass., scale 200
1
000• He has also drawn, for engraving on stone, a map of the mountain region 

of Tennessee and North Carolina, a military map of Southeastern Virginia, a sketch of the approaches to 
}'01·t '\Vaguer, Morris island, S. C.; has made additions to the prt>liminary charts of the Gulf of Mexico, in 
four sheets, scale rmo1000, and to the progress sketches of the several sections, and l1as been engage] upon r-9 
jections for field parties, projections on coppe1·, verifications, and projects. In addition to Mr. Lindenkohl's 
regular office-work, he was as,,igned to special fidd duty on several occasions, and was eugaged upon the 
survey of Rosier's Bluff and vicinity, Potomac river, for the engineer department, on the defences of Balti­
more city, Md., and since the 3d of October has been on duty with Lieutenant J. R. Meigs, corps of engi­
neers, in West Virginia. 

111r. L. D. TVilliams has completed the drawing of preliminary chart of San Francisco bay, (upper 
post,) scale soho, and continued the topography of Hudson river, sheet No. 1, from New York to Haverstraw, 
scale 60 3"00 ; selected and traced, for reduction by photography, the hydrography of Hudson river, sheet No. 
3, from Poughkeepsie to Glasco, scale 40i 00 , and made the annual additions to the Congress map. He has 
also been engaged upon projects, projections for field parties, projections on copper, and verifications. 

Mr. H. Lindenkohl, who has alternately been employed in this ancl the lithographic division, has reduced 
the shore line of the preliminary chart of Gray's harbor, W. 'l'., scale -401fo0 ; the hydrography of Port 
Royal sound, including Beaufort, Broad, and Chechessee rivers, S. 0., scale 60~01,-. (additions,) and selected 
and traced for reduction by photography the hydrography of part of Kennebec and Sheepscot riven1, Me., 
scale 40ho. He engraved on stone the military map of South Eastern Virginia., and the military map of 

16 cs 
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the mountain region of Tennessee and Korth Carolina. He traced for lithographic transfer Charleston 
harbor, S. C., scale 10-t00 , and addt>d additional work to numerous lithngraphic drawings on stone. He has 
also been engaged upon tracings and stati8tics, and made additions to the chart of Hampton Roads, embracing 
tl1e mouth of James river, Ya., scale 40 ~ 00. 

/.fr. F. Fairfax lrns completed the preliminary charts of Bristol harbor, scale 20 /i 00, and (;oastrrs' 
Harbor island, Narrnganset bay, H. I., scale 20-1, 0 -6 , and drawn in outline the map of' Dutch Island harbor, 
(Narraganset bay,) S<"ale Tt>l.oo· He has afao completed the finiHl1ed map of Calibogtrn ~onnd and Skull creek, 
S. C., scale ~boo and 40~00 , mid traced for photogrnphing tlie topography of Rockland liarbor, Mr., scale 

20~00• He 1ias also been engaged upon tracings, projections for field parties, and miscellaneous work, and 
has now in l1and a tracing of sheet of Ilodega bay, Cal.. sca_le 30~00 . 

111.r. F. Engel, while trmporarily attached to this division, has made the progress sketch showing the 
primary triangulation of' Sections I and II, and prepared projections for field parties, projections on copper, 
and diagrams. 

JYir. W. B. JJlc1lfurtrie was engaged in plotting hydrographic work, on tracings, and on miscellaneous 
lithographic transfers, and has £nished the preliminary chart of Bodega bay, Cal., scale :r.if.uo· Siuce June 
29 has been on dnty at Pbiladel1ihia, compiling the surveys for defern~es of that. city. 

l'rlr. E. JVillenlmch.rr was aHsigned to cluty in the office in June, since which time he lias been engaged in 
plotting hydrographic sheets, from tlie original notes, of Hudson river, N. Y ., and Rockland harbor, Me., and 
in trucing and coloring maps required for tlie military or naval services. 

JJ-lr. J. W. JJ-laedcl has been principally engaged in making tracings, under :Mr. Hergeshcimer's direction, 
of original sheets for I'l10tograpliic reduction, and in other miscellaneous work . 

.ll:lr. T. R. Smith was engaged, under l\fr. Hergesheimer's direction, in making tracingB, and in dmwing 
a map of St. Louis and approaches, Mo., on the scale of' the original surveys, until June, when he resigned, 
and was replaeeil by 1\Ir. J. II. Logan. 

~Messrs. F. Petingale, B. Booe, and J'r: Fairfax have been engaged upon tracings, lettering plane­
table sheets, statistics, and other miscellaneous work. 

1'1r. Petinga1e resigned on the 9th of March. 

List ef maps and sketclus completed or in progras in tlu Drawing Dil:ision duri'l1g the year ending ~~ovem­
ber 1, 18G3, arranged in geographical order. 

Kame. 

SECTION I.-Coast of Mui11e, Netn Humpshire, Massacl1usetts, and 
Rhode Js/,and. 

Scale. Description, 

Progrt>ss sketch A, (p1irnary triangulation) .••.•••••.•..•••.•••••. _ 1-1, 0{)0, 000 
Progress sketch A b•s, northern part ~ seco11dary triangulation, topog-
Progress sketeh ;I\ bis. sout~ern part 5 raphy, aud hydrography _. _ _ _ 1-400, 00-0 
Sheepscot and Kennebec rivers, Me_ - __ , - __ . - - - -...... - - .. - ...... - 1-40, 000 Finished map .•.••••. 

Rockland harbor, Me ... _ .......................... _ ....•••.••.. _ 
Barnstable harbor, Mass. (hill topography) ..................... . 

Coast map and chart, No. 7, Muscongus bay to Portland harbor, Me._._ 

Coast map and chnrt, No. 8, Seguin island to Ken11ebunk Port, Me •. - -
Coast lllttl' and cl1ar1, No. JU, Cape Ann to Plymouth harbor, Mass .. 
Coast niap aud cimrt, Nu, 11, l'lyrnoulh l1arhor to HJ anuis harbor, 

.Mass._ ...... ··-_-·----- ____________________ .•. ___ ....•..... __ 
Preliminary •c ... coast chart, No. 3, Cape Small Point, l\1e., to Cape 

Cod, Mass ........ _ .......•..... _ ...•. _ •••.•... _ .•..••....... _ 
Dutch Island harbor, N arrngm1set hay, R. I .....••. _ . _ .•..• _ •..•... 
Bristol harbor, Narraganset hay, H. I. _ .........•......••.•...•... 
Coaster's harb01-, Narrng1ms•t buy, R. I. ..... ___ ......... _ ...... __ 

SECTION II.-CoaBt of C01tnuticut, NeUJ York, New Jersey, a.,,d Del-
aware, north of Cupe Henlopen. 

Progress sketch, Connecticut river •••••...•••..•••.......• _ •• - .... 
Progress sketch, Hudson river, (in two parts) .••••...•...••..••••. 

Progress sketch, ooast of N. J ...••......................... ·-·-·. 

1-20, 00-0 .••..• do .••••.•••••••. 
1-20, 00-0 .••... do ..•..••••.... _ 

1-80, 000 Finished map and chart. 

1-80,000 .••.•.•... do ......... . 
1-80,00-0 .......... do ...••. ··--

l~0,000 -····· ••.. do- •.••. ··--

l-20-0,000 
l-Hl,000 
1-20,000 
1-20,000 

1-200,000 
1-100, 000 
1-200,000 
1-400, 000 

Preliminary chart- ..• _ 
l<'iniRhed map ......• 
Prelilllinary chart- . __ _ 
....... _do •..•.••..••. 

Remarks. 

In progress; out­
line by pho­
tography. 

Do. 
Completed ; out­

line by pho­
tography. 

In progress ; out 
lme by pho 
tography. 

Do. 
Do. 

Do. 

Additions. 
Completed. 

Do. 
Do. 
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List ef map11 and 11ketch.es completed or in progrns ·in tlte Drawing Division during the year ending :Nm:em­
ber 1, 1863, ~.-Continued. 

Name. I Scale. 

----·----- !---
SECTION II-Continued. I 

Coast mnp and chart, No. 21, New York lm_y and hn,rbor ... __ . _ ..... i 1-80, 0()(1 

Hudeon river, No. 1, Nr;w York to Ihw•rstraw _____ ...... ..••.. .... l-€0,00(1 
11:ndson river, No. 2, llaven;tr11i'.r to Pong-hkeepsif~----------------- J-()O,LOO 
Hudson river, No. :l, Poug-hlrnepsie to Glit<eo ________ ..... _ .. _____ . 1--40, 000 
Atlantic coast, sheet No. II, Nantucket to Cape Hatt ems. ______ . ____ 1-1, 2110, 001) 
Phelps's ledge and Great Eastern Rock, off.Uontauk l'oiut, L. L....... 1--40, 000 

SECTION III.-Coast of Delaware snut/, of Cape Hcnlapen, Maryland 
and Virginia nortli of Cape Henry. 

Prog-ress sketeh C _ . ____ . - ... ___ .. ____ - . - - •.. __ - - . - - . - - - - - - - - - - - . 
General coast chart, No. IV, Cape l\fay, :N" J., to Curritack soun<l. 

North Carolina .........•....• --·· .....••• ----- - .. ·---- --- ---
Poto1nac. river, sheet No. 2, Piney Point to L<nver Cedar PoinL _ ... ___ . 
Potomuc river, sheet :N"o. :{, Lnwer Cedt1r Poiut to Indi1m Hetid ••.... 
Potomac river, sheet No. 4, Indian Head to Chtiin Bridge .. _ ...•... _' 
Hampton Roads and James river entrance ...•..... -------- ....... . 
Mctomkin inlet, Va. _ .... _ ........ _ ............. _ ...........• ___ . 
J\1ilitary map, southeastern Ya. __________ .. ____ . - .. _ . - .... - - ..... . 

SECTJON IV.-Coast of Vir,[!inia soutJ1 of Cape Henry, and North 
Carolina -n-orlli ef Ct<pe Fear. 

Progress 8kctch D ....................................•.......... 
Coast wapanddmr!, No. 47, BogueinlettoBanen inlet, N. C ......• _ .. 

Coast map and chart, No. 48, Barren inlet to Lockwood's Folly inlet, 
N. C ....•...•••..••••.•...•••••••••••...•••..•••.. -----· ·-----( 

Oregon inlet, N. C ................••..... _ ........ _ •... _ ....••••. 
Mountain reg ion of Kor th Carolina and Tenncss ee ..• _ .. ___ - . - ..•.. _ 

SECTIO.'< V.-Coast of North Carolina south of Cape Fear, SoutJ. 
Carolina and Georgia. 

Progress sketch E ............................ --- ... -- .......... . 
Co .. st map and chart, No. 53, Rattlesnake shoals to St. Helena sound, 

s. c. -------- ---. --------------------------. ---------. ---. -. -

1-400,000 

J-400, 00(] 
1-GO, 000 
1-611, Ollll 
1-40, 0!1(1 
1-40, 000 
]-20,000 

1-400,00(1 
1-BO,OUO 

1--80,00(1 

1-20,000 

1-600,000 

1--80, 000 

lJescription. Ren1arks. 

Finished map and chart.' 

i 
FiniRlwd mrtp ........ : 

-~>~~~i~'.i_~fc::_ -'~!~·~"~:::::I: 
_______ .do ...... ___ ·--
Sketch _ .• - - . ___ . _ .. _ 

I 
Finished chart .. ···---1 
Prelhni ua ry chart. - - - - j 

In progress: out­
liu'' hy pho­
tography. 

In prog-rc~s. 
Completed. 

Do. 
Do. 
Do. 

In pro!!'fess. 
Completed. 

Do. - --- .... <lo .. - . - - - -- - --! 
Finis he d map __ .. _ .. - f In prog-re,s. 
Preliminary chart .... -i ComplPted. 

I 

FinishcJ '!!aJ> - - ..• - - - r J!o. 
Fur engraving on stone./ Do. 

I 
Finished map ...••... , Photogrnphie r<>-

1 duetion of to-
[ pogrnphy eorn-

1 
pleted . 

•••. do .....•...• ---- Lithographic out­
) lines and hy-

1 

drogrnphy com­
pleted. 

Preliminary chart. - .. - l Completed. 
For engraving on stone.\ Du. 

Fi•"h•d mop .•••.••• ! In progrcRs; ont­
Jiue by phu· 
tugraph_y. 

Coast mag and chart, No. 54, St. Helena sound, S. C., to Ossabaw 
sound, Ga •.•••••......•••.••••......• - ••.• - • - ..... - - - - - - - - - · · -

Port Royal •ound, ine-luding Beaufort, Broad, and Chechessee rivers, 
1--80, 000 ! 

! 

•••.. do .••• - • - - - . - - - -1 Do. 

S. C., (additions) ........••.•. _ ...••••.. _ ...••......•••..••.. _. 
Calibogue s onnd and Skull creek, S. C., (on one sheet)- .....••..••. _ . 

W assaw sound, S. C .......•.•...........•..... - .... - .....•.. - - - . 

l--00, 000 
1-20,000 
1-·10, 00(1 
1-40,00(1 

Charleston ha1·bor, (lithographic edition) •...•••••••...•.......••.. _ 1-10, 000 

Atlantic ('OOSt, sheet No. III, Hatteras to Mos<[Uito inlet, Fla ....• __ .. !1-1, 200, 000 
St. Helena sound, S. C .••..•••...•..... _ ... ___ . ________ .• ____ .. __ ' 1-40, UUll 

SECTION VI.-Coa11t of Florida, from St. J~fary's river to St. ·Jo-
11cph's bay. 

Progress sketch F, (reefs and keys)............................... 1-400, OO!J 
Generi:i-I coast chart, No. X, Cape J<'lorida to Cape Sable, Fla._ .. _.... l-400, 000 
Atlantic coa.st, sheet No. IV, Mosquito inlet t-O Key V.'est, Fla .. _. ____ J-1, 200, 000 

Preliminary chart . - - - - 1 

Finished maps .... ____ ; 
Finished ma11- - - - .. - - ! 

Special map for siege 
operations. 

Preliminary chart. - ... 
:---- .... do ....••....•. 

I 
Fini6hed map and chart./ 
Preliminar .. v chart. ..•. 

f'c>mpleted. 

Do. 
In progress; out­

line by pho· 
t.ograpby. 

Completed. 

Do. 
In progress. 

In progreSB. 
Completed. 

Sontl1eastern part of the Gulf of Mexico including the Strait6 of 
Florida, (additions) •••••••.•....••••. ' .••• : •••..•...•••••••.... 1-600, 000 i ........ do •... ________ Litbographkt>di-

1 ti on co1n11 lctc<l.. 
8ECTWN VIL-Coast of Florida west of St. Joscplt'11 bay, and Ala­

bam" east of Mobile bay. 

Progi-ess sketch G .••..•••.• • ..•••.•........ _ ••..... __ .. _ •........ 
General eoast l"hn.rt, No. XIV, Cho<'1nwhntcher h1w. Fla. to the 

Mllll!issi pp! delt11, La ..•.•••.••....••..••••.••..• : : •••• .' ...•.... 

1-600, ()()() Ii 

1-400, 000 FlniKLeil chart. .... - -
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List ef maps and sketches comyleted or in progre.rs in the Drawing Divi11ion during the year ending Novem­
ber l, 1863, ~.-Continued. 

Name. Seu.le. Description. Remarks. 

SECTION VII-Continued. 

Northeastern part of the Gulf of Mexico, (additions) .... -- - --- --- --­

SECTION VIII.-Coast of Alabama u:cst of ltlobilr /Jfly, a11d lllissis­
sippi and Louisiana cast of l'crmilion b1ty. 

1-600, 000 / Prdirninary churt. _ _ _ _ Lithographic edi 
tiun completud. 

Progress sketch H .• ___ .. ___ ... ___ ..... _ ........... _ .... ·--- ... . 1-600, 000 
Gulf coast of the F nited States, eastern Rhects .................... _. 1~ 1, 200, 000 I Preliminary chart. . - - -
Northern part of the Gulf of Mexico, (1vlditions). _ ................ _. 1--600, 000 ,. ....... do .... - - - - .. - -

Military map of the Gulf Department. ............... -- .......... . 
Map of St. Louis und upproadm", ::\Ju ........ -- ......... - --- .... . 

SECTION IX.-Cnast of Louisiana ""st nf VcrmUio11 bay, and Taus. 

1-10, 000 
For <>ngrnving" on stone. 
Military n1ap for Gen­

eral-in-cbicf. 

Completed. 
Lithographic. edi­

tion complete<l. 
Do. 

Completed. 

ProgtPss sketeh J. ....... ____ ... ---·............ .... . .. .. . .. . ... 1-600, 000 
Gnlf coast of tl1e United Stnt. s. "·e.-tern ~Jwet. ...... __ ........ _ ... l-l, 200, 000 Preliminary chart ... - . Completed. 
Northwestern part of the Gulf of Mexico, (additions) ........ __ ...... 1-600, OOU ........ do .......... -· Lithographic edi 

SECTION X.-Coast of California. 

Progress fikekh J, (from San Dieg-0 t-0 Point Sal) ................ .. 
Progress sketch J, (from Point Sal to To1111tl<•") ................... . 
}la_<;itic ~on.st,. frun1 B-.;dega Hl'tUl to J>uint .Pillos1 including tl1e hay of 

Ou.u l-re:meiH·n- and tti" approaches.·----·------------------ ....•. 
San J .. ""ranei:..;-cobay, Cal., (upperpurt) ---·----------------·-------
J~odt-ga lm;•, Cni.. --- .. --- .. -- : .•. - ........ ---- - - -- -- -- - - -- - - · - - -
Toltlalcs bay, Cal. ............................................ . 

SECTION XI.-Coasl of On•gon and Traslii11gton Territory. 

Prngres" 'ketd1 K .. _ ..... ____ ...................... ---- ....... . 

J-600,100 
l-600,UOU 

1-200, 000 Preliminnry eha1t .... . 
l-fi0,000 ........ do ........... . 
1-30,00(1 ........ do ....•...... 
1-30,0UO ........ do .......... .. 

tion completed. 

Completed. 
Vo. 
Do. 
lJo. 

J--rogr-PRs sketrl1 K bis. _. ___ .. __ . ______ .... _ .. _ ..•• _ ... _ ..... - - .. 

~~~;·!'':Ia'rb~~~!\~~i."_-_-_·_-_-_._._: :: : :: : : : :: : : :: : :: : ::: ::: : :: :: : : : : : : 
1-600, 00(1 
1-til>0,000 
1-20,000 
1-40, ()()() 

Finished map.... . . . . Completed. 
l'1elimiuary cbart .. _.. In progrc"s. 

.Miscellaneous. 

Dingmm illustrating the reRults of experiments on the expnnsion and 
euntraetiou of <lrtl\Yiug }lHpt~r .............•. __ .•. _ •.•• __ ............................ . 

Tovographieul signs for the use of topograpl1crn ................................ . 
Gulf streiun ........................ · ......................... _ .. J-5, Ol:(I, 000 
Congress ump, (adclitions up to elate) ............................. 1-1,50(!,(JOO 

Diagram ............ . 
8pecimen dra.wing ... . 
Diagram ............ . 

Completed. 
.Do. 

In prog-ress. 
Completecl. 

E:"IG RA VIXG D1YI:ilO:"l.-This llivi8ion lias remained urn1er the charge of 'Mr. Edward \Vharton, assisted in 
clerical duties by Mr. G. J. Pinc.kard. The engraving of the regular series of maps and charts has made 
steady progress during the year, although prosecuted with a diminiHhed force. The number of engravers, 
whic11 was twenty-three during the preceding year, has been reduced to nineteen. A detailed statement of the 
occupation of each will be f~und below. 

'.rhe practice of engraving from photographic reductions of large scale drawings has been continued wiil1 
increased satiofaction and success. The greater portion of the charts, and particularly those of' the series of 
finishPfl coast charts on 80 ~ 00 scale, are now engraved in that way. 

The system of engraving figures by means of punches, in place of cutting them with the graver, has 
been further perfected during the year, and has been fully adopt€d for second-class charts, with a great reduc­
tion of expense. Of the maps accompanying this report, the series of" sailing charts" No. 18 to 23, and 
others, have had the soundings engl'aved in this way. Another advance in lessening the expense of engraving, 
by the application of mechanical means, bas been made in the use of a. pantograph of superior construction, 
adapted to engraving outlines upon copper on a reduced scale by direet copyiug from the drawing. 

During the year ending October, 1863, the engraving of the following finished maps and charts has 
been C')mpletecl, viz: PortlauJ harbor, M.e., 20 ~ 00 ; Dutch Island harbor, Narraganset bay, R. I., T~; 
coast chart No. <!6, Chesapeake bay, No. 6, from the bay entrance np to York river, soioo; coast 
chart No. 71, .Fl01·ic1a reefo, from New-found Harbor key to Boca Grande key, 8"oiio~i San Pablo bay, Gal., 
Hi'ni 41 ; and Koos bay, Oregon, 20 ~n· 
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In addition to these, two cbartll of tl1e Atlantic coast, on a scale of 
120

6000, extending from Nantucket 
to Mosquito inlet, have been engraved. 

The followiug mape and charts have been prepared for preliminary edition~ : Bristol harbor, R. I., 

20 ~00 ; Potomac river, sheet No. 1, from the river entrance up to l'jncy l'oint, fiotroo; Potomac river, eheet 
No. 2, from Piney Point to Lower Ucclar Point, 60 i, 00 ; Potomac river, 8hect Nu. 3, from Lower Creilar Point 
to Indian Heacl, 1l0too; Rappaliannock river, sheet No. 5, from Occupacia creek to Deqi crie1'k, ;rni.oo; 
general coast cliart No. IV, from Cape May to Cap(; Henry, 4 00

1
000 ; Calihogm~ sound and Skull creek, 

S. C., 20 i 00 and 40 !J-00 ; Port Royal entrance, Beaufort, Broad, and Chechessee riverf<, S. C., 60i 00 ; Pacific 
coast, from Point Pinos to Bodega Head, 20 rlori 0 ; upper imrt of San :Francisco bay, .1 0 ~ 0 o-; Drake's bay, 
Cal., 40 i 00 ; Bodega bay, Cal., 30(r00 ; and Gray's harbor, ,V. T., 40 i 00 . And tlie following sketcl1es have 
been also engraved, viz: I>hdps's Ledge and Great Eastern Rock, off Montauk Point, :nitroo; Metomkin 
inlet, Va., ~00 ; Oregon inlet, X. C., 2 otoo; Southwest Pass, Mississippi river, 20600. 

Considerable progress bas been made upon the following important charts, viz: Kennebec and Shccpscot 
rivers, Mc., 40 J00 ; coast charts Nos. 7, 8, 9, 10, and 11, scale 80!1!0• extending from Muscongus bay, Me., 
to tlic southern extremity of Cape Cod, Mass.; Barnstable harbor, Mass., 20~00 ; coast chart No. 21, New 
York bay and harbor, 80 ~ 00 , as a finished chart; Hudson river, sheet No. l, from New York to Haverstraw, 

60 i 00 ; coast chart No. 37, from Cape Henry to Currituck, 80&00 ; general coast chart No. X, Florida reefs, 
from Key Biscayne to l\Iarquesat:i Keys, 400

1
000 ; coast chart No. 9:J, Lakes Borgnc and l'ontchartrain, La., 

so!oo• and Tomales bay, Cal., :rot>uo· 
The engraving of the following cliarts liaR been commencrn:l, viz: Newport harbrw, R. I., 20~00 ; Hudson 

river, sheet No. 3, from Poughkf~epsic to Glasco, 40/,- 00 ; coast chart No. 29, from Green Run inld to Little 
l\Iachipongo iulct, Md., soioo; Hampton Roads and Elizabeth river, Va., 4111,00 ; Potomac river, sl1eet 
No. 4, from Indian HcaJ to Little :Falls, 40 i 00 ; coast charts No. 47 aud 48, embracing· a portion of the 
coast of North Carolina, from Bogue iulet to Lockwood's Fully inlet, 80-!J00 ; coast chart No. 53, from Rattlesnake 
shoals to St. llclcna eound, S. C., fiofioo; chart of the Atlautic. coast, No. 4, from Mosquito inlet to Key 
West, 1 -zot000, and chart No. 5, embracing the Gulf of .Mexico entire in two plates, 1201hnio• and coast 
chart No. 100, Point au Fer to l\Iarsl1 island, La., 80 ~no· 

'l'he engraving force has been principally employed as follows: 
lJir. Mc<.Joy, topographical engraver, completed the topography upon the eastern half of coaet chart No. 

11, 80 ~ 00 , from photographic reductions, embraciug Ca1Je Cod, .llfass. Mr . .McCoy has since returned to· 
Europe. 

Jlir. Rolle, topographical engraver, h11s been principally employed upon thP continuation of the topo_ 
graphy upon coast chart No. 9, from C•tpe Neddick to Cape Ami, Mass., 1'ff~•rn• and co:1st cliart N11. 11, 
from Plymouth to Hynnnis, MasR., 80! 00, and has commenced the outlines of coast chart No. ~!l, from 
Green Run inlet to Little M11chipongo inlet, Md., fio koo-

.lllr. J{,,ig1't, letter engraver, has engraved additional soundings upon coast chart No. 8, from Seguin 
island to Kennebunk l:'ort, Maine, 80 tmo; completed the notes and gcneml lettering npnn co11st chart No. 
21, N cw York bay and harbor, eoioo; additional soundings upon coast chart No. 71, from Newfo1111d 
Harbor Key to Boca Grande Key, soiu 0 ; a portion of the lettering upon coast chart No. J 00, r oint au .Fer 
tu Marsh island, La., tro·oo; the sonmlings, title, and general lettering npon upper part of Sau Jhancisco 
bay, Cal., 

5 0
i

00
; the soundings, title, notes, and general lettering upon a chart of the Pacific coast, from 

I>oint Piiios to Bodega Head, Cal., "!!lHfO-ITTP and miscellaneous corrections all!l additions to other plates. 
ftlr. E11thrJFr, topographical engraver, has continued the topography upon coast charts Nos. 7 and 8, 

from Muscongus bay to K-ennebuuk l'ort, Maine, 110 ,hrn; has engraved additions and corrections upon coast 

chart>< Nos. 32 and 33, embracing portions of Chesapeake hay, soho• and i:i at present employed on con_ 
tract upon topography of coast chart No. 21. New York bay and harbor, aoioo· 

Mr. Scngtel/~r, topographical engraver, has completed the topograpliy upon coast c1iart No. 37, Onpe 
Henry to Currituck, A"O!oo ; miscellaneous correctiomi u11on other plates, and is at present engaged upon 
the outlines of coA.St chart No. 53, Rattlesnake shoals to St. Helena sound, S. C., 80 ~00 , entirely from 
photographic reductions . 

.Mr-_ Pl~illip.r, topographical engraver, has complet<>d the topography upon coast chart No. 93, Lakes 
Borgnc and Pontchartrain, La., so!oo; and also that of coa.st chart No. 100, Point au Fer to llfar~h island, 
La.,-iroho. 

lllr. 1"fctzerot1t, toPographical engraver; completed the views upon San Pablo bay, Cal., xoho; and 
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completed also the sand upon Portland harbor, M:aine, 20 i00 ; upon coast chart No. 2, New York bay and 

harbor, 
8 
u bo 

0
; and upon general co:1st chart Ko. IV, from Cape 1\fay to Capti Henry, 4;nlooo• bel'ides 

rni.•cellaneouti corrections in topography and sand. During a portion of the year Mr. J\Ietzeroth has been 

absent from the office on account of ill health. 
Ji!Ir. Enans, topographical engraver, engraved the topograpl1y upon Koo~ bay, Oregon, 20 ~ 00 , and haR 

continued the topograpl1y upon Hudson river, sheet No. 1, from New York to Haverstraw, iio~oo• upon 
which he is at prPRPnt engaged. 

lJir. Barnard, topographical engraver, completed the sand upon coast chart No. 36, Chesapeake bay, No. 
6, from entrance to York river, suJ00 ; a portion of the sand upon coast chart No. 21, New York bay and 
harbor, irni 00 ; all the sand upon l'utomac ri\·er, Ko. 1, from entrance to Pi1wy Point, no~oo; a portion of 
that upon l'utomac river, sheets Noo. 2 aud 3, from Piney Point to Indian Head, iioi'rno• auu auJitions and 
corrections in sanding upon various plates . 

.Air. A. JYlaedtl, topaphical engraver, has engraved the topograpl1y upon Potomac river, sheets Nos. 
2 and 3, from Piney Point to Indian Head, "lf11h0 ; a portion of that upon sheet No. 4, from Indian Head to 
Little }'alls, "4obooi all the topography upon Dutch Island harbor, IL I., 10?J-00 ; and the outlines upon coast 
chart No. 47, and coaflt chart No. 48, extending from llogue inlet to Lockwood's Folly inlet, N. C., ~oo• 
and some rui8cellaneous work. 

Mr. lfondrup, miscellaneous engraver, has engraved the outlines upon general coast chart No. IV, Cape 
!'\fay to Cape Henry, 4 00

1
000 ; the outlines upon upper part of San Francisco bay, Ci!.l., 5 0 & 0 0 ; has engraved 

with the pantograph the shore-line u1rnn chart of the .Atlantic coast, sheet No. 2, from Nantucket to Cape 
Hatteras,r:1oi 0 0 0 , and i~ continuing t11e outlines upon coast chart No. 10, C11pe Ann to Plymouth, Mass., 80fi-00 • 

IYlr. E. A. ]}laedd, letter engraver, has completed the soundings and general lettering upon general coast 
chart No. IV, from Cape M:iy to Cape Henry, 40 ,}000 ; the notes upon upper part of San Francisco bay, 
Cal., sot\oo; corrections aud additions in hydrography, and lettering upon Portland harbor, Me., 20~00, 

and a large amount of miscellaneous wmk; tignreR upon steel plates for ilie8, from which punches are struck, 

and is now engaged upon the soundings of Kennebec and Sheepscot rivers, l\le, 40J00. 

]}fr. Petersen, mit>cellaueous engraver, has engraved additions to the soundings of Portland harbor, 
Me., ~o; the soundings, titles, general lettering, and notes of Potomac river, sheets Nos. 1, 2, and 3, from 
entrance to Indian Head, ~ 0 fi 00 ; the titles, notes, &c., upon Dutch Island harbor, R. I., 101,00, and upon 

·Gray's harbor, "\.V. T, 40 ~ 00 , and some miscellaneous work, anrl. is now engaged upon the title, genernl 
lettering, and notes of Calibogue souud aud Skull creek, S. C., 20 /, 00 and 4oioo· 

ltlr. Bartle, topograpl1ical engraver, completed the sand upon Bamstable harbor, Mass,~; Petaluma 
and Napa creeks, Cal., 30;\ 00 , and upon Bodega bay, Cal., 30~ 00 ; all the outlines of chart of Pacific coast, 
from Point Piiios to Bodega Head, Cal., 200'o00 ; a portion of the outlines of upper part San Francisco bay, 
Cal., 50 i 00 , and of chart of Atlantic cmrnt, No. 4, from Mosquito inlet to Key West, 1200000 ; the shore-line 

of Calihngue eound and Skull creek, S. C., 20 i 00 and ntroo• and of Gray's liarbor, W. 'I'., 40~00 ; and is 
no iv employed upon the topography of B.1m..itable harbor, i\la8B., 20 J 00. 

}jfr. Bennf'r, mbcellancouH engraver, has cngrav•~d the shorc-liue and sand of Hudson river, No. 3, from 
Poughkeepsie to Glasco, 40 ~ 00 ; the 8ancl of 'l'ornales bay, Cal., :nrf.-00 ; of Dutch Island harbor, R. I., 
Tlfm; and of Rappahannock river, sheet No. 5, from Occupacia creek to Deep creek, 60,1,00 ; besides pro­
gress 8kctchrs and miscellaneous work. 

]}fr. JV. A. Tlwmp:mn, top()grapbical engraver, )las completed the hill curves, woods, &c., upon Drake's 
hay, Cal., 407, 00 ; the outlines of Newport Ii arbor, R. I., 20~00 ; and of Potomac river, sheet No. l, from 

entrance to Piney Point, ~oii; the topography of M:etomkin inlet, Va., 211 ~ 00 ; of Oregon inlet, N. C., 
2olioo; and of Southwest Pass, .Mississippi river, :nrhro; and engraved with the pantograph the shore-line 
of the charts of the Atlantic coast, Nos. 3 aud 4, from Cape Hatteras to Key West, T

200000
; and of the 

Gulf coast in two parts; and has also engraved the sand up()n two of these charts, Nos. 2 and 3, besides 
progre1<s sketches and miscellaneous work. 

Mr. SipP, miscellaneous engraver, has completed the notes, &e., of Mount Hope bay, R. I., TOho; the 
outlines, titles, general lettering. and notes of Bristol harbor, H. I., Nhno• and of llatteras inlet, N. C., 

20 ~00 ; the letterinp: of Dutch faland harbor. R. I., roln>o; the notes of l3n<lega bay, Cal., 
3 0 ~ 00 ,~and the 

title, note!!, and lettering of SouthweE<t Pass, Missis11ippi river, 20 i 00 , and ruit~cellaueous work and progress 
sketches. A portion of the year Mr. Sipe was employed in the printing division of the office . 

. Mr. J. G. Thompaon, miscellnneous engraver, has engraved the outlines of Dutch ldlllld harbor, R. I., 
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Toimr; of Bodega bay, Cal., aoloo; of Gray's lmrbor, w. T., mooi the shore-line and all the 
]ettl'ring of approximate co-tidal lines Atlantic coaRt; the lettering and eand of Metomkin inlet, Va., 
2 0 1,00 ; the noteB of Oregon inlet, N. C., 20 600 , beside8 progress RketchPs a11d rniecellaneous work, and is 
now cngage-1 upon tlw shore-line and letteriug of Port Royal entrance, &c., S. C., 

60
i'iou· 

lllr. Buclde has puuchcd the fig·ureR of eonndings upon the following pfat.es, viz: N cwport harbor, R. I., 
2o1~00 ; Dutch Island harbor, H. I., 10~00 ; Bristol harbor, R. I., :ndrnu; Great Eastern Rock, off Moutauk 
l'oiut., 4 oboo; Hudson rin~r, No. 3, from J>oughkeepsie to Glasco, 40..)-

0 0 ; Hampton Roads and Elizabeth 
river, Ya., 40 i 00 ; Oregon inlet, N. C., 20i 00 ; Hatteras inlet, N. C., 20 l 00 ; Port Royal entrance, &c., S.C., 
60 !.-oo; CaiiLogue 1mund and Skull creek, S. C., 2 ol,00 and 40 i 00 ; Southwest Pass, l\li8sissippi river, 
;nrhoo; Bodega bay, Cal., 30 i 00 ; Grny's liarbor, W. T., ;n1/11r0 ; and upon tlie charts of the Atlantic 
coast, Nos. 2, 3, ·and 4, and of the Gulf coast in two parts, besides some miscellaneous work and 
practice. 

~Jr. Davis, apprentice, has engraYcrl the plate of approximate co· tidal lines, Gulf of ::\Iexico; tl1e lettering 
of Great Eastern Rock, off l\fontauk Point, -4 a-Iii.HP besides work upon progress sketches, and miscellaneous 
work anq practice. 

Li.ft ef maps, preliminary charts, and skf'tcl1es engrared or cngral!ing during tJie year ending October 31, 
r 1863, arrangrd in order qf ser:lio11s. 

Name. 

SEGTION I. 

Progress sketch A. (primary trinngulation) ....... ----····· ···---··· 
Prngress sketch A Iii>, (upper) (additions) ........................ . 
l'rogrn•s ~ketch A bis, (low .. r) (additions) .....•. ···-·· •..•.. ··--·· 
Kennebec ttud Sl.iei:pscot rivers, 1\1 aine ..... __ .................... . 
Portland harbor, Muine ....•...................... - ............. . 
Coast chart, l'\o. 7, Muscongus l1a)" to Po1tland, Maine ............. , 
Coast cl1art, No. 8, 8<'guin island to Kennebunk Port ....... _ ....... · 
Coast chart, No. 9, Cape Neddick to Cape Ann ........ _ ........... · 
Coast chart, No. JU, Cnpe Ann to Plymouth harbor ............... . 
Co"st chart, No. 11, Plymouth harbor to Hyannis harbor ....... ----
Barnstliblc harbor, :Mass .•..•.... _ ... _ ............. _. - _ . _. __ .... . 
Dutch Island harbor, Nnrraganset bay, R. I. ...... - ...... - ....... . 
Bristol harbor, Narraganset bay, R. I. .. _ ................ - ... _ .. . 
Newport and Coaster's ha1·hor, Narragunsct bay, R. I. ............ . 

SECTION II. 

Progress sketch, New York bny and Hudson rh·er, (additions) ... _ - .. 

Atlantk coast of the United States, (in four sheets,) sheet No. 2, Nan-
tucket to Cape H attera.• _ . _ .......•..•.. _ •• _ .. _ •.. _ ..• __ •• __ •.. 

Hudson river, No.], New York to Haverstraw ..........•.......•.. 
Hudson river, No. 3, Poughkeepsie to Giii.Seo.----- ---· ......•.•... 
New York hay and harbor, coa~t chart No. 21 •.. _ .. _ .... __ ... _. _. __ 
Phelps's !edge and Great Eastern Rock .....• --· .•...... -- ... __ .... 

SECTION III. 

Pr<>gTess sketch C, (additions) ..... - .. _ . - - - .. - . - ...... - - . - - ..... . 
General chart of the coast, No. IV, Cape May to Cape Henry ..... - .. 

Potome.c river, (in four sheets,) sheet No, 1, entrance to Piney Point .. 
Potomac-river, (in four sheets,) sheet No. 2, Piney Point to Lower 

Cedar Point ______ .... __ --·-·· ....••.... -- ....... --· .. - ...... . 
Potomac river, (in four sheets,) sheet No. 3, Lower Cedar Point to In-

dian Head .. ___ .... __ - • -- • - ..... - . - .. - - - · · - - - · - - - · - -- · - - - - · · · 
Potomac river, (in four sheets,) sheet No. 4, Iudiau Head to Little Falls. 
Rappahannock river, sheet No. 5, Occupacia creek to De~p creek ... . 
Coast eh1U't, No. 29, Greeu Run inlet to Little Maehipongo inlet. .... . 
Coast l'hart, No. 36, Chesapeake bay, No. 6, entrance to York river.. 
Coa.st chart, No. 37, Cape Henry to Currituek, N. C. --- -- •......... 
Hampton Roads and Elizabeth rivers, Va .............•........... 
Metomkin inlet, Ya. .. __ • _ .• _ ... _ .. _ .. _ ... _ .. _ .. _ . _____ ..... ___ . 

SECTION IV. 

Progress sketch D, (additions)---·-·----··-···· .•.. ---··-····-··· 
Hatteras inlet. •...... - .• - - .. - - .. - - • - - - - - - . - . - - - - - ... - ...... - - . 
Oregon inlet. - . - - .... - - - . - - . - . - . - - · - - . - - - .. · · .. - . - - - - - - - ·. - - - - - -
Coast chart, No. 47, Bogue inlet to Barren inlet, N. C ...... -··- --··'· 
Coast chart, No. 48, Barren inlet kl Lockwood'• Folly inlet, N. C ..•. / 

Scale. 

1-1,000,000 
1-400, (1(10 
l--iOU,000 
1-40, (1(10 
1-20,0(10 
1-i"O, ()(JO 

1-i"O, 1100 
1-80, fill() 
1-00,0110 
l-H0,000 
1-20,0!10 
J-)(1, 1100 
J-20,00U 
l-2U,UUO 

]-)(J0,000 
1-200,000 

1-1,200,000 
l--011,000 
1-40, 000 
1-80, 000 
1-40, 000 

1-400,000 
1-400,000 

1-60,000 

1-60,000 

1-60,000 
1-40, ()()() 
1-GU,000 
l~'lll,000 
l-80,000 
1-811,000 
1-40,000 
1-20,000 

1-400,000 
l-20, 000 
1-20,UUO 
1-80,000 
l-80, 000 

Description. 

Sketch ... -- . 
. __ .do __ ..... --· ... -·. 
... do ... ·-._ ... --· -- . 
Fiuished <·hart ..... _ .. ! 
Finished h1uhor chart .. ! 
Fini8hed chart ..... _ .. 1 

·-- ..... do ....... __ ... i 
.. ____ .. do ........... . 
_ ...•... do. ____ .. __ .. . 
- . -· -- .. do .. -- ....... _ 
}'inishcd harbor chart .. 

' ........ do ...•........ 
Preliminary chart. .... : 
.. _ ..... do .. _ - ....... -1 

Remarks. 

Eng-m,·ed. 
Do . 
Do. 

Eng-raving. 
Engra \"ed. 
Eng-raving. 

Do. 
Do. 
Do. 
Do. 
Du. 

Engraved. 
l>o. 

Engraving. 

Sketch ...... -- ................... ! EngraYed. 

i 
Preliminary chart ..... ! 
Finisht'd ehart .... _ ... ' 
Preliminarv chart ..... i 
Finished eiiart. _ ...... j 
Sketch ..• _ .... _ ..•... ' 

I 

Sketch .... -- ........ . 
Genera I coast chart, 

(preliminary) .... ---
Preliminary chart .... . 

. ...•.. do •.. - -- . ··---

........ do ........... . 

. ....... do ....... -· ·-·i 
--·- .... do ........... . 
Finished chart. ...... . 
. .. --·.do ......... -- . 

. . - ........ lltl .... - - - . - . - - . I 

Preliminary chart ..... 
Sketch_ ..... - ... _ .• _ . 

Do. 
Engraving. 

l>o. 
Do. 

Engnwed. 

Engraved. 

Do. 
Do. 

Do. 

Do. 
Engraving. 
Engruw'd. 
Engruviug. 
Engnwed. 
EugraYiug • 

l>u. 
Engraved. 

Sketch ...... _ . . . . . . . . En'baved. 

: : : ~~::: : : : : : : : : : : : : : i n~: 
}'inished chart. ... __ .. : En~aving. 
........ do............ o. 
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List of mapa, charts, and preliminary sketckes engraved or engraving, &c.-Continued. 

Name. 

SECTION V. 

Progress skolcl1 E, (ad di tious) .. - _ . __ .. ___ - . - • - - - - - - .... - - _ ... - - . 
Atlautic coMt of tlw United States, sheet Nu. 3, Cape Hatteras to 

Mosquito iulet. .••.. ·----· ·----· ·---·· ---- ---- ------ ·-·--· ---· 
Port Royal eutram'<l, &c., (additions aml corrections) •••.. --·--· .... 
Calibogue sound uncl Skull creek, S. C. - •...•••. --- .•. __ .. _ .. _ .• _. 

Cuust chart, No. :>3, Rattlesuake shoals to St. Helena sound, S. C _ ••. 

SECTION VI. 

Progmss sketch F, Flori<la Keys, (additions)------ ____ -----------· 
Atllintie coast of the United titates, sheet No. 4, Mosquito iulet to 

K••y "\\"est. - - - - - - . - - - . - - . - . - - - - ... - - - . - - - • - . - - .. - - - . - - - - . - - - - . 
GP11eral chart of the t•o11st, No. X, Key Biscayne to Marquesas l{eys .. 
Cu..st chart, No. 71, Newfound Harbor K<>y tu lloca Grande Key_._. 

SEC'l'IOXS TII, YIU, IX. 

Prog-ress sketch H, (11dditions). --- . -- _. ______ .. __ •••••.•••.•.•... 
Gulfcoust of the Cuited :,)tates, eastern part. .... ···------- --------i 
S'mthwe1;t l'ass of the ~1ississippi riYer. - ... __ ... ___ . ___ .. ___ ..••.. ' 
Coast churl, No. 9:l, Lukes Burgne and l'ontchartrain, La .•...••••• 
Coast chart, No. J 00, Atchafaluyu bay ancl Cot" BhmcLe \Jay Lu .• _. 

SECTION X. 

Progress sketch J, (lower sheet) (additions). __ .. ___ . ____ •. __ .••••. 
Progress 8ketcb ,J, (middle sbert) (additions)._. _____ . _________ .. _. 
Pacitic coast, from l'oint. Piiio,~ to Bod"g" Head, CaL _____ • _. ______ _ 
Upprr part of San Francisco bay, Cal.. ____ -· - - -- _ ... ________ ----
Sau Publo bay, C11J. __________ ---- -·-· ____ -- - . ---- ---- --- _ -···--
DrnkP's bny, VaL ________ . _______ • ___ •. ____ .•• ___ • ___ . _. __ . ___ . 
l'u111ul(~7s bay, Cal. ... - - . - .•• - - . - ___ .•.. ___ .... - ......•.... - •••.. 
.l:fodega bay, Cal ... ··--··---···- •••••. ·-··--·----·---··--- •••••. 

SECTION XJ. 

Progress sketch K, (upper sheet) (additions). __ ._. ___ . __ •. __ .•• ___ . 
Ko<>s bay, Oregon .. ____ .. --··-- _____ . __ ·--- ____ ... --- . _ ..•• ___ _ 
Gray"s harbor, \V. 'l'.. _. _. __ .. _. __ ... _ ... _ ... __ .. ___ .. _ .. _ ..•. _ 

:MISCELLANEOUS. 

8keteh showiug progress of coast survey ..•.• _________ . __________ _ 
Approximate co-ti<htl lines, sailhtg lines, &c., Atlantic cuast. ___ . ___ . 
Co-tidal Jines, semi-diurnal ticles, Gulf of Me,xico .. ___ . ____ . _______ . 

Reale. 

1-600,000 

1-1,200,000 
J-4)0, ()()!) 

l-40, 0011 
1-:W,OUll 
1-tlU,OOll 

1-400, 000 

1-1, 200, (1(10 
1-400, (1(10 

1-80,000 

l-f,00, 000 
1-1,200,0UO 

l-20,ll(l(I 
1--t:!O, CXJO 
1 l:lll,llUU 

1-600, 000 
1-6110, ouo 
1-\WO,UllO 

1-511, uoo 
1-ilO,OOU 
l-411, uoo 
1-ao, 0011 
1-ao,uoo 

l-600, 000 
1-20, uoo 
1-40, U(JO 

Description. 

Sketch._ .. _. __ ... __ - . Engrawd. 

Preliminary chart. __ . . Do. 
·--- ____ <lo.-··-· ___ --· I>o. 
________ Jo ______ ·----- Do. 

Finished chart._ ... _. , Engraving. 

Sketch --------------1 Engraved. 

Preliminary ebart. __ .. 
1 

Engraving. 
General eoa8t cha.rt. __ . Ho. 
Fiuishcd chart ... ____ . Engraved. 

Skcteh. - • • • • _ . _ _ •. _ . 
Preliminary chart. ___ . 
Skete h _ - .. _ _ _ _ __ . _. __ 
Fiuished chart .• _____ _ 

-- .••. do .•••.. -····-

Sketch._ •••• ____ ..• __ 
__ .. do ______ ------ ___ _ 
Prelimiuary chart. ___ _ 

. . __ .. clo ______ ----- _ 
Finished chart._._ •. __ 
Prelimiiiary chart .•. __ 
Finished chart _______ _ 
Preliminary chart .• __ _ 

.. 
Engraved. 
Engraving. 
Engraved. 
Engraving. 

Do. 

Engraved. 
Do. 
Do. 
Do . 
Du. 
Do. 

Engrnving. 
Engravecl . 

Sketch ..•••....••••.• Engraved. 
Finished chart._._____ Do. 
Preliminary chart •••. _ Do. 

1-5, 000, 000 Sketch .... _. ---- .. __ Engraved. 
1-10, 000, 000 _ ..• do .. ____ - - - - •.•. -- Do. 

l-6,llllU,OOO ..•• do .••••. ---···.... Do. 

LIST 01' COAST l'VRVEY MAPS, PRELIMINARY CllARTS, AND SKETCHES, ENGRAVED, GEOGRAPHICALLY 

ARRA:.IGED. 

1. List ef mapa and r:liarts engraved. 

No. ~- Portland harbor, Me ..••••••.••..••....•....•.••......•.••...•..•.••.•...• 
2. Richmond's island, Mc ......•.....•............•....•........... - .....•.... 
3. Newburyport harbor, Mass ...• _ •.•..•••... _... . . _ ..•............... , •••... 
4. Ipswich and Annisqnam harbors, Mass .......... _ ••. _ ...••.........•....•••.• 
5. Rockport harbor ...•......•.••••.. do. _ .... __ ... __ . . . . • • . . . • . . . . • .•.... _ .. 
6. Gloucester harbor .. _ ...•....... _. _do ... __ .............. __ .... _ .... _ . . _ .. . 
7. Salem harbor. . . _ •........ _ .... __ do_ ..... _ ..... _ . . . _ ... _ ...... _ .. _ ..••.• 
8. Lynn harbor._ ...........•.. _ ..... do ............•..•..•.............•.•••• 
9. Boston harbor, (new edition,) 1859 .. do ..... _ ......... ___ ......•.....•...••.. 

10. Plymouth harbor: ................ do ..... , , ..................... , ...•.... , 
11. Well fleet harbor .....•..••........ do. . . •... : .......... __ ... _ ..•..... 
12. Provincetown harbor .•..•...••.••. do ..•••...•.....•...•..••.•...••.••••••• 

1-20,000 
l-20,000 
1-20,000 
1-20,00(J 
1-20,000 
1-20, 000 
1-25,000 
1-20,000 
1-40,000 
1-20,000 
1-50,000 
1-50,000 
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No. 13. Bass River harbor ....•............ Mass.................................... 1-40, 000 
14. Nantucket harbor ....••.......••.... do........ . . . • • . . . . . . . . . . . . . . • . . . . . . . . 1-20, 000 
1.'). Muskt>get channel, (new edition,) ...... do.... . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . 1-60, 000 
16. Hyannis harbor ........•.•..•...... do.... . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . 1-30, 000 
17. Harbor of Edgartown ....•.......... do.................................... 1-20, 000 
18. Harh<>r of Wood's Hole ..••........•. do. . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . 1-20, 000 
19. Harbor of Holmes's Hole and Tarpaulin Cove, llass ..••..•...•..... , . . . . . . . . . . • 1-20, 000 
20. Harbor of New Bedford, Mass.,.,... . • • • . • • . . • • . . . . • • • . . . . • . . . . . . . . . . . • • • . • 1-40, 000 
21. Dutch Island harbor, R. I.. . . • • • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . • . . • . . . . . 1-10, 000 
22. General chart of the coast from Gay Head to Cape Henlopen...... . . . . . . • . . • . . . . 1-400, 000 
2::!. Fisher's Island sound .... ,Conn... . . . . . . . . . . . . . . . • . . . . • • • . . . • • . . • . . . . . . . . • • • 1-40, 000 
24. Harbor of New London .... do .........•........................• , . . . . . . . . . . 1-20, 000 
25. Mouth of Connectieut river, do............. . . . . . . . . . . . . . • . . • . . . . • . . . . . . . . . . . 1-20, 000 
26. Harbor of New Haven, Conn., (new edition,) 1852............ . . . . . . . . . . . . . . . . 1-30, 000 
27. Harbors of Black Rock and Bridgeport, Conn., (new edition,) 1852...... . . . • . . . . 1-20, 000 
28. Harbors of Sheffield and Cawkin's islands, (new edition,) 1852.... . . . . . . . . . . . . . . . . 1-20, 000 
29. Huntington bay, N. Y........... . . . . . . . . . . . . . . . . . . . . . . . . . • . • . . . . . . . . . . . . . 1-30, 000 
30. Oyster bay or Syosset harbor, N. Y..... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1-30, 000 
31. Harbors of Captain's island, East and West, Conn..... . . . . . . . . . . . . . . . . • . . . . . . . 1-20, 000 
32. Hempstead harbor, Long Island, N. Y.... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1-20, 000 
33. Hart and City island, and Sachem's Head harbor, N. Y ......•............ 1-20, 000 & 1-10, 000 
34. Hell Gate, N. Y.... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1-5, ooo 
35. Coal:!t chart, No. 15, Long Island sound-east ..........................•..•... 
36. Coast chart, No. 16, Long Island sound-middle .•.............•...••...•..••.• 
37. Coast chart, No. 17, Long Island sound-west. . . . . ...............•........•.• 
38. Coai!t chart, No. 18, Long Island, south coast-west ........................... . 
39. Coast chart, No. 19, Long Island-middle ...........................•.....••.. 
40. Coast chart, No. 20, Long Island-east ...•.•.•.....•.•••...•.....•.•......•.• 
41. New York bay and harbor, and the environs, N. Y., No. 1 ....•..•.•••...•...... 
42. Do .••..• do ..•... do ....... do ......••.. do .. No. 2 .•.•• , ............... . 
43. Do ....•. do ...••. do ...••.. do .... , ..••. do .. No. 3 ..................... . 
44. Do ..••.. do ...••. do . . • • • . do ..•...••.• do .. No. 4 ......•...•...•.•.••.• 
45. Do .•.... do ...•.. do ......• do ......••.. do .. No. 5 ..................••.• 
46. Do ...•.• do ...... do ....... do ...•...... do .. No. 6 .•.•.....•.•.....•••• 
4 7. Do ...... do ..... do •...... do .......... do . . . . . . . . . . . . . . . . . . . . . . . . ....• 
48. Little Egg harbor, N. J .................................................. . 
49. Coast chart, No. 25, Delaware bay and river-sheet No. 1, Del. ................. . 
50. Coast chart, No. 26, Delaware bay and river-sheet No. 2, Del., N. J., and Penn' a .. 
51. Coast chart, No. 57, Delaware bay and river-sheet No. 3 ...................... . 
52. Do .... No. 31, Chesapeake bay, No. 1, (upper series,) ....................•• 
53. Do .... No. 32 ......•..• do .... No. 2 ....•. do ..........................• 
54. Do .... No. 33 .......•.. do .... No. 3 ....•• do .... · ......................• 
55. Do .... No. 35 .•...•••.• do .... No. 5, (lower series,) .............•........ 
56. Do .... No. 36 .........• do .... No. 6 ..........•...............•......•• 
fJ7. Pa.tapseo river, Md ..••.••..•...•••.•....••..••...........•.......•..•.... 
58. Harbor of Annapolis and Severn river, Md.. . . . . . . . . . . . . . . . . . . • . . • • . • . • • . • ..... 
59. Mouth of Chester river, Md ..•..•.•....••........••...........••••......•.. 
60. St. Mary's riv€r, Cornfield harbor, and Point Lookout, Md. . • • . . . . . . . • . . ...... . 
61. Rappahannock river-sheet No. 1, from Fredericksburg to Moss Neck, Va ........ . 
62. Do .•..•. do .... sheet No. 2, from Moss N eek to Port Royal, Va. . . . . ...... . 
63. Do .•.••• do ..•. sheet No. 6, from entrance to Deep creek, Va ............. . 
64. York riv~r, from entrance to King's creek, Va •.....•....•....... : . . . . . . . . . .. . 
65. York river, from King's creek to· West Point, Va.. . . . . . . . . . . . . . . . . . . . . . . . ... . 
66. Paaquotank. river, N. C .••••••.•••••••.•......•...................•.•....•• 

17 c 8 

1-80,000 
1-80,000 
1-80,000 
1-80,000 

1-80,000 
1-80,000 
1-30,000 
1-30,000 
1-30,000 
1-30,000 
1-30,000 
1-30,000 
1-80,000 
1-30,000 
1-80,000 
1-80,000 
1-80,000 
1-80,000 
1-80,000 
1-80,000 
1-80,000 
1-80,000 
1-60,000 
1-60,000 
1-40,000 
1-60,000 
1-60,000 
J-60,000 
1-60, ooc 
1-60,000 
1-60,000 
1-60,000 
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No. 67. Coast chart, No. 40, .Albemarle sound, N. C.-west .....•...........•..•......• 1-80,000 
1-80,000 
1-20,000 
1-30,000 
1-30,000 
1-30,000 
1-50,000 
1-30,000 
1-30, 000 
1-40,000 
1-20,000 
1-2.5,000 
1-30,000 
1-50,000 
1-80,000 
1-80,000 
1-30,000 
1-40,000 
1-80,000 
1-80,000 
1-80,000 
1-40,000 
1-40,000 
1-40,000 
1-50,000 
1-50,000 
1-30,000 
1-40,000 

68. Coast chart, No. 41, .Albemarle sound, N. C.-east ....••...•.................• 
69. Beaufort harbor, N. 0 ......• , •. " ...••.....................•.......•........ 
70. Cape Fear river, from entrance to Federal Point, N. O ..•••......•...•..•......• 
71. Cape Fear river, from Federal Point to Wilmington, N. C ...........••.••......• 
72. Charleston harbor, S. C., (new edition,) 1858 ...........•.•...•....••••........ 
73. North Edisto river, S. 0., (new edition,) .........•...•...••......•..•••.•....• 
7 4. Ossabaw sound, Ga .••..••••••• , •.••••••..•......•••.•.......•••••.......• 
7 5. Sapelo sound, Ga .....•••••.....•.•••.••..........•..••...•..••.•......... 
76. St. Simon's sound, Brunswick harbor, and Turtle river, Ga ......•..•.••.••....•• 
77. St. Mary's river, and Fernandina harbor, Fla .....•..•......•.........•••......• 
78. St. John's river, from entrance to Brown's creek, Fla .............•............• 
79. St. Augustine harbor. . . . . .•............ , ••.. do ..........................• 
80. Key West harbor and approaches ...........•.. do ..••..........••.........•. 
81. Coast chart, No. 68, I<'lorida reefs, Key Biscayne to Carysfort reef. . . . . . . ...... . 
82. Coast chart, No. 71, Florida reefs, Newfound Harbor key to Boca Grande key .....• 
83. Entrance to Pensacola bay, Fla. ..•.......................................... 
84. Entrance to Mobile bay, Ala .•.........•...... ; .....•..........••.•••....... 
85. Coast chart, No. 90, Mobile bay, Ala ........•.......•...••.....•............. 
86. Coast chart, No. 91, eastern part of Mississippi sound, Bonsecour's bay to Round island, 
87. Coast chart, No. 92, western part of Mississippi sound, Round island to Grand island .•• 
88. Oat and Ship Island harbors, Miss ....•..•.......•......•.•....••............ 
89. Entrance to Galveston bay, Texas, (new edition,) 1856 •....•..........•........ 
90. San Diego bay, California ....•.........•......................••..... , •••.• 
91. Entrance to San :Francisco bay, Cal..... . . . . . . . . . . . . • . . . . . . . . . . •..........• 
92. San Pablo bay .•...•••..•..... do ......•..............•...•....•.•....•.... 
93. Mare Island straits ....•.•..... do ...•..•...•....••.•..••..........••..•.... 
94. Koos bay, Oregon ......•..•••..• , .•••••..••.......•...................... 

2. List ef preliminary charts and 1ketcliea engraved. 

No. 1. Alden's Rock, Me......................................................... 1~1, 000 
2. Eggemoggin reach, Me................................................. . • 1-20, 000 
3. Kennebec river ..... do ••...•.••................•. ,......................... 1-30, 000 
4. Portland harbor .•... do. . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . • . . . • . . . • 1-20, 000 
5. Portland harbor, (commissioners' line,} Me.............. . . . . . . . . . . . . . . . . . . . . . 1-10, 000 
6. York River harbor, Me ...•..•.....•..•.............•........... '............ 1-20, 000 
7. Portsmouth harbor, N. H....... . . . • . . . . . . . . . . . . . . . . . • . . . . . . . . . . . • . . . . . . . . 1-20, 000 
8. Stellwagen's bank, (2d edition,) Mass.. . . . . . . . . . . . . . . . . .. . . . . . . . . . . . • . . . . . . • 1-400, 000 
9. Boston bay ....•.............. do.......................................... 1-175,000 

10. Current chart, Boston bay ...•.... do....... . • . . . . . . . . . . . • . . . . . . . . • • • • • . . . . . • 1-100, 000 
11. Minot's ledge ....•..•...•..•.•. do......................................... 1-10, 000 
12. Sea-coast United States, No. 4--aouth part of Massachusetts. . • • • . . . . . . • • . . . • . . • 1-200, 000 
13. Barnstable harbor, Mass ••..••..... , . • . . . . . . . . . . . . . • . • • . . . • • • • . . . . . . . . . . . • 1-20, 000 
14. Nantucket shoals, Mass., (new edition,).................. . . . • • . . . . . . • . . . . • . . . . • 1-200, 000 
15. Tidal currents, Nantucket shoals, Mii.Bii .....••.........• ; • . • . . . . . . . . . . • • . . • . . . 1-300, 000 
16. Sow and Pig's reef ........................................................ 1-240 & 1-20, 000 
17. Mount Hope bay, R. I.......................................... • . . • . . . . . . . 1-40, 000 
18. Bristol harbor ....• do...... . • • • . • . . . . . . • . . . • . • • • . . • • • . . • . . . . . . . . • . . . . . • • • 1-20, 000 
19. Phelps's ledge and Great Eastern Rock off Montauk Point...................... 1-40, 000 
20. 'l'idal currents Long Island, N. Y....... . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . • . . . • 1-800, 000 
21. Coast chart, No. 21, New York bay a.nd harbor, N. Y........................ 1-80, 000 
22. Pot rock and Way's reef ••••••••••.••.•••.•••••• do .•••••••••••.•••••••••••. 
23. Hudaon river, No. 1, from New York to Haverstraw, do .•••.••...•..••.••. ,..... 1-6(), ()00 
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No. 24. Hudson river, No. 2, from Haverstraw to Poughkeepsie, N. Y ..•.......•....... 
25. Buttermilk channel. • . . . . . . . . . . . .................... do ..........•......... 
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1-60,000 
1-5,000 

26. Beacon ranges ....••..•..•.........•......•......... do. . . . . . . . . . . . . . . . . . . . 1-40, 000 
27. Romer shoals and Flynn's knoll ........................ do. . . . . . . . . . . . . . . . . . . . 1-40, 000 
28. Changes in Sandy Hook, New .Jersey ••............................• 1-10, 000 & 1-40, 000 
29. Sea·colll!t Delaware, Maryland, and part of Yirginia. . . . . . . . . . . . . . . . . . . . . . . . • 1-200, 000 
30. Delaware and Chesapeake bays.... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • 1-400, 000 
31. Patuxent river, Md., (upper sheet.) . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1-30, 00 0 
32. Patuxent river, M., (lower sheet,).... . • . . . . .. . .. .. . .. . . . . . . . .. . . . . . . . . . . • . 1-60, 000 
33. Chincoteague inlet, Va.... . . . . . . . . . . • . • . • • . . . . . . • . . . • . • . . . . . • . . . . . . . . • • . . • 1-40, 000 
34. Sea-coast of Virginia and entrance to Chesapeake bay.... . . . . . . . . . . . . . . . . . . . . . • 1-200, 000 
35 . .Tames river, (upper sheet,) Va............................. . .. ...... ,, .. • . 1-40, 000 
36. Rappahannock river, No. 3 .... Va.................. . . . . . . . . . . . . . . . . . . . . . . . . . 1-20, 000 
37. Do ....... do .. No. 4 .... do........................................... 1-20, 000 
38. Do ....... do .. No. 5 .•. • do ..............................•............ 
39. Potomac river-sheet No. 1, entrance to Piney Point ...........•..•............ 
40. Do .... do .... do .. No. 2, Piney Point to Lower Cedar Point ....•.............. 
41. Do .... do .... do .. No. 3, Lower Cedar Point to Indian Head ................•. 
42. Wachapreague, lfachipongo, and Metomkiu inlets, Va .....•................... 
43. Metomkin inlet ...........•.•................ do .......................... . 
44. Ship and Sand Shoal inlets ..................... do ........ , ................. . 
45. Entrance to Chesapeake bay ...............•.... do. . . . . . . . . . • . . . . . . . . . . . . . .. 
46. Cape Charles and vicinity .•.................... do ..............•...•....•... 
4 7. Cherrystone inlet .•.•••..••••.......••.•..•... do .....•..............••..... 
48. Pungoteaguc inlet . . . . . . . . . . . . . . ......••.••••. do . . . . . . . . . . . . • . . . . . . •..•... 
49. Fishing or Donoho's battery, Md .......................................... . 
50. General chart of the coast, No. 4, Cape May to Cape Henry ....••..•.••......•.. 
51. .Albemarle sound, N. 0 .......................................•............ 
52. North Landing river, Virginia and North Carolina...................... . ..... . 
63. Diagrams, showing the effect of the wind in elevating and depressing the water in .Al-

bemarle sonnd •........•....•..........•....•..........•......•........• 
54. Oregon inlet, N. 0., 1862 .••.••.....•......•........•••.•..•...•....•.•..... 
55. Hatteras shoals, N. 0 ..................................................... . 
56. Cape Hatteras, N. C .....••........••••..••...........•••.................. 
57. Hatteras inlet, N. C ., (4th edition,) . . . . • ••.•.••••••..•..•.......••....•...... 
58. Hatteras inlet, N. C.-survey of 1861 ................................•...••. 
59 . .Atlantic coast of United States-sheet No. 2, N1mtucket to Hatteras ....•..•...... 
60. Atlantic coast of United States-sheet No. 3, Hatteras to Mosquito inlet ...•••..... 
61. Ocracoke inlet, N. C ..•....•.....••.•......•...•.••...•.•..........•....•.• 
62. Sea·colll!t of North Carolina from Cape Hatteras to Ocracoke ...............•..... 
63. Thimble shoals, N. C .............•.•....................•... _ ......•...... 
64. Beaufort harbor ..... N. C ..•..•...........................•............••.. 
65. New river and bar ..•. do . • • . . . . . . . . . . . • . . • . . • . . • • • • • . . . ..•......•...••...• 
66. Frying Pan shoals .... do .....•....•...•.•...........•...............•..... 
67. Cape Fear river and New inJct, N. C ........................................ . 
68. Gulf Ste&m explorations, 1853 ..•.••......................••.........•...... 
69. Diagrams Gulf Stream explorations, 1853. . . . . . . . • . . . . . . . . . . . . . . . • . . . . . • _ .... 
70. Gulf Stream explorations, 1854 ...••.....................••..••..•...•.....• 
71. Diagrams Gulf Stream explorations, 18J>4 .................................... . 
72. Gulf Stream explorations, 1855.......... . ...............•.•............... 
73. Diagrams Gulf Stream explorations, 1859 ..•.....••..•...••.....•.•........... 
74. Do ...... do ...•.•.••. do ..... 1860 ..........••.......••..•.••.•.•...... 
7 5. Gulf S tTeam chart from 1845 t-0 1860 ...•.. , ......... _ . • . . . . • • . . . . . . . . • • . . .. . 
VG._ Cape Roman shoals, S. C .••.•...••.•••.•.. ~ •..•..•••....•..•••••.....•.•.• 

1-60,000 
1-60,000 
1-60,000 
1-60,000 
1-40,000 
1-20,000 
1-40,000 

1-100,000 
1-80,000 
1-40,000 
1-40,000 
1-80,000 

1-400,000 
1-200,000 

1-40,000 

1-20,000 
1-120,000 

1-20,000 
1-20,000 
1-20,000 

1-1,200,000 
1-1,200,000 

1-40,000 
1-200,000 

1-80,000 
1-20,000 
1-15,000 

1-120,000 
1-40,000 

1-5,000,000 

1-5,000,000 

1-5,000,000 

1-1001000 
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No. 77. Sea-coast of the United States, No. 14, S. C ................................. . 
78. Winyah bay and Cape Roman shoals . do. . . . . . . . • • • . • . . ...•..•............ 
79. 'Vinyah bay and Georgetown harbor ..... do. . . . . . . . • . . • ........•............. 
80. Bull's bay. . . . . . . • . . . . . ............ do .....•............................ 
81. Comparative chart, Maffitt's channel, S. C., (new edition,) ..•... - .••............. 
82. J'vlaffitt's channel, 8ections, S. C .........••••••...........•.................. 

1-200,000 
1-100,000 

1-40,000 
1-40,000 

1-5,000 

83. Romerly marshes, S. C............ . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . • . . • 1-10, 000 
84. Port Royal entrance, Beaufort, Broad, and Chechessee rivers, S. C. . . . . . . . . . . . . . . 1-60, 000 
85. Calibogue sound and Skull creek ..........•......•........ do.. . . ...... 1-20, 000 & 1-40,000 
86. Savannah river entrance, Ga......................... . . . . . . . . . . . . . . . . . . . . . . 1-30, 000 
87. Savannah city, Front and Back rivers, Ga..................................... 1-20, 000 
88. Savannah river ....••..•........... do. . • . . . . • . • • • . • • . • . • . • • • • • . . . . • • . . • • . . 1-40, 000 
89. Do boy bar and inlet .•..••........... do. . . . . . . . . . • • . . . . . . . • • • • • • . • . . . . . . . • . . 1-40, 000 
90. St. Simon's sound and Brunswit:k harbor, Ga ...•...... '. .......•.•.....•...• , . . 1-40, 000 
91. St. Andrew's sboal, Ga. . . . . . . . . . . . . .....................................• 
92. St. Mary's bar and :Fernandina haTbor, Fla., comparative chart ................... . 
93. l\Iosquito inlet, Fla .......•.................... - ......... - ..••..•..•...... 
94. Cape Canaveral do ........••.•.•.••.....•..•...••.•.......••••............ 
95. :Florida reefo .•.. do .••............••.•••..•.•...••••••••.•.•.•..•...••..... 
96. Turtle harbor ... do. . . . . . . •..••...............••....................•..... 
97. Beacons on :Florida reefs, Fla ...........•..••.........•...•.••...••••.....• 

l-G0,000 
1-20,000 
1-40,000 
1-60,000 

1-200,000 
1-40,000 

98. Coffin's Patches, Fla................................................ . . . . . . 1-20, 000 
99. Key Biscayne, Cape Sable and bases, Fla .•...•......... , ....•••.... 1-60, 000 & 1-400, 000 

100. Legare anchorage ...••.............. do........ . . . • . . . . . . . . . . . . . . . . . . . . . . . . . 1-20, 000 
101. Key West harbor, (2d edition) ........ do..................................... 1-100,000 

102-07. Key 1Vest tidal diagrams ........... do ..................................... . 
108. Rebecca shoals ....•.....••......... do ........•..............•....•........ 
109. Reconnaissance of vicinity of Cedar Keys, Fla ......•....•......•.•...•.....• 
110. Channel No. 4, Cedar Keys .............. do .•..•..•.........•.•••..•..•••• 
111. Cedar Keys, and approaches, (new edition,) .. do ......•....•...•..•..••..••.•... 
112. Ocilla river ............ -·-- ............ do ....... - ....................... . 
113. St. 3-lark's bar aud channel. .............. do ............................... . 
1l4. Middle or main and Wetit;,rn entrauces St. George'8 sound, Fla ...•..••........• 
115. Eastern part of St. George's sound ....•.....••.......... do ....•.......•....• 
116. Western part of St. George's sound ..........••.......... do .....••••..•.....• 
117. St. Andrew's bay ..........................•..•..•••.. do ...........••..... 
118. Escambia and Santa .Maria de Galvaez bays .............. do ............. _ ... . 
119. Sea-coast of part of Alabama and Miss ....... __ ... __ ........... __ .......... . 
120. Mobile bay, (2d edition,) Ala ...............................•............... 
121. Horn Island Pass, and Grand bay, }iiss ....................•......•......•... 
122. Horn Island Pass, and Grand bay, }iiss., (new edition,) ............••.•.•.•..... 
124. Biloxi bay ...................... do ....•..•................•.....••.....•. 
123. Pascagoula river ...•........•.... do ......••...••.•....•..•..•••••.....•..• 

125-34. Cat island tidal diagrams .......... do ......•........................•...... 
135. Pass ChriRtian ........•...•...... do ..•.••................................. 
136. Delta of the Mississippi, La .•...•....••......•••••••...•..•..••..•..•.....• 
137. Passe a Loutre, La ......... _ ...•.....•. : ..••••.••.••....•...••••••.......• 
138. Reconnaissance of Southwest Pass, Mississippi river, 1862 ......••••..•......... 
139. Gulf of Mexico, with profiles of deep-sea soundings, (new edition) .............. . 
140. Barataria bay entrance, La ................................................ . 
141. Pass Fourchon ........ do ....••..............................•...•........ 
142. Timbalier bay entrance. do .•...........................•......•............ 
143. Isle Dcrniere, or Ship Island shoals, La ..•.....•..••••...•.......•.••.....•.• 
144. Atchafalaya bay ••••...••.••••••.• do .••.....•..•.•••.........•..••••...•.. 

1-600,000 
1-300,000 

1-30,000 

1-50,000 
1-20,000 
1-40,000 
1-80,000 
1-40,000 
1-40,000 
1-40,000 
1-30,000 

1-200,000 
1-200,000 
1-300,000 
1-40,000 
1-40,000 
l-2G,OOO 

1-40,000 
1-60,000 

1-20,000 
1-20,000 

1-2,400,000 
1-30,000 
1-10,000 
1-20,000 
1-80,000 
1-60,000 
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No. 145. Entrance to Vermillion bay and Calcasieu river, La .............•......... l-30, 000 & 1-40, 000 
146. Sabine Pass, Texas.. . . . . . • . . . . • . . . . . . . . . . . . . • • • . . . . . . . . . . . . . . . . . . . . . . . . . • 1-40, 000 
147. Sea-coast of Texas, from Galveston south ................................... . 
148. Sea-coast of United States, No. 31, part of Texas ............................ . 
149. San Louil' Pass, Texas-...•.....•.................•........•............... 
150. Aransas Pass, (2d edition,) Texas •...........•...............•.............. 
151. En trance to Brazos river ...•. do .........•..........•....................... 
152. Entrance to Rio Grande river. do ..•......................................... 
153. Diagrams of heights and lunitidal intervals of diurnal and semi-diurnal tides in the 

Gulf of Mexico ....................•..............•...•.•...•......•..• 
154-S5. Co-tidal lines, Gulf of Mexico, (2 plates) .....•.•......•...........•..•...•.•• 

156. 'l'ype curves ... do ...... do .................•.............................. 
157. Wind curves, Cat island ...........................•....................... 
158. Alden's reconnaissance, western coast-lower sheet, San Francil:'co to San Diego, (new 

1-200,000 
1-200,000 

1-20,000 
1-30,000 
1-10,000 
1-20,000 

edition,) Cal ...•......•..............................•........•......... 1-1, 200, 000 
159. Cortez bank ..• do ..........•...........••...............•.•... l-100, 000 & 1-1, 200, 000 
160. San Diego entrance, (new edition,) Cal.. ......•....•................. 1-150, 000 & 1-25, 000 
161 Geological map of San Diego ...... do ....................................... 1-1, ll08, 000 
162. Catalina harbor_ .•..............•. do.. . • . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1-15, 000 
163. San Pedro anchorage, and vicinity of Santa Barbara, Cal ................ 1-20, 000 & 1-40, 000 
J 64. Anacapa island, (sketch) .....•.............•.•.••. do ....••......•......•..• 
165. Anacapa island, and east end of Santa Cruz island .... do .....•................ , 1-30, 000 
166. Prisoner's harbor, Cuyler's harbor, and north anchorage San Clemente island, Cal...... 1-20, 000 
167. Santa Barbara, Cal_ ...... _... • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . 1-20, 000 
168. Ea:ster11 entrance to Santa Barbara channel, Cal.. . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . 1-80, 000 
169 San Simeon, Santa Cruz, San Luis Obispo, and Coxo harbors, Cal.. ..... l-0, 000 & J-40, 000 
170. Point Conception ................................•.......... do...... . . . . . . . 1-40, 000 
171. Point Piiios ..........• _ ................................... do ..... _ . . . . . . . 1-20, 000 
172. Monterey harbor ........................................... do. _ . . . . . . . . . . . 1-40 000 
173. Monterey hay_ ..•....•..... _ .......••................•.... do..... . . . . . . . . ] -60, 000 
174. Geolugical map of Monterey ................................. du............. 1-150, 000 
175. Santa Cruz and Ario Nuevo harbors ..........•............... do ... l-1, 200, 000 & 1-10, 000 
1 76. San Pedro harbor ........•...............•................. do ............ . 
177. Entrance to ::::an Francisco bay .....••••..................... do ............ . 
178. San Francisco city, (new edition)._ .......................• _ .. do ............ . 
179. Upper part San .Francisco bay .••.........•........•......... du ............ . 
180. Preliminary chart of Pacific coast from Point Piiios to Bodega Head, Cal.. .... . 
181. Geological map of San Francisco ..•..•.....•....••....•.•......... do ...... . 
182. South Farallon island .•............. _ •..•......•.••...•.......... do ...... . 
183. Tidal diagrams, Rincon Point. _ ....... _ ............................ do ...... . 
184. Pulgas base ••.............•.......•••.........•............•.... do ...... . 
185. San Antonio creek ..•.••.....•....•.•...••............•.....••... do ...... . 
186. Petaluma and Napa creeks ....••.................................. do ...... . 
187. Alden's reconnaissance, western coast-middle sheet, San.Francisco to Umpqua river, 

California and Oregon .. _ ..... _ ..... _ ...... _ ................. _ •... _ •..... 
188. MeArthur's reconnaissance, western coa11t, from llonterey to mouth of Columbia river, 

sheet No. 1, ( 3d edition) ..........••.....•....•.•..•.....•.•...•.•••.... 
189. ~foArtlmr's reconnaissance, western coast, from Monterey to mouth of Columbia river, 

sheet No. 2, (3d edition) ..••.....•••...•......•.•..•......•••....... - ..• 
190. McArthur's reconnaissance. western coast, from Monterey to month of Columbia river, 

sheet No. 3, (3d edition) .................................. _ ...... _ ...... . 
191. Alden's reconnaissance, western coast, northern sheet .......................... . 
192. Point Reyes and Drake's bay, Cal.. ......................•.................. 
193. Drake's bay . ........•...... do . ......................................... . 

1-20,000 
1-400,000 
1-10,000 
1-.50, 000 

1-200,000 
1-150,000 

1-400,000 
1-20,000 
1-30,000 

1-1, 200, 000 

1-1,200,000 
1-40,000 
1-40,000 



 

134 REPORT OF THE SUPERINTENDENT OF 

No. 194. Geological map of Point Reyes, Cal.. ..................•. : .•.•...•........• 
195. Tornales bay .........•.......•. do ....................................... . 
196. Bodega bay .................... do .......................................• 
197. Humboldt bay, (new edition) ..... do ....................................... . 
198. Trinidad bay ...•......•....... do ........................•..............• 
199. Shelter cove, Mendocino city, Crescent City harbors, and Port Orford or Ewing har-

bor, California and Oregon ...•.......••.....••..••••••...•••............. 
200. Crescent City harbor, Cal. ..•..•...•..•••....••••.•••••....•••...........•• 
20 l. Coquille river, Oregon ...•••...•.......••...••......•......•.•.......•....• 

1-30,000 
1-30,000 
1-30,000 
1-20,000 

1-20,000 
1-20,000 
1-10,000 

202. Umpqua river, Oregon................ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1-20, 000 
203. Mouth of Columbia river, Oregon, ( 2d edition) ........... , . . . . . . . . . . . . . . . . . . . . 1-40, 000 
204. Do .•..... do .......... do. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1-200, 000 
20.5. Entrance to Columbia river, Oregon.......................................... 1-40, 000 
206. Tidal diagrams, Rincon Point, San Diego, and Astoria, California and Oregon ...... . 
207. Cape Disappointment, W. 'I'.......... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1-20, 000 
208. Shoalwater bay ..•..•. do................................................. 1-80,000 
209. Gray's harbor ......... do...... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • 1-40, 000 
210. Alden's reconnaissance, western coast, from Gray's harbor to Admiralty inlet, W. 'I'. 1-600, 000 
211. Grenville harbor, '\V. T.................... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1-20, 000 
212. Cape .Flattery and Nee-ah harbor, W. 'I'............ . . . . . . . . . . . . . . . . . . . . . . . . . 1-40, 000 
213. :False Dungeness ....•...••...... do....................................... 1-30, 000 
214. New Dungeness ........••....... do....................................... 1-40, 000 
21.5. Washington sound, (new edition) ... -Oo •••.•••••••••••••••••••••••.•• l-200, 000 & 1-600, 000 
216. Port Townshend .........•.•.... do... . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . • . . • 1-40, 000 
217. Duwamish bay, Seattle liarbor ..... do. . . . . . . . . . . . . . . . . . . . . . . . • . . . • . . . • . . . . . . 1-40, 000 
218. Smith's or Blunt's island ..••...... do....... . • • . . . . . . . . . . . . . . . • • • • . . . . • . • . . 1-20, 000 
219. Port Ludlow .................... do.. . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . • . . . 1-20, 000 
220. Port Gamble .................... do.................. . . . . . . . . . . . . . . . . • . . • 1-2U, 000 
221. Olympia harbor ....••........... do ......................................• 
222. Steilacoom harbor ................ do ...................................... . 
223. Bellingham bay ................. do ...................................... . 
224. Blakeley harbor ........•........ do ...................•..................• 
22.5. Semi-ah-moo bay ........••...... do ...................................... . 
226. Base apparatus ......••.................................................. 

1-20,000 
1-30,000 
1-40,000 

1-10, 000 
1-30,000 

227. Co-tidal lines Atlantic coast •............................................... 1-10, 000, 000 
228. Co-tidal lines Pacific coast ................................................. 1-10, 000, 000 
229. Self-registering tide-gauge ....•.•.......................................... 
230. Crnven's current indicator ................................................. . 
231. Craven's specimen box for deep-sea soundings .............................•... 
232. .Mitchell's sea-coast tide-gauge ........•...•••....•.............••....•.•.... 
233. l<'igures to illustrate .Appendix No. 33, 1854 .•••..•..................••....•.. 
234. Diagrams of secular variation of magnetic dip, Atlantic coast ........•...•....•.. 
235. Diagrams of secular variation in magnetic declination, 185.5 ....•........•......• 
236. Lines of equal magnetic declination ....•.....•....•.............•............ 1-1, .500, 000 
237. Boutelle 's scaffold for stations, and Farley's signal .................•........•... 
238. Boutelle's apparatus for measuring preliminary bases ....•....•••.........•...... 
239. Diagrams to illustrate earthquake waves at San Diego and San Francisco ......•..• 
240. Diagram of secular variation in magnetic declination, 1856 ...•....•••....•..•••• 
241. Sands's gas-pipe tripod .....................•.................••....•..••.. 
242. Sauds's epecimen-box for deep-sea soundings and revolving heliotropes ......•..... 
24::l. Map of magnetic declination .............................................••. 
244. Map of magnetic dip and intensity .............................. _ .......... . 
245. Apparatus for measuring minor bases ....... _ ...... _ ..............•........•. 
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No. 246. Polyconic development of sphere ....••.•••............•................•...• 
247. Diagrams illustrating telegraphic methods for difference of longitude ............. . 
248. Diagrams showing injury to hoiler of steamer Hetzel .......................... . 
249. Project limits for charts 260\io0 and 400

1
000 ••••• - •• - • - • - • - •••.•• - •. - •••••••••• 

250. Diagrams of winds of the western coast ..................................... . 
251. Diagrams illustrating loss of rnagnetfom ......••........•..................... 
252 . .Apparatus for measuring preliminary base lines .......•...•..................... 
253. Trenchard's tide-gauge ...••.•.••..••......••...........••................. 
254. Mitchell's tide-gauge ••••••.••••.......•..•.....•......•................... 
255. Diagrams illustrating the descent of sounding-weight and line in deep-sea soundingR. 
256. Project limits for finished maps, 8 0 no 0 , on the Atlantic and Gulf coasts .........•.. 
257. Three sketches illustrating the Superintendent's paper on currents near Sandy Hook. 
258. Diagrams of magnetic and metereological observations at Gfrard College, Philadelphia, 

in 1840-'41-'42-'43-'44 and -'45 ....•.•..................•.............. 
259. Diagrams of observations for temperature, wind, and atmospheric pressure, made by 

Dr. E. K. Kane, U. S. N., at Van Rensselaer harbor, in 1853 and 185.'i ......... . 
260. Lines of equal magnetic v11.riation for 1858 .••.........•...••.................. 
261. Trowbridge's improved deep-sea sounding apparatus .....•..•................... 
262. Mitcl1cll's sub-current apparatus and form of pile for sea structures ............... . 
263. Sketch showing the progress of the Coast Survey to 1862 ...••...•.............. 
264. Plan of magnetic observations at Key West .......•...•.......••.............. 
265. Diagrams showing the results of magnetic observations at Key '\Vest ............. . 
266. Mitchell's specimen cup and Gilliss's dividers ....•••.......•.......•........... 
267. Diagram illustrating phenomena of the solal' eclipse of July, 1860 •...•...••...•.. 
268. Diagram illustrating the results of experiments on the expansion of drawing paper 
269. Diagram of magnetic and mete-Ol'ological observations at Girard College, Phila-

delphia, 1862 .•••••.••.•.••..•••.•••.•••.•.••.••..••.•••••••....•.•.•.• 

135 

270. Approximate co-tidal lines, sailing lines, &c., Atlantic coast .....•.....•..•...•.. l-10, 000, 000 
271. Co-tidal lines, semi-diurnal tides, Gulf of Mexico............................... 1-6, 000, 000 

272-94. Progress sketches ••...•••..••••••.••.••.•..••....•..•........•....•...•.• 

ELECTROTYPE AND PHOTOGRAPH DIVISJON.-This branch of the work has been, as heretofore, conducted 
by Mr. George ]}Iathiot, ably assisted by Mr. D. Hinkle until April, and since then by Mr. A. Zumhrock. 

The application of the electrotype process to the duplication of the engraved plates, and to the formation 
of large-sized plates by joining the separately engraved parts, has been continued with the usual success. 
Thirty-two plates, of which twenty were "bassos" and twelve "altos," have been produced during the year. 

The use of photography for the reduction of the original surveys to the scales of publication has become 
a settled practice, and has been successfully employed throughout the past year. The acquisition of a new 
"globe" lens, of Harrison & Schnitzer's construction, affording a great amount of light, with sharp definition 
and geometrical correctness of image, has materially aided the success of our photographic operations. .A 
report of the tests to which it was subjected is given in .Appendix No. 11. 

Besides the reduction of maps and charts for engr_1tving in the office, the copying of maps for other 
branches of the public service has been part of the work in the photographic room in cases when the press of 
time or the limited number of copies required would not admit of the employment of the lithographic process. 
During the year forty-seven glass positives, one hundred and Etixty-eight glass negatives, and nine hundred 
and eleven paper prints, many of them of very large size, have been made from one hundred and thirty-eight 
different maps, drawings, &c. Of this number of subjects photographed, seventy-nine have belonged to the 
regular work of the office, and fifty-nine had reference to the military and naval operations of the government. 

The appended tables state iu detail the work performed iu this division. 
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TablP- ef electrotype plate1 made during the year ending October 1, 1863. 

ALTOS. 

Lake Huron, (for Engineer Bureau.) 
Barnstable harbor. 
New York bay and harbor. 
Kennebec and Sheepscot rivers. 
Tomales bay. 
Sapelo sound. 

. Ossabaw sound. 
Lynn harbor. 
Portland harbor. 
Coast chart No. 71, Newfound Harbor Key to Boca 

Grande Key. 
Coast chart No. 13, Muskeget channel to Buzzard's 

bay. 

BASSOS. 

San Diego bay. 
Chesapeake bay, (sheet No. 2.) 
Barnstable hai·bor. 
Lake Huron, (for Engineer bureau.) 
'l'omales bay. 
New York bay and harbor. 
Western coast reconnaissance, sheet No. 3 • 
Delaware bay and river, sheet No. 3. 

Sapelo sound. 
Ossabaw sound. 
Delaware bay and river, sheet No. 2. 
Annapolis harbor. · 
Lynn harbor. 

Rappahannock river, sheet No. 1. East part of the south coast of Long Island. 
Kennebec and Sheepscot rivers. 
Monterey harbor. 
Coast chart No. 14, Buzzard's bay to Block island. 
Nantucket harbor. 
Portland harbor. 

Names of originals photographed. /Positives. /Negatives. Printa. Seales of 
positives. 

Scales of 
prints. 

-----------------------------1-----1-----1---l-----1-----
Map of Rockland harbor, Mc., 1 tracing ............................ · 1---- ..... . 
Map of Kennebec and Sheepseot rivers, l tracing............ . . . . . . . . 1 

Coast map, No. 7, 2 trocinga........................ ...... .... .... 2 

Coast mo.p, No. 8, 1 tracin~- --- ••• ••• ... •••••. ................ .• . . 1 

Coast map, No. 10, 13 tracings and 21 original maps ..••••..•...•.... 

Coast map, No. 11, 3 originals ................................... . 

Coa.~t map, No. 21, 4 originals ................................... . 
Hudson river map, rrrh1f, 11 tracings ............................. . 

Coast map, No. 48, 4 tracings .................................... . 

Coast map, No. 53, 9 tracings ................................... .. 

11 

l 

4 
11 

4 

9 
Map of Wassaw sound, Ga, 1 tracing.............................. I 
Map of San Francisco bay, Cal., 1 original. ................................. . 
Map of rebel defences, Boston harbor, 1776 .................................. . 
General coast chart, No. 4, Gay Head to Cape Henlopen, reduced from 

sailing chart, No. 2.. .... . . . . ... . . . .... .... .... ...... ...... .... 1 
Surveys in vicinity of Washington city, 2 tracings ........................... .. 
Surveys of Rosier's Bluff and Jones's Point, Potomac river, 2 originals .......•... 
4 campaign maps of Penirumla, from Fortress Monroe to Richmond, 

for War Department ....................... -- ..... --·- .... ---·-- ........ .. 
Map of Predericksburg and vicinity ......................................... . 
Potomac river, 2 tracings ............................. ---- ................ .. 
Rebel fortifications in vicinity of Norfolk, J6drawings ........................ . 
Virginia county maps, (11 tracings,} for War Department. ................... .. 

Drawings of rebel rams, 2 originals ....... _ ................................ .. 
Map of mountain region of North Carolina a.nd Tennessee ..................... . 
Map of St. Louis approaches .............................................. .. 
View of Hilton Head, S. C ................................................. . 
Military me.p of Ala.be.ma and Mississippi. • . . . .. • • • • .. • . • .. • • • • • .. • . .. ...... .. 

2 
2 
2 

1 

42 

4 
I 
2 

4 

18 

2 
I 
2 

1 
2 
2 

19 
2 
2 

16 
11 

2 
4 

4 

I 

85 

9 

2 
2 

8 

36 

1 
2 

10 

2 
4 
4 

477 
8 
4 

32 
17 

6 60 
2 14 
2 l 
1 10 
1 1 

Map of .Mobil1>river................... .••• .... .... .... .... .... .... l 
Drawing of. curve of increased velocity of projectiles. • • • • .. .. • • . • • • • • . • • • • . • • .. 1 3 
Sample of topography for field sheets. . • • • .. . .. • • . . . .. .. • • • • .. .. • • • . . • . . .. . . . . 1 15 
Na.vii\ and military operations in the Mississippi valley, 11 originals... .... ...... 14 30 
Maps of northwest boundary, 2 origina1s...... .... .... ••.• .......... .... ...... 2 3 
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LITHOGRAPHING DIVJSI01';.-The operations of this division have been conducted nnder the supervision of 
Pr<!f· F. A. P. Barnard since June, haviug been p1·cviom,ly in eliarge of JI.Ir. JV L XiciuJs n, wl10 with­
<lrew upon beiug appointed topogrnphcr in the General Post Office. llesidc8 directing th0 details of this and 
the miscellaneou,; <livision, 1\fr. Nichohon rendered valuable service by cnllectiug ancl supcrvioiug the compila­
tion of materials for a map of the mountain region of N' orth Carolina and Tennessee, which hal' proved to be 
very useful to the armies in the field. Prof. Barnard gives the following summary of the operations for the 
year. 

Two lithographic presses brLYe been kept in constant operation throughout tlw year, and such has 
occasionally be>en the pre5sure on the division that it has been found necessary to employ other lithographic 
establishments in the execution of special jobs. 

During the first part of the year, tl1e printing was executed by JJ[r. D. B. ~'llorgan and .JJir. TValter ~ 

Renner. JYlr. A. Brown subsequently took lUr. JYlorgan's place, and upon JJlr. Bl'Jmer's withdrawal in June, 
l1i;.; place was supplied by .Mr. James Rultl. 

J.l;Ir. C. G. Krebs has been employed throughout the year, as drn·ing; a eonFidera.hle portion of the pre­
ceding, in engraving 011 stone. He lias been assisted by lJir. H. Lindenlwlt1, detached from the drawing 
<livision from time to time for the purpose, both in engraving and drawing; and occasional aFsistimcP has been 
rendered in preparing autogra1ih transfer~ by 1Jlr. TV. B. JJldllurtrie and 1llr. J JV. )J]aedd, of the drawing 
division, and by lrir. E. ]}Io1itor and lllr. A. Iiausman, temporarily cmploy.:;d for the purpo~e. 

It appears from the records that there have been printed on the lit lwgrnphic pres~c~ belonging to this 
division twenty-eight thousand two hundred and twcnty-uiuc Bhects during tlw year. There han· becll nlso 
printed during the same time for the office ten thousand three hundred aud fifty-two 8beets by other litho­
graphers, making the total production for the year thirty-eight thou8and fiye hundred and eighty-one Eheets. 
ln this total are included 80me maps for miliuuy purposes pn•pared or printed for the Engineer lJtJreau, a 

·sketch of Gettysburg and the hospitals in the vicinity, engraved and printed for the Sanitary Cornmi~sion, a 
map showing the i~ogonic magnetic lines in the State of ]'enmyh·ania, a circular for tlie Secretary of the 
Trea1rnry, and several circulars and other foi-ms for the office of the ~utTey. 

The number of different bydrographic charts printed on stone rluriug the year has bPcn fifty-nine; the 
aggregate number of impressions taken of these amount,; to eleven thousand nine hundred and sixty-seven. 
'The number of different maps and sketche~ which have been prepitred to illustrate the operations of the war 
is twenty-four. SeYeral of these maps have Leen issued in suc.ccssive editions, with such a<lditio1rn, improve­
ments and corrections afl have been suggested by engiaeer ufficers sen·iug with the armies in tlH'. field, who 
lmve kindly and very freely communicated to the office of the survey such valuable information as their 
personal observations had enabled them to gather. ThP total number of impressions tak.eu of all these mrrpR 
and sketches amounts to seventef'lt thousand nine hundred and sixteen. 

In the case of nine or ten of the maps above nwntioncd, color 1winting ha~ heen cmployerl for the pur­
pose of making the indication~ more distinct. This, while it has much improved tlw u~efolnes~ of tlie maps, 
has rendered their production more laborious and lees rapid than it would otherwi"e have been. 

Yery many copies have been eupplicd to officers of the army, who have found tlwm very servic('ablc in 
the field. Large numbers have also been called for by book.sellers, and have met with ready rnle in f,ur 
principal cities. The returns from this source have defrayed for the mo~t part the expense of production. 

The hydrographic notes or memoird of the coa~t have been kept up. Copies have been distributed 
among naval officers at< required, and others held in readiness to meet any new demand. 

In the summary appended will be found a stat.cmen~ of the priaci11al drawing,;, tran:sfers and engrnv­
ingr; on stone which have been executed during the year. 

Drawings, tranef ers and engravings on stone made in tlte Lithograpldng Dicision duri11g the yrar e11di11g 
October 31, 1863. 

SECTION II. Hart and City islands, and SaC",hem's Head harbor, (tramfer.) 
Black Rock and Bridgeport harbors, (transfer.) 
Sheffield island and Caw kin's island harbors, (transfer.) 
New York bay and harbor, (twice transferred.) 

SECTION III. Potomac, No. 4, transferred, (twice.) 
Map of West Virginia, transferred. 
Cl1art of Annapolis harbor, tran~forred. 

18 c $ 
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Chart of Rappahannock river entrance, transferred. 
Military map of part of Virginia for Engineer department, transferred. 
I'otomac, J\o. 3, transferred. 
Potomac, No. 2, transferred. 
Potomac, l\o. 1, trarn1forred. 
Lower half' S. E. Virginia, engraved. 
l\Iilitary map S. E. Virginia, transferred. 
Hampton Roads and entrance to James river. 

SECTION IV. Korth Carolina :rnd Virginia coast, retransfer of part. 
Additions to Hatteras inlet, drawing. 
Coast from Chesapeake entrance to Ocracoke inlet, engraving. 

SECTION V. Charleston harbor, transfer and drawing of James island. 
K. Edisto river, transfer and additicus. 
Calibogue sound and Scull creek, drawing and transfer. 
St. Helena sound, (second transfer.) 
St. Simon's sound, transfer. 
Sapclo sound, transfer. 
Ossabaw sound, drawing :md transfer. 
Coast of South Carolina and Georgia, drawing, also engraving. 
l\Iap of Charleston harbor, with batteries, (repeatedly transferred.) 
Charleston harbOl', with James island and Stano, transferred and engraved. 
Uhar1eston harbor, scale Totroo' drawing, transfer, and engraved. 
Port Royal entrance, transferred. 
James island, new engraving. 
:Fort McAllister and approaches, drawing. 

SECTION VI. St. Augustine harbor, trall8for. 
St. Mary's aud }~ernandina harbors, transfer. 

SBcTION VIII. Chart of Mobile bay, transfer. 
Coast of Alabama and Mississippi, transfer. 
l\Iap of Alabama and Mississippi, showing approaches to l\fobile, drawing and engraving. 

SECTION IX. Aransas Pass, transfer. 
Sabine Pass, transfer. 
Galveston bay, transfer. 
Coast of Texas, (coast chart 106,) transfer. 
Coast of 'l'exas, (coast chart 107,) transfer. 
Yazoo riYer expedition, drawing and transfer. 
Sketches ( 4) in the vicinity of Vicksburg, drawing and transfer. 
:'.\Iap of operations against Vicksburg, two drawings and transfers. 
rort Butte La Rose, drawing and transfer. 
Map of Loui~iaua and Missi~sippi, two drnwings. 

SECTION X. }'anny slwal and Xoonday Rock, drawing and transfer. 
lJ'Iiscellaneous. Fort Ilimlman, drawing and transfer. 

Map of mountain region of North Carolina and Tennessee, engraving and four transfers. 
l\Iap of Pcnnsylvauia, for magnetic curves, engraving. 
Historical sketch of the rebellion, new transfer. 
Map of Gettysburg hospitals, for Sanitary Commission, engraving. 
Map of Montgomery county, Maryland, for Engineer bureau, transfer. 
Circular for Secretary Chase, transfer. 
Circulars, labels, letter-heads, forms of contract, iiailing directions, titles, &c., &c., 

engraved, transferred, and printed in great numbers. 
~lfitfrellaneous division.-'I'his division, com1)risi11g the copper-plate printing, the issuing of maps and 

repmts, and the bookbinders' work incidental to the operations of the office, was under the charge of Mr. W. 
L. J{ic1wls011 until .May, when he retired, and was subsequently under the immediate direction of the general 
assistant, Pref. F. A. P. Barnard, who gives the following summary for the year ending Novemhr_r 1, 1863. 
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The charge of the map-room has continued tl1rough the year in the hands of JYir . .ltl. T. Joltnstone, who 
hHR Rhown great Pfficie11cy in the management of the business. 

The copper-plate printing has Ul~en executed principally by l'ilr . .Tolin RutllcrdaTe, who for RPVPr:il years 
has had charge of this branch of inilustry, with the occasional assistance of 1llr. E. II. Sipe. The exigen­
cies of the office have rendered it necesRary, however, during a conRiderabk portion of the time, to employ 
outside flssiRtance. 'l'liis has been furnished by llir. IIetiry Benner, of Washington. 

Mr. TV. 1lfertz continueu to be employPd in the preparation of b;1cked chart paper for plane-taule work 
and for hydrographic partieR; and also in joining eha1-ts, in repairing sheets in ll'!C), and other analogous 
occupations until September 1, when he withdrew, and was succeeded by 1J,Ir. G. TV: Frands. 

The total number of sheets printed by the copper-plate presses during the year has been sixteen thou­
sand eight hundred and ninetHcn, (16,819.) lf to thi~ number we add thf' total production by the lithographic 
presses, (viz : 38,581 sl1eets,) we l'hall hav•~ an aggregate of 55,-100 ;;heets. Of this number, forty-five 
thousand seven lrnndred and :fifty-;icven, (45,757) have been il3sueu from the office, of whic!1 29,274 havP. 
been hydrographic charts, distributed as follows: 

To the navy ...........•................................•............ 
To sea captains and pilots employed in goYernment service ....••..... , .....• 
To military officers. . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...... . 
By sale ............................................................ . 
1Hiscellaneons .................................................. . 

Total. ....•.... , ••......•................•...•....••.....•..... 

l:~. 818 
2, 9:?!) 

1,638 

3. Glii 

7,27-1 

29,274 

Of the charts distributed to the navy, 10,894 lmvc been distributed through the Naval Obsen·aLory. 
Under the general head "miscellaneous" arc included all those which have been sent to light-house 

engineers, inspectors, aud superintendents, on the requisition of the Light-house Boai d; all those required by 
Coast Survey assistants in the office or at their stations, or when accompanying naval or military expeditions; 
all those furnished to public libraries, Union leagues, and other useful or patriotic a.~sociations, and also the 
very considerable number called for by members of Congress. 

The remaining sheets distributed, six.teen thousand four hundred and eighty-three (16,483) in number, 
have been maps of the coast prepared for tbe immediate use of the blockading squadrons, or of commanders 
conducting military operations on the coast; maps of the most impmtant fields of operation of the armies in 
the interior, and sketches of more limited extent illustrating the operations of attack and defence of important 
points. In this number are not includcil the maps printed for the Engineer department, the Sanitary Com­
mission, or any other branch of service not connected with the Uoast 8urvey. 

The total distribution falls about two thousand ;;}1eets short of that of tl1e preceding year, for which the 
report covered the period of thirteen months, and which was stated in thP annual report for that year to have 
been double that of the year ending November 1, 1861, and more than five timeR the average of formc>r year,;. 
In the report for that year the distinction between hytlrogrnp1ic charts and othe1· maps and s!.,..etches is not 
observed, and hence the number of these several classes distributed in each cannot be directly compared. 

It appears, however, that the demand for hydrographic charts during the year which has just closed 
has not been so great as in the year preceding, a circumstance arising from the fact that the number of addi­
tional vessels brought into the public service during the year has not been so great as in the former year, 
while those which have been alreauy impplied have for the most part continued to operate in the waters to 
which they were first assigned. Every new movement of the navy is, however, attended with demands for 
charts of particular portions of the coast to be supplied promptly and abundantly, and care is constantly 
taken to keep such a stock on hand of every important point on the coast of the Atlantic or of the Gulf Ril 

to meet any sudden requisition. 
The report of the superintendent of the Coast Survey for tl1e year 18Gl l1as been distributed to indi­

viduals and institutions in the loyal States only to the extent of 4,551 copies. In the month of ::\lay a 
foreign distribution of the report for lt.'59 and 1860 was made through the Smithsonian Institution, amount-
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fag to three hundred and thirty-three (333) copies of each. The countries embraced in this distribution and 

the numbers sent to each will be found in the following statement: 

To RuHsia ...... _ ........... , .......... . 

" Norway ............ - - ......... - . - .. . 
" Sweden ..........••........•..•.••.• 
" Denmark ..........•.. _ ..•............ 

" Switzerlancl .....................•....• 
" Germany ..•.......•.•................ 
" Belgium ........................•....• 
'' Austria ...... ,, ............ .............. . 

" Prussia. . . . . . . . . . • .................. . 
" Holland . : _ .......................... . 

" France ..•......................•..••• 
"Italy ....................•........... 
i' Spain ...................................... . 
" Portugal ...............•............. 

" Great Britain .•................•.....• 

14 ' To Chili ..... . 
4 " Vancouver's island .................... . 
5 '' Iceland . ............................... . 
2 

9 
44 

2 

9 

17 
14 

25 
18 

4 

2 

114 

" Turkey .......................•...... 

" Greece .....•................. 
" Asia ...•...........................• 
" Cuba ..........................••.••• 
" l\:lexico . . . . . . . . . . .........•......... 

" Tirazil ..........••.................... 
"Australia ....•........................ 

" .Africa .......•...•.............•..•.. 
" Agents in foreign countries ........••.... 

Tot,11 ........................... . 

2 
2 

1 
1 

1 
6 

1 

4 

3 

1 

3 

25 

333 

In the month of September there were also presented to the Imperial Royal Institute for 'Military 
Geography, at Vienna, through the Engineer Bureau of the United States, copies of all the reports of the 
Coast Survey from 1851 to 1861, inclusive. 

There remain on hand an aggregate number of 13,716 copies of the reports of all years. 'The numbers 
are quite unequal for different years, and of some of the early reports the stock is very nearly exhausted. 

At tl1e close of liis last annual report, the chief ~f this division states that a circular had been isrned to 
the principal public libraries in the United StateA, and to tl10se of universities, colleges, &c., inquiring into 
their deficiencies in regard to these reports, with a view of supplying them while it remained possible, in 
order that complete sets of these important record~ might be within reach in every part of the country. 
'The responses to this circular have led to a considerable distribution of the earlier reports, so that, in respect 
at least to the loyal States, it is believed tbat the object aimed at has been secured. 

It gives me plcasme, in conclusion, to bear witness to the assiduity and attention to duty of the various 
employes in this branch of the service since it came under my supervision. 
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Distribution made during the year of reports o( the Ui!ifrod Sl'liP.~ Oia4 Snn,011 fJ1• the year.g 1851, 1852, 
18G3, 18:>4, 18.'>G, lS:>G, 1857, 1858, H;J9, 1~60, a11d lt'GL 

-----------,----,----~------,---,---------c·~~-~-

1 i ! i I RPpn1t 1 R~port I Repnrt , Ri·pnrt Report Report 
j of le5t. ~ ofltl.)2. ;
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NewHamp.;hire ...................... , : ••. ! 
'\i"erniont , ••.••••• ••••• ~ •••••• ••••• - 2 J 

Mas .. :i.-chusetts .......... , ••..•• , •••.. ! 12 ! 
Rltnde I.laud • • • • • • • •• • .. • • • • • • • • • • . 5 I 

Conuectic11t. •••• , • . • • • • • • • • • . . . • : . • · ! 

2 

8 

2 

2 

8 

3 

2 
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5 
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Arckilles and library.-The archives and library continued in chal'ge of 111.r. Eugene Fitzgerald until 
May, when he resigned, and was rncceeded by ltlr. Jolw Downe8. Three hundred and twenty-nine volumes 
of original and duplicate records, thirty-eight volumes and copies of computations and reductions, and seventy· 
nine original topographical and hydrographical she<0ts, have been added to the archives of the survey during 
the past year. Eiglity-four volumes have been purchased for the library, and thirty-eight added by presenta­
tion during the same period. 

Instrument slwp.-The charge of this shop remained with Mr. J. Yierbuc1ten until the date of his 
death, April 1, 1663, when he was succeeded by lrfr. T. J. Hunt, who is assisted by two workmen and two 
apprentices, which is only half of the force of the precediug year. 'Vith this diminished force the shop has 
been able to accomplish but little more than the necessary repairs to the instruments. Dming the year two 
sectors, four compasses for plane-tables, one standard metre scale, thirteen small metre scales, fonr prismatic 
compasses, one frame for figure punching, four sets of figure punches, two andrometors, two facial angle 
sectors, one contact piece for astronomical clock, two sectors for base rods, two metre chains, and seven 
stands for theodolites, have been made; and all the repairs of instruments used during the year have been 
made, consi~ting in part of two self-registering tide-gauges, twenty-five sextants, thirty-seven theodolites, 
forty-eight plane-tables, fourteen reconnoitering telescopes, ten heliotropes, three prismatic compaRseR, eight 
sm·veyors' compasses, six marine spy-glasses, nine three-arm protractors, twenty-five metre chains, five beam 
compasses, four sectors, eight levelling instruments, seven sounding apparatus, three ane1·oid barometers, 
three telegraph instruments, two ship's liquid compasses, one dip-circle, one declinometer, one zenith telescope, 
and two base rods, in addition to a variety of miscellaneous work for the use of the office and partief! in the 
field. 

Carpenter slwp.-JYir. A. Yeatman stiil remains in charge of the shop, assisted by one workman and 
an apprentice. The work executed during the year consists of seventy-four rough packing-boxes for the 
transportation of instruments and records, thirty-eight fine cases and thirteen new stands for instruments, 
four new boards for plane-tables, one vat, fourteen frames, and twelve clamp clocks for the electrotype 
divi~ion, three large water-troughs, six printing frames and one large sash for photographic purposes, four 
paper-wetting boards for copper-plate printer, cornice and rollers for thirty-two maps, eight book and map 
cases, six frames for charts, four map stanrh, one large derrick for hobting lithographic stones from the 
basement to the printing rooms above, one andrometer, and two ilynamometers, and one hundred and twenty­
five tin cases for holding original sheets of the survey liave been paintP,d and numbered. A large amount 
of miscellaneous work has been done, and the wood-work of instruments returned from the field have been 
carefully repaired. 'l'lrn office buildings have also received all necessary rep::iirs. 
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APPENDIX Ko. 15. 
List ef registered topographical slteets recei1•ed suhsequent to l\'o. 844. 

Localities. State. Scale. Date. T-
l 

Topographers. H<'14i•ter 
number. 

Frenchman's bay, """t side, from \Van- 1 

keng NP(•,k to\Yinter harboL ...... 'Maine ............ . 
l!tlusele Ritlge islands, Penob"cot ha;·.. __ .do. __ ....... _ .. . 
Seal, TPnllaut's~ and ~1osquito Larlwrs, 
Penuh~cut l>a,y _____ ~ _ . ____ . _____ . _____ .do. ____ . ___ . __ _ 

~t. George 1s river ___________________ _ 
Georgctuwu island and Yic.:inity ... _ •.. _ 
Part of Sheq>scot riYer and vicinity .... 
l'art of Harpswell Neck, with the adja-

__ .do ________ .. ___ . 
_ _ .. do ............. . 
.... do ............. . 

cent ishmds in C aseo hay ............ _ .. do ...•.......... 
Portland, recomutiss1mcc of the cm·i-

rons of and approaeh~s to ............... do ............. . 
Cape Cod, part ot; from Sandy Neck, I 

near Barnstable, to 'Vest Sa.ndvdcli. _ ! l.fai:;sachusetts ... - - .. 
}'all riYer, part of , ........... _ ....... ! .... do ..........•... 
Mo?nt Hope .ba!, ii1~lu~i~1g, -~'.':rts of i 

'launton,Lee, and Coles 11ve1 ••••••• , }fo"saclmeetts and 

I 
RLo<le Island .... . 

Moun! Hope La:·. 1mr! of. ...... _ ...... , Rhmle hlamL .... .. 
Mount Hope and Bristol bays, µart of.. i .... du .... -- ..... ---
l'ru<leuct• i:..;lan<l. Na1Tagau:-;t•l bay - ____ 

1

1 
•••• <lo ______ ---· ----

Part of the west shorn uf the islaud of 

~~~-~i~-!~~~~'~·-1~1-0~ -~u~-~i~::t~~- ~~~~ -1- _ .. do. ______ • _____ _ 
l'art of the west shorp of Hliode Island, I ' 

from Bristol hay southward. ____ ... _ .... do .....••..•.... 
Canoni<:ut island, part of Narragansct \ ' 

ba v ..... _ .. _ . . ...... _ . _ . _ .... _ ... ,. ... do ..... _ . __ . ___ . 
Narr~g-anset bay, iudndiug Cooster's 'I ' 

Island harbor and adjacent ~hores ........ do .•........ ----
Shore-line of tbe western side of tlw • 

western passage of Narragauset ha;v.1 .... do •... ---- ...... 
Part of the westerll shore nf Narragun- i , 

set bay, iucludiug Grecnwi~h bay I , 
and Hope islund ................... , .••. do ............. . 

Part of shore-line of Karraganset bay i 
and Provideu<:e river .............. -1-- .. do ... - - .•...•... , 

Shore-line of part of Providence rh·er. -1- ... do .. _ ....•...... 
o$andy Hook, iesm-vey of. .......... --1 New .Jer"'J"---- .. .. 
\Villiamsport and vidnity......... . . . . l\luryland ......... . 
Aceou1aL"k couuty, part of....... . . . . . . . Virgiuiu - .. - - •.•... 
Linie acros. tLe veuinsula of Eustern 

Virginia, Aeco1ua.ek eouut.y .... _ .... ___ .<lu. _ •........... 
Potomac river, from Cobb Point to 

Swan Point. ......... _.. . . . . . . . . . . Maryland .......... ' 

Pt;l,~::':~ ~-'.~~r: _fr~~~_~~,--~~ -~~i~t- ~~ ~~~-\- ___ <lo _____________ _i, 
Pot_oniac riv;r_, fron1 Lonf' Point to Per- . . _ : 

snnu1on I 01nt .•...•..•..•• - ..•. - - - . V u:g1n1a ..••.•• - ••• · 
I1oto1nac river, from Meto1nkiu to Jler-

sin1nwnl'oint. - ............ - - .. - - - -

l-10, OOH 
J-10,000 

l-10, 0(10 
1-J(I, (1(1{1 
1-111, 11(1(1 
I-JU, (;0(1 

l-10, 000 

l-20,000 

1-JO, 000 
1-1ll, 11(1() 

1-10,000 

1-](I, 000 
]-JU, 1100 
1-10, ouo 

1-10,000 

1-10, 000 

1-10, 000 

1-t>,000 

1-10,000 

1-10, oou 

1-10,000 
1-lll, (l(itl 

1-i-,, ()(XI 

J-20,000 
l-20, 1)(1() 

1-20,00(1 

1-20,(1()(1 

1-20,000 

Mnr~·~uncl aml Vir- I 
gmia ............ , 1-20, 000 

Potomac river, Cedar Point to Kanjc-
moy Store ..................... ____ Maryland ......... . 

Potomac river, from Smith's Point to 
Hl0,000 

1-20,000 

1-20,000 

N anjcmoy Store. • . . . .. ............ j •••• do ....•..•.•.••. ! 
Potomac river, Metomkin Point to : 

Aq uia creek .•..... _ . .. . . • . . . . . . • .. Virginia ......... .. 
Potomac river, from Smith's Puint to 

Fair Oak ......................... Mar~·land and Yir-

Potomac river, from Fair Oaks to J ndian 
Head .... ------ .... ____ ------ __ __ 

Potomac river, from Shipping Point to 
High Point. ... ____ ...... ________ __ 

Poto1nac river, froin Indian IIead to 
Fox Ferry ...... --- ..•. -- . ___ . __ _ 

Potomac river, Broad creek to Oxen 
Hill ......... _ ... _ ...... _ .... _. __ . 

ginia...... 1-20, 000 

Maryland.___ 1-20, 000 

Virginia..... 1-20, 000 

Maryland am] Vir-
ginia ............ , 1-20, 000 

I 
Maryland .......... 1-10,000 

~~~~~~~~~~~-

11-'li2 C, Hockwell. ....... - ... -- - -
J&i2 c. Ferguson ............•. - . 

181i2 __ .... do. _____ ..... _ --------
JR():\ 

1 

••• __ .do ... ---- ----------
] .... '!_)~ C. T. lanll'lla -----· --------
Hfa9 w. H. lJenuis ......•...•... 1 

lt'fi0-'61 A. w. Long-Jellow ----------
1862 l'. \Y. Don ----- -----------

1800-'61 A. 1\1. Harrison ......... - • - . 
1"1£i1 ' ...... do .................. - . 

1861 

],.<()] 

lt'frt 
18Gi 

1862 

A. :!.I. Hnni,on and P. C. F. i 
\Y iest ........ _ ... ____ .. __ ' 

A. M. Hanhon ....... ______ ! 

...... do ... _ .. ____ .•. _______ : 
..... do ............ __ ..... . 

.. ___ ilo. __ .... ___________ __ 

1861 , _____ . do. __ . _ ........ _ ..... . 

18"~] i !- ..... do ................... . 

1862 

1863 

18G3 

18G:l 
Jr;G:l 
]t:)(i2 
Jt<(i:! 
]t:)JJ 

1BG2 

1862 

ltl62 

1862 

1862 

1862 

18G2 

1862 

1862 

lt'(h! 

Jtl62 

18fi3 

H. L. \Vhiting ........... .. 

A. M. Harrison ............. ' 

a-.do. - - ••4 - -- - • ·- •• - - - - • 

, ..... "do .......... ____ ...... ' 
...... do, ..........•.. ------' 
H. L. Whitin!'"---·--- ...... 1 

.T. MPehan an<l C. Hosmer. __ , 
C. Hosmer .... __ ... ________ ' 

A. M. Harrison ___________ __ 

C. Hosmer ................. ' 

J. l!tlechan ..... ------------' 

..... do._ .............. -- . .' 

H. L. \Yhitiug ............ . 

,J. Meehan ......... ____ •• __ 

A. ·w. Longfellow .. __ .. __ .. 

J. Meehan ......... ___ ... .. 

C. Hosmer. ______________ __ 

A. W. Longfellow---- ..... . 

.J, Meehan ................ . 

C. Hosmer ..•..••..• - ... -- . 

A. M. Harrison .•••. -- •. ----

F91 
877 

9114 
9lf> 
1'89 
845 

847 

878 

9fll 
8i35 

800 

1'97 

898 

869 

911 

912 

9l:l 
914 
8~14 
fl79 
8tk3 

890 

1'58 

1'59 

8GO 

8Gl 

862 

81i3 

004 

8()5 

866 

!l0'2 
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List ef topvgrapltical.:;heets, ~.-Continued. 

Localities. State. 

i----------1 
Yicinity of Hosier's Bluff •............ : Maryland.········ -1 
From Bladensburg to Lecsboro', atlja· I 

cent to Distric-t of Coluu1bia ...•••.. : .... do ..•......•.... 
Joues 's }lo int, Poton1ac ri-vcr __ ... - - - - . ! \ .. irgiuia. __ .. . - .... I 
Junes_·s Poi.ut, nc.ar AlexaudricL; contin- ; 

nation t.Jt ·"'Pc'-·ial survey ....•. - - • - - . ~_ ••. do ....... - • - •... 
Potou1al· river, from Jo11es'::; Point to 

Little Fulls BriJe;e. __ .......••• - ••. ' .... do .........•.... 
J\fauaSSM, rte be! <lefouceB .•.... · • • · • · · · i -... do · · ... · · · • • · · · · 

I 
Fredericksburg, vidnity of. ••••• -- •. - . 1 

•••• do .......•••.... 
Happahanno<:k river, part of the lf'lt j 

hauk iu the vicinitv uf Frederick,;- 1 

burg _ - ........... '. - - - - . - - - . - - - • - . 1 

- ••• do .•. - - ........ . 
IlaJlJ1alian11oek rivt'r, reeonnai::3sanc.:"e of 

road,,, part of left bank ................. do ........••.... 
lT uiteiJ Statt~ . ..; Navy Yard, Gosport, u.ud 

rehel lmtt-ery at 8t. lleleuu, oppositl 
the na\·,- vunL ...... -- . - .. -- ..... - : ...• <lo •... ---- -- ----

Plau' of r~niedcratc fortificatiunM,Eliza- , 
beth river ...•..... - . - ..... - - ...... i - ... do. - ... - ... - - .. 

Beaufort bar bur, no;urvc~· ..... - ... - .. - i North Carolina. - . - •. 
8tuuo river, mouth of, aud rebel earth- ! 

workH of Cole's i.slnrHL ..... - . - ... - . South Ctirolina .... 
Hehel earthworlrn on C<:Ie's i"'.and, and; { .. dO---····-···· \ 

fort nt Uhl Battery, 8touo nver .•.... 1 5 l 
\Ynssaw Ronn<l aud vicinity ........... ; t-ieorp-ia. _. _ .•..... _ 
Baruc~'~ Hotu1<l, part of.. - . - - ... - .... , Florida ...•..•..• - . 
Charlott<' liarhor, from Boca GrauJe . 

entrunet.· tti north of llj>ea Kuevu l'ass_ · ..•. do ..•.• _ •• -- •• _. 
Clmrlotte har]i.,r, p!trl of. ..... --·· ... · .... do ..••...••..... 
Charlotte harbor, fr1.><11 El Caho to l'ea< 

eree li ...... - - . - ... - - - ............. c •••• (1o .• __ .• _____ . __ 
Peas Creek. !wad of Charlotte harbor - ...• do ......••.. ---­
Fort ~JtLelrnon, plan of, showing the uf-

foet of the bombardrnent. of...... . . . . Loni,iana ..•.....•. 
St. Louis, rnilitary JcfetH:cs of. ...... - . ~li..':lsouri . _ •...••• - . 
YiciuitY and fortifications of 8t. Louis - - : _ ... do ... _ ••........ 
Car .. rnidPt. - - •..... - --- ......... - ... : ..•• Lio •... --···· ••. 
Part of the },Janel of Santa Cruz, Santa 

BarharaChannel. ...... -··-- ....... :California .••....... 
Coast hon1 Point Fcnnin east~·ard to 

8an GulffiC'l river-·····-----· ........•. c.10 •••••• ---· ---­
Coast fron1 lluenenie eastward to Point 

}111gll-..... . . - ... _ .....•. - - ...... , .. __ do ..... _ ..... __ . 
PLiuta de los ReyPo, part of. - . - - . - · · - - - do I 
C<>ast north of l'uuta de lus H"Y'''• , _· ·_ -- -- ,,,,·. ·_ -- -_ -. -- -. ·_ ·_ -. -. -. -_ -- I 

part of. .. _ ..................... _ . . , 
Toma I<'" ba.Y, part of_ ..... - .••....... , _ ... dr>- - .•..•....•.. 
TomuleH Lay, part of. ..•••. --- ....... : .... do ........... __ . 
Coai't from Tomalcs buy to Salmun ! 

crt'eli. •. _ .•.... _ .•... -..... _ •......• I_._. cln .•. __ . _ •••• _ •. 
Entrauceto l\:oos hriy ....... ---· ...... ;Oregon ............. . 

Scale. Date. 

1-5,000 1662 

1-15, OOll 1863 
1-IU, 000 Je63 

1-l,OOU 18G3 

l-lS,UUC> 1863 
1-JU, 001) 1862 

1-10, 00() 1862 

I-JO, oon 1862 

1-JO,uno 1862 

1-2,500 18G2 

1-2, ;,oo 18G2 
]-JU, 000 18G.i 

1-20,000 Iii62 
]-](), 000 ( 18G2 1-2, f>OO ~. 1-:w,11uo 1BG3 
l-:W,UGO 1050 

J-20,000 1860 
1-\!0, 000 JtlGO 

J-211, 000 JtlG:l 
1-:!0, 000 1860 

1-600 1852 
1-10, 11011 186-2 
J-10, (1(10 JSfi:l 
1-10, (1(1() 18G3 

1-10, 000 1859 

1-10, (1(1(1 1859 

1-10, (i(J(I Ji<;;7 
1-ll!, (J()(J 1862 

i 
1-H1,f100 I 1862 
l-lU,OClll I J86'i 
1-111, (J()(J I 1862 

i 
1-10, 000 1862 
1-10, 000 1861 

Topographers. 

I 

Register 
11uruher. 

--------~~~---

i A. M. Harrison ....•.•.••... ! 895 
I 
! 

C. Ferguson .........•...•.. 903 
A.M. Harri.on ............. 9U5 

C.M. l3ache -----·-------··· 909 

C. H. l3oy<l .. --· .... --- .... 910 
H. L. Whiting an<l C. M. 

Bache .....•......•...... 848 
C .. M. Bache ....• .......... 871 

T. ,V. Robbins ........•.... 872 

.... do ..•.....••.... ·--- ... 873 

A. 1\1. Harrison ......••.•.. 850 

. .•.•. do ............•..•... 851 
A. Bosche ..•.......•.•..•.. 874 

i 
C. Hockwell. •••..•...•... __ i 899 

l 

.•.•. do ...............•.... ' 900 

,Y. H. Dennis ........•. ----f 906 
C. T. farddlu ............... ! 8r,1 

. •..•. do ..••.•..• ____ .. _____ 8S3 

..•••• do ....•.•..•...•••••.. I 854 

....... do ..... ----- ... ---- ____ ! 855 

....•. do .... --·- ....••...... ! 8a6 

F. H. Gerdes and J. S. Harris.! 870 
J. Meehan - _ •...... ---- .... i 852 
R. M. Bache •.......•....... I 908 

. .• · ..... do .. -- ---- __ - --- ........ ! 907 

w. M. Johnson ------------ 87G 

.•••. do .....•....••••...• 892 

..•• _.do .•..•.......•.•••••• 893 
A. F. Hougers and D. Kerr .. 881 

..••.. do ...•••...• ---- .••••• 882 
A. F. Rodgers ...•.••....••. 1 849 

----·.do ..••••...•• -- .•••••. &!O 

A. F. Rodg-crs and D. Kerr .. 883 
J. s. La'tvscn ..... ---------- 846 
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APPENDIX No. 16. 
List ef registered llydrograpltic sheets receii,ed subsequent to 2\-u. 738. 

Localities. Rtate. Seale. 

: I 
Damariscotta river and approaches •. __ .! MairnL _____ . ! 1-10, C'OO 
Coast fron;i ManLegan island to Damis- I I 

cove Pomt ---· ·--- -------· ---- .... i •••• do ....•.•...•... 11-20,(100 
l'\Ionth of 8he<>pscott. river and BootL r 

bay ........ - . . ... ____ .. - - . - .. - - - . _. __ do. _ ..•. ____ .... I 1-20, OOU 
'Viscassct bay, Back river, and Mont- ·1 

seag bay to \Veotport llridgc .........••. do ...••.•••.•... 1-10,000 
Hoclwnmck bay, including the i·iver I 

e111}Jtyi11g into th<J Kennebec and 
8heepscott rivers. __ ......... _ . . . . . . _ ••. do ...... _ . __ • _ .. : 

Merryrneeting bay and Kennebec river. ___ .do._._ ... __ . __ .. i 
Casco ha)-, lower part of. ................. do ...... ____ •... ! 
l'urtland .harbor, additional soundings ..... _ c.lo ... - ..•. - - •... 

1

' 
Rocks oft Portland harbor .•........... _ ... do ...... _. ____ .. 

]-JO, 00<1 
1-10, (l(J(J 

1-:w,uvu 
1-20, 11ou 
1-20, OUU 

Wood faland harbor, reconnaissance oL 
Stage Island auc.l UapP Porpoise har-

i 
.... do ......•.•••... i 1-10,000 

bors, reconnaissance oL _ .. ______ . __ I 
.... do ......•...•... : 1-10, POU 

Isle.• of Shoals .... _ ... _. _ .......... . 
Barnstable harbor .....•. __ ._ .• _. _. __ . 
Pint of Barnstable bay .. __ • _. _ .. _ .. _. 
Phelps's Bank aud Asia Rip, Nantucket 

Kew Hampshire .... ' 1-W,UOU 
Massach11setts .•.... : 1-10, \IUU 
.... do ..•..•.•..•... !

1 
1-lU, UUU 

shoals, reconnai.ssaru:e of. ......... __ _ 
Narraganset bay ........••........ __ . 
Kurraganset bay ....•....•....... ·--­
Dutch lsJand harbor .•••••......... _ .. 

. __ .do .......••. --· .11-100, 000 
Rhode Island .••••. -11-20. 000 

.... do ...•......•... 1-211,0llll 

..•. do .......••.•••. ] 1-10.uuo 
Coasters' harbor.. ___ .. _____ •. _ .... __ . 
Additional soundings off Montauk 

Point; Great EaRtern Rock ....•. __ . 
Baltic Rock, New York harbor .... _. __ . 
Hudson river, from Rhine Cliff to 

. do •.....••..••.. 11-1u;uoo 
1-20,000 

New York .••••.••. _ 1-2, 500 

Glasco .... --- . -· -· •............•...... do ..••..•••. __ ._ 1-10, 000 
Hudson river, from Glasco to Tivoli. . •.. do ...•.••••.••.. 1-10, 000 
Hudson river, from Esopus creek to 

!'uddecart Point ...... _ •.............•. do .• _ .... __ . •. . . 1-10, 000 
Hudson river, from Puddecart Point to 

Brandon Point. ... _ ............. -- ..••. do.............. 1-10, 000 
Hudson river, from Brandon Point to 

Coxackie _ .. _. __ .. --·- ___ --- .. ---- .... do .. __ .......... . 
Sandy Point, (resurvey) .............. New.Jersey ·--··--·I 1-10, 000 

1-5,0llll 
1-111,0(10 Additional soundings in New York bay. New York ... -- .•. - .

1 
Additional soundings off the coast of I' 

Ne"'. Jersey.:·-, -- ..•. -- - •..... -- . . New Jersey .•... ___ ,J-200, 000 
Exannnatrnn ot } alse Hook .•...••.•.. '

1 

.... do .......• ___ ..• ' 1-20, 000 
"Winter-Qu~rter ~hoal ___ .... ·,:. -.- '. -- . M_arJ'.l~nd ....•. __ •. 1-fU, 000 
Metomkm mlet, sea-coast of 11rgm1a .. 

1 

Virgmia .•••• -----·, 1-20, 000 
Potowac river, from Hunter's Point to I 

Long bridge, and Eastern Branch to I 
An .. costia Bridge .. - - - - . - - . - - . . . . . . District of Columbia.' 1-5, 000 

Potomac river, from Long Bridge to the j i 
Po~o~:~~i~e~;£;~~-.Ai~~~~d~i~· tu" E:;.~~ · 1 ···.do •• ··-·· - •••••· l-5, OOO 

t<>r's Point. .•.••... __ ........... - .. ! .... do .•..•.. _______ 1-10, 000 
Poto.mac r;iver, from Cob Point to Ma· [ . . . 

th1as Pomt. .......•..•.••......•.. 1 Virgmm .•••. _. • • • . 1-20, 000 
Potomac river, from Piney Point to I 

Black.stone island.·:- .. --- . _ ....... 
1 

•• • _.d?-: •••..•• _ •• •. 1-20, 000 
Yeocom1co and Cone nvers .••••.... --· i Yirg1ma and Mary-

. i land.----··----·-
Soundu~gs off False Cape •• __ . _ ....... , Virginia .... _ •. __ .. 
Oregon mlet ..•••.... - •••• - ••....••. -1 N urth Carolina .••••. 
Hatt .. ras inlet._ ... _ .. _ •• _ . • • . • . . . • • • . . . ___ • _ . _ . _ . __ ... __ _ 
Beanfort harbor, (resurvey) .••..... _.. North Carolina .••••. 

1-20,000 
1-40,000 
1-lU, 000 
I-JU, 000 
1-10, lJ(.)(l 

Deep-sea Soundings from Cape Henry ! 
to Cape Lookout. •.•• --- ••.•. _. ___ -1-- __ ·-- __ .... _ ...... 1-fiOO, 000 

Deep-sea Soundings from Cape Look· 
out to St . .Augustine .•.•............•.•• -~---· ...•..••.. J--5CO, ()()0 

Coosaw river, trom Combahee river to II J-lO, 
000 

,I 

Brickyard Creek. . . . . • - - • . . . . . . . . . South Carolina_ . _ •. 
Brickyard Creek, from Coosaw river to I 

Beaufort .•••••.•••••.••••••..••••.•... do .••... ____ .... 1-10, 000 j 
19 cs 

Hydrograph<:rs. 
! 
[Register 
\ nu1uber. 

1860 
-L-'.e_u_t __ -C-'o_n_1_g ___ J ___ B_. _B_a_n_k--I-w-,a-c.l-.1 791 

~·~~~·d:~-~-- ~-h·e-1~:: :~:::::: :1 :;: 
18GO 

1860 

1862 F. H. (~erdPs .. ____ . _____ . _ -1 775 

1862 
HGJ 
l'"lil 
].,-02 
ltili3 

1839 

18;)9 

\ .•• - •. <lo. - - - - .•.••. - - -- .•• - .. 
.. _. __ .do _. _ .... __ . -·. ___ ... I 
1 C.A.Schott. .... -------···! 

Ed. Cordell ........•....... [ 
Lieut. Couifr. T. S. I'hvlpb i 

_and Ed. Cordell .......•.. · J 

j Lieut. A. lllurrny ..••••..... 

, ...... ao ...... ··---- ---· ···-
l 8;)~l ' .•.••. do •••••.•.... _ .. _ .•. - . 
lt<GI: IL Mitd«·ll. ... -----···-··· 
ldGO , Lieut. J. \Yilkinson .. _. ___ .. 

1860-'61 
1801 
18fr~ 
ltlH2 
1803 

Lieut. T. S. PhPlps ... __ .. _ . 
,Y. P. Trowbridge ..••.•.... 
H. Mitchell ..•..........•.. 

I· - ••.. do .... - - ...... - ..... - . 
\··· ... do ....•....... -- .. --- . 

186:-l I Lieut. Comg. T. S. T'helps .. 

::~: 1-~:-~;:c
0

~~~:~~~:::.~:::::::: 
ldlil I· __ ._. do .....• _ ..... __ .. ___ . 

1862 !-----·do .... ----·--·····-··· 

J8G2 I.. __ .. do .. - . - - . - ..... - ... - - . 

1862 
]8(i:{ 
11'~1;~1 

lf'Ul 
11:'60 
16t>:5 
1862 

1862 

le62 

1862 

1862 

1860 

1860 
1861 
Jt>U2 
1861 
1862 

1860 

I_ ..... do .. - .......... - . - . - - . 
H. l\litl'hell .... -·-··· ··---· 
Lieut. Uorng. T. S. J'hr-lps. _ 

----- .dtl. - - --- ---- - - - - -- - -- -
Lieut. A. Murrn~· .......... . 
Lieut. Comg-. T. S. Plic·lps .. 
A. M. Harrison ..•.......... 

Citpl. C. P. Patterson, 1:. S. :X. 

.••.. do .. - . - - . - ..•.. - . - . - - · 

___ .. do .•... · .• - - ....... - - . 

Lieut. T. S. Phel1>s .••.. --· 

Comdr. \V. T. M11Re ..... ---

.••••. do------· .......... . 
Lieut. T. S. Phelps .. - .. - .. 
H. Mitchell. ...•.. -- ... - - -· 
Lieut. '1'. S. Plielps ........ -
A. Boschke ....•......... -

Lieut. A. Murray .. - - - ..... -

1860 .•.••. do .•... -- . - . · · · -- · · · · 

776 

i96 
739 

740 
741 

7f'O 
74d 

752 
75:1 

798 

799 

749 
J()!) 

7tiJ 
7B5 

764 

7G5 

766 

778 

793 

794 
75U 
7()2 
7(;;3 
71Sfl 

768 

758 

1860 Lieut..J.P.Bankhea9------ 742 

1860 ...... do.................. 743· 



 

146 REPORT OF THE SUPERINTENDENT OF 

List ef registered liydrographic slieets, ~.-Continued. 

I 
Localities. State. Se!lile. Date. Hydrographers. 

I 

Register 
number. 

Parrott Creek, fro~ Coosaw t<;>~Morgan , . ] 
nver, und part of Mor~un nver ...... South Carolum ...... ' 1-10, 000 

Off-shorn soundings from Fernandina to , 
Cape Florida __ . ____ ---- -- ---- ---- ------ ________ ------.1-400,000 

Floridn Iieefs, from Coffin's Patches to ! 

Tennessee Heef - - - - - - - - - - - - - - . - - - - Florida ............ 1 1-20, 0()0 i 
Florida Reefs, abreast of upper and I 

lower .Matacmnlm Keys. ___ .. - ____ . - '_ .•. do ..........•... i 1-20, 000 1· 

Florida Reef;;, between Alligator and 
French Reef. ...................... ' .... ao ............... 1-40 000 i 

Additional soundings off Boca Chica ... ._ ••. do ......... _ ... _: ]-\lU; 000 i 
Charlotte harbor, nu•iu entrance ....... 1 ..•. do ..•.......... _' l-40, ()()() 
Apalachicola bay ................... - . _._do.... . . . . . . . .. . 1-20, 000 
Chrrnnel off Point 'Yilson, San Pablo 

bay .............................. California .......... ' 1-20,0(10 
Part of Carquines Straits ............. : .... do .............. ! 1-20-,000 
}{e~.nrvt·y of c~u:1111el off Point "\Vili~on, I ) , . j 

S,rn Pttblo b,1,_; . _ •....• _ ................ do .............. , 1-20, 000 , 
Re.;_nrvt"_,. _of approaches to 1\Iare Island i i 

NaYy 1'ard ........................ : .•.. do ______ .... ···- 1-10,0(10 'I 

ResurvPy of part of Carqnim·s 'trnit,._, ____ do ...... ________ , 1-10,0(1(1 
Toumles hay, entran<'e and port of. .... l .... do .......... ··-- 1-10,000 i 
Ton!ales hny,_ from Tom's Point to head [ I 

of navigation ...•... ------ ........ 1 •••• do ............... 1-10,000 
Koos bay, entrance !I.lid 11ort of.._ ..... '. Oregon...... I-10, 000 1 

1860 

1860 

1860 

1862 

-------~! 

Lieut. J. P. B1tnkhead .• - •. -1 
i 

Lieut. A. Murray .•... ------i 
Lieut. J. 'Yilkinson .....•... I 
G. Davids<Jn --········--···[ 

1863 E. Conle!L ................ i 
186:3 ...... do ............. - ..... i 
18fi:3 ..... do ............. - - .... i 
IBGO Lieut. T. S. Phelps ----·-···1 
18fl3 A. F. Rodgers .. ------------
1803 ..... do - . · · · · .. · .. · • • · · · · ·I 

1862 Comdr. B. F. Sands .•.•.•... ! 
1862 ...... do ____________________ 

1 
lt"\62 · ______ <]() ___________________ _ 

lb61 : .. ---- d() .... --- - ---------- - -

1861 
1 

J. S.Lawson. ____________ __ 
1861 ! . _____ d() ______ .. ___________ -I 

-~~~~~~~~~~~~~~~~~~~~~'~~- I 

APPENDIX No. 1 7. 

i44 

iiO 

i74 

777 
779 
797 
i4i 

i81 

i58 

759 
i()() 
i56 

757 
755 

REPORTS OF PROFESSOR BEXJA...'1IN PEIRCE, OF HARYARD, UPON THE OCCULTATIONS OF THE 
PLEIADES, IN 1841 A..""ID 1842. 

N<>. I. 
CAMBRIDGE, Noveml1£r 7, 1863. 

DEAR Sm: I have the honor to communicate Hie following report upon the observations of the occulta­
tions of the l'leiades of April 13, 1842, which I des~gnate as No. 1, because it is the last of the group of the 
Pleiades occultations, ( 1838-' 42.) 

The immersions were on the moon's dark limb, and were observed at Edinburgh by Professor Henderson. 

RECORD OF OBSERVATIONS. 

The observations were made by Professor Henderson with the Sheepshanks Equatorial, and are pub­
lished on page 273 of the Edinburgh Observations. 

No. of star. 

22 
35 
40 

Edinburgh sid. time. 

9/i. 50m. 29.0s. 
9 56 00.8 

10 39 16.0 

Tlrn latitude and longitude of Edinburgh Observatory were taken from the collection prepared by Dr. 
Gould for the Nautical Almanac. 

EPHEMERIS. 

The places of the moon were computed from Hansen's tables for 9h. 50m., lOh.. 15m., and lOh. 40m. of 
Edinburgh sidereal time, ancl are as follows: 

Jl '• !ongitnde by B. P. I Jl '• longitude. Jl '• latitud" by B. P. I . I 
ll '' Hor. Par. by Hor. Par. Edinb. sid. I l>" latitude 

time. I u. s r.-n. P. C. S. P.-B.P. B. P. C. S. P.-B.P. 

0 " 
I " 0 " " ' " " h. m 

9 60 58 05 30.73 -0.01 41241.94 0.00 66 49.04 0.00 

10 16 68 19 08.02 -0. 07 4 13 03. 13 0.00 66 49.65 0.09 

10 40 58 32 45. 31 0.02 4 13 24.08 0.00 ti6 60.08 0.00 
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The obliquity of" the ~cliptic = 230 271 3911.47. 
Hence the moon's right ascension and declination were computed. 

Edinb. sid. time. I D'• R. A. by B. P. ])'• R. A. 

C. S. P.-B. P. 
I 

h. "'· 0 , 
9 50 54 48 15. 82 -0.03 

10 15 55 02 53. 16 -0.11 
10 40 5.S 17 31. 08 0.03 

--------'~-----------'--------· 

The coustants of Alcyone were found to be-

R. A. of Alcyone .....•................•........ 
Deel. of Alcyone ...............•..............• 
Log. F ...................................... . 
I,og. E .....•..................•.............. 

.D ''declension by B. P. 

0 , 
23 51 Ii. 98 

23 53 4i. 15 
23 '66 15.05 

By B. P. 
0 ,, 

54- 31 41.71 
23 36 47.89 

-0.000026 

-4.2392 

147 

]) '• declension 
C. S. P.-B. P. 

0. co 
-0.03 
-0.03 

C'. S. P.-B. P. 
/I 

-0.09 

0.08 

-2 
-.0006 

STEREOGRAPHIC CO·ORDI;>i ATES OF THE MOON REFERRED TO ALCYOXE. 

The parallax of the moon in right ascension and dec1ination and the moon's augmented semidiameter 
were computed for Edinbmgh for each ten minutes from 9h. 50m. to I 01i 40m. The following are the values: 

i 
; 

Edinb. sid. -Arra -A a I -t.rr(:J I -Arr/] ~] I ~] r. 
time. I le I by B. P. by B. P. C. S. P. -B. P. byB. P. s. P.-B.P. I 

I c. s. p. -B. P. 
I I . I I 

I 

h. 
, 

" " " I ,, \ " I 
,, m. I 9 50 34 48.04 0.00 43 45.47 

I 
-0.01 936. 02 -0.01 

10 00 34 41. 59 0.00 44 16.92 -0.02 

I 
935. H I -0.01 

10 IO 34 31. 49 0.00 I 44. 48.25 -0.03 935.4-7 -0.02 
I I 

10 20 34 17.77 o.oo 45 19.42 

I 
-0.03 I 935. 20 

I 
o. 01 

10 30 34 00.44 0.00 45 50.37 -0. 03 

I 

934. 93 -0.02 
10 40 33 39.54 o.oo 46 21. 05 I -0.02 934.67 -0.02 

i I 

'l'he co-ordinates of the moon for the stereographic projection of the Pleiades referred to Alcyone as the 
pole, and to the chart of the Pleiades for 1840, were next computed . 

.------ --~--
I 

Edinb. Bid. +xm Xm -ym Ym I ~. l:s 
time. byB. P. C. S. P. -B. P. byB. P. C. S. P. -B. P. ! by B. P. C. S. P. -B. P. 

h. m. " fl fl II I II II 

9 50 -1005.67 0.02 1754.39 -<l.08 

I 
935. 98 -0.01 

10 00 -677.05 0.01 1726. 55 -().08 935. 71 0.01 
10 10 -345.03 -0.04 1698.56 -0. 07 

I 

935.43 -0.02 
10 20 --9. 62 -0.02 l6i0.38 -0. 10 935. 16 0. 01 
10 30 329. 15 0.02 1641. 96 -0.09 

I 
934. 89 -0. 02 

10 40 671.26 0.09 1613. 22 -0.09 93i.63 -0.02 
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EQUATIONS FOR THE CORRECTION OF THE MOON'S PLACE, AND OF THE LONGITUDE. 

The following are the coefficients of the equations for the correction of the moon's place, and of the 
lrmgitude: 

------~---

I 
I 

Dip Dbp I D,.p I D;i.P tip 

~ I I 
1i ! ! 
.... 

B. P. 
C- s ~ I B. P. i I I c. s P. [ 

i 
B. P. C. S. P. 0 I c. s. P. B. P. B. P. 'C. S. P. 

0 -B. P.1 -B- P. I -B.P. -B. P. z -B. l-
I ' 

-:-1 
I 

I 
I 

! " 
-.9815 0 -, 1908 -3 I • &544 0 -.5348 0 --0. 94 0 

I j I 35 I -.9616 0 . 2748 
I 

0 . 2507 I -11 -.5240 0 -1. 14 .04 
40 -. 7712 0 -.G365 0 I . 7031 I 0 -. 4203 

I 
0 -0.47 -.03· 

I I ! 
I ! 

I 
1 

SOLUTION OF THE EQUATIONS. 

The solution of the8e equations by the method of least squares, gives the following values of the co­
efficients of the final equations : 

By B. P. 

[a2J = 2.4830 
[ab]= .4139 
[acj = - 1.3276 
[ad] = 1.3529 
[an]= 2.381 
[b2] = .5170 
[hr:] =- .4844 
[bd] = .2255 

And their solution gives-

C. S. P.-B. P. 
-.0001 

-.0003 
.0004 

-.0002 
- .022 

.0002 

-.0008 

-.0002 

By B. P. 
fbn] .165 
[c2] .8648 
[cd] - .7234 
[cm] - 1.138 
[tl2] .7371 
[dm] 1.2!)8 

[m2
] 2.404 

C. S. P.-B. P. 
.030 
.0002 
.0003 

-.010 
.0 

-.009 
-.061 

By B. P., iJ l = 0.1'959 - 0.167 ohm + 0.535 or. - 0.545;; .l, Ea· b h with corrected [m2
] = 0.121. •1nurg, 

By 0. S. P., iJ l = 0. 950 - 0.167 o bm + 0.534 or. - 0.545;; )., Ea· b h with corrected [m2
} = 0.102. 

m urg , 
'!'he coefficients of the residual equations are-

Stars. D1p. D;;-p. 
22 - .027 .029 
35 .400 - .263 
40 - .509 .291 

No. II. 

0 

0 

Jp by B. P. 
0 

-0.22 
0.12 

Jp by C. S. P. 
0 

-0.18 
0.09 

DEAR Sm: I l1ave the lwnor to communicate the following report upon the observations of the Pleiades 
of January 21, 1842, which I designate as No. II, because it is the second from the last of the group of 
Pleiades occultations, ( 1838-' 42.) 

The immersions wern on the moon's dark limb, and were observed in the United States, at \Vashington 
by ~Ir. Gilli~s. and at Cambridge by Mr. Bond. 

RECORD OF OBSERVATIONS. 

H'ashington.-Thc observations made at Washington are printed in Gilliss's astronomical observations, 
page 581, and all ma1·ked as "good." 

No of star. Mean Washington time of immersion. 

1 611. 40m. 06.9s. 
4 6 02 24.0 
8 

11 
13 
14 
20 

6 
6 
6 
6 
7 

09 
16 
31 
32 
01 

26.7 
44.2 
07.4 
25.9 
45.1 

lli. 
2 
2 
2 
2 
2 
3 

Sidereal time. 

43m. 38.68s. 
05 59.44 

13 03.29 
20 21.99 
34 
36 
05 

4.7.55 
06.27 
30.28 
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Cambridge.-Thc observations are printed in the Memoirs of the American Academy, IltW series, vol. 
III, p. 67. 

No. of star. 

4 
11 

].lean Caruhrid~e tilne of im1nC>rsi-0n. 

6/i. 4 l m. 04.6s. 

6 55 26.0 

The latitudes ancl longitudes of the places are taken from a manuscript table which will be smt to the 
office at another time. It is sufficient, for the present, to state that the assumed longitude of the observatory 
of Washington is 5lz. 08m. 12s. lY. of Greenwich, to which all American positions are 1·eforred. 

The computations are contained in the accompanying sLr:ets marked B. P. 1-7, and C. S. P. 1-14, and 
they are partly in duplicate and partly in quadrnplicate. 

EPHE!llERIS. 

The places of the moon were computed from Hansen's tables for l!t. 40m., 21t. lOm., 211. 40m., and 3h. 
I Om. of Washington sidernal time, and were as follows: 

I lc.s. r. -n i 
j) •s Hor. Par. by i C. 8. P. -B. P. Wash. sid j) •• longitude by C. S. P. -n. P. D'' latitude by P. ! 

time. B. P. B. P. I B. P. 
I 

I 

I 
h. m. 0 ' " " 0 " " " " 
1 40 56 39 46. 19 -.01 4 44 01'. 27 . 04 57 57. 77 • 02 
2 10 56 56 41. 25 -.01 4 43 25. 94 -.02 67 58.99 .01 
2 40 57 13 37.09 . 03 4 42 43. 15 -. 04 

I 
58 00. 21 .00 

3 10 57 30 33. 70 -.04 4 41 59.95 . 01 58 01. 44 . 00 
! 

The obliquity of the ecliptic= 23° 27' 39".52. 
Hence were computed the moon's right ascension ancl declination. 

Wash. sid. time. J> '• R. A. by B. P. C. S. P. -B. P. 

h. m. 0 

1 40 53 09 16. 27 0.04 
2 10 53 27 23. 18 -0.01 
2 40 53 45 31. 88 0.05 
8 10 54 08 42.37 -0.09 

The constants of Alcyone were found to be as follows: 

R. A. of Alcyone ..•..................•......• 
Deel. of Alcyone_ ........................... . 

Log. F ..................... ···············-· 
Log.E ................................ ··· 

J> '• decl. by B. P. C. S. P. -B. P. 

0 

24 01 47. 17 
24 05 07.58 
24 08 25.97 
24 11 42. 34 

By Il. P. 
54° 31' 52''.l.'i 
23 36 .52 .08 

-0.000038 
4.3214 

C. S. P.-B. P. 
-0.12 

0.00 

-0.000000 

-0.0005 

o. 00 
-.07 
-.OB 

-.04 

STEREOGRAPHIC COORDINATES OF THEr MOON REFERRED TO ALCYONE. 

The parallax of the moon in right ascension and declination, and its augmented semidiameter were tl1en 
.computed for the Wilkes Observatory at Washington, and for the temporary Observatory at Cambridge. 'l'he 
computations for Washington were made for each ten minutes from lh.. 40m. to 3h. lOm. of lYashivgtou 
sidereal time, and for Cambridge, from 24. lOm. to 2h. 40m. The following are the values; 
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1. For Waslii11gton. 

I le. S. P. -B. P. 
I 

Wash. sid. 

I 
Li.,,.a -Li.,,,IJ c. s. P. - B. p I &,mid~~;·~ by C. S. P. -B. P. 

time. by n. P. I by B. P. 
! I 
I ---------

h. m. 
I ' " " ,, 

" " " 
1 40 

I 
23 36. 19 0.01 17 07.10 0. O() 964. u -0.03 

1 5() I 21 44. 68 0.02 16 44.91 0.01 964. 79 -0.03 
2 00 

I 
19 60. 73 0.00 16 24.47 i o. 00 966. 10 o. 00 

2 10 

I 

17 54. 55 0.02 16 05. 80 -0.01 965.41 0.02 
2 20 16 56.35 -0. 01 15 48.93 I -0.01 965. 69 -0.02 
2 30 13 5G. 33 -0.01 15 33.90 

I 
0.00 : 965.96 0.00 

2 40 

I 

11 54. 72 o. 01 15 20.76 0.00 966.20 0.03 
2 50 9 51. 75 0.00 15 ()9.53 I -0.02 966. 43 0.04 
3 00 7 47. 64 -0.0l 15 00.23 

I 
0. 13 966. 6.3 0.02 

3 10 i 5 42. 61 
I 

0. 00 14 52.88 -0.01 966.82 0.01 
I I I 

2 . .For Cambridge. 

i I j 2 10 12 20. 47 0.05 18 52.93 {). 06 965.52 0.10 
2 20 I 10 24.55 0. 05 18 41.32 

I 
o. 08 965.75 0.11 

2 30 

I 
8 27.43 0.05 18 31. 51 0.11 965. 9& o. 13 

2 40 6 29.32 
I 

o. 03 18 23.55 
I 

0.12 966. 15 
I 

O.H 
I 

The coordinates of the moon for the stereographic projection of the Pleiades referred to Alcyone as the 
pole are then computed: 

1. For JVashington. 

Wash. sid. -Xm Xm byC. S. P. 

I 
Ym ! Ym by C. S. P. l:, l:, by C. S. P. 

time. by B. P. -xm by B.P. byB. P. I -Ym by B. P. byB. P. -l:z by B. P. 
I 

h. " 
I ,, 

I 
,, 

I 
" m. 

l 40 3246.33 +0.01 4-78. 47 -0.02 964.42 -0.0l 
l 50 3016. ;;9 -0.03 566. 21 I -0.05 964.76 --0. 01 
2 00 2788. 63 --0. 03 652. 09 -0.06 965.07 -0.01 
2 10 2562.82 -0.02 736. 09 -0. 07 965. 36 0.00 
2 20 2338.75 -0.03 818. 19 -0. OB 965.64 0.00 
2 30 2ll6. 25 -0.03 8§8.3! -0.09 965. 91 -0.01 
2 40 1895. 12 -0.03 976.49 -0. 09 966. 15 -0.01 
2 50 1675. 13 -0.05 1052. 60 -0. OT 966. 37 0. 00 
3 00 

I 
U56.07 -0.09 1126. 66 -0. 04 966.57 0.00 

3 10 1237.76 -0.09 1198. 67 -0.03 966. 75 o. 00 

2. For Cambridge. 

2 10 2869.41 -0.01 570.67 -0.05 965.48 0.00 

2 20 26!3. 15 --0. 05 647.36 -0.06 965.71 -0.-01 

2 30 2417. 90 -0.05 722. 13 -0.08 965. 91 o.oo 
2 40 

i 
2193.45 -0.03 794.94 -0.17 966.10 o.oo 
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EQUATIONS FOH CORRECTION OF MOON'S PLACE A:Vl) LO:VGITUDE. 

The following are the coefficients of the equations for the correction of the moon's place, and of the 
longitude: 

I -Dlp -D,,.p -D)_P clp 

Star. l'_B_y_B~-~~ll-~-8-. -P-. ' By B. P. j C. S. P. I By B. P. , C. S. P. By B P. C. S. P. j By R P. ] C. S. P. 

1 
-B. P. i j -B. P. _-_n_. _r _______ · -B. P. I ____ 

1

1 -B. r. 
~1-· I .__ ---- - -

l. Wash. i 1 I . 9940 1 • ~~ • 1080 • ~~ . 5927 . ~~ . 5604 . ~~ -2. 07 1. 

4 I . 9202 -02 -. 3915 -03 • 3413 19 . 5191 I -01 -2. 07 

2. 

8 

1

, . 9824 02 . 1863 -Oi . 5286 27 . 55t4 00 -2. 57 

11 . 9920 00 . 1271 -02 . 49li 04 • 5599 07 -2. 68 

13 . 8670 00 -. 4983 -01 . 2388 -11 . 4896 00 -1. 39 

14 

20 

4 

11 

. 9298 

• 994.3 

.89H 

. 998! 

-04 -. 3713 

00 ' -. 1021 

-02 

DO 
-.4t73 

. 0570 

-04 

-01 

-03 

-02 

. 2824 -04 . 5245 -04 -1. 52 

. 2864 02 . 5624 -07 -2. 91 

- 1871 

• 3363 

04 

02 

. 5048 

. 5643 
-01 

-08 
-2. 78 

+2. 26 

SOLUTION OF THE EQUATIONS. 

The solution of these equations by the method of least squares gives for the final coefficients: 
B. P. C. S. P.-B. P. B. P. C. S. P.-B. P. 

[a2 ] = .71872 .0002 [bm] = 2.5652 -.0512 

[ab] = 1.2224 .0006 [c2
] = 1.2429 .0005 

[ac] = 2.8313 .0003 [cd] = 1.5984 -.000:3 
[ad] = 4.0572 -.0008 [crn] = 6.724 -.239 
[am]= 17.14'3 -.587 [d2] = 2.21:101 -.0001 

[b2J .8126 .0003 [dn] = 9.676 -.339 
[be] = .2455 -.0011 [1n2] =42.794 -3.023 

I bdJ = .6903 .0004 

The solution of these equations gives: 
By B. P. ah= .3903 or.-0!'5S. 
By c. s. P. ob= .3926 o;r-o. 11soi. 
By B. P. 01 = - .4603 o:::-0.5644 aJ.+2."484. 
By c. s. P. az = - .4607 o:::-0.5643 a;.+2."389. 

. 09 

. 09 

. 09 

• 11 

. 05 

-. 05 
. 14 

. 09 

. 13 

The substitution of these values in the given equations for each observation leaves for tte residual co­
efficients the following values : 

By B. P. and C. S. P. 

i 

I Place. 
I 

Star. Drrl' D~p clp clp 

I 
:B. P. c. 8. p_ 

I 
. 

I 

I I 1 
I 

1 -.093 0 • 46 .45 I 
1 I 4 -.070 -.01 I ! 0 .02 
l I 8 -.005 0 -.02 -.04 
l ! 11 . 016 0 -.14 -. 14 
l 13 -.034 0 . 47 .48 
l 14 .oo 0 . 57 .46 
l 20 I . 132 I 0 -.60 -.44 
2 4 I . 050 

I 
0 -.82 -.78 

2 11 
I .146 0 4.77 
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The ob~Prvation of place 2, star 11, was omitted in the computations, from its evident error.:~;'l'he com­
putations are contained in the accompanying 21 sheets, marked B. P. 1_ 7, and C. S. P. 1_ 14. 

Very respectfnlly, 
BENJAMIN PEIRCE. 

A. D. BACHE, LL.D., 
Superinte7!dent United States Coast· Surrey. 

DEAR SIR: I have the h0110r to communicate the following report upon the occultations of the Pleiades 
of September 6, 1841, which I designate as No. V. 

The immersions were on the moon's dark limb, and were observed at Washington, by Mr. Gilliss. 

RECORD OF OBSERVATION"S. 

1VashJngton.-The observations are printed in Gilliss's astronomical observations, page 480, and all 
are marked as "good." 

No. of star. Me1m \Vashiugtou time of hnrnersion. Sidereal time. 

2 l lJt. 54m. 53.2c•, 22h. 58m. 18.35s. 

1 1~ 04 13.9 23 08 40.59 

4 12 14 55.2 23 rn 23.64 

11 12 33 53 5 23 38 35.06 

13 12 34 34.6 23 39 06.27 

14 12 40 33.0 i 23 45 0.5.65 

EPHEMERIS. 

The places of the moon were computed from Hansen's tables for 231t. 50m., 23/i. 20m., 23/i. 50m., sidereal 
time of "'\\~ilkes's Observatory at Washington, and were as follows: 

Wash. sid. '" '°"';'•'•by 1<. "· \ 
C. S. P. 

I 
ll '' latitude by B. P. C. S. P. 

time. -B. P. -B.P. 
I ----- ' 

I 

h. "'· 0 ' " " 0 ' " " 
22 50 66 44 56.72 0. 00 4 54 5G. 96 -0.04 
23 20 57 01 44.22 0. 12 4 55 28. 17 -0.03 
23 50 57 18 32. 18 

I o. 13 I 4 55 58.97 -0.03 
I I 

The obliquity of the ecliptic = 23° 27' 41." 41. 
Hence the moon's right ascension and declination were computed. 

I 

Wash. sid 

I 

JI'• R. A. by B. P. c. s. P. 
time. -B. P. 

h. m. 0 I II II 

22 f>O 53 11 39.0l 0.03 
23 20 53 29 35.86 o. 15 
23 50 i 53 47 34. 21 o. 16 

! 

The following were the constants of Alcyone : 

R. A. of Alcyone .. _ •••. ___ ••. _ . _ •. _ ••.• 
Deel. of .Alcyone. _ .••• ___ . _ • ____ •...••• 

Log. F - - .. - . - - ... - - .... __ - .. _____ . _ .• 
Log. E . - - .... - - .... _ .... _ . _ . _ . _ . ____ . 

JI'• declination 

B. P. 

0 I II e 

24 14 30. 85 
24 18 02.40 
24 21 31. 89 

B. P. 
54° 31' 33.''32 
23 36 45. 34 

0.000040 

6.2118 

I 

ll'' Hor. Par. B. P. 

i 

' " 
57 41. 88 
57 42.65 
67 43.42 

c. s. P. 
-B. P. 

II 

-0.04 
-0.04 

o. 00 

C. S. P.-B. P. 
-0."09 

o. 01 
0 
0 

C S. P. 
-B.P. 

,, 
0.02 
o. 01 
Cl. 01 
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STERJ<iOGRAPHIC CO-ORDINATES OF THE MOON RE}"ERRED TO ALf'YO:\'E. 

'l'he 1iarn1lax of the moon in right nscr·nsirm and declination, and ifa augmented s0midiamcter, were 
computed for the place of oh~ervafim1 for e\;ery ten minutes from 22lt. 50ni. to 23/,. 50m. Ei<l~real time. 

The followiug nrc tl1c values: 
---------------- -

Wash. sid. 
time. 

h. m. 
22 50 

23 00 

23 10 

23 20 

23 30 
23 40 

23 50 

I 

_____ Ll._"'_"_. ---1-------fl._'"_(3 ____ , _____ I_i ____ _ 

i c. s. P. B. P. C. s P. B. P. I c. s. P. 

I -B. P. -B. P. 1 -B. P. 

B. P. 

1--,--,-, --;--,,- --·-.-. --1---,,--1---.. --1---
i 46 45. 57 : o. ()1 27 05. 35 -0. 05 953. 55 \ 00 
i 46 04. 15 I 0. 00 26 21. 55 -. Ol 954. ()8 
! 4517.77 0.01 2538.35 -.OJ 951.liO O 

H 26. 52 ! 0. 02 24 55. 81 -. 01 955. 11 I 0 

43 30. 49 i o. 02 2-i a. o l . oo 955. £ l o 
42 29. 76 0. 02 2:l .13. 03 , nl 9SG. JO 0 

41 24. 42 I 0. 03 i 22 52, 95 • 01 956, 59 0 
I 

The following are the cool'<linates of the moon for the stereographic projecfrm of the Pleiades referred 
to Alcyone as the pole: 

-Xm !Im I, 

Wash. sicl. --------: I 
I 

time. B. P. i B. P. D. P. 
I 

j C S. P. c. 8. P. I I c. s. P. 
1-B.P. ! -B.P. -BP. 

I I 1---- ----
i 
---

h. m. II 
I 

22 50 I 820. 03 -0.09 643.30 o. 17 953. 66 I 0. 01 

23 00 1529.25 -.13 757.00 I -.01 954. 18 

i 

• 00 

23 10 1243.00 -.17 869. !l5 i -.05 954.70 • 00 
i 

23 20 961. 19 -.20 982. 17 I -.0{ 91)5. 21 - 00 
23 30 683.74 -. 22 1093. 60 1-.02 955. 71 I • 00 

23 40 410.56 -.22 1204-. 14 I , 00 956. 20 I • oo 
23 50 141. 58 -.23 1313.73 1-.0l 956. 69 I =o~ ---·------

EQUATJO:-.~ FOR CORRECTION OF THE MOON'S PLACE AND o~· THF. LONGTTUllE. 

The following are the coefficients for the correction of tl1e moon's place and of the longitude; the star 
13 is omitted becauBe there seems to be an en-01· in the recor<l: 

i Dr.p I 
1-----1----1------,----1--·-------- l-----------1--- --

ll. P. 10.s.P. B.P. •c.S.P. BP. C.SP.I B.P. C.fi.P. B.P. C.S.P. 

------ ____ 11_-_n_._r _____ i_-_B_._r_. j---- -B. p_ 11---- _-_B_._r_._, _____ 1----B_. _r_ • 

. 00 I . 00 ! . 00 . 00 II " 

1 2 . 7922 02 . 6103 I -02 I -.1767 0 I .4-435 30 1. 30 -0. 08 

l 1 1. I 0 -. 0106 I -02 I • 32:!3 01 I . 55!!9 37 1. 95 -. 08 

I 4, .844.2 1 0 -.5361 I -01 I .5326 -14 I .4726 31 .3% -.20 

~ ~~ : ::~: -~~ _: :::~ '11 =~~ . : ::~~ -~: I : :~:: :: ~: :: =: :: 
I 

op 

Place Star. 

20 cs 
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SOLtlTIO~ OF THE EQUATIONS. 

The imlution of theFe eqnatious by the method of least squares giveR the following values of the co-
efficients of the final equations: 

By Il. I'. 

r u2l = 4.1177 

[ahj =-.3598 

[ac J = l.301i0 
lam]= 7 . .506 

[b2
] = .8826 

c. s. r.-B. r. 
.0003 

-.0003 
.0013 

- .863 

-.0002 

The solution of these equations gives: 

lly Il. P. 

-.G027 [be] 
[hm]= 
[c2] = 
fem]= 
[m2] = 

-.7815 

.7058 

2.333;} 

16.507 

By n. r., lfb = .5741 ,~,,,+ 011.12. 

By C. S. P., vb= .5781 <>,.,.+ 011 .20. 
By B. P., /Jl =-.2G70 07.-,5600 ul.+l".833. 
ny c. s. P., vl =-.2669 o,.,.-.5Goo 01.+1 11.631. 

C. S. I'.-R. P. 

-.0035 

.3427 

-.0004 
-.3433 
-3.2:>G 

The substitution of these values in the individual equations leaves for the residual coefficients the fol­
lowiug values: 

---------------- -

B. P. arnl C. S P. 
--tip ___ [ __ ~--I -

! 
Star. 

1\,p Drc?c I 
: I 

---~------, ---1----
B. P. C. S. P. 

II II 

2 -.036 0 -0.22 -0.19 

l • Of>O 0 . 12 . 24 
4 . 0 0 -I. 14 -1.15 

11 • 016 0 -.01 -.02 

14 -.040 0 1. 19 1. 04 

The computations are contained in tl1e aecompa11ying sheets, marked B. P. l-4-, C. S. P. 
1
_ 7. 

Very respectfully, 
BENJAMIN PEIRCE. 

A. D. BACHE, LL.D., 
Superintendent United States Coast Survey . 

.APPENDIX No. 18. 

REPORT OF DR. B. A. GOTTLD, ON THE COMPUTATIONS CONNECTED WITH OBSERVATIONS BY THE 
TELEGHAl'HIC METHOD FOR Dll'FERENCE OF LONGITUDE. 

CnrnRIOGE, November, 1863. 
DEAR Sm: The work under my direction during the past year has been of the same character as during 

the year preceding, consbting in great mensure of computalions and reductions of the field-work of former 
years. The determinations of six differences of longitude have been completed, and the former reductions 
repeated, wherever the new and more accurate data now at our di~posal promised any apJ>reeiable improve· 
ment in the accuracy of the main result, or of any important collateral ones. 

The subsidiary resultii continue to offt:r new inducements to further research, and but for the smallness 
of the force a1 my drnposal many of the yet unexplained indications would have been further investigated. 
But my primary duty was manifestly to complete the definite determinations of longitude, and the greater 
part of our laLor h.3 Leen directed exclusively to this end. 
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The campaigns upon which the longitude work has been completed since my lust repoTt, or so thoroughly 
revised as to lead to the adoption of a new value for the results, are : "\Vilmington-C0lumhia; Columhia­
Macon; Macon-Montgomery; ]')fontgomery-Peach Tree; Peach TrPe-~r olJile; Mobile-New Orleans: 
so that only five campaigns now remain for discussion; from all of which provisional results wcrn long since 
attained. 

The reductions now in band will be c11iefly of a mechanical character, and but for the difficulties arising 
from our national troubles would have been long since completed. As the further proRecntion of the field­
work seems not yet near at hand, I have felt justified in dire· ing some p rt;on of our time and effort to the 
preparation of a catalogue of standard declinations for the time star list, to accompany the investigation of 
Hight Ascensions, of which the fiual values were printed in 1862. 

It may perhaps be well to enumerate in tl1is place those determinations of differences of longitude made 
by my party which may fairly be regarded as final. They are as follows, the po:5itiou:; referred to being in 
all cases the astronomical stations of the Coast Survey : 

m. s. 
Calais-Bangor. __ .. _ ..... - ..... _ .....• __ ...... - . - •.... _ ..... __ ...... __ 6 0.31 
Albany-New York ..•... - - - ..• _ ...... - ... - .............. _ - ... _ ...... - - 0 57.45 
Wilmington-Columuia ...... __ . . . . • ... _ ... ____ ... - _ ..... _ •....... _ ...• _ 12 21.72 
Columbia-)facou __ ..... - - .................. - ....... - ................. . 10 22.18 
J'tfacon-Eufaula .. _ .. _ .... - - _ .... ___ ..... __ ................ _ ...• ______ _ 6 3.02 
Apalachicola-Eufaula. __ . ___ ... _. ___ ........ _. _ .. __ . ___ . _____ .. _____ .. _ 0 36.66 
l'tlacon-l'l'Iontgomery ....... _ . _ ... _ ..... - ... _ ..... - ... _ .....•........... 10 41.58 
l\Iontgomery-Peach Tree-. - .... - - ...... - .... - ...... - - _ ............... _. 4 58.77 
Peach Tree-:Mobile ....... - ..... _ ... _ . _ .... _ ..... _ ...... ___ ..... _ ..... . 1 59.75 
l\Iobile-N ew Orleans .•... - ... - - ....... _ .. _ •......... - . - ....... _. __ ...•. 8 7.16 
l'cnsacola-::lfobile. - - - ........ - ... - .... , .... - ... - . - .•... ___ . _ . _ ...... _ • ..., 

20.28 u 

During the Calais-Bangor campaign one nigbt was devoted to an exchange of i,tar-gignals with the 
observatory of the college at Fredericton. Only three stars were sati~factorily exchanged, but the obscrvatirms 
for determining the illBtrumental corrections at Calais were so full, and the positions ol" the iustruments at both 
places have been so carefully investigated, that I think the resultant longitude cannot he in errOl" Ly so much 
as two-tenths of a second, and that we may adopt the value : 

1n. s. 

:Fredericton-Calais .. - - . - ... - ..... - . - .•. - - - - ... - - - - 2 32.8 

The preceding deterruinadous give for the longitudes west from v'lilmington the following valncs: 
m. s. 

Columbia. - - . - ..... - .......... _ .. - ....... - .... - ........ _ ...... _ ..• _ . __ l:.! 21.72 
Macon ...... - ....... - - - ........ - - - - ... - . - . . . - .... - .... - ... - ....... - - 22 43.90 
Apalachicola. _ .. _ - - ...... - - ................. - - .......... _ ... __ ....... _ 28 10.2G 
Eufaula __ •..•...... - ...•... - - .. - . . ..•................ - ... - . - - - ... - .. . 2'.J 4G.92 
l'tfontgomery ...•.... - .. - .... - ............. - . - ......... __ ...... _ ....• _. 33 25.48 
Peach Tree. - - . - ............ - . . - ... - - .. - ........ - .... __ ..... _ . - ...... . 38 24 25 

Peusacola .. - .... - - ......... - . - - - .... - . - - . - - .. - - - - ..... - ... - - - .. - . - - - - . 37 3.72 

Mobile._ .... - . - - ... - - - .... - - - . - - ....•..•• - ... - - .••.. - .. - ... - .•... - . - . 40 24.00 

New Orleans. - •.. - - ... - .. - .... - - .••• - • - . - • - ..• - - .•••. - .. - •.... - ... - . - - 48 31.16 

.And the longitudes west from the Seaton station in '\Vasl1ington, the zero of all our telegraphic longitude 
measurements, may be deduced with sufficient precision for ordinary purposes by ue.ing the provisional value. 

m. S. 

Seaton-Wilmington.·. _ ••... _ • • _ ••.•. - •• - . . - - ..••.•...•. _ ...•• _ . _ •• ___ • 3 47.17 

No special discussions of signal-time or of personal equation 11avc been made during the year, furtlwr 
than bas been required for the par1icnlar work in hand, nor has time hPen available for continuing on any 
extended scale the investigation of the curious phenomena of the diurnal motion in azimuth, the main facts 
of wbich were contained in my last repo1-t. I ought, howcYer, to mention that. a few caseB l;ave presented 
themselves in apparent opposition to the law which seems almost universal, tba.t this motion during the 
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night carries the western end of the axis southward. The exceptional cases are, however, HO incon><irlerali1c 
~18 but little to modify my conviction of the generality of tl1e law, and this inference has received an interest­
ing and important corroboration from the observations at the United States Naval Observatory. The Superin­
tendent iuformR me that this motion, in the same direction, lias been found very manifest in the large meridian 
instruml~nts. And the reduction of the observations in former years, which has been made nuder my supervi­
s:on, exhibits the same motion, both in the Transit instrument and in the murnl circle, to a markPd rlegree. 
A carf'ful scrutiny, moreover, of the published observations of the fate Professor Henderson, at Etliuhurgh, 
has led me to the conviction that irn•gularities, to which he freque11tly refers, were attriLutable to the same 
phenomenon. There is room for much further inquiry in the same direction, auJ I look forward with great 
interest to the oppmtunity of prosecuting the research. 

Those recent observations of stars in our standard Right Ascensions which have reached me during 
the year seem to warrant great confidence in the results, aud to show that the laLm expended on their 
preparation was not lost. The cases are very few where the discordance during the last year seems to have 
amounted to the tenth of a second; anrl for the prinei pal stars of the Tinw-Star Li8t, the agreement of observa­
tions with the computed place has be(!n very much closer. For some years to come it will probably lie 
difficult to improve the great majority of these Right Ascensions. 

The preparation of a list of <leclinatio.ts for the time-stars on the principles previously adopted in 
determining the Right Ascensions has been nearly complete<l since my last i·eport. The determination and 
discussion of the ;;ystematic corrections due to the several catalogues l1as been e8~e11tially completed, and the 
observations have been collected, ~crntinized and tabulated. Nothillg remains but to r<olve the equations of 
condition, the mechanical labor of wl1ich can be performed from time to time, as a relax:ition from the 
monotony of other routine work. In case of need, the remits coul<l be furui8het1 at shmt notice, bnt tl1e 
final solutions have been of late postponed for more pre8sing duties. 

Soon after tlie <late of my last rq)(}rt I had t11e mii;fortune to lose tile valuable a:d of Professor Searle 
wlrn was transferred to a wider field of usefulness at the l::nited States Kava] Academy. The loss of so 
excellent an assi~tant was no small drawback to the work in hand, and only the conviction that science 
might ultimately be the gainer recouciled me to parting with this gifted astronomer, whose whole scientific life 
had been passed in my immediate party. I have, however, to thank .M:r. Cleveland Alibe for as,;iduous, 
conscientious, and most serviceable aid, and during tl1c last two months have been assisted alw by Ur. vV. 
H. Palmer, a recent graduate of Han·ard College, and whose itbility and zeal pmmise mueh uilefulne~s. 

I am, dear sir, very respectfully aud truly yours, 
B. A. GOULD. 

J>rofessor A. D. BACHE, 

Superintendent Cnitt•il Slates Cuast Sun,ey. 

APPENDIX Ko. 19. 
DISCl-SSION OF THE MAGNETIC AND METEOIWLOGICAL OBSERVATIONS MADE AT THE GIRARD 

COLLEGE OBSERVATORY, l'HILADJ~LPHIA, IN 1840, ltl4J. 184:!, lt<4:.l, 11:l44, AND 1845. PAitT VII· 
INVESTIGATION OF THE ELEVEN-YEAR PERIOD, AND OF THE DIS1THBANCES OF THE VERTICAL 
COMPONENT OF TUE MAGNETIC FOIWE, WITH A SlTPPLEMEKT ON THE EFFBCT OF AUH0UAL 
LIGHTS, BY A. D. BACHE, LL.D. 

[From the Smithsonian Contributions to Knowledge.] 

The observations of the vertical component of the magnetic force were commenced in June, 1840, and 
continued, with an exception in ,January, 1841, without intcnuption to the last of June, 18-!5. To keep np 
the continuity of the !'cries a £1aily reading was taken at 2h. 17m. p. m. during the months of January, 
February, and l'tlarch, 1843. lip to October, 1843, the observations were bi-hourly, afterwards hourly. 

]'llstruments.-}'rom J urn;, 1840, to the end of the year, the observations were made with a balance 
vertical force magnetometer of Lloyrl's pattern. It was at first mounted in the ecLstern building of the college, 
but was removed to the observatory in the latter part of ,July. \Vhile in the coll"go an increase of the 
readings corres,ponds to a decrease of vertical force; nt the oliservato1y iuereasing readmgs denote increasing 
force. 'l'he instrument was made by Robinson, of London; the magnet, the axis of which was mounted as 
nearly as possil1le transversely to the magnetic meridian, was 12 inches in length, having at itB ends cross 
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wires set in copper rings. For a full description, see Dr. Lloyd'A account of the .:lbgnetical Observatory of 
Dublin, and the preface in volume I of the record of the Philadelphia observation~. ln January, 1841, the 
Lloyd instrument was replaced by a reflecting vertical force magnetometer, made at my suggc;tion by Mr. J. 
Saxton. The bar of this instrument was two feet and one inch in le11gth, two iudtc~ wide in the middle, one 
and a half ne1Lr the ends, tapering to 1wthing at the ends, and a quarter of an inch tl1il'.k. The magnet was of 
steel, and hardened as perfoctly as the maker coul<1 eff<~d. By uwan,; uf a ball modng on a fine scn~w, its eq uili­
bl'ium could be changed. The mirror projected outE<ide the Lox, an<1 the motion of the bar was ob~ervetl hy means 
of a telescope. At the top of the Lox was a piPce of plate g·lass, through which a thermometer (of Fraucis's make) 
could be read. For further pnrticulan: see p. YII of the prefac.e to YolumD I of the record. l'or some time 
(bc>tween three and four months) after being put up, the bar ]'.1st consit1emLly of its magnetic force, and after being 
in use for four months, a movement of the a<ljustiug ball upon the screw was require<1 for placing the 
readings again near the middle of the scale. By this ar1justment the seusiLility of the apparatus was not 
interfered with. The value of a scale division of the Lloyd iu.;trurnent, expres8ed in parts of the VCl'tical force, 
was carefully determined and found to be =0.0000165, both in the college builcling and at thr' observatory. 
'l'his v11lue !wing kno"·n, I consider that the value of the scale of the new reflecting magnetometer could Lest 
be ascertained Ly eornpari~rm with the former. The n'sult of thi~, continued at intervah<, was that two 
divisions of the new scale were eqnivalcut to one of the old, or that a change of one r1ivi~ion of the Teflecting 
instrument concsponded to a change of vertical force of 0.0000:.l:.l parts. This was after the imstrument Lad 
been finally adjusted. 

'l'hc only disadvanfogc in the new instrument was the large effect of changes of temperature upon it; 
by direct observations it was found that a chang" uf 1 ~ ( F.) of ternpemturp produced a corresponding change 
of 13.5::1::0.25 scale readings, wherea~ in the Lloyd inst1·umeut the correspornliug clrn1q;e was but 3.12 scale 
divisions. '\Ve have accordingly for tlw Lloyd instrumeut q=0.0000;)15, and for the reflecting instrument 
q=0.00044G. The values actually used in the reduction of the ob8erved reading to a standard temperature 
will be seen further on. 

The import;u1ce of ascertaining tlie mo~t correct am1 ~nitnh1c eodneients of tempei·ature for the two 
series of observations, demands a more detailed statement and ebLorat1~ di~cussion of the ohsr·rvationB them­
se1ves, independently of the special trial~. Experience has shown that the value for q tleduced from tlu~ 

diffcrentia1 intensity observations tbcmsdvcs, with the m:1gnet suliject gcnernl!y to gradual and small changes 
of temperature, is smaller by a considerable fraction than the \·alue found lly clirect aud Fpecial oLscrvation, 
during which the temperature changes arc neccssmily more violent. There is no doubt that iu the reduction 
to a staud1trd temperature, that value of q sl10uld be used which was obtained while the magnet was under its 
ordinary influoncefl an<1 condition. The same view is taken by Gencrnl Sabine, and waf' also carried out in the 
discussion of the horizontal component of the magnetic force; for which see the precedi11g paper (Part IV.) 

Determination ef tlw tjfect ef a cltange ef temperature on tlw readings ef the rertical force. 

(.A..) Results of special obsen·ations made for determining the temperature coefficient. The correction for 
temperature of the Lloyd vertical force magnetometer was ascertained by the usual metl10d of vibratiug t11e 
bar when suspended horizr,ntally, and when altenrntcly heated and conleJ artifi~ially. 'l'he tliermorneter was 

placPd with it~ ball near the axis of the magnet. The changPs of the lrnl'izont•tl force magnetometer, while 
these experiment~ were going ou, were noted and allowed for. 

Date, 

Feh'y, 1841 

Time of 10 I Temp. j Beadings of I Temp. 

oscillations. 1

1

. (B'.) i Horz'l force. I (F) 
I I 

---9t_h __ ~;:--'~1~~1--;;-C-6--

:~:~~~ :~:~ I ~~~~:: I :~::~ 
I ' 

I
------

9
;: .. -!T_h_t_·n_c_e_q---=-2-. ~-:-~: =c.o.oooo.5i0 

.. v s t' -t 7'• --j- :--

------~-------'------

Rc8ult 87 .!190 

88 117 

wliich is equivalent to 3.15 Ecale divisions; in the first reduction of the record 3.12 w.1s used. 
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Before putting the reflecting vertical force magnetometer in its place in January, 1841, observations were 
made for its correction for temperature by means of deflections; the result, however, was not satisfactory, owing 
to the small difference in the deflections at high and low temperatures, and the necessity of keeping the bar at a 
proper distance from the declinometer to prevent the possibility of a permanent c11ange of magnetism. The 
weight of the mirror and otlier fixtures of the bar rendered the method of horizontal oscillations impracticable 
without their removal, and it was finally decided to determine the value of q by means of a subsidiary instru­
ment kept at a uniform temperature in a separate building, while the vertical force instrument at the observa­
tory was 1rnbject to considerable fluctuations of temperature. The subsidiary instrument consisted of a small 
dipping needle mounted on a knife-edge, and rendered horizontal by weighting it. The indications, however, 
did not prove very satisfactory; 14 scale divisions were indicated as the correction for 1"' change in tempera­
ture. Subsequently an inclinometer, according to Prof. Lloyd's plan, was mounted as a subsidiary instru­
ment, and observed twice a day with the vertical force inst.rument at the observatory. The mean values, 
expressed in scale divisions, thus found between February, 1843, and January, 1844, are a,; follows: 

13.3 14.3 14.4 12.3 12.2 13.l a.ml 15.4. 
Average value 13.56::1::0.25. In the first reduction the value 13.5 was used. 

(B.) Investigation of the temperature coefficient from the regular Eeries of observations. We will first 
examine the principal series obgerved between 1841 (February) and 1845 (J unc,) with the reflecting 
magnetometer. In J<'ebruary, l\Iareh, April, and J\fay, l 841, the readings gradually increased and approached 
the end of the scale, n'quiring a readjustment of the instrument after ;\:fay 22. It was supposed that-529 scale 
divi;<ions would be an approximate correction for referring the observations to the indications of the scale subse­
quent to :May 22, the uninterrupted sc1·ies of. observations commencing with June 1, 1841. 'l'he following 
table contains the uncorrected monthly means of the vertical force magnetometer, together with the observed 
mean mouthly temperature, taken directly from the record. The tabular means for January, :B'ebruary, and 
:March, 1843, 'when the im;trument was read only once a day (at 2li. 17m. p. m.,) were obtained as follows: 
'l'he difference between the daily mean and the mean at 21t. 17m. p. m. was ascertained for each month, from 
t11e records of the preceding year ( 1842) and the following year ( 1844.) The mean correction to the average 
reading at 2h. 17m. p. m., to refer tlie same to the mean of the day and month, is+ 18.6, +I-1.4, and + 11.2 scale 
divisions for the months of January, February, and 111arch, ref'lpectively. These corrections have b. en 
applied. 

TABLE I. 

Cncurrccted montldy means ef vertical force magnetometer and correl!ponding mean montltly temperaturel!. 

I 
I 

1841. 18i4. l 
I 

February ••• ----·1 }(}59d.O 350_53 i July_---·-----· 792°.9 77o,5 January·---·--· 63Gd.l 57° 0 

March--·------·, 1236. 2 I 43. 96 
i 
Aug~st_ ___ ---- 775. 9 7f>. 4 February_ •••••. 1 657.4 59.2 

April···········! 1357. 4 j 50.8 I September---- •. 775.0 74.3 :March-·-··-·-- 769.5 67. 2 

56. 2 I October---··-·· 763.8 71.4 I 
April --·· •• -··· 750. l 65.4 May •••••••••••. , 1445. 6 i 

I !-----
I 

Novembet •••••. 725. 0 66. 8 MaY-······--·· 798.4 69.9 
June •••••••••••. / 722.6 74.5 ' 
July •••••••• ··-· 1 810. 3 77.6 I December -- •••. 672.8 62.5 June.·--····--- 8t5.1 73. 6 

776. 1 75.85 i 1843. JulY-·-----···- 913. 2 77. 2 
August. •••••• - - . , 

I Scptern her _ ..•••. 702.5 71. 1 
August_ ________ 877. 2 75.4 

January--······ 681. 9 64. 0 : September ··--·- 860.7 71. 7 
October.·--···-- 448.7 54.5 

I 
February ••••••. 615.8 57.6 

October-------- 834. 7 71. 2 
.November~······ 339.8 47.8 

March---···-·· 555. 5 63.8 
November ··--·· 748. 2 63.9 

Dcccuiber ------· 53,i. l 59. 6 

I 

April---------- 762. 4 71.3 December •••••• 695. 6 60.8 
1842. MaY'- ---- ------ 734. 1 70. 4 

June •.••••••••. 784 6 75.9 1845. 
January_---- •.•. 679.4 67.7 I 

I 
July ••••••••••. 800. 5 77.4 ' January •••• ---- 712. 6 62.2 

1-"bruary •••.•.•. 6!l5. 5 65. 0 

llarcb ---------- 668. !J 66.8 August .•••• ---· 817. 1 77.8 Fehruary _ •••••• 650. 1 66.3 
! 

A p1·il - - - _ - - ••••• 671. 2 67.4 8ept.,m ber •••••• 797. 9 74.3 llfarch •••••••••• 775.7 60.2 

Mtiy •••••• -·-··· 693.9 69.7 October •••••••. H9.0 69.6 April·······-·· 721. l 65.7 

718. 0 71. 9 November •••••• 728.0 . 64. 7 Mu.r---···-···· 688.B 64. 1 
June_--·-·····-

December ·-···· 705.9 62.6 June ••••••••••• Sll. l 74. j-
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Combining the preceding values by months, we obtain a complete series extending over four years. The 
first five months are necessarily omitted; the break in the series occurred betwcrn the 4th and 5th months. 

Uncorrected readings of the vertical force magnetometer. One division of scale =0.000033 parts of the 
vertical force : 

-·-------~-

Month. lSil-'42. 1842-'43. 184:!-'H 18H-'4!>. 184l-'45. 

July ••••••••••••• -----··----·---·-----------· 810.3 792.9 800. 5 913. 2 829. 2 

August.--------- ... -- -- - ..................................... -- ........... - 776. 1 775.9 81 i. 1 877. 2 811. 6 

September-------------- •••. --···------------· 702.6 775.0 7!)7, 9 860. 7 1si. 0 

October -------------------------------------- 448.7 763.8 H9.0 834. 1 699. l 
November---- ••. ___ •.. _____ . ________________ 339. 8 725.0 728.0 748. 2 63!'>. 2 

December··---- -------------·--------------- 534. l 672.8 705.9 69.i. 6 652. 1 

January---------- •••••• ----.----------- ••.•• 679. ·i 681. 9 6 !6. l 712. 6 6i7. 5 

FebruarY-·-------------·-----·--· ---· ---·--- 695.5 615. 8 657. 4 650. 1 Gf>4. i 

March .... ----·-·--·-. -- ..... --- --------- .... 668.9 555.5 760.5 67". 7 61>7. 4 

.April 
-------------·-------·----------~------

671. 2 762.4 7;J(}, 1 7 21. 1 72G. 2 

May ••••• -- ------ -----·. ----- •••• -- --------. 6~J:l. 9 734.1 7!JB. 4 uSS. 8 72R. B 

June_ -------------- -------- -------- ·-------- 718. 0 784. 6 845. 1 811. I 789. G 

l\Ie'1.n ---- --- •• --- -- __ --- • ---· ---- --- . 721. 3 

Corresponding readings of th.e thermometer ( F.J 

1842-'43. 1843-'44. 

0 0 

_________ 11_1_o_n_th_. _________ j_1~s-:_1_-_·4_2_._ ------ ------ ------------
1844-'45. 1841-' 45. 

0 0 

:1~:~s~~ ~:~~ ::~:::~~::~~::::~:~:::~::::::::::~1 ~:::5 
I 

September -------------········---·----------1 71. 1 
Oct-Ober------------------------------------- .

1 

54. 5 
November _ •• ____ --- ••••• _ ••••. ---- --- •• _. __ . 

December---------------··-------------·-··-· 

Jl\lluary •• - - •• - ••• - - - - - - - ••••••••• - •••• _ •••• - · 1 

FebmarY-·----------------------------------. 
March--------------------------------------· 
April • • • • • • • •••••• - - - - - ••• - - • - • - - - - - - - - - - - • - · 

May.--------------------------··-···---·--·­
June ••••••••••••••••••••••••••••••••••••••••. 

47.8 
69.6 

67.7 
65.0 

66.8 

67.4 

69.7 

71. 9 

77.5 

76.4 

74.3 

71.4 

6G.B 

62. 5 

64.0 

67.6 

53.8 

71. 3 

70.4 

76. 9 

77.4 7i. 2 

77.8 75.4 

74.3 71. 7 

69. {; 7l. 2 

64.7 63.9 

62.5 60.8 

57. 0 62.2 

59.2 56.3 

61. 2 60. 2 

65.4 65.7 

69.9 64. 1 

73. 6 74. 2 

I 
Menn.-------"------------ ----------1 

The last column contains the mean reading:<. They may be represented by the equation­

r vlll + L;,x + uty 

where x = monthly amount of lol'a of magnetism and effect of 8Ccular change. 
y =change in magnetometer rnadiug for a change of temperature 1 c .I<'. 

L:.e =epoch-middle epoch. The middle epoch is January 1st. 
L:.t =temperature-mean temperature. 
Ym = mean reading of the vertical force magnetometer. 

V = any of the monthly means to be represented. 

77.42 

76. 11 

72.85 

66. GS 

60.80 

61. 35 

62. 72 

5!l .• 53 

62.00 

67. 45 

68. 52 

7a.90 

67.45 
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From the 12 conditional c>quatious, we form tbe normal equations-
- 828.90 = + 143.000 x - 85.335 y 
+ 4685.73 = - S;i 335 :r + 443.120 .1J 

wlHmcP :r = + 0.577, the mo11thly rhangr~, f'qna1 to m·arly 7 seale divisions for each year. 
Aud y = + 10.68 scale divi;.;ion", tlw cmrectiou for temperature for 1° F. T11is is not quite tl1rcc­

fourths of the value fouml Ly direct mensure. 
Second determination of the temperaturn codlieient. liy means of alternate combinations by seasons. 
The mean values for euch sl'arnn have been directly formed from tahle No. 1. 

The value in June, 1845, is necessarily omitted. 

- i 
Fl4L ..... . 
J.-<..\1-~----. 

1-<4~-- ---- . 
},""'4:-:1 .•.. -1 
lr\4.L. ----. 
]r\..\:l-4 ..... 1 

lt'4L ...... ; 
Jt->H-ii .... . 

i 
.Tnnf> i0 KoYPmlwr ........ ! 
J ){'l'C'llili(_·\~ to )hi:-T • o o • • • •" i 
.Jntw to ~OYP11il~er _ ·-·---: 
] )t·n'mlwr to i\ .. lny .... - - - - i 
,Juul" to 1\on,rnbt'r _______ : 
])(•('(•JUh~r t(l )iHY ..•.• ,. •. 1 
,Jnue to l\oYtmLZ·r ______ .r 
])eL:e111lwr to ::.\luy. ____ .. - . i 

G:j:ia. ;~ 
G~,7- :! 

'~'"- 4 (;7p_ 4 
77t'. ;) 
';i-0.H 
t'4(i. ;, 
GUU. l) 

() 

GG.89 
(j(;.o:t 
7:2. ,"'\,.., 
(;:~. ;27 
i:L ~~ 
ffL ;,:i 
7!2. 17 
(ii.:,;; 

Altf>rnati; means. crcncc:-3. I Temp. 
/eot'tfo. ient. 

-~~~~~~~~ 1-~~~~~~~~~~I· -~~~-

G~);,d. 8 
fi(~:~. ~ 
7()\), 0 
(j();~. () 

HJ:;. (I 

705. l 

0 

m.es 
fi1.()ii 

+3,~''· G +~>- R,-, II Hi". 0 
-\l-1. (i -""- ~:l ] I. ,, 

;::. (18 +\:I'. G +!.!. t'l I JO. I 
i m. ,w -1"'"1. ,, -!l. t'·"" I "· 6 
I 7~. 72 +H:1. 4 +!.!. rn , 10. 2 

I UJ. G4 -141. 4 -:· (jj 1 ___ ]_4_. -7 

JlI<.:an ........... - - - - - - - - -- -- -- - - - - - - I 10.85 

----
By p1·ec<>ding method ....... ____ .. ----1 10.68 

---~---------·---~ ----------------------------------(-----
1\fo:rn, 11dopted .. ---· •• - - --- -- - ... --- . j 10.77 

"'IY c have for the reflecting mag11ctomctc1· 1.: = 0.00003:.J _'1 = 10.77, hence q = 0.000350. For compari­
k 

son we have t11c eorreopouding values flt Torouto f =l.80 and q = 0.000113. 

The scall~ \'aluc 1.: at Toronto i:< 0.0000628, ne:uly twice as large as at Philadelphia. The comparatively 
large value for 'I. at Philar1el1ihin i, moKt prnba1Jly dne to the large size of the bar, which prevents a thorough 
liar<leniug-a circum:<ta11cl~ which umlnnl1teL1ly alw contributes to the difference exhibited hy the resulting 
value of q as found by tl1c direct and indin•ct rrwtl10d~. 

'l'he magnitude of tl1e temperature coefficient requires that. the standard temperature should lie tl1e mean 
ternpPrature at all tlie n~a<lings. 'I'lw nvernge temperature between February, 1841, and June, 184.5, is 66°.0, 
which has heen adopted as tho standard temperature to which all the vertical force readings, taken with the 
reflecting magnetometer, have been i·efoITed. 

A close examination of the record of the Lloyd balance magnetometer, w11icb wus used in June and ,July, 
1840, in the College, and afterwardR at the Observatory during five months, proved that in point of accuracy 
it would not compete with the reflecting magnetomlctcr mounted in January, 1841, nnd continued in use for 
four years and a half. Owing to some imperfection in the first-named instrument, its indications were very 
unsteady, and at times fitfully clrnngoablc; thus in September, October, and December, there arc differences 
in the d11ily means (deduced from tweh·e l"eadings and referred to 32° Fahrenheit) of adjacent days of more 
than 200 sc~alc divi,;ions, and iu one instance, (October 19-20,) amounti11g even to 256 divisions. In .August 
there is a change of 389 scnlc divi~irms in three consecutive days, and in October, (17th to tlie 20th,) one of 
477 divisions iu the mf>uns dming the rnme interval. 'l'l1cre is, besides, a large progressive change, showing 
that the instrument. wa8 in a very unst11Lle equilibrium; tl1is change amounted in thn first month to over 30(1 

scale divi8ions. .An attempt was alM made to deduce a temperature coefficient by compadng mean daily 
readings of short and specially ~elected periods of a few <lays each, with average high and low temperatures, 
but it failed for want of sufficient uuiformity in the indicatiom of the instrument: In such a series the dis­
turbed indications could not be recognized and separated from the regular readings. It was finally concluded 
to make no use of the observations prior to .January, 1841. · 
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Redur:tion ef the observations, between February, 1841, and June, 184D, to a uniform temperature.-A 
table has been constructed, with the observed temperature as the argument, ,(j"idng the reduction for difference 
of temperature from the normal temperature (66° Fahr.); by means of thi,: table eac11 obsPrvation has 11een 
referred to its corresponding value as the standard temperature. Talile X 0. 2 contains the monthly mean 
readings for eacl1 oh~erving hour; the time is local time, and recko1wd from midnight to mirlnig·ht to 24 hours. 
'l'he tenths in thie record have been omitted, as of no special value, since rm error in the recordctl t<·rnperature 
of only O".l a±focts the rrntgnet.ometcr reading by more than a scale divi~ion. An incr,,aB(' of scale readings 

corresponds to a decrease of vertieal force, aud one did~ion equals 0.000033 parts of the force. Accidental 
irregularities in the record arn specially referred to in foot-note;;. 

The tabular values are directly taken from the manuscript tables containing the siugle reduced readings, 
and their monthly mean;;. 

In the present state of our kuow1edge regarding tLe occurreuce of the <li~turhancP~, it is not safe to make 
any interpolations in the magnetometer record in ca,,;e of an accidental owis~iou; a rule which has been 
strictly adhered to. 

TABLE II. 

Record ef tlte montltly means qf tlte 'l:ertical ,force nza!Jnefometer readings for caclt obsen,ing lwur, and 
reduced to uniform temperature ef GG ° Falt .. 

I i 
18.U. 

I 
Oh. 

! 
2 4 6 s 10 Noon. 14 lG 18 20 22h. +nm. 

I ------- ---------- ----------

February .......••.•.... I 8(;1 i 8Gl 8<i0 8~)7 8:'\l 846 84.) 849 847 8i8 1312 867 
I 

March ...•.•••••..••••. ! 956 934 94!! 943 936 93:1 931 928 9U I 953 957 !!57 

.April •••••. ! 1004 9!.17 994 !!88 [182 !JS2 981 982 989 997 lU(I G 1009 ' ·- ........ -- ...... i 

io!s May •••• - ••••••••• • ·•·· i 1033 1031 1030 1021 1012 1009 1008 1012 1022 1037 1043 ___________ : ___ : ___ , I : , 

I 
----- --- ------ ---, --- --- --- ---

June- ... ---· ..................... ~! 641 634 631 I 621 618 6!8 616 620 G2i G41 <152 (J:')3 

Jnly •••••••••.••••••••. 704 698 G86 G75 669 6!i6 6Gi 700 6M 693 708 707 

.August .•••••••.•.•••••. 684 680 673 665 664 055 5;,:1 65fl rm:~ 67 t 6~6 6:lll 

September .••••••••..... 665 660 fi:\7 fi51 642 6.B 632 c;:;2 637 ' 646 656 662 

October •••••••••••••••• 583 582 578 572 562 559 561 561 56ll 577 581 582 

November .••••••••••••. 540 543 540 544 531 528 526 527 532 535 5.% 540 

December •••••• ---· ••.. 602 595 5fl5 599 I 593 598 605 600 606 613 Gl3 613 

Notes to the ab01Jt table.-February 25th, 6h. 17m., t~mperature int€rpolat~d, 280. l\Iarch 2d, Oh. 17m., reading 32 minutes 
late, 1=460.8_ March 11th, 22h .. 11m., reading 49m. late, t=tl0.7. Mll.rch 2Hh, 201<. 17m., r1,,•rling 40m. late, t=fi4:0 8. 
March 29th, 22h. 17m., reading 43m. late, 1=50°.5. April 9th, l6h. 17m, reading 25m. late,r=920, 1=57"'.6. April 30th, 
Oh. I7m., reading 59m. late, r=805, 1=490.3. May 22d, Uh. 17m., ob>ervation" discontinued. Between thi< date anrl June 
1st the instrument was readjusted, the corrections required to m:tke the readings of the flrnt fonr months comparable with 
the continuous serie~ following will be investigated further on. Juuc 29th, 22h. 17m., rcadin;r !>Sm. late, temp.'raturc 810.8 
interpolated. July 2:1d, 16h 17m., temper<1ture 840.5 interpolated. Angn<t 23d, 24th, sev,m ob>t'n•ations were omitted 

between 20h. l 7m. and Sh. l 7m. on accouut of the magnet l;eing fixed hy a spider's line which was found Httad1e1.l tu the 

mirror. .August 24th, 14h. 17m., observation rejected, the sun shining on the box. Octob_.r 4th, 161<. l7m., sun shi11iog on 
the n...idle; October 13th, 22h. 17m., observation 7m. late; October 28th, 22h. 17m., observation 67m. late. In December 
the variations of temperature are unuAually large; they seem fo demand a greater value of the temperature coeffici~nt. 

December 8th, 16h. 17m., observation Sm. late; December 20th, !h. lim, observation 9m. late; December 30th, 18h. 17m., 
temperature 690.0, interpolated. 

21 cs 



 

162 REPORT OF THE SUPERINTENDENT OF 

TABLE II-Continued. 

Vertical force readings at 66° Fak. 
~~~~~~~~-~~~ .~~~~~~~~~~~~~~~ 

1842. I Oh I 2 I 4 6 I 8 1 ·l; IN:o-=T-14 16 18 20 22h I +112m. 

January ______ .... ···-··~,~.-:,-~- 659 1-:;--::-1~1~ ~~I~ ~j---

~:~.:~~:~~~~~~ :::::: :~:: :~~ ;,~: :, ~~: ~:.: I ~~: :~: :~: ::: ~:: ~~~ ~~~ :~~ 
April. •••.••••. --------

6

6

6

6

2

6 6~_,6· 55 !

1

) 659 655 r.' 

6

6

4

53

6

· 654 64-9 

6

6

4

4

4

3 645 6655 ~ 667 
6
67

6
0

5 May.···--··-·---···--· 657 649 647 652 647 ~ 664 

June•····-------------- 674 669 f 663 658 648 643 639 640 636 652 665 6C3 

Jnly •.•••..••••.. -----· ! 690 685 675 667 663 656 652 651 656 669 681 684 

August .••••••••.•••••. i 689 , 687 685 682 675 668 655 655 665 677 1184 686 

September------······· I 698 692 696 689 680 677 I 671 671 673 679 .690 698 

October .•••..•••••.•••. 
1 

707 699 703 712 696 709 708 707 , 707 709 7ll 706 

November •••••••••••••• , 718 710 723 725 713 7151 713 713 716 711 ilS I 718 

December .............. 
1 

708 708 714 709 7H 711 709 707 705 '(10 713 713 

Naus to rhe above iab!e.-!<'ebruary 3d, 14h. 17;!m., tbe teroperatllre 730_5 is interpolated. May 9th, 101'. 17~m., the 
temperature 590.6 is interpolated. .June 6th, Oh.11~m., 2h. 17~m., and l8h. 17~m., tbe temperatures 70°.4, 71°.0, and 
74".4, respectively, were interpolated. August 3d, 12h. 17~m.; 5th. 22h. 17!rm.; 6t!J, lOh. 17~m, and 31st, 14h.17~m., the 
temperatures 690 .0, 730_7, 76D .0, and 670.6, respectively, were interpolated. September 1st, 22h. 17!)m., the temperature 
770_0 is interpolated. October 8th, 2h. 17tm.; 21st, l0h.17~m., and 28th, 6h.17!m., the temperatures 66°.1, 68°.1, and 
100.s, respectively, were interpolated. November 3d, 14/t. 17~m., and 16th, 6h. 17~m., the observations are 6m. and 7m. late. 

TABLE II-Continued. 
,ertical force readings at 66° Fak. 

184.1.-----i-O-h.-i 2 ' 4 6 j 8 110 iNoo-n._+_1_
1
*_m_l_l6_1_18_1_20-l 22h. I +23~m. 

_______ /_i __ j_l __ , ______ 1-1--1-

January. -·--··--------1------1·----·!····-- ·_-_-_-_-_·_/_-~---_·_·:······:····-- 685 ---···1··--·· ------[----·-f 
FMebruary __ . _______ ••. · i · .. ___ 

1 
__ ··-. :-- ---· _ 1 •• __ •• 1 .. _ ___ 692 ._ ·_-_-_·_ ._' ·_-_-_-_ ._ ._ . __ · __ ._ ._._I._. __ --__ ·_· 1 

arclJ.. __ ••..•..• _. __ . ! ... _ •• 

1

. _._.·I···... . _ .... I._... I_ ••• _ .•• ___ • 6 7 6 

~~~·.-.-.~~~~::::~:~~~~~:: ~~~I ~~~: ~~~ ~~~I ~~~, ~~~ ~~; ::~ 
June •••• ·-··-···-----·] 696 1 691 693 6~01· 67i I 669 664 660 
JulY-------·--··---·-·i· 692 / 693 693 689 681 i 673 I 664 660 
August................ 702 1 703 707 705 6951' 682 j 670 672 

September ••••••• ·····--i 722 i 720 [ 721 716 707 7051 694 693 

October •••••••••••• ····/ 714 708 f 714 717 704 j 703 702 703 

697 696 706 709 
678 679 697 690 
659 671 681 690 

660 667 678 686 
672 682 694 698 
()94 701 710 708 

704 714 719 714 

746 750 748 745 

755 759 762 754 
November •••••••••••••• 

1 
740 Ii 737 ! 744 744 743 I 740 I 734 735 

December ••••••• _······/ 749 737 740 HO 7391 728 724 738 

--- ···- -------"------'---'-----'----'----

Additional odd hours observed. 

lh. I 3 I 5 7 1 9 I 11 I 131~;--l-; 
----·--------1---------

October·-···------·.... 710 \ 709 / 718 712 704 
1 

700 701 / 702 709 

November ..••••. ···--·- 737 I 740 \ 745 747 742 735 731 I 741 750 
December ____ ··-····--- 7U . 738 I 742 743 738 720 726 747 755 

----------- ___ I _____ ! __ , -------

1843. 19 I 21 23h. +23~m 

----------
717 I 715 717 

751 I 746 747 

763 
I 

756 757 

~·-

lYotetJ to the a~ table.-Ja.nuary 4th, February 1st, and March 24th, obs~1·vations 7m., 7!m., an<l 20m late, reEpectively. 
In April seven readings were supplied by the observers, also one in May and one in June. July 14th, Oh. 23!m., observation 
6m. late. August 10th, 16h. 23im., observation supplied by observer. August 29th, Oh. 23tm., observation 12m. late. 
September 20th, Oh. 23zm., temperature supplied by observer. November, six readings supplied by observers. December 
1st, 4h. 23&m.; December 9th, lh. 23!m.; December 12th, 2lh. 23~m., and December 22d, 5h. 23&m., obtiervations 6m., 6m., 
15m., and 8m. late, respectively. Decembe; 19th, 2h. 23!m., a printing error of 200 scale divia.ions was corrected. Decem· 
ber 30th, 9h. 23!m., reading supplied by observer, 
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TABLE II-Continued. 

Vertical force readings at 66° Fall. 

184.4. 
' ' I I 

8 9 10 Oh. ! 1 2 I 3 4 5 I 6 i 7 i 
----- ___ 1 ___ --- ___ I ___ ---'--- --- ---·--- ----

January •••••••••••••••. 

:February .•••••••••••••. 

~!arch .•••••••••••••••. 
April. ••••••••••• _ •••• _ 

May ..•••••.••••••••••. 

Junc .•• ~--------------
July ......•••••••.•••.. 

August .••••••••••••• _. 

735 
736 

763 
766 

77Z 

778 
809 

79{ 

September............. 1!15 

October. •••.••••• -----· 779 
November.............. 775 
December______________ 7.'ir. 

733 
731 
758 
765 
769 

776 
807 

792 

813 

776 
7il 

752 

731 I 1s1 

7291 730 
758 759 
763 
766 
772 

803 

788 

811 

773 
768 

753 

765 
768 
772 

802 

787 

808 

776 
769 

75! 

733 

733 
760 
766 

767 
771 

801 

785 
809 

778 
772 
756 

736 

732 

762 
765 

7G-t 
i68 

798 
783 

807 

780 
772 

757 

733 

733 
763 
763 

760 
765 

794 

780 

733 

7.'l4 

760 
759 
7;,4 

760 

789 

774 
805 ' 802 

781 782 
771 773 
756 760 

731 

727 
755 
7[;'2 

749 

752 
780 
768 
796 
775 
768 

752 

730 

725 

759 
751 

747 

750 

779 

765 
793 

7H 
71'l 

752 

72G 

727 

761 
74.6 

74.7 
749 

778 

7Gl 

788 

775 
772 
754. 

717 
720 

762 
740 

744 
74.7 

777 

759 
783 

771 
767 

74~ 

Noon.
1 

13 i 14 I 15 : 16 • 17 i 18 I 19 20 / 21 i 22 / 23k. 

Jannary ___________ ---· --;-~-;T---;~~-1~11~/~~I 743 \~ ~:~~! 745 ! 

1844. 

February-······--·.... 'i"lG 71!.J 720 723 731 735 742 743 H3 i 739 738 737 
.MaTch _________________ 758 751 752 75!1 752 ! 751 751 749 750 i 751 759 762 

I 
April •••••••• ---······· 739 735 738 I 74.4 750 75! 758 764 764 762 765 766 

May................... 74.i 740 HO I 744 746 748 753 762 765 7f>fi 768 772 

June ..••••••••...•.••. 74.6 74.5 7481 752 754 757 765 772 775 774 775 778 

July................. 776 775 7721' 778 780 787 795 I 801 804 804 806 809 

~:~=:~~;--.~~~~:~~~:~~: ;~: ~~~ ~:~I ~:·; ~~~ ~~: ~~:I ;~~ ~~: ~~~ ' ~~~ ;~: 
~~::=~~;=·-===~~ ·-====: ~:~ ~~~ ~~~ ~~~ ~~: ~~~ ~~~ I ~~~ ~~: ~~~ ~~: ~~~ 
Dccembcr ••• ---········ 745 739 740 735 750 756 754 753 753 750 1 751 7[>4. ' 

Notes to the preceding table.-January 2d, lOh. 2:i1m., temperature observation 30m. late. January 8th, lOh. 2:{l!m., instru­
ment di6turbcd. January 15th, 3h. 231""• temperature 550_3 interpohtted. February 6th, 4h. 23im., and 13th, 9/i. 2il~m., 
ternperatme observo.tiou 15m. aud 20m. late. respectively. April 11th, Oh. 23~m, and lh. 23l!m., reading-s supp!it·d hy 
observer. July 13th, l2h. 23~m., observation 36m. late. August 26th and 27tb, thirteen readings supplied by oiJ .. ,·n·, ro. 
October lst, 22h. 23!m., observation Sm. late. 

T .ABLE II-Continued. 

VerticaT force readings at 66° Fah. 

I Oh. 1 I 2 
__________ ! ______ , __ _ 

184.5. 

January--------- •••••• 
1 

February.----------- _ 
March •••••••••.•••...• 

April ••••.••••• ---- •••• 
May .... 

June·---········-····· 

i 754 748 749 
761 756 ;r,:; 
749 743 739 

732 727 ! 726 
722 

733 
720 

731 
718 

729 

31415 6 1/s 
- 1s1 ~l~~~I~ 

757 75!1 ill 750 

742 
1 

745 7H 

12s I 
721 11, 

729 
I 

729 II 

718 

729 I 

727 

717 
727 

763 

745 
72.') 

715 

72H 

764 i 

H3 I 

724 

711 
722 

751) 

735 

7H I 
1()1 I 

.. i 
717 

9 ; 10 I llh. 1 +23!m. -1-11_! _ 
758 ' 753 751 ' 

756 I 752 I 749 
733 ' 732 . 729 i 
718 I 718 I 717 I 

'
I 

704 I 102 701 
715 j 7 l.~ 711 



 

164 REPORT OF THE SUPERINTENDENT OF 

TABLE II-Continuea. 

1845. 
' I ! I ' 

,Noon., 13 14 . 15 16 17 18 19 \ 2() 21 22 1 23h. i. 

J-.-.n-u_a_r_y __ -_-_-_-_-_-_-_-_-_-_-.. -.-. ~1~• 749 :---;; 754 I 75~ ! 756 753 \1~'~ --~:T 753 \-----

February............. 747 741 i 740 739 753 : 7;i!l • 761 761 758 ! 753 752 I 7561 

March.-----··--······· 730 729 71::1 731 7CJ7 ' HI • 745 7-16 I 740 740 739 742; 

April.................. 716 713 715 724 726 723 732 737 / 735 729 726 728 

May •.•••...••••••••••. ; 699 698 680 700 704 704 712 719 I,: 719 717 ; 719 720 
.June ....•. -----------· 'ill 711 711 714 713 715 722 730 733 731 731 732 

Kum t" nhot'P t.ible.--April 2oth, 4h. 23im, reading snpplied by observer. April 14th, 2h. 23tm., observation 12m. fate. 
April 2!d, 2:ld, and 2Rth, lilt. 23jm .. aleu April 22d, 15h. 2'l~m., 1·ea:lin~s supplied by o!J,;erver. April 22d, 16h. z:J1m., 
temperntme Sllf•plicd by ol•servc:r. May 2d. 14~. 2:J;m., readin~ •upplied by observer. l\:1ay 12tl1, 4h. 23~m., 9m. late. June 
6th, 5h. 232m., anrl 28th. lh. 23~m., oli-ervation" lJm. and \ini. late, respectively. June 12th, Oh, 23~111. and lh. 23~"'" 
reading..,:; supplied by oh-:t~rv<.'1'. 

TABLE IIJ. 

JIIean montM11 rcad£ngs ef the vertical force reduced to tlte temperature ef 65° Pah. 

1841. l 18'12. li:\43. 

i--

661 
I 

699 

705 702 

Ja11uary- ____ ., ___ ... ·----- ---- ----

J<ehruary ····----··---· 858 
Mardi................. 945 661 684 

April. ...••.••. ····----· 993 656 705 

May •••••. ·-----·------· 1022 654 686 
----! 

June .•••••••••••.•••••• , 631 654 678 
July ••••••••••••••.•••• • 688 6G9 678 

Angust................ 670 676 690 
tievtember .•.•••• ------ 648 685 708 
October .••••••••••••••.. 

November •••••••.••••• : 

572 706 j 710 

695 716 i 742 
December __ ••.••...•... 

' ' 

l __ .. _i -

! 1844. 1845. 

7'33 

731 

757 
756 

756 

762 
7~2 

776 
799 

779 
710 
751 

752 

754 

7:J8 

725 
710 

722 

609 ; 710 
1 

744 I 
---- --,~------------- ·---- ---- ----

Mean ••••••.....••••. ---· ----! 679 I 702 I 763 
! I 

The monthly mean for January, February, and Mrtrch, 1843, was obtained by adding 14, 10, and 8 divisions to the 
readings at 14h. 7m., reRpectively. 1hese corrections were found by comparisons in 1842 and 1844. 

Correr:tions for prngrcuivc and irregular ckanges.-'I1he difficulty of fully eliminating all effects of 
changes of temperatUl'e and adjustment, particnlarly dm·ing the first year, ( 1841 ), demandea the application 
of a Hecom1ary process analogous to that usPd in the reduction of the horizontal force for progressive change. 
The progreHt!ive change in the readingR of the vertical force is less decided and more iluctnating than in the 
horizo11t<1l furce. llnlf-monthly menns, and in Rpccial cases, means of even less periods of time, have been 
tak·~n and were comparer! with the monthly mean; the d.ffercnces were appl.ed either progressively (increaoing 
or diminishing) or a:; constants, as the casf) ~cemed to rlem:uul. 

SP\-enteen mouthi' required no sucl1 correction, ana in many months it was applied very sparingly. 
The proct'8S lean·s the diun111\ Ytu-iation, rehttively, undioturbed, and prepares the series for the applica· 

tiou of l\·irc"'~ Uritniou fi•r the reeognit iou of the dioturbance.,. The individual figures thus corrected were 
iu:<erre l h bl11" i'tk i11 t.fLC· rn·1u11o<•'.!'ipt t·1hl,·s. 

R(·mgt,;f,'o,, lilid up111ot1011 -:i· 1/11· lu1ger disrurbances.-I'eircc's Criterion for the recognition of tl1c 

di~turbances was applied to the obticrvations extending over four ycar8, and commencing with July, 184.1, in 
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the following Ol'der: July Oh., August 2k., September 4k., October 6h., Novembel' 8'1 .. , December lOk., 
January, ( 1842,j 12lt., etc. The odd hours were selected from July, 1844, to the close of the series, thus: 
July lh., August 3h,., September 5lt., etc. The following limits of eeparatiou, iu scale divisions, have been 
found for each year: 

.,July, 1841-Junc, 
184:d-
184:J-
18H-

1842, limit, 52 
1843, 46 
1844, 40 
1815, 33 

Arnrage limit, 43 

As this limit would only separate one in every 34 oL~crvntirms, and wrmlil not fnrni~h a imfficient number 
of disturbance~ to investigate their laws to ac1vautage, it wa,; nec;•ssary to eon tract thr· ahovp limir, and 30 Reale 
divisions were finally ~eledcc1. Th..,re can be no doubt that the limiting number as founil Ly the URI' of the 
criterion is too high, owing to the unavoidable preo;ence of irregularities ascribable to imperfection in the 
currccLions for temperature in some cases, and in others duC' to a11par•.•ntly fitful changf~~ in tlH' instrument. 
30 scale divi~ion =0.00099 parts of the vertical force =0.0127 1 iu absolute measure, adopwd a~ limit of tlevia· 
tion of any ob15ervation from it~ conesponc1iug mean monthly value for the same hour, will furnish an average 
value for the ratio of the number of disturbanceR to thew hole number of obscrvatiom3. The ratio of a di~turbauce 
to the whole force is also nearly the same for the horizontal and vertical component. 

AU deviations over :>O divisions from the mean were marked, and a new mean wa~ taken; the hourly 
observatious were again compared with this new mean, and the process was repeated, if' uecessary, until all 
deviations above 30 had been separated; the final hourly means fo1· each month, thus found and known as 
the "normals," are given in the following taLles: 

TABLE IV. 

Bi-hourly normals ef tlte vertical component <?.f tltc magnetic force in 1841. 

One division of the scale =0.00003CI parts of the vertical force. Increasing numbers denote decrease of force. The ob,;erva­
tions arc macle li m. after the foll hours. 

1841. 

February····-· .••••.•.•••. ····-· 
March···-·- .••••.• -······---·· 

April. ••• ···-·· •••• ··-··· •••• ··-· 

May·-------------------------;· 
Jnne ____ ----·· -- -- -·-· •••• ··--·· 

July •••• ···---------··--·- .••••. 
August ____ ··-··· •••••••••••••••. 

September······---·----·-···---

October •••• ·-----------·--------· 

November ·----- -- __ • -- • -- -- --- . 

December .••••• ·-······-··-···--· 

Oh. 2 4 G lo .'<oon. 16 18 20 22h. 

--;--- ---i------.--- --1---•---1--- ------
664 664 662 ! 656 654 i 650 

670 661 661 655 651 645 

671 662 658 653 645 646 

GH 
643 
646 

648 
646 

649 

647 

656 

656 

669 6ti5 660 654 647 649 6H 646 650 

616 6:i1 622 617 624 616 603 624 635 1 

703 69 -, 68'i 671 667 ~6' 665 676 680 I 

68:) 680 676 664 ! 662 ;5; 66~' ~. 66628; 6636: II, 

663 655 646 647 637 631 ~- • 

579 578 573 568 i 558 556 561 I 562 571 I 
::~ ::~ ._~_:_~_._:_:_: __ :_:_: __ :_~-~- _:~~ 1. ~~!__ ~~;_I 

673 

665 
666 

660 

6:>0 

698 

676 

f'l5 

5/7 

529 
610 

668 

6611 

670 

674 

653 

708 i 
689 

653 

581 

531 

605 

665 

673 
676 
67!) 
6J7 
706 

691 
660 

583 

5:~8 

60! 

The normals for 1''t>brunry, March, April, and l\fay, have been diminislwc1 by 198, 278, 333, and 361 
scale divisions respectively; the uncorrected monthly mean,; are 856, 9:JG, 99 l, auil 1019, which cau be 
exactly represented by the expression r= 966 + 54.4 6.t-12.8 612 , where r= monthly reiiding, and t, 
exp1·e~sed in units of a month, counti; from Ap1·il l 11.s the epoch. It shows that the monthly increaF<c i>' 
uniformly retarded. The mean reading from the four succeeding mouths is 658; the corrections to .February, 
March, April, and I'l'fay, as applied, will produce the same mean. 

The rapid change in the monthly means for 8ome adjacent m•Jnths makes a small correction necessary to 
the monthly mean~. viz: of plus one scale division to the .February, )larch, anu December meanR of thl' 

1 The verti<'t>l force, iu absolute mea•nre, ie, uu the 1wemg<J, between 1841 aud J84G, equal to J:t.84 (English units,) as 
stated in a subsc<1ncnt number of this discussion. 
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hmu-s 0, 2, and 4, and to the September and October IDP,anR at the hours 18, 20, and 22; of mimrn one scale 
divi,;ion to the February, Marcl1, aud December means at the hours 18, 20, and 22, and to the September 
anrl October means at the hours 0, 2, and 4. 'l'his small correction is included in the above normals. 

TABLE IY-Continued. 

Bi-Jwurly normals of the i·ertical component i·n 1842. 

The observations arc mude 17~m after the full hours. 

Septc:mber ------ ---------· -----· 
October _______________ ------ ____ ' 

November -- - -- - _ -- --------- ----: 
l>ece1n 11er. __ .. _____ .... ___ .. ___ ........ _ i 

I 

681 

695 

712 

715 

654 657 

647 651 

642 635 

650 643 

672 652 

671 67l 

708 707 
715 111 

711 709 

651 650 

644 645 

639 635 i 

643 647 

659 669 

673 672 

706 7U6 
713 716 

707 706 

660 

656 

653 

663 

679 

679 

708 
712 

711 

672 

66R 

u71 
677 

688 

687 

710 

718 

713 

693 

709 

718 

713 

In January at Ok the final mean is 637, which differs so much from the st:mdard value at this hour that 
it was preforrcd to substitute the mean of the month (658), as a close approximation. 

'l'ABLE IV-Continued. 

Bi-lwurl.lf normals qf tlle vert;r:al component in 1843. 

The observations are made 23!m. after the full hours. 

------1843~-----~~---2--, 4 . 6 8 I 10 •Noon. i 14 116 ! 18 I 20 22/i. 

1-----i-i---,-1-1---1-

§~~~::_::-----:-~ -;_-_:::~~ -: :--~:: 1: :~~~:I::~:~: i: :~ ~; :.:::; ~::r: :_;~:: i:: ;~;:! ::;~: :11 m I::~~?::~:: : : ;:~ i:::; ~~: 
May .... -----···--------·--·---- 698 ' 69911 

695 i 690 i 682 i 680 : 677 668 677 c85 691 695 

June .... ---------------·------· 698 691 693 I 687: 677 668 1 663 ! 658 659 669 681 I 689 
July .............. --------·----· 691 692 692 686 I 679 672 I 662 I 658 659 666 677 685 

.August.---------·-------------- 703 703 J 708 706 i 698 683 669 671 672 682 695 
1 

699 
September._____________________ 721 719 I 721 716 707 706 693 692 692 703 7141· 710 

October_---------- ...... -------- 714 707 i 712 717 i 706 703 702 703 704 714 719

1 

714 

Novcmh,·r. ......... ----- ---- ---- 742 745 1 745 744 I 742 I 737 735 731 U6 749 749 746 

December .••• ·----·---- ••••.••••• 
1 

752 733 740 740 f 740 729 727 743 758 767 76! 754 

Normals at aclrlitional odd 110urs. 

184:;, 111. ---~---i-5- -~---\ -9- 11 11 I 13 I 15 I 17 I 19 I 21 I 23h. 

__ : __ /-- --•--,---' __ J __ i __ l __ '--!--
710 713 Ii 714 il4 7041 701 ! 700 I 701 709 ! 717 715 I 717 
740 743 744 748 7;ig 729 7C:l : 738 U9 751 74711 

748 

7H I 742 742 743 740 720 729 I U9 760 763 757 757 

Octob<'r. ------ ·----· .. ---- ------
Novernl1cr ..... -·- .............. ··---· 
Dccem ber .•• _ •.• ___ - __ - ___ • _ - - .. 
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TABLE IV-Continued. 

IIourly normals <:/the '1JPrtical compmttnt in 1844. 

The observations were made 23irn aftt•r tlie full hour .... 

·----------~---·--------· 

1844. Oh. 2 3 4 5 6 7 8 9 10 I 11/i. 

------------- ___ !I ___ ------------'--- '---___ ; ___ j __ _ 

.January ____________ --------- __ _ 

February •••••••••• ----------
March •••••.•••• _. ___ • __ --------
April. ______________________ •••. 

MaY------·-···· -----------· •••. 
June ____________________ -------· i 

~:':~:t·_-_-_ ~ ~--~ --~-- ·_-_-_-_-: ----=~=~== = ~ i 
S.,ptember. ··---· ·----- •••••• ----~ October. ________________________ : 

November_ ____________ ---· ••••.. J 

Decem her_ ••••••• __ •• _ •••••.•• _. , 

733 

734 

7G8 

776 
772 

776 

816 
794 

816 
7 7 ;) 

775 
754 

73~ 

72~ 

761 
773 

7u9 
772 

811 

790 
81£> 
771 

772 

753 

mo 
725 
763 
771 

766 
767 

804 
786 

813 

769 
768 

754 

728 

726 
760 

765 i 

768 
768 

806 
781 

812 

773 I 

769 i 

750 

732 

729 

764 

766 
767 

767 

805 

783 

811 

776 
772 

757 

733 

72R 
762 

765 

764 

764 

802 

77i 
810 

779 

771 

756 

732 

729 

765 
759 
760 
760 
7D8 
776 

809 
780 
770 

755 

732 

730 

762 

755 
754 

755 

793 

769 

805 
780 

773 

758 

730 
723 

758 
749 

749 

747 

784 

763 

7D8 
774 

768 

749 

725 

724 
761 
i4!l 

747 

745 

783 
7uO 
795 

773 

772 
751 

720 

722 

762 

7H 
j4_'; 

744 
782 

756 

mo 
773 
772 

750 

713 

717 
7(14 

740 

744 
744 

780 
754 

785 
770 

767 

746 

- ------~------------------------------

1844. 
1
Noon. 13 H 115 • 16 

1 

17 [ 18 19 20: 21' 22 23h. 

JanuarY----------------·----· __ --;:-:~ --;:-1~ 7371~:-:-~~i--;:-j-;:-~ 
February·-----------·-····------; 718' 716 716 · 720 727 ,

1

, 731 738 739 740 737 735 733 

March •••••. ······--------------: 662 753 758 760 754 757 753 754 752 753 763 764 

April-------·-·----···-- .•••••. : 737 733 737 741 745 I,' 744 756 767 768 765 767 775 

May·-----······--·---······---· 744 i 740 747 7H' 7-16 748 754 763 766 766 768 772 

June----------------------·--- ! 742 739 744 747 749 754 760 769 7il 770 771 775 
July .••••••• ____________________ 780 776 773 781 783 791 7!l9 805 808 809 811 8lt; 

Augmt •••••••••••• -···---····--· · 750 750 746 759 764 7il 778 789 790 789 792 79! 
September...................... 780 779 772 794 793 795 i 806 813 812 1 812 814 817 

October ••••••••••••••••••••••••• 769 1 766 773 777 786 788 7g1 789 785 785 781 ! 781 
November_ _____________________ [ 766 i 763 762 765 774 779 777 778 774 77Cl 769 772 

December ••••••• -----------··---! 743 733 736 724 748 757 755 751 751 748 750 750 

TABLE IV-Continm;d. 

Hourly normals ef the vertical component in J 845. 

The observations are made 23~m. after the full hours. 

_____ 1s_4_5·-----i--O-h _1_c_2_l_a_J_4_1_5_!_6_!_1_1_s _j_9_. [_:_I~ 
747 747 ! 752 I 752 I 757 I 763 ! 767 I 760 . 758 753 ! 752 .January •••••••••••• ------------

February.---- ••• ____ ••••• ----. 

March·------------------------­
April •••••• ---- ---·-----· -----· 

May ••••••••••• ····-----------­
June ••••••••••••••••••••• ------

754 

760 

749 

732 

720 

733 

m m1m
1

m1m m1m
1

m m m:m 
731 729 I 730 729 I 728 726 1 722 i 717 715 716 i 7ll 

! · I i I 
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TABLE IV-Continued. 

1845. 

' January ____ ---------------·------: 751 748 749 742 753 760 756 753 749 746 747 I 754 

Fehruarr--------- -------- ______ i 7!7 741 740 7.a 753 ' 7;}9 761 761 71\8 753 752 756 
! ,. 

March ______ ---· -- ---- ----------i 729 729 713 7:l4 740 747 i 7iil 746 741 740 7:rn 743 
l 

!~~~~:::::::: :-_-_-_ -_-_-_-_-_-_-_-~~~~~:I 716 713 717 720 72± 724 732 7;;7 73G 729 726 727 

697 696 701 G98 702 705 
! 

710 720 718 717 718 719 

June _____ ----------------------! I 
731 731 733 711 711 713 714 713 714 i 722 730 735 

i ' ·--

TABLE v. 
Xumbcr ef observations and larger di8turbances in eaclt month. 

1841. 1842. 1843. 1844. 1845. 

Obs. Dis. Obs. Dis. I Obs. 
1 

Dis . Ohs. Dis. Obs. Dis. 

. ---1 1:---i---1_-__ ! ___ ---------- ----
; L : j I 

.January ••••• -----·----··l·····--·i------··I 300 I 76 i 26 I 5 646 81 648 17 
• : I I l I ' February ________ -·······! 288 ' 49 284 I 86 ' 2-l 

March ____ -------- ------1 321 64 I 322 36 27 
April_ __________ -------· 304 46 30ti I 51 300 

May ____ ·-------------··: 223 16 293 I 47 32-1 

June----------------·--·[ 310 91 310 37 312 1 

3 

12 

50 

3G 

16 
July ______ -------·-··--·! 323 64 30s 24 312 

1

i 

AugusL-----------------1 304 21 318 34 324 10 

September_. _____ -·--·-··1I 307 40 303 57 312 j 20 
Octo!Jt,r_ ____ ------------ 308 , 28 310 12 624 I 25 

December _____ ·-··-- .... \ 823 84 319 15 624 65 

600 
62! 

624 

648 
600 

648 

648 

600 

648 

624 

624 

33 

106 

83 

8 

52 

45 

94 

H 

20 
10 
47 

576 

624 

624 
6'18 

5 

GR 

24 

28 

9 

---- ____ ; _______ _ 

............. !·-------
November ------ --------! 312 I 37 312 13 624 j' 79 

I j ----------1---1---'--- ---1 , ___ , ______ . ___ _ 

Sum ______ -------------·I 3:J23 i 540 I :!682 488 i 3833 I 325 ] 7.C34 i 593 i 3720 151 

Ratio-------···· •• --·--· 11 dis.~ 6.2 obs. ! 1 dis. in 7 .5 obs. 11 dis. iu 11.8 obs. J ~ d= l~ i 1 dis. in 24.6 obs. 

Total number of observations used, 22092; total number of larger disturbances, 2097; ratio of dis­
turbances to observations, 1 to 10.5. 

Inustigation ef the eleven-year (also called ten-year) periud in the inequality ef the amplitude ef the 
diurnal variation ef the i:ertical force.-The preceding monthly means of the bi-hourly and hourly normals 
were rearranged in four groups of one year each, necessa1;ly omitting the first five months; the annual 
means have for their mean epoch, January, as the monthly means were arranged from July to July. 

The means for the year 1842-'43 de11end on nine mouths only. To refer them to the mean of twelve 
monthR, the differences for every observing hour between the same nine months and twelve months for the 
preceding and following year were made out, and the mean correction, giving the weight two to the following 
year, as indicated by the readings taken at the hour 14, was applied to the values of 1842-'43. 

-----, ;rnm 9 months~~o==~r~==-=-r·----1-F~:~ 9 mou-th_s_. -c~~rec-ti_o_n~~nnu:l means. 

--~-h __ , ::: t: :: 1;-N-~-:---1 
4 697 +o 702 16 

6 697 +6 703 18 

8 690 +6 ! 696 20 

10 686 +7 I 693 22 

682 

681 

683 
689 
697 

700 

690 
687 
690 
696 

702 

705 
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The normals for lti43-' 44 at the even hours are comph~t1'; at the oc1d 11ours th Py e:xtcud only oyer ni1H· 
rnonthr<. 'l'o refer the latter to twelve months, t11e diff\,rr;uee between the IlH'a11s of tlie same nine rnontl1~ 

and the annual mean at the even hours was made out and applied as a eorreetion to tl1c mcanF of the odd 
hours; the correction thus uppli(;(l i8 the mean <lifl'ernucc :is deduced from the prec('din~ and following (•Yen 

hour. 

! Means of 9 months ! Correction. Annual means. 
I I 

Meano of 9 wonthi;. : Correctiou Annual means. 

-- ----· 

lh I 749 -11 738 1311 728 -14 714 

3 i 746 -liJ 736 15 7~6 -ll: 720 

5 746 -11 7:.J.5 li 744 -lG 7:!8 

7 744 -11 73;3 l~ 7.:;2 -15 737 

9 n1 -12 7:.!5 21 7fd -H 737 

11 730 -13 717 23 7b4 -13 741 

----~-

TABLE VI. 

Annual mean.1· '!f tlw bi-ltourlg and hour! !I normal c"f Ut8 l!f tlu: ,.,.gu!rcr :so/,u-d i urnal 1·ariat iu1t r!f 1/u• 

1·fftical./01·cc. 

'lhe numbers aTe expre~Hed in ~a,le division~: increa~ing Y:tlu<·P. indic:\.te dcc1·eat-5ie of fon:e. 'lhe tuinutet-. at the head of ec:1('h 

column are tu be added to the hour gi1·en in the t1rst column. Each~"'"" commence< with tl1c month of ,fuly. The 

time is loc;d Philadelvhia lime counted from midnight. to miclnight. 

----------- - --------- -------·--

Hour. 1841 '42. 1842-'43. 1843-'44. 1H4 '45. 

+lit"' +zo~m +23~m +23.1,t'l 

OA. U. fi50 704 740 7 fit, 

1 7R8 j (i 1 

2 643 69!! 7:!5 7.'.iH 

3 736 7GO 

4 643 702 737 761 

5 73:-l 761 

6 640 703 734 761 

7 733 7M) 

8 634 6D6 727 752 

9 725 751 

10 632 6~3 72~ 749 

11 717 747 

12 633 690 717 745 

13 P. M. 714 742 

14 631 687 718 711 

15 " 720 74li 

16 " 636 690 724 753 

17 728 751' 

18 " 647 69G 7B2 762 

19 737 761 

20 6M 702 7i}8 7G3 

21 7:17 761 

22 " 652 705 73B 761 

23 " 741 764 

Means ___ --- ___ _I 6H 697 730 766 

22 c s 
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The followin!!; fonnnh· of the mean ainrnal variation of' the vertical force were decJuced from the above 
tabular values. 'l'lw angle f! counts from rnidniglit at the rate of' 1.5~ an hour. 

H41-'42 V=6-il"+H•".4 m1 (e+1111;u 40'1+3" I ;in 1w+rn;,o 25')+Jd 7 sin (3o+250") 

1R42-'43 V=li!l7 + 7 fl sin 1.11+ 69 17 l+ 2 9 si11 (2A+J96 41'1.)+l 3 sill (:>n+1~5 ) 

1843-' H Y=i 3U + 11 0 ·"" 1_0+ 79 54 1+ 3 4 •in (2u+226 29 J+O G sin (30+ 45 ) 
1844- '45 V=7'1G + 9 2 sin (O+ 83 40 J+ 4.3 sin (28+233 41J+1.1 sin (30+ 1 ) 

In the constructio11 of the equation for 1843-' 44 weighted normals were used; those of the even hours 
hav1• tlw wPigl1t 4, of the oc1c1 honrs the weight 3. 

'l'o ~hrrn· tlie dqrree of accordance in the expressions wl1en delluced from the even and odd hours 
SPparntdy, tlw l'Crnlting equations for tlw last ycnr are added:-

Even hour,;: Ve 75G+9 32 sin (fi+S4°45'J+4.07 sin (Ze+2;1;,o17·:i+1.2 sin (~e+3530) 

Odd V=i5o+ 8 99 sin (O+s2 3G )+ 1 52 sin (20+2a2 05 1+ l.O sin (Be+ 10 ) 

The obscrvcu and computJ,rl \·alue:> compare aR follows. Tlie differences, observctl less computed, are 
expressed in scale divisions : 

Hour. 1841-'42. 18!2-" 43. 1843-'44. 1844-' 45. 

----· 

0 +z +z +1 +3 
2 -1 -1 -2 -2 
4 0 +1 +1 [) 

fi +1 +1 +1 +z l 7i, 20~. 23L anil 

R 0 -1 -2 -3 23~ n1in utes are to 

10 0 +1 +1 0 be added to the full 

Noon. +1 +1 +1 +z , hours for the four 

a -1 -1 +1 -2 years respectively. 
]() 0 +1 () +1 
18 +1 +1 (J +1 
20 0 0 +1 ~1 

22 -1 0 -1 -1 

'!'Lt: graphical representation of tl1c observed and computed vahws (Sketch No. 30) exhibits a maximum 
of' tl1e vertical force LNwecn 1 and 2 p. m., and a minimum of force between S~ aml 10~ a. m.; the diagrams 
also ~how a tendency to a 15econc1my maximum about two hours after midnight, followed by a secondary 
minimum about two hours later, with a range probably less than two scale divisions ( 0.000066 parts of the 
force, 01· 0.00085 in absolute meaRurc.) This small nocturnal inequality is only exhibited by one of the 
formulro, in 1842-'43, when it has its greatest value; in the preceding year there is but a faint trace of it; in 
the two succeeding y<'ars it is indicated in the diagram by dashes. The average diurnal range is nearly 22 
scale divisions (0.00073 parts of' the vertical force, or 0.00932 in absolute measure.) 

-Eporli anrl amount qf tl1e principal maximum and minimum and amplitude ef the diurnal inequality. 
------·---------------c-----------------

1 

·---·----·-------

1841-'42 

1842-'43 

1843-'44 

1844-'45 

Maximum. Minimum. 

Reading. 

d 
630.9 
687. 8 

715. 1 
741. 8 

' ----1 -

Epoch. 

Ii. m. 
13 15 

14 25 
13 00 

13 10 

lteadiog. 

d. 
654.5 

' :;: : i 

Epoch. 

h. m. 
20 50 

22 IO 

23 00 

20 30 

Amplitude. 

-~--·-----

i Scale div. 

d. 
23.6 

17. 3 
24.2 

22.0 

: I 
I In parts of v. f. ! In absol. meas. 
• I 

0.00078 
0.00057 
0.00080 
0. 00073 

0. 01000 

0.00733 

o. 01025 

o. 00932 

Mean~~~~~--~-~~~~~~ -·- _ ~~--_L:=~~=-_ .. 1-_-----J--2-1-. 8--·--------------· ___ _ 
21~ 
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The epochs are given to the nearest quarter of an hour. 
If we compare the Philadelphia and Toronto curves, we find a genera] corre~pondence in their form, the 

early morning Recondary iufl<,ction beiug Wl'll exhibited at Toronto; the epoch> of the two curv•·~. however, 
are shifted l1y nearly three hour8, thu:': at Toronto, principal maximum at .5 p. m., at l't.iladdphia l~ p. m.; 
principal minimum at Toronto 10 a. m., at Philadelphia 92 a. m.; the epoehH of t!H~ f•arly morning- in!foetion 
are al~o about 3~ lwun; later at Turouto. The cun·eR exhibit al~n a differencto in the amplitud<•; at Toronto, 
Vol. III, the diurnal rang(• is 0.00019 parts, wherem; at l'hiladdphia we found it much larger. 

'l'he special study of the solar-diurnal variation of the vertical force is re~erved for Part YIII. 
The minimum diurnal i·ange occurred in 1842-' 43; on the average, therefore, we m11y assume l'1[11y, 

1843. as the epoch of the minimum range in the e.leven (or ten) year period, resnlting from the discussion of 
the declination, horizontal, anrl vertical forC'e observations. 

'I'o facilitare the comparison with similar expre~sious at other Rtations, tlie preceding equations of the 
diurnal variation are alRo prn~eut.ed, cxpreR:;ecl iu part:; of the vertical force. 'l'he angles havt' heen changed 
180° to reverse the order of progretlsion of tl1e scale nulllbers. 

1841-'42 V = + O 00034 •in (e + 2860 40') + O 00010 ,;" (20 + 180 25'1+0.00006 sin (3G + iOO) 

1842-'43 V = + 0.00025 sin (6+149 17) + ll 00010 .•in (20 + lfi 48) + 0.00004 siu 13B + 15 ) 

1843-'44 V = + 0 1100;1/l sin (8 + 259 54) + 0 00011 sin ('.W + 46 2~1) + 0.00002 sm \3G + 255) 

1814-'45 V = + 0 00030 "'" (0 + 2G3 4U) + U.00014 sin (W + 5:l u:1 + 0.UUU04 sin (30 + 181) 

Tlie constant terms and numerical coefficients, when exprc,ssed in abwlnte measure (En;;hlh units), are 
at: follows: 

Tenn involving-

1841-'4~ 

1S42-'43 

18:13-' 44 

lSH-'45 

'l'he angle fJ counts from midnight. 

y 

12. il5 
12. 84, 

12. 83 

12. 83 

(J 

0. 00441 

0.00322 

U.004G8 

0.00388 

2(1 :Jll 

-----
O.U0131 0.000i2 

0. 00123 0.00055 

0. 00144 0. OU02G 

0.00172 0.011047 

In11estigation of tl1e cler<·n (or frn) year inequality in tlie disturbances, and general analysis ef the dis­
turbances ef the vertical fora -By mean~ of Table V a rww table wa8 fornwd of the number of <lit<tnrbances 
in each month for the years 1841-' 42, 1842-' .J-3, 1843-' 44, 1844-' 45, commeucing with ,July, an cl all rcfcrrPd 
to a uniform series of bi-hourly observations; the numbers for and after October, 1843, were halved. The 
number of disturbances for January, February, and ~larch, 1843, are the means between the same months 
in the preceding and following year. The annual means of this Table (VII) are as follows: 

Mean num her of <listurlmuccs. 
In 1841-'42 ....................... _ . . . . . . . . . . . . . . . . . . . . . . . . . . . 51 

" 1842-'43 ............................ - . . . . . - ............. ·.. . . 34 

" 1843-' 44 - .. - .... - . . . . . . . -...... - - . . . ....... - . . . . . . . . . . . . . . . 25 

" 1844-'45 .......... - - .. - ... - ................. - ... - ... - - ..... - 16 

This seems to indicate the end of the year 1844 as tl1e epoch of the minimum numhPr of disturbances 
• in the eleven year period, taking the numbers collectively for declination, horizontal and vertical force; the 

minimum probably took place in the spring of 1844. 
If we take the monthly aggregate amount of the disturbances, all referred to a uniform series of bi­

hourly observations, and form a table of these values for each year (Table VIII,) the mean aggregate amount 
for each year is as follows : 

In 1841-'42 ........................ _ . . _ .. . 

" 1842-' 43 .. - - - - . -
" 1843-'44 ....... -

" 1844-'4;'; ... - .......................... .. 

Mean amount of disturbances. 

. . . . . . . . . . 2306 div. 
l!i21 
959 
636 
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ThiP again points to the end of the year 1844 for the <'poch of the minimum amount of disturbances; 
ana comi<le1·ing the three clemc11ts, declination, horizontal, and vertical force, the spring of 1844 might be 
assumed a~ the time of the minimum magnitude of the mag1wtic disturbances. 

Altc•gdher, the iuequalitie~ in the diurnal amplitude aud in the number and magnitude of the disturbances 
of the magnetic elements, as ob~erv..,d at l'hiladdphia, fix tl1e end of the year 1843, or the begiuning of 
1844, as tl1e epoch of tl1c minimum of the eleven (or teu) year inequality. 

vY c· now proceed with tl1c analysis of the di8turbances, their aiurnal aml annu~l ine1piality in number 
ana amount, allf} fm· inrrea~ing and decreasing Yalnes. 

Annual incqua1it}! in tlu number ef disturbances.-The numbers for each month have been referred to a 
uniform sni('8 of bi-hourly obserYatio11s as explained above. 'l'he ratios of the monthly means to the annual 
mean~ are giYe11, and also, for eomp:ni,;o11, Fimilar ratios found for the horizontal force and declination. 

July ___ ---

Angust - -­
September_ 

October- -­
Nov€mbcT-1 

Deccmlier _ 

JaniJ,u·_v­

FclJruary --. 

:1>Ian:h _ - --i 
April_----\ 
May ____ --: 

.June·-----i 
I 

TABLE YIL 

Annual ineq1wlity in tlie mnnber ef disturbances. 

Men,ns Vert. force Hor. force. !Declination' 1\Iean ratio of 
from four' ratio. ratio. i ratio. i Yert. force. 

1841-42 1842-43 I 1843-44.' 1844-45 years. 1 Hor. force, &. 
: declination. 

~·~- ---- ---- --·-- ----
!i4 24 4 22 28 0.9 1. 1 0.9 1. 0 
21 34 10 47 28 0.9 0.9 1. 6 1. 3 
40 G7 20 7 31 1. 0 1. 4 1. 4 1. 4 
2~ 12 12 10 15 0.5 !. 4 2. 1 1. 7 
37 B 40 5 24 0.8 1. 0 1. 1 I. 1 
84 ir. 3;; 23 39 l. 3 1. 0 1. 0 1. 0 
7G 58 40 9 46 1. 5 0. 1; 0. 8 o. 7 
8!i 51 111 ., 39 1.:; 1. () 0.5 0. 7 .. 
:;u H [J3 :;± 42 1. 4 1. l 0.7 0. 9 
51 50 42 12 :rn 1. 3 1. 1 0.9 1. 0 
47 36 4 14 25 0.8 1. 0 0.6 0.8 
37 15 26 4 21 0.7 0.6 0.5 0.6 

~Iean ratio of 
Hor. forceand 
decliuatioa. 

0.9 
1. I 

I. 2 
]. 3 

1. 0 

1. 1 
0.9 
0.9 
1. 1 

1. 1 

0.8 

0.6 

-----'---- -------- _____ , ____ ----------'------------'-------
i 

Mean_ ----1 51 25 

---·--------- ·------

:n 

The months of nrnximnm diRturbance are :M:areh and September, (the higl1 value in January and the low 
one in October apJJcm· anomalou8, and would no doubt disappear in a longer series of observations.) The 
minimum occurs in June; there is 110 well-expressed 1<econd minimum, (Sketch No. 30.) The horizontal 
force and declination ratios, as well as the ratios of the tlnee elements at Toronto, give the maximum number 
of disturbances at the Pqninoxes and tllf' minimum number at the sohtices; and as the winter solstice minimum 
only is wanting in the l'hiladelphia vertical force ratios, it is prnhalily rlne to the small number of observa­
tions, and the diffin1lty in keeping tlw instrument in adj11,-trneut and allowing for its irregularities. I have, 
tlicrefore, gi\-en the mean ratio of the Philadelphia disturbances in the last column of Table VII, and com­
comparetl tlw result, graphically, with those deduced by General Sabine for Torcmto.* 

If WC HPparnt1; the distm·bances into two parts, tlH>i:<C increasing aua those decreasing the force, we 
obtain the 1mrnhPr,,of Tahlc VIII. A positive sign indicates disturbances increasing, a nc>gative sign those 
decreasing the vertical force. 'l'he law of the annual variation seems to be the same ai:t shown by the ratios 
iu ti 1e last two column~; this accords with the rrn!nlt at Toronto. 

" Page• lxx., Vol. III. 
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'l'ABLE VIII. 

Annual in1:quality ef di,furba1u:es ·increasing and decrrn.~ing tlte force. 

11'41-'42. 1842 - '43. 1~4:\- 'H. 1844-'45. Ratios. 

+ I + + + + ---'·---- ---- ___ : . ---------- - 31 . 33 - ~ - 16 i--0-- ---4--:--1-2--,--1-0-- ___ 0 ___ 7 ___ 1 ___ 1 __ 

~:
1

;\~;t-.~~~~~--------~~~:: 2 36 11 1. 0 o. 8 

September----------~ ~: l~ I: !~ I ! 11 5 2 0. 7 l. 2 
October-----·- .••.•. ' 22 6 8 4 6 6 3 7 0. 6 0. 4 

November .••••. -----! li 20 5 8 14 26 -lo 1 0. G l.O 

December----- _ ••.. \ 51 33 8 7 23 10 13 10 1. i l. l 
January ___________ . 38 38 32 26 26 14 3 1.5 1.5 

February •••. ---·..... 53 33 32 19 11 5 2 l. 4 1. 0 

March ____ ------·--· 16 20 23 21 30 23 23 ll 1. 3 1. 3 
April_ ________ ..••.. 32 19 30 20 Z3 19 5 7 1. 3 1.1 

~::-.~~~:~::::-.--~~:-1 ~~ ~: l~ ~~ ~ l~ l~ 3 ~:: ~:~ 
I 

TABLE IX. 

Aggregate and mean amount ef disturbances in eaclt 11wntlt ef the year. 

'Ihe numbers are expressed in scale divbions and referred to a uniform series of bi-hourly observations. The mean amount 
or average m>1gnitude is found by dividing the number in the preceding column by 4 and by the number of disturb­
ances found in Table VII. 

------->--------------....-------------------

Aggregate amount. 

1841--'42. 1842-'43. 1843-'44. 

-----------·--·--- ------ ------
July ____________ ---··---.... 2593 1255 149 

August------··--------------; 791 l:i23 622 

September ••• - -- • - --·- - - • -- -- '1 1612 2798 770 

October----------·---- ------1 1216 432 488 

November ____ ------··----·--! 156-i 503 1504 
December _________ ----------1 4187 660 831 

2745 1592 

2279 659 

1898 2125 

Jauuary·--------------------1 3899 

~:~::~r~-----------------~-~: :~: ~ ~:J ~:~~ 
April.----------------------! 2324 2lll 1642 

1625 186 

723 9;14 

May ____________ ---·--------\ 2445 

Sum of 4 years. 

1844-'45. 

784 4781 
2017 4753 

301 5481 

438 2574 

206 3777 

872 6450 

314 8550 

109 6947 

12~5 6940 

468 6545 

704 ·1960 

168 3297 

.I . Mean amount. 

I -1--

1 

I 

42 

43 

42 
40 

42 

47 
45 

42 

42 

49 

40 June ____ -------- __ • _ ------~ [ __ 1_4_1_2 __ 

·----------·--------------~-------
The last column shows th!lt the magnitude of the disturbances iK rath<:r irregularly distrilmted over the sey.,ral months 

wi hoot following any apparent law. 
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TABLE X. 
Aggregate and JJ;Iean Amount ef Disturbances in each. Month ef the Yt·ar, separated into Two Groups ef In­

creasing(+) and Decreasing Force (-). 
The mean amount is obtained by means of the uuIDbers uf Table VIII. 

1841-'42. 184c2-' 43. 

+ + _____ , ___ ---:-------
' I I I July _______ 
1 

1130 1463 

1

. 340 

August_ ____ i 555 236 3.~9 

liepteml><er --1 835 777 I 775 
October----[ 999 217 300 

November--! 653 911 223 

DeceIDbcr_ _ -! 27 45 144 2 27 6 

January_---: 2128 1771 
Febrnary ___ i 2615 1285 

March_ ----1 671 1001 

April------/ 14il 853 

}fay_ --····1· 1535 910 
June_______ 999 473 

!:lnms ·---1 16336 11339 

------------

1589 

1533 

!HO 

1361 
928 
246 

8845 

915 
964 

2023 

132 : 

280 

284 

1156 

741 
988 

750 

697 

477 

9407 

1843-'H. 1844-'45. J~fean amount. 
i 

Suru of 4 years. 

+ + i + i+J-=-
--J--1--:--. --1-:-

1 

402 I 382 1872 2909 37 46 0 

279 
397 

250 

504 

508 
1050 

462 
1149 

853 

170 

246 

5867 

149 
34;; 

373 

238 

1000 

323 

542 

197 

976 

790 

JG 
688 

5635 

1568 ! 449 2761 1992 41 45 
251 50 2258 3223 43 45 

i 128 310 1G77 897 43 39 

154 52 153! 2243 38 41 

489 383 4018 2432 42 41 

208 106 4975 3575 48 44 
76 33 4691 2256 48 39 

875 370 3605 3335 39 44 

172 296 385R 2689 43 41 

598 106 3231 1729 54 42 

133 35 162! 1673 : 43 37 

---------1---1-1--
J 28953 I I i 5054 36102 257il 

i 
-----------~--~----,---i---

Menn. - - - - - - •• - • - •••••• _. ! 43 I 42 
i 

'l'he magnitudes of the disturbances, as before, do not appear to follow any law. 
The disturbances which incmase the force prepumlerate over those which decrease it; the ratio of the 

annual means i8 1.3 to 1.0. At Toronto tlie reverse was found; the disturbances which decrease the force 
preponderate over those whicl1 increase it, in the ratio of 1.4 to LO. 

JJiurnal inequality ef the disturbances.-In the bi-h<Jurly combination of the disturbances we make use 
of the series of observations extending from February, 1841, to June, 1845, omitting only the single.daily 
observation in January, :February, and March, 1843. Strictly speaking, the time is 21 minutes later than 
indicated in the table. 

'l'.ABLE XI. 
Diurnal inequality in the number ef disturbance.Y. 

The ratios of the three elements ha.ve been collected to facilitate comparison. 

Ratios. 
Number 

vertical force. 
Vertical force. Horizontal force. Declination; 

Oh. 168 1.3 1.1 1.0 

2 159 1.2 0.9 1.2 

4 156 1.2 0.7 1.0 
6 133 LO 0. 7 1.1 

8 117 0.9 0.8 1.0 
10 115 08 1.1 1.1 

Noon 131 1.0 1.3 0.9 
14 163 I. 2 1.0 08 
16 127 0.9 1.1 0.9 
18 116 0.8 1.1 0.9 
20 110 0.8 1.1 1.0 
22 123 0.9 1.1 1.1 

---------- --------· 

Mean. 135 

. -·------------·-·-~-
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The greatest number of disturbances occur about Oli. a. m., (at Toronto at 3 a. m.,) with the least number at 
10 a. m., (at Toronto at 11 a. m.;) the secondary maximum and minimum occur about 2 p. m. and 7 p. m., 
(at Toronto the hour~ are 5 p. m. and 9 p. m.) On the average, therefore, tl1c maxima and minima occur llt. 
40m. earlier at Philadelphia than at Toronto. At neither station do tlw t.hre;' el1emm1ts ~lurn· the same law; 
they agree ouly in so far as to exl1il1it a Hystematic increase and dPcrease with the solar hom·s, and in having 
two maxima and two minima. 

'I' lie diagram (Sketch No. 30) shows the law of the disturbances of the vertical force for Philadelphia 
and Toronto. 

TABLE XII, 

Contains tlie number ef disturbanr·es distributed ol'er the hours t?f tlie day, sf'parated into those wlticli increase 
( +) and tlwsc wltich decrease (-) tlie vertical force. 

Number of disturbances. Ratios. 

+ + 
----------------

Oh. 93 75 1.3 1.2 

2 73 86 l.O l.3 
4 69 87 1.0 1 4 
6 62 71 0.9 Ll 

8 59 58 0 8 0.9 

IO 5:1 G2 0.8 1.0 

Nuon 61 70 0.9 Ll 
14 96 ti7 1.3 l.O 

16 69 58 1.0 0.9 

18 72 44 ·i.o 0.7 

20 67 43 0.9 0.7 

22 76 47 11 0. 7 

---- ----------------

Mean 71 64 

··-----------

The laws which regulate the diurnal occurrence of the number of disturbances, increasing and decreasing 
the vertical force, are evidently not the same, yet they are by no means the converse of one another, as has 
been found to be the case in the disturbances of the declination and the horizontal force. At Toronto, also, 
where the horizontal force and declination curves were exactly opposed, t11at of the vertical force is not Ro, 
and at Philadelphia rather favors an agreement between the increasing and decreasing disturt>anc!!s than an 
opposition. 

Principal maximum of increasing disturbances ~ p. m., principal minimum 9 a. m., (at Toronto 5 p. m. 
and 5 a. m., respectively.) Secondary maximum at midnight; this may possibly be the principal maximum; 
.secondary minimum at 8 p. m. 

Principal maximum of decreasing disturbances 4 a. m., principal minimum 8 p. m., (at Toronto 3. a. m. 
and 6 p. m., respectively.) The secondary maximum at. noon is less distinctly marked; secondary minimum 
at 8 a. m. 

Thus the epochs of the curves for increasing and decreasing force seem to be 12 hours apart. 
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DIURNAL D!EQUALITY IN THE MAGNITUDE OF THE DISTURBANCES. 

'TABI,E XIII, 

Contains tltc aggregate amount ef disturbances and tlwir average magnitude, the latter fincnd by means ef 
Table XL All expressed in scale di1,isions. 

~~-!------

: Aggregate amount. n Mean amount. 

Oh. 7049 168 42 
2 6876 159 43 
4 6480 156 42 
6 5418 133 41 
8 5022 117 43 

10 5096 115 44 
Noon 5526 131 42 

14 7101 163 44 

JG 5591 127 44 

18 5571 116 48 

21! 4773 110 4;; 
22 .1246 123 43 

--------------------·· 

Average magnitude 4;3 scale cHviFion:<. Tlw di~turhance;; appear to he m~arly of the same size at all hours; 
there is a slight preponderance in magnitude lwtween 10 a. m. anrl 10 p. m. over the other half of the day. 

TADLE XIV. 

Aggregate amount and mean amount qf dislitrbance;;, separated into tlwse wllick increase and tkoae whick 
decrease the i:o·tical force. 

-----------· - --- --~-------- ----
Aggregate amo1mt, Mean amount. 

+ j + 
Difference of 

aggregate amount. 

------------!---,--- ----------
Oh. 3737 3312 40 44 + 425 
2 3221 3655 44 43 434 
4 2866 3614 42 42 HS 
6 2577 2841 42 40 264 
8 2524 2498 43 43 + 26 

10 2507 2589 47 42 82 
Noon 2731 2795 45 4~ H 

14 4456 2645 46 40 + 1811 
16 2969 2622 43 45 + 347 
18 3456 2115 48 48 + 1341 
20 3003 1170 45 41 + 1233 
22 3258 1988 43 42 + 1270 

----1---
Mean I 

44.0 42.5 + 4861 1·----- --- . 1·-- -. --·-. 

'I'he magnitude of the disturbances, either increasing or decreasing the force, apparently does not vary 
with the hours of the day. 'I'he disturbances which increase the force preponderate between tbe hours 2 
p. m. and 2 a. m.; those which decrease the same occur in the other half of the day. The average ratio of the 
preponderance of increase over decrnal!e is as 4 to 1. 
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Dividing the numbers in the last column of the preceding table, or the excess of the sum of disturbances 
increasing the force over the sum of those decreasing the same, by the total number of days r, 1207) of obsen·a­
tion, we find the diurnal dfaturliancc variation as follows : 

··-·-~-· 

Scale di visions. In parti; of ,·erlical force. In ab,olutl' mca~urc;. 

Oh. +o.3 +0.00001 +0.00013 

2 -0.3 -0.00001 -O.OC013 
4 -0.6 -0.00002 -0.00025 
6 -0.2 -0 00001 -0.00008 

8 0.0 0.00000 0.00000 

10 -0.l 0.00000 -0.000N 

Noon 0.0 0.00000 0 00000 

14 +14 +0.00004 +0.00059 

16 +o.3 +ruwool +0.00013 

18 +1.0 +0.00003 +0.00042 
20 +10 +il.00003 +<i.00042 
22 +i.o +O.(W003 +0.00042 

l\Iean +o 3 +n.oooo 1 +o 00013 

The value for the honr 14 i~ evidently anomalou~ ; the mean of t11C' houn 12 and 16, or + Od .2 ( 0.00001 
in parts of forcC', 0.00008 in abEolute measure,) Ehould be Fuhstituted. The aYerag·f· daily effect of the largl'r 
disturbnuces is tbereforc to increasC' the V('rLical fort'.f' betwPen 1 p. Ill. and mi<luigl1t., and to r11•cn~a;•p it 
between 1 a. m. and noou, with an amplitude of abnut 1.6 scale diYi~ion, (0.00005 pans of the force, 0.00067 
in absolute measure.) The maximum n1lue takes place at 8 p. m., the same hour at which the liorizontal 
force disturbance is greatest (decreasing that force.) 

The disturbance law at Toronto is nearly the same as at Phi!adelphia; the clistm·hancr:s increase the force 
between noon and 9 p. m., and decreaee it in the renmiLii:1g hours of thC' day; the range at Toronto appears 
t'I be larger. 

If we classify the disturbances, according to their magnitude, in eight groups, each differing 25 scale 
divisions from the preceding, we find the following ~calc; numbers: 

DiRtUTlmnces, 
in scale divisions. 

30 and 55 
55 and so 
80 and 105 

105 and 130 

130 and 155 

155 and 180 

180 and 205 

205 and 230 

Beyond 

23 c fi 

I Between limits in parts of the 
1 

force. 

0 00099 and 0.00181 

0.00181 and 0.00263 

0.00263 and 0. C0346 

0 .00346 and 0.00428 

0.00428 and 0.00511 

0.00511 and 0.00593 

0.00593 and 0.00676 

0.0067 6 and 0.007 59 

Nurnl:>er. 

1840 

211 
28 
15 

0 

2 

0 

l 

None. 
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SUPPLEMENT TO PART VII. 
EFFECT OF TIIE Al'ROP.A BOREALIS ON THE MAGNETIC DECLINATION, AND THE HOlUZONTAL AND 

YEllTICAL FORCE, AS OBSERVED AT THE GIRARD COLLEGE OBSERYATOUY. 

There were in all 22 auroras ncorded; these, however, comprise on1y the brighter disp1ays. Of those ' 
ol1served, 7 occurred between ~lay 30, 1840, and .Jn1y ], 1841; 1 occurred between ,July, 1841, and .Ju1y, 
1842; 6 occurred lwtw1:cn .July, 1842, mid .July, 1843; and 7 between .July, 1843, and .July, 1844. One is 
recorded in the last year, ending J unc 30, 1845. They m-e distributed over the Eeveral months a!' fo1lows: 

.J amrnry ...................... 2 .July ........................ 6 

February .................... 0 August .............. , ...... 3 

l\Iarcb ...................... 1 Scptern her ................... 2 

April. ....................... 2 October ....................... 0 

l\Iay...... . . . . . . ........... 3 Kovernber .................... 1 

.Jnne ....................... , 2 December .................... 0 

In the summer months there were IS, iu the winter months 4.. Iu reference to the hours of the night, 
the pl1enornc11on wa:< visible, on the average, between 92 p. m. and 11;! p. m. 

lu<liviilna1 examination of thl· magnetic record <luring auroral displays. The time is local time, counted, 
for convPnieuce sake, from miclnight tu miclnight to 24 110uni. 

I. lb40, )lay 29th-30th. A~ the twilight faded an aurora Lecame visi1le. In the com·se of the display 
there wcrce moving pillar~, tla8hes from a low segment of light in the north, and a beautiful arch nearly or 
quite at right angle;, to tl1e magnetic meridian. Pillars of aurora from 2lk. 18m. to 22h. 2m., varying in 
brightnes" awl position; low S(•gment of light to the north, continued throughout the appearanees; at 227i. 
rim. an an·h forms from !'a~t to west; ~!ream~ of liglit, vai·yiug in bi·igbtncRs, fading and reappearing from 
22h. 20m. to ahoqt 23'1. lOm.; the brightest flash at 23h. Gm. :From 187i. 54m. the declination magnet 
commcnceu lo move eastwanl ( ueclination <lecreaoiug,) reaching an extreme position at 20h. 34m., difference 
from averag(' position a bout 56 diTiBions, or 19 '; the movement then became westerly with smaller fluctuations 
till 2'21!. ~mm., wlwn it TPaelwcl irs wcHtnly extreme of about 71 divisi011ti,Or 24' from the normal place; the 
magnet reached a second easterly extreme at 2311. 44m. of about 48 divisions, or 171

, at lh. 24m. (30th) again 
a wefltcrly extreme of a11out 71, anu at 2lt. 49m. an easterly deflection of about 14'; after this the needle 
returned graclually to its ordinnry po>"ition. .About the time of the brigl1test flash the change (easterly 
motion) was V('ry rapid ; no e:xti·eme ya]uc, however, was reached. "'hen the arch formed, the position wmi 
uearly normal. Tl1e 110rizontal fore{; decreH~crl ·~tParlily until 227L. 4211i., w heu the reauings fell beyond the 
scale; a minimum was n:achecJ hetwcen that time and 2:2h. 52m. of at least 0.016 (parts of the force) below the 
normal force. At the time of the briglitest flash the retrograde mc,vement was in progress. The disturbance 
of th'· Yertical force commenceu before 1711. 52m., at which time the force was a maximum; it then decreased 
very rapic1ly, and finally moved off the scale after 22h. 2m. (The value of a division of the scale was not 
ascertained.) 

II. 1S40, .July 4.th. At 207L. aurornl light in the X. KW. about 10° above the horizon; at 22li. very 
faint aurora still visible in X\Y. Tlie declination was not at all affected. The horizontal force at these 
l10nn< wa~ 85 divisions (0.00:3 parts of the force) less than tlie normal amount. 'I.'he Yertical force is 
a1iparPnrly undi~tm·bed; it i:< ~lightly abov1: tlie normal value. 

Ill. 1840, July Gtb. Au aurorn wall uoticcu at O/i. 2fnn. and 2k :l5m. The declination was disturbed 
at Oii. lD~m. and 2lt. 19~m.; it iu<licateu 50 divisions and 34 diviBions, or 17' and 12' of easterly deflection. 
It is likely tliat there wc1·c <listurbauces two hours prececling and two hours following the above times, as 
the scale could not be read. TlH~ 11orizontal force wa8 disturbed from miduight till 2 p m.; the force was 
less during this time, and reached it~ minimum value at 27t. 22m. of 130 tlivisions, or 0.005 parts of the fOI'CC; 

between 2 and 8 a. rn., the tliminution wa~ al1unt 0.004 part8. The vertical force was a1so less from midnigl1t 
till after 2/t. l 7m.; tlw greatest <liminutiou probably took place later, as the observations failed at 41i. 17m. 
Minimum value at 211. 17m., 0.004 part8 of the force. 
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IV. 1840, July 29th. At 22h. 25m. a faint aurora. The c1eclination was not di8turhed. The horizontal 
force was very slightly affected. At :u,. 22m. it wa~ 0.001 µart~ kss than tl1c normal, at 22lt. 22m. it was 
nearly normal, :mrl at Oh. 22m. (~10th) it was greatt•r by O.OO:!. Tlicrc· ruay h~l\'e IH·e11 orc1i11ary distnrlmnce,; 
not immediately connected with the aurora. At 22h .. l 7:m. the vertical foree was 8light1y :1ff,·ctcd; the force 
decreased ().002 r•o.rts lielow the normal. 

V. 1840, August 19th. At 2Uh. 25m. auroral light in X.; 22/<. 25m. aurora continues in X. and XW. 
The declination di8turbance commenced at 22/i. 20m. ancl continued to 21'. 20m. (20th,) ·west deikction 48 
divisions (2~'.) 10 divisions, and 10 Jivi8ioutl. The horizontal force waR di,;turbed from lG/1. 22m. to 22h.. 
22m., force less 43 divisions, 49, 102, and 85 diYisions (in minimo 0.004 parts of the force.) The vertical 
force seems lower than usual, but hardly reached the limit of a rceognizcd dictnrbance. 

VI. 1840, Aug1rnt 28th and 29th. An aurora a1lpeared at 20lt. 3D}m. iu N'.KE., disappeared at 2lh· 
19:\-m., reviviug at 211t. 59:\-m..; at 22/t. 9~m. ~trcarner:l moving from E. to 'IV.; light continnml in N.; Rtr<>amerR 
again in NE. at 22li. 59:\-m. and 1~ .. 14:\-m., after which time the aurnra wa~ not obs<:"rvccl. An cast..rly 
movement of the needle commenced about 20/i. l9m. with a maximum eastern deflection of 125 divi"i'm" (or 57 1

) 

at 2lh. Om.; the westerly motion continued till 2lh. 05m. when the needle was yet ;, 1 cast of its normal 
position; smaller fluctuations were observed till midnight ; the deflection was then 19' east; half an hour 
later it was 20' east; the morning extreme was reached at 111. 3{im., when the deflection ·was 25' east; after 
this the disturbance gradually subsided. 'l'herc wa.~ a disturhance of the horizontal force about 18lt. 20m.; 
from about 2lh .• 52m. till 10 the next morning the horizontal force remained below its normal value. .At 2:.lh. 
32m. it was 0.009 (parts) below, at Olt. 22m. it was 0.007, and at Vi. 22m. its minimum value of 0.010 (parts 
of the fore<') was n::tched. 1l'hc dif<turlmnce iu the vertical force appears to have commenced about 2lh. 7m., 
when the force gradually decreased till 21/t. 57m., wheu it reached a minimum of aliout O.OO;J (vartf<); after 
this it gmdually inereased. 

VIL 1840, Septembt.:r 21st. At 2011. 25m. faint aurora; 2211. 25m. aurora c1isappearf'd. Distm·bance of 
the declination conunenced at 20h. 20m., aml continued to 471. 207n (22d ;) ddlectiou8 40 dfrisiom; (lS'; 1Y., 
10 divisions E., 14 divisions W., and 23 divisions E. 'l'he horizontal force di~turLancc commenced at lGlt. 
22m., and ceased at 47',. 22m. next <lay; force less 69 diYisions, 47 divisions, 71 divisioui', 42 divisionR, 9-l 
divisions, 124. divi8ions (0.005 parts of the force), and 93 divisions. The vertical force between lGh. and 22h. 
was slightly above the average, but srn.ldenly became much smaller than the normal between midnight and 
3 a. m. Minimum 11,bout 0.002 parts of tl1e force. 

VIII. 1842, April 14th. At 22/i. 40m. appearance of aurora, a brig11t light in the N.; at Oh. 20m. 
(15th) an arc of light was visible extending to about 15c. above the north horizon. Deelination disturbed 
from 22lt. 2Um. to 8h. 20m. (15th); deflections at the regular observing houri' 23 di\'isions \V., 3!J E., 11, 37, 
10, and 14 divisions vY. Maximum west deflection at 22/i. 56m., BS divisions (26',) maximum eaRt deflection 
39 divisions (18'), derived from the series of extra ob~ervations. Tlie horizontal fmce dio-turbances com­
menced at 22/t. 22m., and ceased at 411. 22m; force Jes" 39 divi8ion", 149 cli\·ii>ions, 37 divi~ions, und 50 
divisions; minimum 27!J divi,;ions (0.010 parts of the force,) ut lit. 16m. (15th.) But one of the 69 extra 
readings during this aurora shows an inerease of force. Tho vertical force disturhancc8 commencPd at Oh. 
17 ~m. (15th,) and continued to 6lt. 17:\-m.; force less 6S divi:,;ions, 69 divisions, 59 divisions, awl 38 divisions. 
Minimum value 111 divisions, or 0.0037 parts of the forec, at llt. 24m. (15th.) 

IX. 1842, September 2d. At 2li. 22m. a bright light extending on each side of N. point about 15°, and 
to about 6° above the horizon; at 2lt. 49m. light spreading and becoming more faint; at 3lt. 12m. light faint 
and gradually subsiding. The declination was very slightly affected ; maximum west deflect ion at :3h. 26m., 
19 divisions ~ 9 1 .) The horizontal force~ wa~ not c1isturhPrl. The vertical force was likewise undi~tnrbec1. 

X. 1842, November 21st, and 22d. A well developed aurora, and the best observed of the series. At 
22lt. 23m. a very luminous arc extending to about 15° above the horizon, and about 90° along it in the north; 
22/t. 38m. light slightly increasing; :!211. 53m. a slight decrease of light; 23/t. 18m. light alternately appearing 
and disappearing; 234. 33m. four streamers of unusu>.Ll brightness, reaching 30° above horizon; 231i. 3fim. 

light 1iarticularly bright in NvV., whence a large stn~amer of 20° i;; shooting, also one due north of 15°; 

23/1,. 40m. light sub8ided, no streamers; 23h. 43m. Bmall streamers appearing; 23h. 46m. large streamers 
attended with great light in NW.; 23/t. 4Sm. the arc still remains about 15° above horizon, but lias shortened 
its chord to 30°, no streamers; 23/i,. 5lm. arc scarcely visible; Oh. 23m. (22d) two arcs vi:3ible; Oft. 2Sm. a large 
streamer of .::W 0 in length; Oh. 36m. considerable light without the arc; lh. OSm. light very faint; lli. 23m. 

slight appearances of arc; lh. 33m. faiut streamer of 10°; Ih. 58m. faint streamer of 20°; 2h. 48m. a large 
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but faint streamer clue N, about ~0° in lengt11; light has nearly disappeared; 3lt. 3m. light scarcely visiLle; 
3h. 33m. no light visible, and readings of instrument ordinary. The declination disturbances commenced at 
22/t. 20m., and c;•asecl at lOh. 20m. (22cl); deflections 49 clivisions W., 20 divisions W., 25, 20, 8, 25, and 
16 divisions E. The maximum \Y. deflection (22 1

) occurred at thL' commencement, with the appearance of the 
luminous arc; the nceclle remained deflected to the westward until to\\"ards th(• end, when there was 11 Rmaller 
easterly c1dlcction. Ko special d'fect of the streamers is noticed. The lwrizontal force disturbancc-s commenced 
at 1 Gil. :2:2m., and continued to 2lt. 22m. (22d); horizontal force le&8 33 divisions, 68, 82, 183 divisions (0.007 parts 
of the force); thi:< diminution was about the time of the appearance of the arc, 125 divisions and '73 divisions at 
the last two regular observing tirnPs. Thic Rtreamers did not appear to have any special effect. The hmizon 
tal force always remained smaller than the normal value at the respective "Lours. The vertical component 
was not affected. 

XI. 1843. l\Iay 6 and 7. At Hlli. 48m. a brip;ht light; at 2k. 18m. (7th) light to N. about 23° high• 
but faint. ThP dPclination disturbances commenced at lGlt. 20m., and continued to about 3li. (7th). The 
deflections at the regular hours were 28, 30, 16 divi~ious E., 15 divi:;ions "'· (20m. after midnighl ). maxim nm 
eaf't deflection 181

, succeeding maxim nm west deflection ~', next following maximum cast deflection 33 1
, 

following maximum west deflectiou 15'. 'l'hc horizontal force di:;tm·hances commenced at the same hour with 
the declination disturbances, aud continued to the end of the series of observations. The change cQrnmenccd 
with a violent increase of 113 rlivisionR above the normal value, and increm;cd to 330 divisions (0.01~2 pm·ts 
of the force) at 18h. 04m., corres1wnc1ing in time to the first maximum east deflection. The force then 
decreased, reaching 132 divisions below tl1e normal value, and attaining shortly (16m.) after midnight the ex­
traordinary low value 348 divisions (0.013 parts of the force); up to the encl of the disturbance the force 
remained below the standard amouut. The vertical force was suddenly disturbed; at 18h. 2:J1m. it was 161 
cliYi~ions greater than tl1c mean, urnl at 2211. 231m. but 41 divisions above the normal. Maximum value 1G4 
divisions (equal to 0.0054 p.uts of the force) at 18/t. 12m. 

XIT. 184Cl, May 8. At Vli. an aurora visible to north. 'l'l1c declination was but sligl1tly a:ff'ected; at 
197L 32m. there was an easteTly deflection of 15 divisions, or 7 1 ; at 20/i. 2fon. it was west 4'; after this there 
was an easterly motion, rlrnnging again to west, which reached an extreme value at 23/t. 44m. of 17 divitJions, 
or 8' \Y. From the commencement of tl1e lwrizoutal force observations ( 17 h .. 38m.) the force was less than 
the normal; at 20h. 4m. the greatest de1ireBsion was 0.003 (parts of the force). The llisturbance continued 
till 6 a. m., the force being less tlmn the standard Yaluc. From 17/t. 38m., when the vertical force was 
observed, it was found less tlian tlie normal; at 2011.. 36m. depression :!O di visions, at O/i. 23m. it was 31 
divisions, or 0.001 parts of the forc1~ below the strrndard valne. 

XIII. 1843, June 27. At 22/;. a bri:,d1t diffusell light to nOTth, particnlarly bright to NvY., whence 
streamers are shooting up; general light weakens as it ri:ses at 207t. 45m.; at 2llt. 15m. a brilliant light, dark 
cumulus spots in the bright light, :md long streaks of dm·k clouds to N. Fades at 2211. 13m., light to N. 
faint; dark, fuzzy, low cumuli form and disappear to :K. Neither the declination nor the horizontal force was 

disturbed by this aurora. The vertical force was slightly affcctecl; force less 3S divisions, or 0.0012 parts of 
the force. • . 

Xl V. 18-43, ,June 30. At 231z. aurora visible to the N.NE., flaming to about 100. The declination 
di~turbances commenced at 22h. 20m., (9 divisions vY.,) they rnach a maximum at Olz. 02m. (July 1) of 20 
divisfrms (9',) and gradually di:;a1)pear, the deflections haviug been west throughout. The horizoutal fo1·cc is 
smaller than the normal value; a first minimum is reached about 20lz. 44m., (about 45 divisions,) and the 
principal minimum about Oh. lOm. (July 1) of nearly 50 d.ivisions, (0.0018 parts of the force.) The vertical 
force remained undiBturbed. 

XV. 1843, ,July 7. At 20h. 52m. very light in the N.NE. and NW. The declination at 18h. 20m. is 
deflectea l.'\ divisions E.; the motion then became westerly and reached 29 divisions ( 13') \V. at 23h.. 33m.; 
at 2k. 20m. (8th) the deflection is aga.in 16 divisions \V. The horizontal force is less than usual, with a 
minimum Yalue about 20/;,. 52m. of 55 divi~ions, (0.002 parti;). The force then increases, and about midnight 
reaches slightly above the normal. The vertical force was not disturbed. 

XVI. 1843, July 24 and 25. Accordinl!; to a letter (dated July 2fi) from one of the observers, auroral 
distmbances commenced about 16h. (.July 24) and quieted Ol)Wn about 2lh. At l6h. 20m. the decHnometer 
was deflected 15 divisions E.; ab:>ut 4h. (25th) the disturbances reappeared, aeflecting 10 divisions W., and 
changed to east deflection at 6k. 20m., reaching a maximum east of 34 divisions (15') at 13h. 20m. At 16.li. 
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22m. the horizonta1 force was about 46 divisions less, with disturbances reappearing about 8li .. 22m., 

reaching at 8h. 46m. 96 diviBionB (0.0015 parts of the fore(•) bt•low the normal, antl quieting down about one 
hour after noon. The vertical force was not eensibly dietmhed. 

XVII. 18-!3, July 25. At 2111. 30m. (25th) strrnm<TS to:::\., f!rtminp: to about 30''; at 2:2;,, Rtrr:<1mers 
vc1-y bright, reacl1ing nbout 40 ; at. 22/t. Vim. light very fai11t arnl gra<lnally di~appe•niug. Tl11· dl'dination 
wati disturbed (deflections west) between 20h .. 20m. and 2211. 20m., reaching 11 maximum at 211,. 5flm. of :rn 
di~'iBions (16'). The ]1orizontal force ckcrPasec1 between 18/1. 22m. and 22/t. 22m .. reaching at 2lh. 34m. 91 
divisions (0.0033 pnrtr<) below the normal value. The vertical force~ apparl'ntly undi~turh~d. 

XVIII. 1843, August 22. At 20/,. 22m. there were str<amern of 35 ° in le11gtl1, bright light in N. 
Detween 14h. 20m. and 1871,, 20m. there was a small eaf't deflection of the magnet, read1ing 2S diYisious at tlie 
latter hour; at 19lt. 56rn. it changed to a west deflection of the same amount (13.') At the time of the 
appearance of the streamers tlw declination was normal. During the aurora rlw hmiz1mtal force <limini,d1fd, 

reaching at 20lt. 28m. 91 did~ions ( 0.00:>:3 l'arts) below tl1e normal. '!'he lClw value cmitinur:d for abont two 
hour~ afwr tl1iH tiuu•. 'l'he n~rtic.al force was not ~ensibly affoctPcl. 

XIX. 1844, January 2! and 25. Aurora visiLle to N. and N.XE. at Oh. 22m. (25th,) streamers 
running up 30°; Oh. 33m. streamers running up 15° and 20°. During this aurora th<' horizontal needle was 
deflected to the westwmd about 10 divisions, reaching a maximum at Gli. 5Sm. of l{i. divisions (7'); at the 
time of the appearance of the shorter streamers the deflection was 1war 71, the lwrizontal force was below the 

normal va1ue, viz: decrease 36 division~, 41 and 3.'i divioions at 2211. 22m., 23/z. 22m., nnd 011. 22m. (25tb,) 

minimum 47 divisions, (0.0017 parts). At tlw time of the longer streamers there was an average d('creaAe, 
a11d during the continum1cc of the shorter Etrcamers the horizo11t1tl force wa~ normal. At 01i. 2::l~m. and 2h. 
231m. the vertical force was 3G and 32 t1ivi8ious ;:;mailer than the normal. Diffncnce, 0.0011 pllrt:< of the force. 

XX. 184,1. JI.larch 29. At lGlt. 5lm. clouc1y, aurora visible. The dt>cli11ation ma~net i,- deflected to the 
east and west several times in succession; bl'twecn lG/i. 20m. and 1811. 20m., about 14 did,.,ions E., and lG 
divi:;ions E.; the followiug greatest west i1dl1·ctinu of 61 divisions (27') occurred at "20/i. I Om.; the next crrst 
defic~ctiou reaclwd R maximum at. 011. 22m .. (:>Otl1) of 41 cli\·i,;ion~; a maximum wet<! i1t>flediun was again 
reached at llt. 14m. of 50 divi8ions (23'). The horiznnrnl force is throughout smalle1· than the normal valuf', 
with differt'nces varying on the averng<' from 50 to 70 di,·isirrns. The greakHt diiforence was reaclwd at 
20/,. 2m. of nearly 100 c1friRions, (0.0036 parts of the force;) at 23/i. 47m. another sm•tll value of 90 diviBions 

was observed. The ve1·t.ical force was disturbed from 21/z. 23~11L to 4/i. 2:3~m. (30th.) Foree less 49 

divisions, 55, 44, 73, 4\1, 52, 55, and ::Jl diYi~iou;:, :Minimum valH<', 0.002! part& of the force. 

XXL 1844, April 17. At 211 20m., although cloudy, it was very bright at tl1e nmth; same remark at 
22li. 20m. 'l'hc declination die;turbances extend nearly over ':he whole day. The d<"fi('ction was at first west, 

(between Oh .. 20m. aud 4lz. 20m .. ) wit.h a maximum value of 4fl divisi1rns (22') at 3/t. 1 Om.; it then changed 
to the ea8t, at G/,. 04m. it rn1dwil 52 divisions (231 

;) up to 20lt. 20m. the deflection l'·as slight1y to the eaBt. 
'l'he horizontal force was dimi1ii~hed early in thf' morning, attaining a fir>'l minimum at 21t. 40m. of 47 divisions; 

it increased for a s110rt time, reaching at 41i. 14m. 52 dh·isions above the normRl ; the forct' RgRin dPcreas\'d 

and reached at 511-. 47m. the lowest value of 151 divisions (0.0055 parts;) it remained below the normal n1lue 

for seYeral hours. At 19h. 53m. the diminution was 41 di\'isions. Yerticrrl force disturbed from 3h. to Sii. 
( +231-m.), force lest' 52 divisions, 58, 61, 66, 53, and 35 divisions. l\Iinimum value, 0.0022 parts of the force. 

XXII. 1845, January 9. At 171i. 20m. an aurora visible. The decli1rntion magnet i,; ddl0cted east 

and west alternately; first maximum east deflection at 16/t. J2m. of 20 divieious; following maximum west 
at 17 h. 02m. of 11 divisions; following east deflection about 20 divisions 12m. later; next l'"est deflection at 

17h. 2<.m. 21 uivisions; at 1971 .. 56m. the deflpction again east 32 divisions; at 2111. 38m. it is west 40 
divi8ions ( 181); at 22h. 20m. it if' east 33 divisions. '1'11e horizonta1 force between J 5h. 52m. and midnight is 
considerably flm11llertl1an the normal vRlue; a minimum is reached at 17/t. l6m. of 150 diYisions, (0.0056 partf! 
of the force). The disturbances ceased betw!'cn 2/t. and 3lt. on the morning of the lOtl1. ThP vertical force 

was disturbed at 1711. 20, 22, and 23k. (+23~m.,) force greater 44 divi"1ious, 31. 35, and 33 divi~ione . 

.Average increase, 0.0012 parts of the force. 
From the preeediug detailed account of the condition of the dec1ination, and of tlie horizontal and 

vertical components of the magnetic force during auroral dispfays, we obtain the following genvr:il rC>~ults: 
Each of the 22 auroras recorded was accompanied by a corre~poudiug disturbance of the earth':< magndism, 
at least in one of the three elements; in one case the declination alone was affected, in another case only the 
horizontal force, and in a third only the vertical force. The latter force waR •Jess subject to disturbances 

than the other two elements. 
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In the following table, showing the condition of the magnetic components during auroras, the first 
column contains the number of the aurora; the second the amount of declination deflection; the third its direction 
or dw Rnccessive large excursions of the north end eastwanl or westward; the fourth the amount of the 
l10rizontal force disturbance CXjJresst~d in 1mrt8 of that force, (it minus sign indicates less force than the 
normal belonging to that time, a plus sign indicates the reverse); the 11tst colnmn contains the amount of 
disturbance in the vertical force expressed in parts of that force; the signs have the same signification al'! for 
the horizontal force. 

Number. i Amount of Direction of deflection Excess(+) or defect(-) Excess<+) or defect (-) 

deflection. and excursions. of horizontal force. j of vertical force. 

L_____________________ 24" I E. W.E. W. E. -0.016 I - (?) 

2 ___ - - - -- --- - -- - - -- - - - - • - -- - - • - - - - • 1- -- - - - - - - - - - - -- - -- --- . -0.003 1- -- - --- - - - - - - - - - - - - - - - - -

3----------------------: 17 I E. -0.00.5 I -0.004 
4------------ ----------:- ___________ , _________________ • ____ 'f0.002 I -0.002 

5----------------------i 22 I w. -0.004 ------------------------
6 _____________________ i 57 I E. -0.010 I -0.003 

}:::;::;:;;;;;;;;:;J :1 ! w~;t ------ --~~~:;--------- 1 :::::::::::~~~;::::::::: IL--·------------------\ 33 E.W.E.W. ±0.Ul3 +o.005 
12----------------------i 8 E.W. E.W. -0.003 -0.001 

I I 
13 _____ . ______ - _ •. _ - -- --'. - •. - - .. - - - . I. - . - - ..• - - - . - • - __ • -- __ .• ---------- --------- __ .: -0.001 14-------------------·--I 9 

1

. w. -0.002 : _______________________ _ 

~:::::::::::::::::::::::[ ~~ j E~~~~. =~-~~~ !~::::::::::::::::::::::: 
17. _____________________ , 16 ! w. -0.003 , _______________________ _ 

18 1· Vl II E. w. -0.003 1------------------------
19::::::::::::::::::::::, 7 W. -0.002 -0.001 
20 ..••• _________________ I 27 I E. W.E. w. -0.004 -0.002 

21. ••••••• --------------1 23 1 W.E. +0.006 -0.002 

22·-·-········------·---i 18 E. W.E. W.E. W.E. -0.006 +o.001 

The action on the dee1ination magnet appears to be that of alternate deflections either way from the 
normal position; in five cases the deflection wa~ west; in two cases east; more frequently there were one or 
two successions of west and east deflections (or the reverse); in one instance even three; these alternate 
excursions appear to be a characteristic sign. In five cases the tendency of the deflection was easterly, in 
six cases westerly, and in the remaining eight cases in both directions. 'l'he average amount of deflection is 
17'. 1-Vith but one exception the uniform effect upon the horizontal force was to decrease it. In the excep­
tional ca.se a decrease followed the increase; in another case the reverse took place; during one aurora there 
was at first a fall in the force, then a rise, and again a fall. The average depression of the horizontal 
force below the normal value was 0.005 parts of the force, (0.021 in absolute measure). The effect upon 
the vertical force is small; in nine cases no disturbance occurred; in general the force is less than the normal; 
tl1ere are two exceptions to this in the 13 eases. The average depl'ession of the vertical force below its 
normal was 0.0007 parts of the force (0.009 in absolute measure). or, irrespective of sign, 0.0013 parts of the 
force. If we wish to compare the tabular differences in declination and horizontal and vertical force with the 
magnitude of the recognized disturbances, the latter a.re 41 and 0.001 (parts of the force) for either the 
horizontal or vertical component. 

Of the auroras noted that of May 29, 1840, was in many respects the most remarkable, and the best ob­
served both as to its appearance and as to its magnetic effect; its study can be recommended to those who have 
occasion to test their theoretical views in reference to this phenomenon, and to terrestrial magnetism. Its 
appearance at New Haven, Conn., has been described by E. C. Herrick, (Sill. Jour., 1840, Vol. XXXIX, p. 
194). It was seen over a great portion of the United States, in Canada, and England. Sec, a.lso, description 
in the volume of the TorontCJlt observations; also an extract from the proceedings of the British .Association, 
(Sill. .Tour., Vol. XL, p. 337); also (p. 338, ibid.) Il()te on the same by the astronomer royal. 
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The total number of auroras which occurred at Philadelphia was much greater than the number given 
above, as has already been stated. At Toronto the annual distribution of the phenomenon over the same 
period of time, and for three years beyond the close of the record at Philadelphia, is as fo1lows: 

In 1840, (from March) .................................... on 23 nights. 
" 1841. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 36 
'' 1842 . . . . . . . . . . . . . . . . . . . . . . . . . .... : . . . . . . . . • . . . . . . . . . 14 
" 1843...................... . . . . . . . . . . . . . . . . . . . . . . . . . . 16 
" 1844. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 20 

" 1845.................... . . . . . . . . . . . . . . . . . . . . . . . . . .. . 19 

" 1846 .......................................... ·····-
184 7 ........•. - ....•. - •..•••.•... - .•.....•...•....• -

" 1848. . . . . . . . . . . . . . . . . . . . . . . . . . . ................... -

27 
29 
66 " 

These figures seem to indicate the exiBtence of" a period of frequency, probably of eleven yeai·s, as 
conjectured by Prof. vVolf; the least number probably occurrecl in 1843, if we make an allowance for 
inviRihility of the phenomenon either by daylight or by cloudy weather. 

Between June, 1840, and July, 1845, (inclusive,) there were seen, according to the Toronto record, 109 
auroras. The dietmbauces at Philadelphia on the dates of their appearauce have been classified as follows: 
The numbers give the rclativo proportion to the total number, which latter is expressed by 100; the aYerage 
numbers are given resulting from the examination of the disturbances of the declination, the horizontal and 
the vertical force. 

Number of cases. 
No record at Philadelphia_ ...... _ ... _ ............. _ ......... _..... 19 
None of tlrn element~ di~turbed. . • . ... - .......• - . . . . . . . . . . . . . . . . . . . 30 
But very fow disturbances .....•.....•.............. _ .... - .... - . . . • 20 

• An ordinary number of disturbances .•..... - . - ........ _ ....... - . . . . . 14 
An unmmal number of disturbances .... - - ...... - ...... _ ......... - . - . 17 

The number of unusual disturbances is, therefore, less than one-fifth of the total amount and in fully oue­
half of the cases the magnetic elements were either not at all or but very slightly affected. 

APPENDIX No. 20. 

DISCl.TSSION OF THE MAGNETIC AND METEOROLOGICAL OBSERVATIONS }fADE AT THE GIRARD COL­
LEGE OBSERVATOBY, PHILADELPHIA, IN 184ll, 1841, 1842, 1843, 1844 AKD 1845.-PAHT YIU. IXYESTI­
GATION O:F THE 80LAR-DIURJ\AL YARJATION AXD OF THE ANNl-AL TRREGl,,AHrry OF THE YER­
TlC.AL COl-fPONENT O.F THE MAGNETIC FORCE.-BY .A. D. BACHE, LL.D. 

("From the Smithsonian Contributions to Knowledgt>.) 

THE necessary data for this investigation are given in the preceding part (YI!), which contain~ thP normals 
resulting from the reduction of the obi:;ervations to the same tPmperature (66° Fab.), from tl1e allow:mce for 
irregularity in the progreseive change, and the. ex!'.IUP.ion of all rccognizeil clisturliances. 

Owing to the greater irregularity in the indications of the vertica1 force instrument., and the comparatively 
small number of observations at oild hom·s, the normals are giYl'll for the !'Ven 110urs only; till' observations 
at odd hours, l10wever, are used to improve those taken at the intermediate even hours by means of a suit.able 
process of interpolation. 

The tabular ·numbers are expresged in scale diYi!'ions-one diYi~ion bPing equal to 0 000033 parts of tlu: nr­
tical force, or equal to 0.000423 in absolute mea~nrP. Increasi11g numbers denote decrea~c of forl'f'. The 
hours count from midnight to midnight to 24 hours ; the number of minutes the obsen-atious are made latPr 
than the full hour are given in the last eolumn fo1· each month. 
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]{ormals ef the vertical force far July. 

Year. Olt. lh. '2h. 3h. 4/i. 5/i. 6h. ilt. e;,. 9h. 10h. llh. 
' ' ------ -----------------------

J84L .... 1 70::! ---- ----1 {)[)7 ·---------
nq2 ..... 1 fi8:l {)72 ---------- {)f<7 
11"4:L .... 1 ff JI m12 664 

611 667 __ .. ___ · I 664 i .. ____ __ 
659 657 650 ' 
6i'6 679 _.. __ . 6]2 I : : : : : : : : 

1844 ..... tllfi 811 81!4 806 6!.12 eo2 798 79:3 71"4 783 782 1 780 
805 

______________________ ! ___ _ 

Meansl. 7:J"2 717 '---------- -----
712 

7U3 
691:1 :·""'"i 692 

------~ - .. 

Year. 
I I I i I 

Noon. [ 13h. ~1~~~'-~ l!Jh. , 20/,. j 2th. ' 22h. 
1 

23h. ~Iin. 
1 ' I --'---l---1---------

J8-H .•... 1 66'i 1....... 676 ........ IMJ ........ ! 6!1-< ....... 708 !....... 706 I _______ +11 
1842 ..... : ()4:1 1 ....... : li4:~ ! ........ ', Gl7 1........ lili:) ()77 : ' 61'2 · ....... I +17! 
h~-J:L .. - - . 66~ 6h8 i - - - - - - - - I 6:>9 - - - - - - - - ~ ()H() 677 - - - - - - I 685 1- . - - - - - +23*" 
11'144.. ... ~:~1 1n 1~----2.~~I~ f'05 -i~~1~i~ __ +2:1i 

Means!. 13,57 ·---~, 68b~------- 6Cl:3 1 ....... 1 706 ~~~;-------1 721 1··-----1 +20.4 

1 Let reading for any even hour= n for the year 1844, for the odd hours preceding and following n p & n f, mean-"-Pt-".f_; 

hence mean fOT tLe even hour~ (n +~+:.~[) which was substitutecl before the general mean for the four years was taken. 
::.! 

A'ormals ef tla! 1:ertfral forCl' for Aug'ust. 

·,------------

Year. Oh. 1h. 211. 3/i. 4h. 5h. flh. 7h. Sh. 9h. llih. llh. 

-----.------!-------------------------------------

Jtl41. .... ' l!i'G .' ...... --1j 
]>'4:! ..... , 6c'!J ...... .. 
1"4:l..... 10:1 ' 
1844. .... 7!J4 '"'70(1"1 7~1 7i7 

664 662 I 652 --- - ---- --------! 
fii'2 67H 67;! 
7(Jfi fi!Jl'l fi8:3 
77H 76ll 7t);) 760 756 754 

__________ : I 
~ ---- ---- ' 

,-_---1-_-.-
l\Ieans - - : ' I~ - ____ . - . ! ' 1 iJ - - - - - • - - - - i 

---·--------------------
706 ' i-------·1 700 691 

Year. : Noon. 13h. 14h, lf>li. 16/t. -~--- 18/t. 
1 

19h. i 20h. 2V.. Z2h. ! 2311. -, Min. 

--- ----·-------------·---·----·---·---l---1---

Ji'l41. .... i 653 ....... 662 -----··' 666 : ........ i (i76 ..... .! 689 1 ....... 1 691 1 ....... +17 
18-12 ..... 1 wZ 6f>9 6(i!J 679 ...... 1 688 1·------' 688 !·---·-- +17t 
Jl'lJ:!. .... , Gli9 ....... Gil .... .... 67:! 1

.... .... 682 ...... l 695 ....... 699 1·--·--. +23t 
1844 ..... 1 751) 150 746 759 764 111 118 180 ! 190 789 : 192 794 +z3t 

Mcans_:_-_i. 681- 1~tIBG1==69:)==7()4:~,~1=---~:7181=---~--:+2o'.'4 

Year. 

1841. .... I 
Jt/42. ·---1 li:'4~J .. : .. 
1844 ..... 

Xorrrwls ef tloe vertical force for September. 

Oh. lh. Zh. 3h. 4h.. 

' ' ---,-----------! 
I , 

~i~ : .. ·; ·;." ~1~ i:::::: ::! ~i~ 
816 :~~',~\ __ 8_1_1_

1 
723 

1 
........ 

1 

718 
1 

........ 

1 
717 

5/i. 

810 

6Tt. 

647 
690 
716 
809 

7/t. 

1 ........ , 

! 805 I 
-----· 

715 !---·--·· 

631 
071 
706 
790 

G99 

785 

, ....... . 
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1'.Tormals qf tht' i-ertical force .fin· Srptcmlicr-Continued. 

Noon. j 1:1;,. J.V,, 15h. lGh. 17/t. kh. l!llr. 20/r. 2llt. 2'.2h. I '2:V1. ;'\[in. 
I 

------------ -------------- ---- ----
JR I I . 41 .. - - - G27 I'" -- -.. ! 
1842..... (i7] 

11'14:L _ _ _ _ w:i I: :
1
: ~,,,:1 :: 1

1

, 

1844. .. .. 7SO . 

(i2,.l (j:l4 (i4i''i •>.-1:1 I (ii',ll +17 
r,7;; 672 --·· 

____ , 
670 •>.~7 nn:~ 

1 · -- - -- - ! +11~ 
t59:~ G\12 --·· ---- 70:; 714 7 ](I +2:1t 
772 7~)4 7~n 79fl Kflfi 

---------!----:-------------
Means .. , mJ:3 1---- .. ·j 

' l'iJ:I 812 1'12 814 "Ii +2:\t 
·-----

(i93 ' Gllt< 7Hl +20.4 

Year. Oh. lh. 

------------

184) ____ I 579 1--------' 
1842. .. .. 70G I -- -- . -- . i 
184:l.... 714 I 710 I 
1844 ... -- 775 I 77 I I 

Means~ .. --6-.~-!-1-1 ....... : 
! 

'2h. 

5713 
698 
7(17 
7G~l 

68!J 

---- ---- ---- ____ , 7tlt'! 717 I· •• - • • • 1 

I ------

Normals ef tkc ·vertical force for October. 

lllh. l Jlt. 

1

; __ 5_''_· ____ 6_"_-_ 7h. 8h. I 91 .. 
--------- ----: I 

7J:l ~~~ 1:::::~j~:: ;:~ [:::;;~::! ~~3 ll:::~l:l~::I 
i7:3 770 77~ ir'O i 7l)O l 774 773 ! 

3h. 4h. 

7!1~ 
111:l r · -- · · 71'•i 
77:l ; 770 

Gt'!4 i------·-i --------l--6-\)-]-1 ....... :.. 694 1--------1 
--------~-----------

I I 

__ -y_· "_"_r. __ :i-;_· o_o_n_._/~!· 14/t. 

I 
5112 

I w,_ l 
____ ! ___ ! ___ _ 

10h. 23h. Min. 16/i. 17h. 18h. 19/t. '20h. 22/t~ 

i 
JR4L .... ' 
1R42. - - .. 
lt34:3. ---­
lt344. ----

561 
7U7 
702 
7fi[) 

::: : : : . 70(j 
70\l 7fl:I 

I 7Gfi 77;1 
7(11 
777 

571 
711li 
7114 
7t36 

I ____ ··-· 

7119 
788 

f>'l7 
70d 
714 
7!Jl 

717 
7BO 

581 
710 
719 
785 

I 
1-- -- -- . 

1

--fr,--
f 7b.-) 

fi~:~ 
7U~J 
714 
7t31 

717 
781 

Moans ... ---6-.!:l-5-1~~ 6!.J7 o!J!I +:!0.4 

Year. 

1841. .... 
1842. - -- -
JH43 ... .. 
1H44 ... .. 

:Means ... j 

Oh. 

r,:i2 
717 
742 
77f> 

ti91 

1'.Tormals ef the urtical force for 1'.Torcmbcr. 

Wit. llh. I :lh. I 4!t. 5h. 6h. ' 711. I 
--- --.... --5-3_7_1 ~1--r->:-~B-,-_-_-__ -_-_--_-_-___ , __ 5_:~-:i-I ........ ·--f-,2-6 _______ 5_2_3_1 __ -__ -_-_-_-_-_ 

713 - -- - - - - - I 72:1 I 72;, I ---- -- -- 712 : - -- . - -- - i 71 ;-, I 
Ho 74;, 74:; I 745 ,- .. --744-- 744 I 748 742 ' 7:m 1:11 ,---- ·;2!1 
Jii 7()8 I 7CD ' 'i'i~ 771 770 . 77;{ 76d 77:>. 772 l 707 

69] .... -- --i 6ll4 1-- -- .. -- -- 603 i -- -- --- -1 6tltl ,. -- -- - -- --°"'-, _-(-i -

I 111. 811. 9h. 

----------------

Year. 

1841. --- -1 
1842 .. -- _, 
1843. ----1 
1844. ___ ·I 

Means ... 
1 
I 

Noon. 

520 
711 
7:15 
766 

----
682 

13.4. 14/t. 16h. 

526 

111t. I 1st.. 

1---
........ I 529 

71'.l 
749 
777 

H!/i. 

[· ------
1------. 
! 751 

776 

---~-- ------
20h. Min. 1 21/t. / '22h. , 2:v.. 1 

·----1---'----I ·----
i. .. ___ . i 5:IB 1 ... _ ... I 531 

71t! 
749 
774 

1-------1 11t> ------.I 
I 747 I 746 I 748 I 
! 770 [_ 769 ! 112 I 

--- 1---' 
693 [ ....... I 6D3 1· ... _ . __ \, 

: \ 

+17 
+J7t 
+2:lct 
+2:\t 

+zo.4 

* Let m equal any r€adiug at au even hoUr in 1843 or 18-14, m p aud ni. f the same for tlle odd hours prece-ding and following, then mean for the 
mp+mf 

even hour! (m +~) which was substituted for the n.Uo,·c value at t-he even hour in 1843 and 1844 hEfore the g-eneral mea.u of the four yearg w1u1 

taken. 

24 c s 
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}{orrnals ef tltc vertical force for December. 

. i I lfi/1. I i I J:v,. 
1
1 Uh. I 1;,1i. . 111i. , 1i'lt. ' rnr.. : 201i. 211t. 22h. , 23h. 
, I ! I I I I I 

Xoon. Jilin. 

----,----i--,------l----------

1i"4L .... ' c;u;, ...... ! ;,n7 ______ i fi07 _ .... I 6HI ...... ' 50;; : ....... 604 -·-----1 +11 
J~4t ..... 1 7W ....... 1 707 I 70fi.' ........ 1 ill 7J:l 7J:J ....... 

1

1 +.lit 
1 "~:1. .... , i'.27 ?~? 1

1 

?~:~ 7~!) 1 ?;;R 
1 

z0~ I 767 ?0:i 101 "" ,,,4 z~1 +~:'.t 
lb.14 ..... : 743 ,,J,J ,,)6 1:.!4 I 14i:l ! '"' i "'" '"J 7Gl 74i:l 7Gl• ,,,(I . +2,,1 

1\1
, . ·-6'l·" .----1--~;;:--i---1--;:;-(-)' :---!---;:--]ll ---.--_-()-:----l-7(Y ----1. +211 4 
t.ans - - - ~ ~> . - - - - - - • 1 o~.J i - ..•• - - • 1 ' ':I. : - - • - - - - - I ' •• - - - - - . ' ' i - - - - - - - ~) - - - - - - - . 

: • : I I i i 

ll~ormals ef th.e urtical furci· for January. 

I Git. lilt. 711. Rh. 9h. lOh. I llh. 
' , , I 

Year. Oh. lit. 2h. 3h. 411. 

·---------!---i--.--·--.--,--1--
~ ~!~: -. -. 1;5(; - . ; : : : : : : : : : : : · . -(;4{i' .. -------. -. -65(;'. --. ----... --65:3. · 1:::: : : : : 
lC-l:L.... ' I l I 

(;;:,~ fi.J2 

l ~ii,::::: -. -.. t~f · 1 · - ... tg( 1 · .. t;1~.. ~~~~ . -"t;~~:-.:". -t~~ ---. -~~g-.,. -... tt~ ,...,•}•) -;:m 7:)(1 7~~ 
- •h) 

7i>4 i.fi 747 7;)~ 

~1 --:,-1r·, ----i--:,-,17 --------,-1:3 · 11---;:--J_ ----i----1· ------:-on [----
~ ~~~~~~~---!-~----·- ---- ----: 1----------1 ',, -~-~--~-----L-~ __ .. __ --_-=-

---------------------------------
Year. Nuon. ; J;J/,, 14/i. JG/i. I J(i/1. : 171t. · l'F-11. : Wit. j 20/t, [ 211t. I 221t. I 2:J1t. . Min. 

:;;; : } Gi.i 1-::-:::- .. ,f;;;i: ,=-::-1 ii.J :=. -<tr' . :: Wo ': : : : :I : 663 I ::: J iJti 
v41. ____ ···7j5··1··.;.i1e·- 71;" : 7:.!4 1;i1 : 140 , 141 I 74:3 744 74;, I 744 744 I +2:it 
11'Jii ... - - 7;,1 ! 74f.i 740 i 71:.l . 7:i::l I 7611 7iiG I 7;;:1 74!1 ' 746 747 754 ' +2:lt 
------------------.----·-------------.------1--_, __ _ 
M1·ans... 70!l ....••. 7!1;') : ........ 

1

1 
717 I····... 7'.24 -----·· 721 ! ....... I 719 i-·--···I +21.5 

I I ! 

----------------------- -------- ------ ------ ------ ~--·-

~Nonnah ef th.c vertical.force for Fchruar.IJ. 

Year. Oh. ]h 2h. 
I , , ' 

3h. I 4h. 511. I 6h. I 7h. I Bit. 911. 1011. I 111 •. 
________ . ___ , ___ . ___ 1 _____ 1 _____ 1 ___ • ___ , _________ . __ _ 

I 662 .. - - - - - - - . 656 I- -...... I 6:14 650 j _ -... -.. 11'41..... 6()4 
184:! •. - . . 706 
11'\-l:L •••• _ ... _ .. _ 
hi44 .. - . . 7:!4 
ll"Wi..... 7nll 

fi64 
70l 

· · · 129··1· · · ·12r,· · 726 ·-- -- ~~~- · : : : : :~~~:: ::;, i::: ~~~: :1
1

- · - ~:~- · 724 -·- ~~: · · :
1

' ::: : : ii~ 
7W 

1 

752 . 757 75(1 7li0 76::l 764 756 756 752 749 
------------'----1----------11 ---1------------·---

7lf.i 
1 
........ 

1 
711 I 716 l----------r 717 --··-···! 709 :Mf'ans ••. 705 1-- ..... . 

•Ho use i• macle of thil reading, nor of the analogous reading• In the following two month». 
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A'ormals ef the 1:ertical foTf'l'. ji1r IYiarch. 
--- -- l - -- ------ -- -- " 

Year. (l/i. lit. 2h. Sh. 4h. ':Jh. (i/1. '"ih. 9/t. 11111. llh. 

---- --------- -- - ------------------------- -------- ----
]>"41- .... 
11"42. - - - - •.•••••• 1 

11"4:; ... - - - - ........... - .. 
11'44 .... "' 
li:'45 ..... i 

Means ... 

7fi8 
74\) 

7fil 
741 

'iC'2 7G-4 
7:1:! 728 ------------· __________________ . ____ : ____ ----'----

7(19 701 1--· · .... , 'lll5 ,...... •... 7U7 'Ill] 1--·· .... 7t1U 

__ Y_e_ar_._' Nuon. i _ 13/~1~~~__:~~-l~rll~\1_:~'-~ 22~ 2~lh .. ~ 
1841. ... -1 643 . - - - - - · 1 G4fi • •..• _ .... _. fi°>6 

1 
.. _ .. _ .. I 6G;, _ •.• _ .• ! 66G , . . • . . . . r,7:1 \ .. _____ • + f'7 

11'42..... 651 .• - -- . . HGO ! • •. • • •. . 6'57 ........ \ 6fr:\ ...... ·i 673 ti6f> ' +171 

~~~L::: 1· ··7,i2· .. -±·.s,:1--ll CZ~~) 7(i() .•• zi,4 .. 1--. zi·± .. ii· .. ±~_~:i · -I·. ±~·4." ·I •. - . ±52" - z;):I ... ±?iY -i·. ±li~ .. : t_~,.~t 
ld45. ... . . 729 dJ I 11.l 1 7:14 1411 ,4, I ,.,1 dll i 141 1411 1.kl f'I., +-"'t 

---1----·------------·----·-----------------------
Means ... I 69G .•••... 1 69·1 i--·--·-- 7113 1---·-···I 7Uf! ...•... '! 70,,0 .•.••.. ;Jn!-----·· +:.!IJ.4 

---------~!----'-----"'-- I · · : i_ ' . 

Year. 

Jl'4L .... 
llo'42. --·. 
]1<43. -· .. 
18-14 ••••• 
1840. -· .. 

1'0 orma!s ef the l!ertical force for April. 

Oh. 1". 2h. 3h. 4h. Gli. 

-----1---·--- - ---- ----·----------

1 [ _______ _ 

\ ....... . 

I
I··· 11:1·· 

7'27 
7HrJ 
727 

---- --------------
712 j--·- .... 7UG 

6h. lh. 

7U~ 

~h. 9h. ]tl}i. 

740 
717 

------------- ·----- -----·------ ~~-----~ 
' I I 

Year. ]'\()on. j 13h. i 14/i. IGh. Wl1. 1711. Jt'li. 191'. 2l'h. 21/i. 22h. 2~lh. l\Iiu. 

1841. .... 
1842. ·-- -
Ji>.t:L •••. 
1844 •••.. 
184;). - ... 

Me1tns. __ 

716 

6!l:~ 

,---1.----!-----:----,------------ j---_-i ___ ----,---.----
:----- · ·' 6~9 i ....... I 6~6 ' !166 --·----l ~z11 fiif, , 

1 +1; 
6:>1 i.... . . . . foU (\60 .. - - - - -1 hd i- ----- li/2 + L + 
700 f;UG lilHi ···--··1! 7lll 7UH I ••.•.•. +2:;-t 
~'iH7 741 7.,lfJ i4-1 7f)G i67 7G~ 7fl;-) 7H7 ; 77:~ +~:;t 
717 7~0 7~4 724 73:-l 7:37 iaG 7~U 7~G 7~i +~::~ 

-1--w==: G!.l4 i------·· 7U2 _ 1-----;:u-----;:ur-::·~~ +21.0 

.1.Yormals qf tlw rertical forC1'.fnr JJiay. 
------,-----,----------,----~--- . 1· I 

Year. Oh. Jh. 2h. 3/i. 4h. fik. 6". I 7h. 'r-'h. j 'Jh. / ll'h. : l l/1, 

::::::::: ~ :::::: ! :,',':; ~ I:::: ::::: ·~~ I: ::: I::: I : :: ; ::!? I :::: :: 

m1::::: ~~~ ---169·· 1 ~~~ 768 ~~~ i'--···164·· ~ii~ 
1

-··7r,4··1 ~~~ 1···747··1 ~~~ 744 

_1_8_4_5_-_-_-_-_-_,, ___ 7_2_0 ___ 7_l_R ____ 7_1_1_
1 
__ ;_1_~1 __ 

1 
___ ;_1_6_ 71~> 71:1 ~j__.'.:~1~1~ ~ 

Means ... ! 7061------··1 704 ········\ 700 :---·······! 60'.! \····--··I 686 ( ........ 1 6d5 ,. ...... . 

Year. N()on. 13h. I l4h. \ l':Jh. 1
1 

16lt. I 17h. : 18h. ·1 UJ/i. ; 20/1. !
1 

2lh. I 22!.. !_ 23h. Min. 
I I I ' I I I 

1841. .•.. 
11·~~1 :::::::l'--64-6-1.~1'~1==1·~1'~: ~-,,).~ l~l~---, ++g" 

1842..... 6441 .... ·--- 645 i···----· 6:>6 --·--·- "0 670 " 1843 .•... 1 077 I 66R ........ 677 ••••.••. 1 61<5 .....•. 1 6!11 6\1.) +:!:l~ 
184·L ••.. f 744 740 I 747 744 I 746 ?48 i 754 I 76:l ' 7t>H ' 7•H> I 7i;'"' ' 77:! +:.!;)~ 
1845 .••.. f fi\J7 696 701 698 702 7113 710 : 720 I 718 717 ;18 7Hl +:!:<~ 

! __ 1--'--1----'--1--'--------------
Means---1 6tl3 r··----; 680 

1 
........ 

1 
6tl4 !··-----·/ 1m:' 1-----·-! 70:; : ...•... 

1 
7116 ·------- +21.0 
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Year. 

1'i'4L ___ _ 
lt:S42 -- - -
1 t'4:l - . - -
1844. ·-. -
li-'45. ·- -· 

l\frans .. 

REPORT OF THE SUPERINTENDENT OF 

Normals ef tlie rerticalforccfor June. 

~;.-----1-h-. ·---2-h-.-,--3-h-.-.--4-h-.--/ Gh. 

___ I ____ ---1-----·---
!i46 - ...... _ I U::l 622 

1 
___ . _. _ . I 

674 i .. ______ I C69 fi!i4 ! 

fi!li< ---- ----1 nflj 69:l 
77() 77'J I 7ti7 i6B 7()7 
n:i 73l i 7iW 7:30 7:2fl ____ . ________ , ____ _ 
705 ---·----i 

r 

C9ti :---·---·/ u95 

7()4 
721" 

. I 1------·-1 

6/t. 

690 

7h. 

j _______ _ 

755 
722 

eh. I i 11/t. 
I 

91,. I rnh. 

----l-~---

624 ---····-I 616 

~g !:::: ::::j ~~~ 
747 745 . 744 
711 715 I 71s 

~ ---- - ---
1---- -744 
! 711 

G83==1~:~ 
I 

l\Ieaus . - . ml 675 i 6iS il91 -------! 702 708 ....•.. ! +21.0 
I ! 

-----·---------------

TABLE I.-Recapitulation ef the hi-hourly normal.• ef tlw 1'Prtica1 fi>rce (express!'d in scale dillisi01ts) for 
eaclt m.rmtlt <!f tlte .lJear. 

(Increase of scale wadings denotes decrease of force.) 

I I I i ! I ; i i I I 
Olt. '. 2/i. _1 4/i. I Git. j fl/, .•. ! 10/i .. Noon. 14/i. ! lGh. ; 18/i. · 2(1/i. i 22/1. I_ ( +20"'.fl) 

! I i ! ! I i I ! I ____ _ 
-- -i--- ---i---r---,---

1

---.---i---.---,---; 
7Hi . 707 II 71:1 71:> i 71;, 71l9 I 709 1· 705 '717 I 724 ! 721 i 7J9 1------ ----
11 iol 7 11 /](j 717 ( 70!1 705 · 7U4 7ll0 ! 7116 ! 72U ! 722 716 1- - -- -- ... -
709 1u1 I 705 7111 · 1111 1uo 6!J6 I rnH 7o:J • 7mJ 1 ;11,,i 7lll -----· ___ _ 
712 7flti I 7UG 7112 69() i 69:l 6!J:l '()!Jl 6!J4 ! 702 '711 711 1------ ·--· 
70(i 704 I 700 69:.l 6H(i ()Hi) tif:l 6HO 6H4 i 69:1 ! 703 7(16 1- - - - -- - -• -
70:> 6HH '695 6!l0 68:1 677 G7J G75 678 691 i 702 70:l !----·- ---· 
7:!'..l 7 J7 712 703 6!l8 ()!l2 G<:?7 !it'tl 69:l 70() J 7 J7 721 
718 715 712 70G 700 mn 681 fiH6 69:1 704 i 7JG 71H 1':_:_: __ :-__ : ___ --_--_-_: 
12:i 718 111 71fi 1uG 6\19 693 6~13 698 108 ! 111 1rn 

1'<41-'45. 

fi!l4 6r<9 I mn 694 61'4 685 liii.5 j 5,;.5 6v-2 ti!J7 i G9!J um [' ___ . _____ _ 
NoYernhm· ------ ------· ----' !i!ll 6!JJ 694 6!!:3 til'i8 (i86 I Gtl2 6tl3 

1 
690 692 1j 6!J3 G!J:l ······----

!JeccrnlJer - - - - - - ... - - - . - - - - [ 7U:l 6!17 6[19 703 700 6!17 ' 695 695 i 704 71'0 , 707 , 705 I· .. _ .. ___ _ 
:------1------.---.---'---'---·------'---'---1-----

Year ..•.•. ______ ·---··---·: iO!J.7 704.fl1 7114.9, 703.L 697.2: 6!13.2 6tl9.lli 689.6 6!l6.U! 704.7: 709.6 709.t'l-·---·----

Summer.-----·---··-·-----' 714.:r 70!J.7: 7116.til 7111.:l (;ll4.8 u89.'1 Gd4.7i 605.5 tl90.i) 700.7: 7J(J.8 713.(JI----··----· 

"Wint&r . - - - - - - - - - - . - - ... - - - : 705. 21' (i!J!J. :i1' 71J:J. "I 704. ,,i, 6(1~1. 5' 697. o: 605. 211 693. 7. 702. fl 7U8. 71 70i:'. :l 706. 7f-- - - . - - - - -
_____________ 1 __ ' i i I I i I ~ 

'I'he months from April to September, inclusive, comprise the summer half year; those from October to 
March, inclusive, the winter lialf year. 

TABLE Il.-1lfean ?;alues ef tlte normalsfur eacli montl< and season. 

1841-'45. I I ]i:-'41-'44. 

:----1 

.Tanuary ··-------···-·--------! 714.21.July__ __ j 
}'ciJruary - - .• - - - . - - . - . - - - - ... - I 7 J 2. 0 I ,~ugust-: _.::: =::::::::::::::: ! 
March.·-----------·--·-------! 70:!.G / l;ept1>mber ..•....•... --------! 
April - -·. - -- . - -- ... - - - .. - - - - ·-i 701. :i I N{!oet'~~rr"',r1,~.-r-. -_ ------.- -. •• -- · •• -.--.·. ·_ -. -------.Ii 
Ma:r-··--------·--·--·-···----i' 69:l.5 I , , 
Juue .... --·· ··---- --·· ·------, 6S9. 0 I December .••••• ·----·--·· ---·j 

704.7 
70:1. 3 
70b.8 
691. 0 
689.7 
701. 21 

18-U-'45. 

Year.·---.----·--_ .. _ ••. --· 
Summer--------·····-----­
\Vinter ··--·· ---- ...••. ---· 

701.0 
700. 0 
702.0 
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Subtracting each value of Table I from ite re~pective montb1y mean as given in 'I'able II, and conv€rting 
the remaiuc1er into paTt:> of tbt force, we find the regular solar-diurnal variation presentec1 in thl' following 
table: 

TABLE III.-Regular solar-diurnul z:ariation qf t11e vertical force e:rpresserl in parts qf t1u•force. 

(A plus sign indicates a greater, a minus sign R less, value tlutn thP rn••rm. The first three places of dedumb tUi()tl lrnn· been 
pla~ed ou thb si<lc.) 

1t:l41-'4G. ! . Oft. 2/t. , 4/t. . 6h. r-:11. llll1. Noon-: 14/t. i 1-:,,-.-. -l~h. -, 20/t. I ~2/i. +zorn.G 
____________ ! ______ ! ___ , ___ ! _________ : ___ j ______ 1 ___ i--- ----

J ; O-'l +2:m' +o4f/ -0211 02c +n2 +1-2 +:104\ -m2 -323 -22-·.J -Hii:' 
i-'~h~.~~~;::::::::::::::::: 1 =1;;~ +u:i:i -m.! -rnG +mi~; +z:n +:![;~ +:1% +rnr' -2ti4 -:1:111 -1:12 __ .. ___ _ 
Mureb ·----· ·----- _______ -1~1' +"~~ -IWi -112 +111<6 +1rn +2~>1 +:117 +u20 -17>' -1.i: · -211 --·· ___ _ 
April ____________________ , -:i5:1 -''"' -l:Cd -02:1 +n;, +274 +274 +:141. 1 +241 -112:; -:~'2• I -:1211 ______ _ 
lllH_y ------ ------ - ---- ----! -412 -:l4(i -214 +114!J, +247 +2>'0 +:l4G +-Hi> +:u:> +11rn -:lJ:, -41:! ---- ----

c .June ______ ------ - ---- ----' -f>2t:I -2\17 -Eli' -0:1:1 +Hit' +:Mi +:,[)J +4t;:!: +:;u:; -lllili -•12\.: --Ui'2 --- . ----
§: J1L!v ____________ . ________ ; -f>7J -406 -241 +11f,(i +221 +4Hl +'>-'4 ++~~.'Ji•++ .. :;~?, -114:> -40< -5:Jt' _______ _ 
c An:}-ust. _____ ------------' --48;, -:»•6' -:2--!7 -0,_,!l; +111\l +4ofi +7:lli ~ ,.,, -u:!:l -:l81.' _4,..;-, _______ _ 

"•'ptrn1ber. _______________ , -4fi!J -:l!J4 -:271 -2t:;,' +or1t +:12:l +fo!I +r,21 +:Jii() +1126 -271 -:J:l; _______ _ 
! Oetolwr_ ________________ .' -O(l!J +fll16 -111:0 -O(l(l +:J:lJ +Wr' +llll"' +HJ>-. -u:l:l -Hlt' -\!C4 -Hlr- --------

Krm::rnher ____________ ---· -04:.l -IJ4J -14:2 -JO!l +t:;'(i +J:!-d +2•">4 +2:21 -om -076 -Hl\I -Ju(1 _______ _ 
Dec:emher.--------------- -tlMJ +1:1\1: +11411 -05ll +c'40 +1:m +2lli> +2c,;., -(l[l:J -:.!llll -HJJ -1:!:, _______ _ 

YPar _______ : ____ --------i -'.!87 -115[-l:U -061'1 +1:!H +2r>7 +:itiG +:177 +rnei -121 --N-> -:!!lri _______ _ 
:0-mumer_________ _ __ -468 -:ll7i -:!21 -(1.w: +i;,-, +:);JO +;;o:.;: -1-4,.<:!, +:~1:i:1 -U:!U -:;;:;:1 -4:!() _______ _ 

\Yinter. ___________ -~~~ -1~6 +~"\=o.ic~--0\JG! +us:! +1~2 +2:!4~~4 1 -ouu\ -:!21 -211 -15~' :~~-~~ 

1IIultiplyi11g the above numLcr8 by Y=l2.8:3, we obtain the solar-diurnal variation in absolute value. 

'l'ADLE lY.-Regu.Tar solar-diunwl rari11tiu11 r;f !lre rf-'rlif"a1 finn: iu ali"ofufl: nu·asurc. 

(A_ greater force than tllr: mea11 is indicat'l.:'d b;y a pl11F: sign, n }('~,..:; flncr- 1iy a n1inns sigu. T11L' 1ir:-;t t\'\.'O plne(·~ of deein1als (1.(,lJ 
a1c prnn'cJ e.rn thL· ::-it.:t'.) 

11::!-ll-'45. I Clli. : 211. 4/i. 6/i. i:.'li. ll1/i. Nuon. 141<. 16/i. I lt<li. 20/i, Z-2/t. +2l1m_{l 

J ---- 1-(1-6! +''O" +w1 -(l'l4.--;-1.'4 +'">11 +•J·1 1l +·•,w-11J--.l~-:~l-:;-1 .• ----l an11ary ____________ ·--·-·; - , ,, Ill•' •.J:-._ -._)- .::.- ,_.; "-"-
1

- .. ,_, __ c_, .. -,_.1 _______ _ 

F'ebruars------·---------·i-2[•4' +042 -Jill: -212; +121 +:!9G +:l:l8 +:•111' +2ri41-:tkl --42:1 -1m1 _______ _ 
Ma..-ch ______ -------------[-22!Ji +no -Of>!l -144' +nP +152 +:121 +.:iu6 +u25 -2:.!1' -li-'li -:!7J' _______ _ 
April---------------- ----i --4fi2: -191" -lfi7 -o:w1 +224 +:i:;1 +:mi +.:i:l() +:1rn1! -'l:lll -4111 -4ll •---- ___ _ 
l\l"Y------------------- 1-~:~, --;144 -21:. +m1: +:)1~1 +~G~ +:~4 +~:1 +4t!;i +u~! --402 -:12~1: _______ _ 
Juu"------·----- --------·i -bu; -3i-'tl -2f>4 -042 +-»4. +»lie- +">I +.,.ri +4b.1 1 -01'» -5<>0 -5\J":--------

~ .July--------- ___________ -I -7:i2: -r.
9
20 -~600 +m2. +21::!:i; +r,:11 +,-,

4
40 +zoG +4H5J -o;;;;

1 
-r,2

1
0 -~1,11 :---- ___ _ 

c August ______ ------·-----1 --6~'.!!i -4 f> --•)>~, -114 +14(!, +5~o· +vca +,;~~ +4:1(ii-O:lt -4~~> -f1":...~1--------
Septcmber - - - - - - - - • - - - ___ /' ---(itll j -31::!9 -:l4tr -26:J! +118 +4ff> +6!i8 +iiGt' -l-4f>7 +o:l4 -:'47 -4:JJ, _. _. ___ _ 
October - _ - - - _ - • - - - - - - - - _ _ -1~71 +otl,-, -OUt11 -1\!7' +2Blj +2:-,4 +z;,4 +:!'14 -042' -2'>4 -:i:1,- -z:,~,. ______ _ 
November_ _______________ ! -(15f>! -05;, -J8j!1 -14(1! +ll72 +157 +:l2fi +:!t<:\. -OI:li -0\li' -1411 -141 --------

Dccember.----- --·-------1-076) +178 +051:-076•' +u51: +m.·: +:.w:1 +2(>:.1~: -:!72 -2.4;-, -rn1:~ 
YeflT--------------------- -:'!68i-148 -Hil" -0871 +1m +:l29 +470 +4H:\ +z12i -JS() -:\114 -:17'2!--------
Summer. .• --------------- -f~Jli --40!i -2tl4 -051 -l-224. +448 +fi51 +file +42liJ-0:!5 -45:J -541): _______ _ 
Winter------------·--·---1' -1361 +110 -05J• -12:11 +106 +:!U7 +:!tle +:ird -OOlll -28:1 -271 -WU, ... ____ _ 

1 1 
1

1 I t ' 
·~-~~~-~~--

Annual inequality in the diurnal rariuti.on (if tli.e nertir·aT .fr1n·e.-If we examine the average curve of 
the diurnal variation as observed throughout the year, and shown ou diagram A, (~ketch No. 30,) by a foll 
black line, we find the principal maximum value about 1 P- rn., and the principal minimum value about !J~ 11. m.; 
besides these characteristic values there is an indication of a secondary maximum about 2 a. m., and of a 
secondary minimum about 4 a. m. Dividing the year into rt summer and winter sPason, tliP dir1gram exhibits 
the diurnal Yariation in summer to be It curve of but one maximum and one minimum, occurring 11liout. noon 
and midnight, re~pectively; whereas in winter the double feature of the curve becomes very conspicunuH, the 
secondary maximum and minimum occurring about 2 and 6 a. m., respectively. The pheuomenou, in the two 
seasons, changes, therefore, from a single to a double crested curve. 
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The semi-annual change of the diurnal variation is better shown in diagram B, (sketch No. 30,) which con­
tains the difference from the annual curve in summer and winter, viz : 

______ f~!~~-~l~~u~ 1 ~uu~. -~~1_1_6"· .. i_:::_! 20li. 1 221 •. i(+2om.H) 

s1~mmer .... ____ 1

1 
-182 f -201 -HO i +2s 1

1 

+4fi ! +a:l I +w: • +1051 +rns. +101 I -71 : -l!l6 ! 
"mter .... _____ +181 [ +2U2 +m ' -28 -47 i -05 /' -142 ! -103 -J6f, ! -IUU +71 r +135 ! 
-------~I- ! j i ! ! i 

At 5~ a. m. and 7 1i. m. there i~ no change in tl1c diurnal variation throughout the year ; at the hours 2 a .. 
m. and 4 p. m. the chan!;P iR a maximum, viz : range equal 0.000403 parts and 0.000333 parts of the force, 
or equal 0.00517 aud 0.00427 when ex11re;.;sc~cl in 11b~olnte measure. 

The turniug epoc11s of tlw annual ineqm1lity as found from the houri; 2 a. m. and 4 p. m., are derived from 
the following taLle, iu wl1id1 the umnbers are cxpresRed in partR of the force; the numbers in the last column 
were obtained Ly changing the Hign of the afternoon difference before taking the mean. 

January _____ .. _________ .. - ____ _ 
February ______ -------·------ ___ _ 
Mnreh ............ ------
April. ... _ ... _____ .. _ ... 
Ma.v ___ - _ ... _ - - ..... - .......... . 
.June ___________ . ______________ _ 
July ___ •.. ------ - ---- ··----·----
A11g-t1:st ..•.•........ ------------
Sep tern her ...... ___ . _ .... _ •...... 
Octo her. ...... - . _ ..... _ . - ...... . 
N overn her. __ . - _ .... __ . __ - ...... . 
December .... - ..... - .. - ........ . 

~a. n1. 
ll. UllU. 

+2:38 
+m:i 
+o"<G 
-15G 
-:~4f) 

-2B7 
-40!) 
-:lc:!G 
-:1u4 
+om 
-04:! 
+rnJ 

Differ~uees. 
u. llllll. 

+:15!l 
+J.tt< 
+201 
-040 
--2:n 
-1M2 
-291 
-271 
-1eu 
+181 
+012 
+2f>4 

4p.m. 
o. uuo. 

-rn.!'2 
+198 
+u:w 
+241 
+:n:i 
+:m:i 
+:ll'ifi 
+:l411 
+:lii6 
-o:i:1 
-()JO 
-092 

Di1forPnces. 
0.000. 

·-----
-2:'.'>7 
+o:rn 
-145 
+o76 
+J4fl 
+rntl 
+221 
+rn; 
+mi 
-198 
-177 
-257 

i Mean difference. I u. uoo. 

+305 
+o5s 
+173 
--058 
-HIO 
-190 
-256 
-2:!3 
-190 
+mo 
+125 
+25fi 

Mean ..•••... ___ ......... . -115 :·----· -····· ---· +1w , .... __ --···· ··-·j-·---- ····-- --·· 
--~----~~----------------- ---------------------

The figures in the last column arP rPprc>ientecl by the equation 
Ja = + 0.000260 sin (0 + SG 0

) + 0.000031 sin (2() + 180°) 
the augle 0 couutiug from ,J auuary 1 at tlie rate of 30 ° a month. According to this expression the transi­
tion of the iuequality from a positive to a negative value, aud vice versa, takes place in the first quarter of April 
arul October, or al1out 17 clay~ after tlrn elp1inoxes. 'J'lw retardation of the phenomenon in the declination, 
horizontal and vertical force, is, therefore, 10, 22, and 17 Jays, reHpectively, or 16 days on the avemge. 

Analysi.< ef t!tc solar-diurnal variatir;n. ef tlu: urtical fiJrce.-For greater facility of the investigation, 
and for purpo8es of cornpari~on, the numbers of Table I h11ve Leen expressed analytically. 'l'he angle O 

counts from midnight at the rate of l 5° an hour. 

For January, 6u = 714d.2 + 4 8 sin ( e + 1340 09') + 5.5 8in (28 + 224° 22') 

+ 0.8 sin (30 + RIO) 

For February, 6u = 712d.O + 7.5 sin ( O + 910 47') + 5.1 •in (26 + 2250 22') 

+ 1.6 sin (30 + 2730) 
]'or March, 6

0 
= 703d.6 + 5.5 sin ( 6 + 980 24') + :J.6 •in (20 + 2200 22') 

+ 0 7 sin (36 + 950) 
For April, 6v = 70ld.:J + 10.5 sin ( O + 890 12') + 2.2 oin (26 + 1750 59') 

+ 1. 3 •in (38 + 2320) 
For May, 6.u = 693d.5 + 13.l oin ( 0 + 850 17') + 1.9 l!in (28 + 1440 31') 

+ 1.8 •in (38 + 2780) 
For June, 6., = 689d.O + 15.8 Bin ( 0 + 870 22') + 3.1 Bin (20 + 1930 66') 

+ 0.4 Bin (30 + 2100) 
For July, 6., = 704d.7 + 17.4 sin ( 0 + 860 :JO')+ 2. 6 sin (26 + 1740 16') 

+ 0.7 8in (30 + 3000) 
For August, 6. 0 = 703d.3 + 17.1 sin ( 0 + 810 IO')+ :J.7 3in (28 + 2150 50') 

+ 0.5 sin (30 + 750) 
For September, 6.u = 708d.8 + 14.3 sin ( 0 + 730 57') + 2 9 Bin (20 + 2100 24') 

+ 0 3 ain (30 + lti50) 

For October, 6.v = 69ld.O + 6.1 sin ( 8 + ll[)O 4B'} + 3.1 sin (20 + 2360 28') 

+ 1.1 8in (36 + 2100) 
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For November, 6v = 639"-7 + 4 4 sin ( 0 + 83=' 33') + 3.0 sin (20 + 254'=' 001
) 

+ 0.0 
For December, 6.,, = 70ld.2 + 4 5 sin ( a+ 13'P 49'.1 + 4.3 sin (20 + 2310 5i') 

+ 1 lJ Slit (39 + (i:F1 

191 

Vi' e have alRo for summer lialf year (.April to September inelu~in·), for winter h:ilf year (Octolwr to March 
inclusive), and for the whole year, the following expres8ion~ for tl1e diurnal variation: 

For summer, 6,, = i()Q•l. l + 14 6 sm ( o + i-;30 40') + 2.5 sin \20 + 1910 01') 

+ 0.5 sin j;Jll + 2550) 

For winter, 6,, = 702d. O + 5.1 sin ( II + 101ic 51') + 4. O sin (21! + 2290 58') 

+ 00 
For year, f::.v = 70ld.0 + 9.7 sin ( fl+ 90" 17') + 3.0 sin (20 + 216" 22') 

+ 0 2 sin (311 + 255 8 ) 

The following cornpaTison may serve to show the general representation of the ob~ervations by thf• analyti 
cal expressions : 

Compariwnfor August. 
--------------~------

' 
ObseryeJ. Computed. Differcnee. 

---- ------·-·--------
11. m. 
ti. 20.6 ....... : 
2 ... <lo ......... · 
4 ... do ........ . 
6 ... do ....... .. 
8 ... do ....... .. 

lU ... do ......... i 
12 ... do ..... ____ ; 
l~ ... du ..... ----i 
lb ... do ......... • 
lt< ... do ......... I 
2t1 ... do ......... I 
22 ... do ......... i 

718.2 
71:). 1 
711. :; 
707. (J 
69H.9 
()(JU.fl 
fit<:l.O 
()84. :i 
6!i~\ .... 
711~ .. 0 
71:-~. n 
7le.4 

0 
0 

+1 
-1 

0 
+I 
-2 
+2 

(J 

-1 
+1 

0 

The summer months are better represented than the winter months; in .l\lay the difference is below half a 
scale division; in the winter season in several instances it rise3 to 3, and in one case to 4 scale divisions. 

Diagram C (Sketch Ko. 30) exhibits the diurnal variation, obsei-ved and computed, for the six summer 
month8. Diagram D the same for the six winter months. 

The numerical values of th1~ coefficients B1 B2 B:, in the general equation 
D.r =A+ B 1 sin ( H + C1) + B; .<in (2H + C2) + B, sin (38 + C:1) 

expressed in parts of the horizontal force, are given in Table V. The first three decimals (0.000} have been 
placed in front of the table. 

Mouth. 

January------·-·----·-···· 

:February--·····-·--··-·-·· 

M!iruh ·-------··---------· 

April_--------·--·--------

May ----------··-··-----­
June • _. _ - .••••..•• - ••. - - •. 

July·------·-····-----···· 

August------·--·----------

September_ ••••••••• --- .: • . 

TABLE V. 

I B, 

-1 
158 

247 

181 

346 

432 

0 
521 

0 
574 0 

Q 
564 

472 

B, B" 

181 026 

168 0(;3 

119 023 

073 043 

063 059 

102 013 

086 023 

122 016 

0~6 010 

October-·--·-··-····--·-·· 201 102 036 

November-----·---------·· 145 I 099 000 
December__________________ 148 142 033 

Summer ___________________ --- ·--4s;-11---0g;- ---oU-
Winter·······---···--·.... 170 132 001 

Yea.r ______ • -··-·--·---··· 320 099 007 
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The next taLle contains tlie uumerical values of B 1 B 2 B 3 expressed in aLsolute measure, and the angles 
C1 C2 C~ o1tained Ly tlie addition of 180° to thl'ir 1ireceding value~. ~o as to make increasing values 
corre~pond to increa11i11g force. Tht· first two decimals for B are placed at the head of tlie columns. 

TADE YI. 

Mouth. 

i 
I 

January ____________ ·-----: 

February ___________ ......... . 
March __ • ____________ _ : _. · 

April •••• - . __ - _ - - - - - - - - - -
May ___ ••• ______________ . ' 
Juue. ____________________ : 

July_--------------------: 

August. ____ .. _------------ 1 

Scpteml>er _. ___ • ___ ••• ___ • 1 

October . _____ ---- ---- ----' 
Novernber _____ .... _ .............. .. 

B, 

0. O!J. 

203 

317 

233 

44-! 

55f 

668 

736 

723 

606 

258 

186 

0 

314 09 

271 47 

278 Z4 

269 12 

26.~ 17 

267 22 

266 30 

261 10 

253 57 

299 48 

2G3 33 

Decembel' ----------------' 190 1 313 49 
-----------'-----1-------
Summer __________________ , 618 I 263 40 

Winter-------------------( 218 288 54-

Year ••. ·--·--·-----------: 410 2i0 17 

11, 

0. 00. 

233 

216 

152 

093 

080 

131 

110 

157 

123 

131 

127 
182 

c, 

0 

44 22 
46 22 

40 22 

355 59 

324 31 

13 56 

354 16 

35 50 

30 24 

56 28 

74 00 

51 57 

BJ c, 
0. 00. 

0 

034 241 

068 98 

030 275 

055 52 

. 076 98 

017 30 

030 120 

021 255 

013 345 

047 30 

000 .. _ ................ .._ .. 
042 243 

--1~1--lim-- ---o~--u;-
lfi9 I 49 58 002 ___________ _ 

121 I 3& 22 008 15 

Tht next diagram E (Sketch Xo. 30) exhibits the general feature of the diurnal inequality for the year 
and its summer and winter sea:o"on, as computed liy means of the preceding formula). The greatest difference 
between the olrnerved and compute9 values at any one l1our is but 2?1 sc'.lle divisions at 2 a. rn. in the winter 
season, and 11 divi~ion~ at t.he same hour in the annual curve. The absence of the secondary wave in the 
early morning hours dming summfl is as conspicuous as its presence in the winter season; in the annual 
curve there is barely a trace of it left. 'Ve also recognize again the earlier occurrence of the maximum and 
minimum values in winter and their later appearance in summer. If we examine the resulting curves at 
Toronto* we fiud there the secondary moruing fluctuation equally well marked in summer and winter; and if 
we inquire into this feature for each year separately, we find great irregularities between the hours 14 
(Toronto astronomical time) and 22 ;. in 1843 the secondary maximum and minimum is plainly devdopecl; 
in 1844, and especially in 1845, it cannot be traced. Diagram J<' (Sketch No. 30) exhibits the curves for 
Philadelphia for each year. In 1841 and 1842 the curves_.are smooth, in 1843 the wave appears well marki<d. 
in 1844 it is just perceptible. These apparent irregularities are probably due to imperfections in our instru­
ments; on the other hand, if we take the Philadelphia series, there may be a cyclic appearance and disap­
pearance of this waYe. 

'l'able YII exhibits the computed times of the principal maximum and minimum of the vertical force, 
together with tho amount of difference from its average daily value at these epoch!', expressed in scale 
divisions; al:;o the time and amount of the early moruing seconda1·y fluctuation traceable only in the winter 
months ; for these lust values the diagrams have Leen made u~e of. 

o Vol. UI of the Toronto Obs,,rvations, Table LXVIIL 
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[Amount in 
Maximum scale di­

at visi-0ns. 

h. m. 
January .•• 13 7 

February·- 13 41 

March.---- 12 46 

April •••••• 13 52 

May •••••• 14 34, 

June •••••• 13 9 

July .•••••. 13 33 

August •••• 13 2 

September_ 13 23 

October •. _ 11 16 

November. 12 35 

December. 12 31 

Summer .•• 13 29 

Winter •••• 12 43 
Year ______ 13 2 
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Minimum 

at 

h. m. 

19 27 

20 21 

21 4 

22 4 

22 58 

22 35 

23 10 

23 6 

TABLE VII. 

Amount in Time elapsed Secondary 
scale di· b e t w e en maximum 
visions~ max. &min. at 

d. h. m. h. 

+ 9 4 6 20 2~ 

+10.6 6 40 1! 
+ 6.7 8 18 3 

+11.s 8 12 -... --------
+12.6 8 24 ------·---
+1u 8 26 ......................... 
+17.3 9 37 ------ ........... 
+lf>.5 10 04 ................ ----

-c 
g 
s 
< 

-4 

+1 
-1 

............. ,_ 

................. 
............... 
------
-.... -- -

Secondary I -.g 
n1inimum ~ 5 

at !I 

h. 

7 +z 

4! +4 

6z +2 

----------1- ----
........................... 1- ---
---------·1------
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I 

I 
r, Secondary 

range. 
,' 

i 
I 6 
) 

i 3 

! s 
....................... 
.. ............. ----
------ ............ 

------ ----!-- - --- ' ............... ----

·---------·------ ~ ---- ............... 

'l'he extreme variation in the time of the maximum in the course of a year is 31' ism, and of the 
minimum 4h 11m. 

At Toronto the occurrence of the maxima and minima is later than at Philadelphia; from Table LXVIII, 
Vol. III of the Toronto Observations, we find the maximum at 5h, a secondary minimum at 141t, a secondary 
maximum at 1811 , and the minimum at 22h; the maximum is therefore apparently delayed at Toronto 4\ the 
minimum 4jp'. the secondary wave is likewise retarded by about 4 hours. This epochal difference I take, 
most likely, to be a distinctive feature due to the localities; there is also a remarkable difference in the amount 
of the diurnal range, as will presently appear. The degree of sensibility in the adjustment of the centre of 
gravity of the instrument affects most the latter difference, whereas the epochal difference may be supposed 
to depend, in a measure. upon the sensibility of the magnet in regard to changes of temperature and conse­
quent changes of magnetism. 

The change in the adopted value of the correction for 1° of change in the temperature (expressed in. 

8cale divisions) as used in present reduction ( 10.8), and as used in four volumes of record and reduction (13.5) 
gives us the means of a partial test of the effect on the epochs : we find from the plates in Vol. IV the time 
of the maximum 1~ Jl. m. and of the minimum 11! p. m., which, though somewhat neare; to the Toronto 
epochs, still leave a large discrepancy. 

c s-25 
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TABLE VIII . 

.Amplitude ef the diurnal variation ef the ·1Jertical force. 

I 

I Maximum ~ Minimum 

I o. 00 I ''· 00 

----------- -----!----
.Januar}y------- ------·--- ! 

February •••••• ·------·-·[ 

March .. - .... - - .. - ........ - .. - - .. - - I 

April. ••••••••••• ---- ----1 
May. _____ --------------i 

I 

June ••••• _. ____ •• - - . - - _ - ] 
July. _____________ ------1 
Augu"t ---- ···--· ·--- ---·i 
September .•••••.••••••••. ' 

028 031 

038 035 

029 022 

034 039 

043 042 

057 054 

060 057 

068 051 

055 041 

Range 

0.00 

059 

073 

051 

073 

085 

llO 

117 

119 

097 

Maximum i Minimum 

o. oo I o. oo 

359 398 

484 447 

377 283 

431 500 

555 535 

725 686 

769 733 

878 654 

712 532 

Range 

o. 0 

0757 

0931 

0660 

0931 

1090 

1411 

1502 

1532 

1244 

0Gtobcr-................. 025 029 054 323 369 0692 

:Soveruber .••••••••• ·----· 024 . 013 037 313 i 166 0479 

December .........•.. ----' 026 ! 026 052 330 I 332 0662 
------------i ____ ; _____ ! _____ r----1-----1-----

::::~~:::::·:::::-::::::·: ::: ::: : :;: :: I ::: I :::: 
-----····--------1' __ ' ·--' ---

In parts of the force. In absolute measure. 

'l'he diurnal range at Toronto is very much less than at Philadelpl1ia; in 1841-'42 the range was but 
one-half of that observed at Philadelphia, and forlater years (see 'l'able LXVIII of Vol. III of the Toronto 
ObservationR) the ranges compare as follows: Toronto 0.00019, Philadelphia 0.00071. 

In diagram G (Sketch No. 30} the diurnal range for each month is exhibited (expressed in parts of the 
force.) 

Table IX contains the times wl1en the mean value of the vertical force is reached each day, arranged 
for monthly averages. In some months the average daily value is attained four times, but generally only 
twice. The table contains thfl two principal epochs (one a. m. the other p. m.;} those produced by the 
secondary wave can easily be made out by means of the diagrams. 

TABLE IX. 

Principal epochs af mean vertical farce. 

January •••••••••••••• ··-·-------­
February ..••••.•••••• ---·--- ---­
March.-------------- ..•• -------­
April •••••.• _ .. _. -- ·----- •• -- ----May ...•••••• ___________________ _ 

June._ •• - - -- - .. --- -- ---- ---- ---­
Jnly. ·----· •••••• ---- ----·--· ---­
Aui<;ust .•••.•••• --------- ---- ---· 
September.·---· ··- ·-· ---- __ •• _. __ 
October ................... ··-·--·· 
November •••••. ---------- •••• __ .. 
December ••••••••••••••••••••• ---· 

Summer •••••••••••••••••••• ·----· 
Winter .••.• ···-·· •••••••••••• ---· 
Year·----·_ .••••..••••.•.•. _____ _ 

A.M. 

h. m. 

8 .58 
7 42 
8 27 
6 15 
5 55 
6 36 
6 8 
7 30 
7 51 
6 34 
8 11 
8 27 

6 43 
7 52 
7 6 

P.M. 

h. m. 

3 47 
fi 16 
4 53 
6 13 
6 21 
6 4 
6 10 
6 4 
6 28 
4- 19 
4 49 
3 39 

6 13 
4 29 
fi 33 



 

THE UNITED STATES COAST SL"lffEY. 

The next table contains the comp1'lted diurnal variation of the vertical force, expressed in absolute 
measure; compared with Table IV, it shows the differences between the observed and computl'.d values. 

0 
0 

0 

'!'ABLE X. 

Computed solar-diurnal variation ef tlw vertical force, expressed in absolute nieasure. 
The first two places of decimals 0. 00 are placed on the side; + indicates more, - less than the monthly a\·crage. 

1841-45. Oh. 2 I 4 6 8 10 I Noon. 14 I 16 I 18 I 20 i 22h. 
1

1 

+2om.6 

January •••••••• +025 +1651 +123 -030 
1 
-046 +161 +355 +258 

1

-080 ~1-376 1 -2031 

February _______ -072 -085

1

-178 -123 +0631 +258 ! +436
1 
+465 +203 -241' -44-4 :-283 II 

March .••••• ---- -135 i -017 -008 -072 -013 I +207 +372 I +304 +059 -165 -275 ·, -258 
: I · I : 

April __________ -385 1 -266 -165 +oos +216j+338,+4021+43G
1

+317·-02& -38G -491\ 

May ___________ -516[-461 -262 +068 +ao9,+312i+448 +554 +423
1

-ooo -402'-533 

June---------- -601
1
-419 -245 -042 +241 +533 ! + 711 +681 +398 -068 -503 · -685 

July •• ••••••••- -706 1-550 -279 +034 +3051 +5371 +723 +i44 +457 1 -051 -499 I -7141 

August-------- -630 i -499 -338 -157 +144 +563
1 
+s59 +~o<l +414 -072 -US· --639 

September ·---·· -512 '-431 -351 -207 +016 +131 +673 +677 +436 +o47 -321 -516 • 

October---·---- -055 i +030 -030 -oos +1651 +309 +300 j +182 -004 -237 -377 -275 ! 
November ·----- -059: -089 -148 -131

1

+ol7
1 

+2oi +313 +233 +o46 -123 -lGl 1-106, 

December -- ---- -008, +110 +o97 -008 -008

1 

+182 +330 \ +203 -114 -313 -304 -165: 

Year ••••••••••. -3091!-2ll -152 -055 +123 +3431+495

1

+457':+211
1

-131!-368 -402'--­

finmmer .••• ---- -558 1-440 -275 -050 +212 +4651 +634. +651, +41o !-025 1-423 ;-600 

Winter •••••••• -046 1 +011 -021 -051 +o34 +2161'+338
1
\+211:_+0211-228

1
-321:-216 

I ! I I : ; 

A graphical representation of the above tabular numbers is given in diagram H, (Sketch ~o. 30,) based 
upon the three variables: the hour of the day, the month, and the difference of vertical force from the normal 
monthly value. The contour lines of the magnetic surface differ 0.001 of vertical force (in absolute measure.) 
Full lines indicate greater value, lines of' uashes less valne than the normal, dotted liues rl·p1·eEent the normal 
value. 

Annual inequality ef tlLe vertirnl farce.-The minor and irregular disturbances in the adjustment of 
the magnetometer, as well as the effect of the progreso;ive and Sf\cular changeH, tend to mnke tlw determination 
of the annual inequality in the vertical force a task of some delicacy, and the results deduceu from our series 
of observations should be consiuered as approximate. 

Taking the monthly normals of the years 1842, 1843, and 1844, tlic only years which could be made 
complete, and correcting the monthly means for 42 scale divisions of annual increase, the following table was 
formed: 

~Iontldy normals. 

____ Y_e_a_r. ___ IJanunry. IFeb'u'Ty March. April. May. _June. · .Tuly. August. 
1
scpt'bcr. October. :Nov' her. Dec'ber. 

I . 
1842----·---------i 658 707 658 659 656 655 662 677 682 706 716 710 
1843 ______________ \ 702 110 u91 707 6irn 678 677 691 7os 110 742 746 

184~----·--------- 731 728 760 756 756 758 796 77~ 801 778 770 749 

Mean-----·-···-·- 697 715 703 707 699 697 712 714 730 731 743 735 

Corr'n -----· ·----- +19 +16 +12 + 9 + 5 + 2 - 2 - 5 - 9 -12 -16 -19 

Corr·dm •.••• =.:.:..:.:.
1 
__ 1::_ __ 1::_~1·~.~ ~~~-· __ 7:.:_ __ r~.~::'._._7~ 

~ean monthly vaLj - 1 -16 O 
1 

- I ! +11 I +16 '+ 5 + 6 - 6 : - 4 ' -1~--I-~ 

The vertical force appears, therefore, to be greater in M:a.y, June, July, and Augu><t, •md less in the 
remaining months; the range is about 32 scale divisions =0.00105 parts of the force, or 0.0135 in absolute 
measure. 
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APPENDIX No. 21. 
DISCUSSION OF THE MAGNETIC AND :METEOROLOGICAL OBSERVATIONS MADE AT THE GIRARD COLLEGE 

OBSERVATORY, PHILADELPHIA., IN 1840, 1841, 1842, 1843, 18H, AND 1845. PART IX, INVESTIGATION 
OF THE INFLUENCE OF THE MOON ON THE MAGNETIC VERTICAL FORCE. BY A. D. BACHE, L.L. D., 
SUPERINTENDENT UNITED STATES COAST SURVEY. 

The method of discussion of the lunar effect on the vertical component of the magnetic force in no way 
differs from that employed for the horizontal component, which latter has been explained in Part VI. 

The series of observations available for the lunar discussion extends frov:i February, 1841, to June, lSM». 
inclusive. From February, 1841, to October, 1843, the obse1·vations are bi-hourly; from October, 1843, to 
the end of the series they are hourly. 'rhe record of May, 1841, is not quite complete, and in January• 
li'ebruary, and March, 1843, but one observation a day is l'ecorded. As increasing numbers denote a decrease 
of force, a positive sign of the tabulated differences between monthly normals and each individual undisturbed 
reading (at the normal temperature) indicates a greater force than the normal value, a negative sign indicates 
the reverse. 30 scale divieions being the limit beyoud which difference au observation has been considered 
as belonging to the class of disturbances, all differences here recorded are below tl1is limit. One scale division 
is 0.000033 parts of the force. The tabular numbers arc expressed in scale divisions. 

In tracing out the lunal' effect upon the vertical force, we have to contend with greater irregularities than 
was experienced in the case of the horizontal force. The vertical force magnetometer is more subject to 
changes, and the correction for temperature far exceeds that of the horizontal force. 

The total number of observations and differences formed in the inquiry of the dependence of the force 
upon the moon's hour angle is 19513, which distribute themselves over the months and years as follows: 

'l'ABLE I. 

Number ef observations for lttnar discussion. 

Month. 1841. 

January _ •••• _ •• _ •••••••••• -- • - - -1- ..... -.... _ 1 

February •• ___ ------ ••••• ---·----' 239 
M h I ~ I 

arc •••••• ------·--------------' 251 1 

April •••••••••••••• -------- •••••. i 256 

May--····---- •••• -----····-··--
June ___________________________ _ 

July---------------------------­

Angnst. •• --- _ -- __ - -····· •••• ----
September ______________________ _ 

October ..•.•••••••••••••••••••••. 
N'ovelllbcr ______________________ _ 

December __ -- ··--- ···--···-• •••••. 

207 

219 

258 

283 

267 

280 

275 

239 

1842. 1843. 180. 

207 ------------ 544 

198 ------------ 649 

286 ------------ 502 

255 250 512 

246 288 617 
275 296 529 
281 308 581 

284. 314 535 

246 292 568 

298 580 607 

299 528 596 

304 541 559 

6699 

TABLE II. 

184.5. 

6ll 

554 

539 

581 

602 

571 

----------------· .................... -
--·---------__ .. _________ 

__ ,.._ ---- ----
----·-·-----

3458 

Distribution ef numbers according to western and eastern hour angles ef the mo=. 

Year. 

1841 ______________________ , 

1842-----------------·-·-·1' 1843 _____________________ _ 
1844 _____________________ _ 
1845 _____________________ _ 

Sum·---------------------/ 

Western hour angles. 

1388 
1588 
169' 
3321 
1728 

~~~~~~~~~~ 

9719 

Eastern hour angles. 

1392 
1591 
1703 
3378 
1730 

9794 
--------------------------------~-----

Sum. 
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TABLE III. 

Difference& from the monthly normals, 1841. 

Western hour angles of the moon. 

U.cu1. l i 
1 

I I I I , I , I 
Oh. I 1 2 I 3 : 4 I 5 I 6 7 8 9 ' 10 Uh. 

January ________________________ =·=~-~-~-~-~-T=~=C~~'11== =1==1= 
1841. 

February _______________________ +3 • +1 +3 I -2 +s '. -5 0 '+1 -1 \ +i : -2 1-3 
March--------------------·----· -6 : +5 -3 ' +6 , +1 ! +o I -6 +2 -7 I -1 : -3 I 0 

April.-----·---·------·---··-··· -1 ; +1 o '+2 i -1 '+3 -1 o -1 i +7 : -7 ! +2 
MaY----------------··---- ·----· \ +5 -1 +2 +1 +4 · +7 i +3 +4 +4 ' +1 +5 I -5 

June·-------------------------- o : -6 --5 +2 , -8 -2 · +5 -3 -4 +s · +1 \ e 
July--·-----·-----------------·! -4 

1 
+8 ) -6 +2 , -7 i +5 -3 +1 -1 -7 ; +5 1-4 

August.------------------------! -1 '-5 
1 

+1 - 6 -5 ~ -6 0 -1 O +1 i -3 , -1 

September. ••••••• --------------1 +3 +3 I +1 +1 -6 , +s -2 ! +2 O -4 I _3 / _3 

October.----------------------··I -8 -1 I -2 o -2 -1 -4 i 0 +1 O +s I +4 
November ____________ ----------1-3 +3 j -1 , -t'.'3 -3 -3 [ -6 I -5 +1 -3 +4 I -1 

December---------------------.! -5 -4 ! O :, -1 -2 I', -5 1 -3 1-s +5 +2 , -3 \ -2 
! i I I 

-----------,----,--1----,--!--I-- ---1-- ---1--
Yt'ar ___________________________ : -1.5 +o.4 -0.9, +o.7 -2.o +o.6

1 

-1.5
1

-0.2 -0.31 +o.7, +o.5
1

1-i.2 
____________ _,_[ __ _:___ I 1 I I 

Eastern hour angles. 

I 

1841. I
L. cul 

Oh. 1 2 3 5 6 7 8 9 llh. 
I ------------·-- -----------------.----,--

Janua.ry ... ------------······--··11·----- ------ ------ ----- ------1 ...... : ...... ------ ...... : ..... ------1------
February ..•••••••••.••••.••••••• -3 -2 +1 -3 +s [ -2 , +4 -3 +3 

1 
+2 +2 ! -1 

::~::_::::::::::::::::::::_::::: _: ~ :: . :: +i i ~: +: +: I+: u :: I;: 
June.-------------------------- +i +s -2 , +1 +5 -7 +~ +s -1 \ -s -2 1-s 
July •••••• -----·---------------- +1 -4 +s o -2 +5 i -2 +s -2 · +z -2 : +1 
Augnst------------------------· +1 -1 +2 o o +1 i +4 +s +2 +4 +1 i +s 
September .•••••••• ·--·---------- -3 +2 -4. o -1 +2 ! -1 -2 +1 0 +2 I +s 
October.------·----· ____________ 

1 

+s +4 +4 -1 +1 +1 i +4 -1 , +z -2 -4 

1 

_4 
Novembcr------------------·-··i +2 -3 +1 O -1 , +5 i -3 +5 o I +8 -2 +z 
December ••••••••••••••••••••••• [ +6 +6 +1 I +6 +s i +2 j +s -10 o 1-10 O I -7 

----------! ----1-- --1--1----1--i----:--
Yea.r ___________________________ \ +o. 5 +o. 3! +1. 2i +o. :i\ +u. 7

1 
+o. 7i +o. 6 -0. 1

1 

-o. i\ -1. 2 -o. s
1 

-o. 2 
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'l'ABLE IV. 

Differenceli from tlie monthly normals, 1842. 

Weatern hour angles of the moon. 

U.cul. ) 
1 

/ I I I 
1842. Oh. l 2 I 3 I 4 I 5 . 6 I 7 8 9 I 10 i llh. 

------------·------i--J--!--·--1---- --·--:--· 
January .• ----------···--·-····-· -6 O -1 1-7 -6 -5 +4 j +s -3 +9 +4 I +1 
February-------·-------·-···-·· -3 0 +5 I -6 +4 -3 -9 i-11 +6 I +3 +1 +6 
March·--·----····-·-----······· +5 +2 +3 \ 0 , +2 -4 -6 1-6 +! I -1 -5 I +5 
.April.. ••••••••••••••••••••. •••• +2 +2 0 ! 0 -11 -2 -5 -3 -7 -1 +l I -5 
May •••••• ·----------···--·· ••.. -6 -f-3 -3 I +z -3 +4 o \ o +5 -2 +3 ii. -7 

June.·----·-·······-------····· +s +5 +3 i +z -2 +i +s 1-3 +B -7 I +6 . -7 

July. ------·-·-----------·---- -2 ·-4 -3 ! +z 6 -2 o 1 +z +4 +3 +1 +I 
.August-------·-----------------! +2 -2 +1 ; -4 1· -0 +I -3 1-2 +1 I -1 I +s -3 
September ....•. ·-----------·-··ii +3 -5 -2 ! -7 -5 -3 . +3 1 -l -3 i +6 j -4 +5 
October......................... 0 0 -3 ! +4 i +1 -5 J +4 -1 +1 +4 1-3 0 

1 _

3 
l I I 

November----·----------------- -3 +1 +1 ; I +z +2 i +a o +1 

1

, -4 I +2 O 

December-------···--------·····i~~~l~!~~l~!~~~I~~ 

I I I I I I I I Year _______ •••••• ------ •....... -0. 4 -0. l +o. 2: -1. 1 ·-2 3, -1. o· -0. Ii -l. 3: +L 8
1 
+o. 1: +2. o +u. 4 

i . ' 1 I i I i 

Eastern hour angles. 

L. cul. ' I i Ii I I ' ! 
1842. Oh. 1 2 3 : 4 5 6 7 I 8 . 9 10 I llh. 

--·- --3 11'--l ll-_~ ,i-_3 '--2 -+."' 1'1-_4 1-+4 -0-,1--4 
January ••••••••••••• ------···--- +5 +4 " . ,, 

February.--····----------·----- +6 +1 -2 !I ~43 !/ =3
4 

i ~36 -1 -7 I +zl +9 -5 I +s 
March ...... -------------····-·· -4 +a -4 I +2 -4 +z o : +4 
.April. •••• -------··-------····-· -3 +4. -1 +6 \ +

0
a 1+10 +1 +4 +1 o +ti 

1 
+2 

MaY-·····----------·-·· ........ +5 +z +6 

1 

_4 . j -2 -2 -l -12 +s -8 ! +3 

June .••••• ----------··---·...... 0 -6 0 -8 ! +3 I -5 , -3 -9 +3 -5 +3 i -5 
July ___________________________ +2 +1 +2 

1 

+1 1-3 --1 I +1 -2 -1 o -3 : -1 

.August .•••••••••••••••••••••••• +5 -3 -1 I 0 +1 O +z O +2 O +7 i -3 

September·----------------·---- -6 -2 -1 +z -1 -1 I +z +9 +2 j+12 +4 1--3 
October ... --·-·--·--------··---· -9 +1 -4 , -3 o -3 +z +z +2 +2 o +2 
November.-----------·---·----- +a -1 -6 1 -2_ -2 o I +z +z '+1 I +s -1 / o 
December ••••••••••••••••••••••. +r> -l -2 I -1 -1 O 0 0 -5 +1 -3 I -3 

--1-- __ j ________ ' ____ i __ 
I I I I : 

Year·------·------------------- +o.s +0.2 -l.3f -0.8 -1.0I -0.7I +o.3 -0.31-0.8j +s.ol o.o;-o.4 
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TABLE V. 

Dijjerenccs from tlte monthly normals, 1843. 

W €stern hour angles of the moon. 

I i 
iU.cul. I i I I 

1848. 
i Oh. 1 2 3 I 4 5 i. 6 I 7 I 8 9 10 llh. 
I I ' I -------------1 1------r----

1

----1--·------

&.~:~_:_::_:::::-::-:~-:::::::::::: 1:::::-1 

:::::_ : :::: • :: : 1::::: · ·:::= : ::::: ·::::-[::::::,:::::: · :: ::r :::: 
ApnL.-------·--·--------------1+10 -3 +14 -5 ! +s +1 , o +i \ -5 '_ +3 -2 ; -3 

I ! I 
May •••.••.•••• ---------·-------· +6 -3 +4 +3 I 3 -3 i -3 -5 I -1 : -4 +i ' -5 

June.·------------------------· +1 -1 -4 +2 +2 +2 ' +1 +2 +i · +s +4 +4 
July _____________ -------------· 1 +r +5 +4 +5 +4 +s 1 +:i +3 +3 +1 -1 -1 
August_ ___________________ --- 0 -2 +2 -1 +4 O 1 +5 -3 +3 -4 +2 -2 

September ·---------------------1 -3 +s O +5 -3 +4 I +4 -7 +3 -3 +1 -3 
October. __________________ ·---- I +2 +2 +:i +3 +2 +2 

1 

-1 -4 -2 -3 -2 +ii 
November. ____ ---------------- +1 2 +2 -3 i +1 -2 \ -1 +1 O +1 +4 O 
December _______________________ +1 +2 +3 -2 I 0 +2 I +2 +i -1 0 , +1 I -2 

I I ' 
T -----------1--

1
--,--1-----------,--

Year •• •o••••••••••••• ·-------- +2.4 +1.a +3.01 +o.41 +z.~i +1.3! +o.e -1.1
1

-0.2, -0.6; +o.9; -1.7 
I I I I I l 

Eastern hour angles. 

:L cul. I I I I I' i . 
______ 1s_4_3_. _____ f_oh_. ___ 1_,_2_i_a_l_4_1_5 __ 6 _ _ 1 _ _ s_!_9_1_1_0_,_1_1_h._ 

January. - - • _ - .•• - - - • - - - - - • - •••. 1. ----- ---. --! . - - - - . '.- - - - - · : . - - - - o1 - - - - - -1- · -· -. [. ----------· i -----. : . ----· I- ----. 
~:::&:~~~~~~~~:::~·_::~~:::::::: :::::: :::-::: :::::t::::: __ :::t:::::I:::::: :::::: :::::J::::J:::::j:::::: 
April.-------------------------- -2 o -1 i -6 · -5 ! -6 +o +1 +4 I o I -2 1 +i 
MaY------------------------·--- -2 -6 -3 I o +2 i -I +1 +z +' +z f +6 i +z 

! I j 

June--------------------------- +2 0 +1 ; +2 -1 I +2 -2 +1 -1 O J +2 i -2 

July _______ -------------------- -5 -4 -5 i -5 -3 1-5 -6 -3 +2 +1 I +3 +4 

August·------------------------ +2 -2 o I -1 -1 -1 +5 -2 +z -4 +4 +z 
SeptembeL---------------------1 -2 0 -3 1-l -6 -3 -2 +4 +3 I +1 -2 +4 
October-----------------·-·-·-··1-5 -1 +r +1 o I o o o o [ +z i +3 o 
November ••••••••••••••••• ·-----1-l O 1-3 i +1 +3 -1 -1 -3 -1 I +z i -2 +1 
December ••••••••••••••••••••••• -2 0 -2 / -1 -3 I -2 -3 -3 -3 \ -2 .....:3 0 

Ym< •••• - ---- ----------·-····--l-=r=~1-=1~1-=:;:-;'-=:;:-;1~1~!~l~i~1~ 
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In making up the annual means, the October, November, and December values have received double 
weight. They are derived from double the number of observations. 

TABLE VI. 

Dijferences from tke monthly normals, 1844. 

Western hour angles of the moon. 

1844. U.cul.I I I 'I I I I 
Oh. I 1 2 3 4 I 6 6 7 I 8 9 I 10 llh. 

-1--1--;--,--1-1-·-
January ________________________ +1 ' +5 0 I 0 1-2 1-l -2 -1 -1 1 -1 -1 0 
February •• ------------- ••...•.. -1 J -1 +1 +i 0 -1 +3 +3 0 I +i -1 -3 
March __________________________ +4 I -5 +2 I -1 +s -1 +1 -2 +1 -1 0 -3 
April.------------------------·· +1 

1 
-1 +5 j +z o +1 -4 1 +3 +3 o -2 -3 

MaY--------------------------- o I +1 +1 +1 +1 +2 +s i +2 +2 +1 +2 o 
June--------------------------- +1 / -2 -2 / -2 -2 I -1 -2 0 0 +3 0 +3 

+2 I +2 +2 1
1 
+1 I +1 -

1 

+s o o -2 o o o July ••••••.. - .. ----- -----· ..••. · 

AugusL-----------------····-·· +1 1-2 -2 I -2 -1 I -2 -2 -6 -2 -4 -1 0 
September··----·--------------- +1 I +1 +i ! -1 -1 -1 -2 0 -2 -2 -3 0 

October ••• ----------------·---- +~ +~ +~ I, +~ +~ -: +~ 
1 

+: i -+~ I-~ -~ ~; 
November----···--·-· •••••• --· -

1 

I 
December •••••••••••••••••••••••. -1 0 +1 i +3 0 -1 -1 -1 +2 +i 0 0 
------------1---- ------ ---!-- __ ! __ ( __ , ____ , __ 

I ; i l I 
Year •• ---··--·····---·---------- +o.s; +o.3 +1.2

1 

+o.3 
I 
I 

o. 0 -0. 4 -0. 6; -0. 21 -0. 11· -0. 3 -0. 7; -0. 5 
I 1 , I 

Eastern hour angles. 

'L.cul. 
I I 1844. ' Oh. 1 2 3 4 7 10 llh. I I ! 

5 6 8 9 
I -- --__ I ____ ------------

January •••• -------··-··-······· 1 -1 -4 -2 
I 
-3 -2 -2 -3 0 +1 -2 -1 +3 

February.------------------···· -3 -1 +2 +1 0 -3 -4 -2 +I -1 -1 0 

March •••••• -- •• -···-···········I -6 +1 -4 -2 -1 +4 +2 +5 +2 -4 -4 -1 

April. ••• - - • ----- - ··-··· ----··-·I -1 +1 +1 0 -1 -1 -3 -1 0 -1 -1 +2 
May----------------- -·-·····-.I -1 -2 0 -2 -2 -1 -3 -2 -2 -1 0 0 

June·-··--·······------·--····· +1 0 +1 +i 0 +1 +2 -2 -1 +2 0 -1 

July--·-··- ••••••• -·- -- • - - ••••• +1 0 0 +1 0 -1 +1 +2 +1 0 +1 +1 
August ..••••• _ •••• ----·--· __ •••. -2 -1 -1 0 +2 +6 +4 +4 +s +2 +1 -1 
September. _____ ---· ••••••••• - .. -1 -2 -1 -1 0 0 +2 +3 +2 +1 +4 +4 
October ..••••••••••••••••••••••• +4 +1 +1 +1 0 +2 +1 +1 0 +s +1 +3 
November ••••••••••••.••••••••• -4 -4 -1 +1 +1 +1 +z +1 0 +1 +a +z 
December ...•.•••••••.••..•••••• +z +2 +1 +2 0 +1 -3 -S -1 -1 +z -1 

-----1-,---
~[+o.5 

------
Year--------······---··-----··· -1.0 -0.8 -0. 21 -0. 11 -0. 3 +o.6 +o.5 -0.1 +o.4 +1. 0 
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TABLE YII. 

Dijfcrenre11 from the montlily normals, 184:}. 
We•tern hour angles of the moon. 

--------- ---------------

1845. 
: ~ ! 
i l) .cul.! 

! Oft. i 
I 
I 

1 

JanuaTY-------------·--··-----·) +1 +2 

2 

+z 

' 3 l 4 
I --i----

+2 
-2 

+2 
-2 February _______ --- __ ---------- -1 -2 0 

March __________________________ ! 0 -1 -2 +1 +1 

April----------·---------·----· i -2 -4 -2 0 -1 

May .•••.••••• ·----· ••..•••• ·-----1 -1 +1 +z +1 +z 

0 

-1 

+3 

G 

+i 
0 

+2 
0 

-2 
-1 

7 8 

+1 -2 

0 +1 
+1 -2 

+z +s 
-1 0 

-1 -3 
June _______ ---------------_ ----1 +_1 ____ +_1 ___ +_z _____ o_I =2--0-

----------

Mean ---·---------------·-··---1-0. f>[ -0. 2, -0. 2 +o. si 
-~--------

0. 0 +o.3 -0. 2 o. o +o. 7 

1845. IL. cul. 
I Oh 

-----------[-
January._ •• __ ------------ .••••• 1 O 

February __ --- •• ------ __ --- -----: +z 
March . - • - - •• - •• - ••• - •• - ••••• - •• I + 4 

April ••• ., ••.•••••••••••••.••• _I -1 
I 

May ..••...••••••••••••• ·-------\ -1 

June ••• ---··-----·----··-------1 -1 

1 

-1 
+3 
+2 
+1 
-1 
+1 

Ea.stern hour anglt:s. 
------ -------- ---------~--

2 3 4 5 6 7 8 

------

-3 -3 0 -1 0 -2 -2 

+3 +3 +2 0 0 -1 0 

-l +z -2 +1 -1 +1 -2 

-1 -1 -2 -2 -1 -1 0 

-2 -3 -2 -1 -1 0 +1 
0 +1 +2 +1 +z +2 +1 

201 

10 llh. 

0 +3 +z 
0 -1 +1 
0 +i -1 

I +1 +4 +z I 

+1 -1 0 

--4 -3 ; -2 

+0.2 +i. 0 +o.3 
_____ i ____ . ____ 

__ I _____ 
I 

9 I 10 11'1. 

------
-4 -3 0 

-1 -2 0 

-2 -3 -3 

+1 +1 +1 
+1 0 -1 

+3 +2 +:i 
! -------------- ---- ---------·---:--- ---------------

Mean ••• ---------·-------------'. +o.5
1 

+o.9]' -l.01 -0.2: -0.3, -0.31' -0.2 -0.2 -0.3 -0.3, -0.9, o.o 
I ' I ! I I I 

Before we combine the above results of years and parts of years, it is dcsirnbk to inquire into tLe 
-variability of the lunar effect in summex mid winter. Considering the months from April to Scpt('mber 
(inclusive) as summer months, and those from Octobe1· io Marcl1 (h1cluEiYe) as winter months, and combining 
the differences from the monthly normals in each year iwconling to the umnher of obocrvations, we obtain 
the following resultii :-

'l'ABLE VIII. 
Lunar-diurnal variation in summer and wiRter, 1841 to 1845, (ca-pressed in scale dfrisions.) 

Western hour angles. 

i I 
; U.cul. ! 
i Oh. , 1 2 3 4 5 6 7 8 9 10 llh. 

-:--1--:-----------------:-------------
Summer. ••••••••••••••. ________ ! +1.01-o.1i +o.6 +0_21 -Lo +o.si -0.4. -0.4 +o.1i -0.1 +o.6 -1.0 

i I ! I ' . 
Winter_ __________________ -----\-0.8 +o.8[ +o.9 +0.1 +o.4:-o.bi -o.5 -0.5 o.o' +0.1 +o.4 o.o 

! l _ i I I ' 

Eastern hour angles. 

I 

L.cul., i 
_____________ , __ o_h_._\_1_1 __ 2 ___ a_\_4_/_5_

1
_6 _ _ 1_ ;_s __ 9 ___ i_o _ :_1_1_"·_ 

Summer _______________________ _ 

Winter ••• ·--·-----------·------

I I I i i 
-0.5

1 
-o.s1 -o.a -0.9 -o.4: -o.4] +o.4 +o.4i +o.6 +o.Li +1.1 +o.s 

-o. 2i +o. a1 -o. 9 +n. a! +o. 41 +o. 2; -o. 5 -o. 7i -o. 5 o. (·! -L 11 o. o 
--------------'-------'----'----:......---'----------l _______ i_ ________ _ 

c s--26 
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These numbers are sufficiently inegular to indicate that we cannot hope to deduce any separate results 
for the seasons, tlie number of observationF (about 0800) being altogdher iusufficient. We can, the1·efore, in 
our general combination of tl1P annual nwanF, give Prprnl wPight to the results from the six months of hourly 
obf'ervationF in 1845, and to the re~ult~ from the twdve m011ths of bi-hourly observations in 1842; compared 
with these results, those of 1844 haYe the weight two. 

TADLE IX. 

Recapitu1a!irm r!f tlte annual mea11s c.rhibiting tlie lunar-diurnal rariation from ozwr 19500 oluie:rvations 
bf'f1E!'en Fel,ruary, lSJl. and June, 1845, inclusire. 

Western hour an;::les. 

3 ' I ' ' 7 I ' I 9 I '" i_1_1_h._ 

+o.7 -2.0 l~~~'~i~I +o.5 :-1.2 
-l.l -2.3 1-1.~ -0.6 -1.3 +Ls ; -f-0.7 +2.0 j+o.4 

+o. 4 +2. o , +i. 3 +o. s -1. 1 -o. 2 I -o. 6 +o. 9 1-1. 7 

+o.:i o.o f-o.4 -O.o -0.2 ! -0.1 
1

-o.3 -{).7 j--0.5 

+o. 3 o. o l +o. 7 o. o +o. s -o. 2 I +o. 2 +i. o !+o. s 
---i---i--- ---.---: ___ li---i:---
+o. 15 ' -o. 38 I +o. 20 -o. 42 -o. 45 +o. 15 I +o. 01 I +o. 50 i-o. 53 

i I I 

..; 

"";j: lJ. cul. 
·: i ,.. Oh. 2 ~: J.:ear. 
..- I 

-~--l ------
' 1 1841 --I. 5 +o. 4 -0.9 

l' 1B42 -0.4 -0. l +0.2 
1: 1843 +z.4 +i.3 +s.o 
2 1844 +o.3 +o. 3 +1.2 
1 1845 -0.5 -0.2 -0.2 

---
i Mean +o. lo +o.33 +o.75 
l 
' 

Eastern hour angles . 

..; I 

~ L cul. I 1 

i:: Ye"r ~ ; __ 2 __ · __ 3 __ J __ 4 ____ s _____ 6_ I 7 __ s __ , __ 9 ____ 1_0_ ~ 
1~41 +u.:; +o. 3 +1. 2 +o. :i I +o. 7 +o. 7 +o. 6 -o. 7 -o. 1 

1 

-1. 2 

: ~::: =~:: =~:: i =~:: =~:: I =~: ~ =~:; =~:: =~:: ~~:: I +~: ~ 
2 18H -1. o -O. s i -o. 2 -o. 1 I' -o. 3 +o. 6 -o. 2 +o. 5 
1. 1845 +o. 5 +o. 9 1--1. o -o. 2 -o. s -o 3 -o. 2 -o. 2 

+o.5 
-0.3 

+0.1 

-0.3 

-0. 8 

0. {) 

+o. 6 
+o.4 

!-o. 4 
I 
1+1. l 

-0. 9 i o. o 
---- ----1---·---1--- -----------

.Mean -0. 35 -0. 23 i -0. 52 -o. 30 l -0. 40 -u. 13 -0. 05 -0. 17 i +o. 05 I +o. 22 -0. 05 1+0. 42 
____ i ·--·-- _ ·-------· 1 , ___ _:.I ____ -"-------

If we re111·eRent tl1ese values graphically, we find the general shape of the curve to be similar to tl1at of 
the horizontal component; it is double crested, with a principal maximum a little before the upper culmination, 
and a priucipal minimum about 3~ hours after the Im.Yer culmination of the moon; the average epoch of the 
Vl'rt.ical force tide is, therefore, about one and a half lionr apparently in advance of the culminations. The 
seconclnry wm·e fa very fed1le, its greatest vallle happens about 9.i., western hour angle, and its least value 
about three hours hefore, giving a raugP of nearly one-tenth part of the pri1~cipal rnnge. The observed values 
for the hours 8, 9, 10 (west), however, seem to indicate that tl1e s<:condary wave is really lai-ger, but in the 
present ease apparently reduced by the accidentally low values at the hours l l and 12. 

The following expression has been deduced to express the lunar-diurnal Yariation of the vertical force:-
V <1~-0.04 +0.27 sin ( 0 + 72°) + 0.20 sin (211 + 134 °) 

0 counts from the upper cl1lmination, westward; Ver is expressed in scale divisions. The smooth, full curYe 
in di11gram A (Sketch No. 30) i~ computed by the furmula; the differences between the observed and 
computed ntlues am rnf!icie11tly well exhibited in the diagrnm. 'l'he prohable error of any single hourly 
value is ::l 0.20 scale divisions. 

Iu i.lte following expression, m i<iguifies millionth partR of the force:-

m m m 
r·<! =--1.:1 + 8.!l ,,;n (11 + 72°) + 6.6 .fin (20 +13t 0

) 
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Maximum value of Ver, 28m. before the upper culmination, =+.38 seal(• ilivisions; minimum valuP at 
15/i. 30m., -0.43 scale divisions, hence lunar-diurnal range 0.81 sc:1le di\·isions c= 0.0000:27 parts of the force 
=0.00034 in absolute measure. This range is so small that the correction for temperature due to a change 
of but 0°.08 would surpass it. 

"\Ve have already seen that we cannot bring a suffici<:nt number of ob' rvations to bear upon any part of 
the entire series, and am therefore not in a cond1tion to pnrnue thi;; ;.ut.ject of :·1e lunar effc,ct to any gre;1ter length. 

At Toronto tl1e curve is also rloublr,-crcstnil with maxima th1·cl' and :1 half hour~ after the moon'~ transit~, 
but compared with Philadelphia the principal and secoudm-y waves appear exclrnnged. The range at Toronto 
is 0.000012 parts of the force, nearly one half of the Philadelphia range; we ha vu alreaoly noticed a similar 
difference of range in the solar-diurnal vaTiatiou, the Toronto range of which was also ahout one-half of that 
at Philadelphia. In connexion with this it may be well to stJ.te that the dip at Toronto is /r):J l;)', and at 
Philaddphia 71° 59 1

• 

Lunar Eifert upon Inclination and Total Forcc.-The combination of tlie horizontal and vertical com­
ponents to inclination and total force, is effected 1Jy the formula~ : 

(
JY JX) .JO= sin 0 cos 0 .Y - ~Y 

.::JI!'= cos2 OJX + S"in 2 OJ~ 
<p x y 

in which expressions X = horizontal force, Y = Yertical force, </' = total force, and 0= inclination. The 
discussion of the observations for clip, in Part .XII, gives the value (I= 71° 59', answering to the year 
1843. Column 2 of the following table is dcrivccl from the preceding Table IX, after changing the scale 
divisions into their equi,·alent parts of the force, mw di,·i~ion being Prpml to 0.0000'.)3; column Cl i~ farrne<l 
similarly from 'l';ihle YIIJ, of Part. VI, mw division bei1~g equal to 0.000031\;). Column~ 4 and 5 contain 
the corresponding values of the lnnar diurnal variation of the inclination an<l total force, the former expre~sed 
in seconds, the latter in parts of the total force. The letter ~1. heading columu8 2, 3, and 5 signifies units of 
the sixth place of decimals or mil1iontb parts of the force. 

'TABLE x . 
.Lunar-diurnal l'ariation ?f tl1e inclination and total forc-e. 

---------~-----

(( 's 
\ 

,..y AX ~r,'1 

hour angle. ]' ~t AO 
<;"i 

-----
m. m. m. 

u.c. + 3. 3 +n. o -0.5 + 4.0 

1 +10.9 +rn. 2 -0. 4 +11. 6 
2 +24.7 +s2. s -0.5 +25.4 
3 + 5.0 +40. I -2, 1 + 8.3 

4 --12.6 + 7. 3 -1. 2 -10.6 

5 + 6. 6 +25. 5 -1.1 + 8.4 

-13.9 0.0 -0. 9 -12.6 
7 -14. 8 + 3. G -l. 1 --13. 0 
8 + 5.0 -21.9 +1. G + 2.4 
9 + 2.3 -14.6 + 1. 0 + 0.7 

10 +16.5 - 7.3 +i.4 +H.2 
11 -17.5 + 3. 6 -1. 3 -15.4 

L, C. -11. 6 +z;;.5 -2.2 - 8.1 

- 7. 6 + 7. 3 -0.9 - 6. 2 
2 -17. 2 +14. G -1. 9 -14. l 
3 - 9.9 -11. 0 +0.1 - 9.9 

4 -13.2 + 3.6 -1.0 -11. 5 

5 4.3 - '?5~ 5 +i. 3 - 6.3 
6 1.7 ·-17. I +2.8 - G. 1 
7 5. 6 -21 9 +i. 0 - 7.2 
B + l. 6 -18.2 +i. 2 - 0.3 
9 + 7. 3 -36.5 +z.1 + 3. l 

10 ]. 7 - 3.6 +o. 2 - ]. g 

11 +is.9 + 7.3 +o.4 ~ .:i. 3 
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Th<' numbers in column 2 arc deduced from observations between 1841 and 1845, those in column 3 
from observations between 1840 and 1845; the difference, however, is immaterial as far as it refers to the dip 
and total force, the lunar variations being the same for a few adjacent years. The total number of observa­
tions employed in tlie combination is 41558. 

'I'he lunar-diurnal variation i" the dip is well represented by the formula, 
O<r = - O".t'G + 0"-85 sin (0 + 1;)6°) + 1 11.30 sin (20+ 206'); 

t11e corre;:ponding curve, as well as the obRerved values, me exhibited in diagrnm B (Sketch No. 30.) 

The heavy smooth curve is the Philadelphia computed vari:ttion, the dotted curve the Toronto variation, 
inserted here for comparison. The correspondence between these curves is certainly remarkably close consider~, 
ing die minuteness of the lunar effect ancl the somewhat long procesR of deducing it. 

J\fo:xirna at Sh and 201' (priueipal), minima at 311 (principal) and 13:P'-
Total range ;~".6. Probable error of any single hourly representation ± O". 7. 
The lunar diurnal variation in the total force is representccl by the equation:-

m m m 
~er = - 1.3 + 8.9 sin (0 + 63°) + G.3 sin (211 + 84:)) 

an expression not differing much from F<I owing to the large dip. The observed and computed values of 

.11" m·c shown in diagn1m C (Sketch l'lo. 30) which nearly resembles that of the vertical force. 
~ 

l\Iaxima at 211 (principal) and 11 11 ; minima at 7Jl- 11 and 171i (principal). 
Total range 0.0000;;;!6 parts of the force. Probable error of any single hourly representation 0.000006· 

APPENDIX Ko. 22. 

Result~ reported from the oh.~en•ations made b.IJ Assi~tants Cliarles A. Schott and G. 'fV. Dean for magnetic 
dedination, dip, and horizontal intensity, in Jl:Iaine and Connecticut, including also a station in tlte 
District r;f Columbia. 

I1rntruments Ubed by Mr. Schott: Magnetometer No. 3 and dip circle (Barrow) No. 8, with two new position needles by 
Wurdemann; on the coast of Connecticut, declinometer No. 2 and dip circle No. 4. 

No. Locality. Date. 

1863. 
B•rngor, Thomas hill ••••••• ·- - • - ••• _ July 10_ •• 
Belfaot, Penobscot ______ ·--···-···--, July 8 __ _ 

-• i Rockland, Penobscot •••• --.-·--····· Julv 7 ___ ' 

4 [Ba.th, Kennebec-----·--······----- Jul~ IL •• : 
0 5 1 Harpswell, Oasco baY-····--·-·-··-- July 22 •• _ 

6 ·Freeport, Casco baY-···------··-··-1July13 __ ) 

8 

9 

10 

11 

: Portland, observatory •••••••••••••• _i July 6 ___ ] 

Portland, Bramhall hill _______ ---- __ July 15_ •• 1 

lv}- Hill, Litchfield county, Conn_---- July L •• : 
'l'ashua, Fairfield county,Oonn •••••• _ Sept. g __ _ 

Washington, D. C. Coast Survey I J'el8,19 t' 
office-------------------·-·--· f July 28_ f 1 

----------------- -------------- -

,; 
"O 

E 
:c 
"' ~ 

0 

44 48.2 
44 26. 0 

44 6. 3 

43 54.9 
43 44. 5 
43 51. 1 
43 39. 9 
43 38.8 
41 52. 3 

41 15. 6 

38 53. 1 

,; 

""' "' .,, 
-;;;, 

"' 0 
..:i 

0 

68 46. 7 
69 o. 5 

69 5. 9 

69 48. 7 i 

70 0.5 
70 5.6 
70 14.6 
70 16. 3 : 

73 13. 1 
73 14.7 

77 0.2 

"' s ti "' .s "' 'D ~ 

" A 

0 

15 30.3 
15 2. 1 
12 51. 8 
14 25.5 
14 11.7 

12 18. l 
12 28.2 
8 25.7 
8 2. 5 

2 41. 8 

Dip. 

0 

76 5. 3 
75 38. 1 
75 30. 9 

7 5 25. 5 
75 52.4 
75 20.3 

75 4. 6 

75 5.9 
73 32 

73 0. 7 

71 14.3 

o Thia station is affected with local attraction; also Freeport, though to a less extent. 

,---
! i:. d .:, " ..., - .e 

"'1 ~ I ·§ ~ ~ 
0 I ~ •M ..... , ___ 

3. 174 13. 20 

3.295 13. 28 

3. 283 13. 13 

3.320 13. 19 
3. 151 12. 91 
3.359 13. 27 
3.389 13.16 
3.403 13.24 

! 3. 800 13.4-1 
3. 875 13.26 

4. 249 13.21 

NOTE.-The above values for horizontal intensity, excepting Nos" 9 and IO, require a correction of about+ O. 033. A 
corresponding change of the total intensity is also to be made. The constants of magnetometer No. 3 will be redetermined­
The same corrections should be applied to the results for intensity in 1862 of Appendix No. 18 and No. 19 of last year's re· 

port.-D>:CEJlllEJl, 1864. 
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APPENDIX No. 23 
REPORT ON PRELIMINARY EXPERIMENTS MADE RY ASSISTANT GEOHGE W. DEAN TO DETERMINE THE 

Y ARIATIONS OF "INDUCTION TIME'" IN RELAY MAGNETS NOW IN USE. 

FALL RIVER, :MAss., April 29, 18G3. 

DEAR Srn: The results of the experiments which I have recently made at the Coast Survey Office with 
several relay magnets, indicate tlmt the telegraphic instrumc:ute now in gencrnl use are not constructed in 
accordance with any defiuite rules. 

Two of the relay magnets were each 2}-/r inches in length, and it inch in diameter, with 2,200 feet, or 
0.4 of a mile of No. 30 copper wire, 0.015 inches in diameter. 

The results obtained for "induction time" in the first-named magnets varied from 0."02 to 0."06, while 
the "induction time" in the latter varied from 0.'06 to 0."16, the size of the battery being the same in both 
cases. 

These results appear to indicate that the relay magnets would be improved by constructing them of 
minimum length and diameter, and further experiments will enabll; us to judge within what limits we may 
expect to obtain the mrnit satisfactory reRults. 

As you arc also informed, Prof. Henry lms suggested that, perhaps, the "induction time" might he 
diminishcJ by making the cores of the l1clices of the best iron 1vire of small size, each wire being insul11teJ 
by a coating of vm=nish or silk covering. 

:My plans having met your approval, I have arranged with Mr. Hicks, the inventor of the "Hicks 
Repeater," for the construction of one of these instruments, with rnoclifications which have been suggested by 
the experiments thus far made. 

I propose to lrnvc one relay constructed, with two small bcliccs, each about 1 !f inch in kn gt h and 1 ! 
inch in diameter. One of these helices to be adjusted abol'<' the armature axis, the other to be at an equal 
distance below the axis, and upon the opposite side of the armatnrc from the first-named helix. It seems to 
me that, by this arrangement, we shall obtain a maximum tensioll upon the armature, with a minimum int<'nf'ity 
and rcsistanc<' iu the coilR; but further experiments must ~how how far this opi11icm is well founded. 

I have also authorized l\Ir. Hicks to have two extra helices constructed for further experiments. One 
to be 2!! inches in length, ljf inch in diameter, and the copper wire, No. 30, ( 0.015 inches in diameter.) 
The other coil to be similar, except that the wire is to be a little larger, (0.020 inches in diameter.) 

The wire upon each coil is to be accurately measured and arranged in sections of six layer~ each, the 
ends of the several seetion wires to project at one end of the helix for the purpose of cletcrmining the relative 
force of the magnet by increasing or diminishing the size of the coils. Several helix cores are to be made of 
small annealed iron wire, in accordance with the plan suggested by Prof. Henry. 

At the earliest opportunity, after these instruments shall have been constructed, I vropose to proceed to 
the Coast Survey Office and test the several helices in the following manner: • 

1st. '.ro ascertain the intensity of the current through each coil with a galvanometer. 
2d. '.ro determine the force (magnetic) by adjttstiug each helix in a vertical position, and from the 

armature below suspend a small vessel, into which water 1rn1y be poured until itA W(~ight sh:1!1 he just sufficient 
to break the armature contact. 'l'he exact wcig11t of the ve~sel and water to be ascertained upon a delicate 
balance, which I hope to obtain for thi,; purpose from the office of weights and measures. 

3d. 'l'he "induction time" of each helix to be determined with the Kessel clock, and the apparatus 
which has already been constructed and successfully useJ for this purpose. 

Very respectfolly submitted, 

Prof . .A. D. BACHE, 

Sup't Tl. S. Coast Survey, lVasltington, D. C. 

GEO. W. DEAN, 
.Assistant Coast Survey. 
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APPENDIX No. 24. 
REPORT BY ASSISTANT J. E HILGARD, ON THE TIUAL OF HARRISON'S GLOBE LENS AT THE UNITED ST.ATES 

COAST SURVEY OFFICE, PREVI01TS TO ITS USE IN THF: PHOTOGRAPH DIVISION. 

~r ASllJNGTON, D. C., JJ:Iard1 15, 1863. 
Sm: I have tlw honor to submit the following report of t11e examination made of Harrison's and 

Scbnitzer's "Globe Lens," prerious to its purclrnse by thi~ office. 'The want of a lens which would in dull 
weather produce good negativPs of a size approaching twenty-four iuches Rquare, without sensilile distortion, 
had been seriously felt dnring tlie past year. It was elaimed tlrnt a globe lens of the largest class-fom· 
inches diameter and sixteen ind1es solar focm;-wonld in a great degree satii!fy those requirements; and the 
Harri~on Leus Company agreed to furnish one for trial. In riew of the higli price of two hundred dollars 
demanded, it wai; deellletl proper to have the most stringest tests of its performance before making the 
purchase. 

The lens received is formed of two achromactic meniscuses, each a little over four inches in diameter­
thcir conYex sides turned from eacl1 other, and measuring six iuches from front to back; the surfaces ap­
parently forming the segments of a globe of that diameter. The solar focus of the combination measures six­
teen inches from tl1e b11ck lens. Between the two lenses is a revolving diaphragm, containing five openings, 
the ~mallest openi11g being three-eighths of an inch in diameter, and the largest seven-eigliths. 

Tlw advantage of this lens in light was immediately made manifest by its producing very dense 
negatives in copying line drawings within doors in very dull and hazy weather. Under such cir.·.umstances 
a map nearly a cPntury old, the paper of which hatl turned quite yellow, produced a perfectly satisfactory 
negative, which printed a full black line on a white ground, presenting a surprising renovation of the work. 

In 01·der to te8t the lens for extent of .field, defining power ar1d correctness of .figures, a system of squares 
and circles was constructPd with geometrical exactness on a drawing-lioard; the outside figure was thirty-two 
inches sqnare, divi<lccl by fiue liues into square inches, and from the centre six circles were described at 
distances from ten to sixteen inches. 

The drawing was placed before the camera, and the distance adjusted to make a reduced copy of near 
twerity-two inches square. Wet collodion was used. The aperture was the smallest. '.rhe weather fair. 
The focus was adjusted on the rery centre, in order that the full aberration might he exhibited at the edges 

of the copy. The time of exposure was three minutes, (in doors.) 'l'he ret-mlt was a plate of such density 
as would be satisfactOl'y for printing after it had been intensified. 

The plate after being dried and varnished was submitted to very colsc measurement of the four extremes, 
and two middle lines, with the following result in metres. 

Perpendicular Lines. 

Right hand .••.••................••...........•••......••......•..... 
1\liddl e . . . • • . . . . . . . . . . . . • . . . . . . . . • ........•......•.•.......... , .• • · · 
Left aand . . . . . . . . . . . . . . . • . . . . . . • . . . . . . .. , .••••••....•..••...•....•... 

Horizontal Lines. 
Upper ..•.......•...•....•.• , ........••.•............•••..•....•.... 
Middle ...•••..•.......•.................••.....••...........•..... 

Metres. 
0.5il24 
0.5517 
0.5522 
Metres. 
0.5520 
0.5515 

Lower. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . • . . . . . . . . . . . . . . 0.5520 
}'rom the above measurements it is seen that the glass was not precisely parallel with the plane of the 

drawing. It is also seen that the lines are slightly curved outwards, or the figure is "pin cusioned shaped." 
Comparing the mean of the extremes with the middle line, the difference is seen to be six deci-roillimetres in 
one direction, and five in the other, or an average five and a half deci-millimetres; one half of this, only, or 
rather less than one hundredth of an inch, is the measure of the curvature of the outside lines. 

In definition, this plate is clear and bright without variation from the centre out to the first circle, or 
through a disc of about fourteen inches diameter. In looking from line to line of the circles not much varia· 
tion is discernible; but in comparing tlie outermost circle with the inner one, the inevitable widening of the 
line is seen with its attendant mistiness. From this to the corner, the. widening and mistinel?S increases, but 
the lines are good for printing out to the very comers. 
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A. second test of the lens was made by copying, in its own size, of PO much of the drawing as would go 
on a 24 X 24 inc11 plate. This time the weather was dull, and the middle opeuing (nearly five eighths of an 
inch) was used. The time of exposure was three minutes, (in doors,) and the result satisfactory as to density. 
This plate gave the followiug rnea::.urernents: 

Perpendicular Lines. Metres. 
Right hand. . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.5GG7 

:Middle. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.'>l.i.'i5 

Left hand ........... . 

Hofrwntal Lines. 

Upper ....•...............................•....................... 
Middle ............................................................. . 
Lower ..........•.................••..•............................. 

0.5G48 

Metres. 

0.565~ 

0.5651 
0.5656 

In this plate tlrn e:flect of prolonging the focus, is immediately oeeu in its flattening the field, for the 
difference between the mean of the outside and the middle lines is only 3 deci-miliimetres in the horizontal 
lines, and 2.1) in the perpendicular line's, in the mean 2.75 deci-rnillimetrcs, giYing only about 

2
/10 th of an 

inch aR the mea,,nrf' of grPa teBt curvatnr<' in thP out;idr, 1i1ws-an inappreciablf' r1n:mtity in opPrations of thi,; 
sort. The lens may tl1erefore be said to copy free from distortion. 

The latter plate, like the former, ·was focussed accurately for the centr<'. Yet only the very corners C'X­

hibited a sensible widening of the line and the consequent mistiness. It may be remarked, however, that hy 
focusing for a good general de£nition of the whole field instead of it,; central portion a better definition of the 
lines near the edgus woulcl liavc heen obtained. 

'l'he performance of the globe lens l1aYing thus not on1y bepn proYcd very safo,factory, but giving 
results far superior to those we had been able to obtain with our orthoscopie lC'nS of twenty-two i11ches so1ur 
focus, it was with your consent purchased for the government. Since t11en it has been in e.tmstant use dm·iug 
thrPf' months of unusually dark and mi:;ty weather, a11d the !'c;o;ults have abundamly Bhown its great 
advantage in the quantity of light, enabling the photographer to work at timc8 whcu with our former a]lpa­
ratus the attempt would have seemed hopeless. 

J. E. HILGARD, 
Assistant in charge f!f r1f.ce. 

A.. D. BACHE, LL.D., 
Superintendent Cnitcd States Coast Surrey. 

APPENDIX No. 25. 

TITLES OF SCIENTIFIC PAPERS COMMUNICATED BY THE LA.TE MAJOR E. B. HUNT, UNITED STATES ENG!· 
NEERS, AND PUBLISHED EITHER IN THE CO.AST SURVEY REPORT.; OR WITH THE PROCEEDI~GS OF 
THE AMEl.UUAN ASSOCIATION FOB THE ADV AN CEMENT OF SCIENCE. 

1. Remarks on terrestrial thermoties. Read at the Cambridge meeting of the association in 1840. 
2. Detailed report on the progrese of engraving in the Coast Survey office, 1853. 
3. On c.ohesion of fluids, evaporation, and steam-boile1· explosions. Read at tllC Cleveland meeting of the 

Association in 1853. 
4. Project of a geographical department of the library of Congress. Read at tlw same meeting. 
5. Remarks on lithography and lithographic transfers. Published in the Coast Survey report for 1853. 
6. Tables for projecting maps, with notes on map projections. Coast Survey report for 1853. 
7. Description of Saxton's self-registering tide-gauge. Coast Survey report for 1853. 
8. General list of developments and discoveries made in the progress of the Coast Survey hydrograpl1y. 

Compiled for the Coast Survey report of 1854. 
9. Description of the lJ nite<l States Coast Survey apparatus for measuring base Iine8. Coast Survey 

report for 1854. 
10. Report on engraving, in relation to the Coast Survey. Coast Survey report for 1854. 
11. Consolidated alphabetical index of the Coast Survey reports for 1844-1853. Published in the 

volume for 18.54. 
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12. On our sense of the vertical and horizontal, and on our perception of distance. Read at the Provi­
dence meeting of the .Association in 1855. 

13. On an index of papers on subjects of mathematical and physical science. Read at the same 
meeting. 

14. On the use of salt mmsh sods in fortifications for facing the steep slopes of parapets, tenaccs, etc. 
Read at the same meeting. 

15. On an index of reference to memoirs and papers on subjects related to the Coast Survey operations. 
Coast Survey reports for 1856, 1857. 

16. On systematizing the abbreviations of titles of periodicals, transactions, etc. Coast Survey r<>ports 
for 1856, 18&7. 

17. Notes on a new form of sounding ap11aratus, proposed for Coast Survey us'e. Coast Survey r<'port 
for,1857. 

18. On the idea of physical and met:iphysical infinity. Read at the Montreal meeting of the Association 
in 1857. · 

19. Views and suggestions on the practice and theory of scientific publication. Read at the same 
meeting. 

20. On some anomalies in the Florida Gulf Stream, and on their further investigation. Coast Survey 
report for 18,58. 

21. On the origin, growt]1, substructure, and chronology of the Florida reef. Coast Survey report for 
1862. 

APPENDIX No. 26. 

LETTERS Fl10M GOVERNMENT OFFICERS, INCLUDING COMMANDERS IN THE ARMY AND NAVY, RELATIVE 
TO THE FIELD .AND OFFICE WORK O~' THE COAST S'CRVEY. 

LNITED STATES J\fISSISSIPPI SQUAORO:'ll, January 5, 1863. 
Srn: 

llfr. StraUEZ and Mr. Feudal! r of tl1e Coast Survey l have rendered tl1emselvcs extremely useful to me 
in compiling maps for the use of the army and na,·y, and making surveys of the field of operations before 
Vicksburg. I sent 1\Ir. Strausz down in a ves8e] near the front of tlie city to make plans and take sketches 
of the batteries, which he dicl to my satisfaction, giving us information that we have not possessed before, and 
showiug the impracticability of attacking Vicksburg by water alone. We might otherwise have run om heads 
against a stone wall. During the ascent of the Yazoo river, and while engaged in taking up torpedoes, our 
passage was contested at every step by two or three thousand riflemen in pits and behind levees, so protected 
that our guns could not hurt them. The vessels were much cut up, the rifle-balls going through and through 
the light upper works. Mr. Strausz accompanied the expedition, and while under fire produced a good 
chart of tl1e river and back country, with which we have made our advances. I could not have got along 
very well without these maps. Both Strausz and Fendall are very assiduous in making maps for future use. 
'l'hi:y are now making one of the State of Arkansas, where we intend striking a blow before returning to 
Vicksburg, the water being still too low to operate there with any 11ope of success. It is all swamp now, 
except in front. "rhen the water rises our vessels can get near to dry land, where they can cover the troops. 

I am, very respectfully, your most obedient servant, 
(Signed,) DAVID D. PORTER. 

A. D. BACHE, Superintendent Coa1;t Sun-ey. 

HEADQt;ARTERS EIGHTEENTH .ARMY CoRPS, STEAMER Jou~ FARON, 

Hilton I1ead Bay, Februar,y 9, 1863. 
Srn: I am desired by General Foster to tender you his thanks for your prompt action in rescuing the 

11teamer Pilot Boy, which was obliged to be left anchored at sea, owing to a defoct in her boilers that entirely 

dil'abled her. 
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Your thoughtfulness in towing the steamer into this port undoubtedly saved to the government one of 
our most valuable light-draught transports. 

I am, sir, your obedient servant, 
JOHX F. A"!\DERSOX, 

CHARLES 0. BorTELLE, Esq., 
1.11ajor and A. A. General. 

Assistant United States Coast Sun·ey. 

FLAGSHIP 1\T ABASH, PonT RoYAL HARBOR, S. C., February 10, 1SG3. 
Sm: I have to acknowledge the receipt of your communication of the 315t ult., reporting your operations 

in pursuance of my orders of the 24th ult. 
Your examination of the channeb and water on the Charleston bar seems to have been comlucted with 

great skill and boldness, and I beg you to receive my thanks and commendation for the 1:mme, and for the 
important information obtained. 

Respectfully your obedient servant, 
S. F_ DL"PONT, 

C. 0. BOUTELLE, Esq., 
Rear-Admiral, Commanili11g Soutli Atlantic Blockading Squadron. 

Assistant U. S. Coa.Yt Survey, 
Commanding United Stall's Steamer Bibb, Port Royal. 

NAVY DEPARTMEXT, BUREAU OF KAVIGATIOX, February 21, 18G3. 
Srn: In compliance with the request of the Secretary of the 'Trea<ury, unuer date of the 2Dth u1timo, 

that he might be furui1:1hed with an account of the number of charts from th« Coa"t Surw-y oftiee, whieh 
have been distributed since the war began, from the Bureau of Navigation, or from the Observatory, and al:5o 
with the juclgmcnt of the department as to the value of such chnrts, and of the personal services rcnuered 
by the Coast Survey officers in the blockades and naval expeuitions of the war, I have the hono1· to report: 

'l'hat the whole number of Coast Survey charts distributctl by the Bureau of N avigatiou to ve~sels of 
the navy between April 20, 1861, and FPbruary 10, 186:1, is 38, 595, besides 105 memoirs on tl1e coast of the 
"C nited States, containing 909 chru:ts; 50 reports containing l, 500 charts, sketches. etc.; 180 tide tables and 
12 Notices to .Mariners. See statement,* and letter of the superintendent of the Naval Observatory accom­
panying this report. 

And in referenc<' to the second part of this inquiry, I am gratified to have it in my power to expi·ess, as 
the result of personal observation and experience, my profound conviction of the great value of the Coast 
Survey charts to the operations of t11e nayy during the 1nesent war, as al8o my high estimate of the per~onal 
services of the officers of the Coast Survey who have been detailed for duty in the blockades and naval 
expeditions of the war. 

I am, very respectfully, your obedient servant, 

Hon. GIDEON WELLES, 

Secretary ef the Nai•y. 

CIIARLES H. DA VIS, 
Cltief <if tlte Bureau. 

UNITED STATES NAVAL OBSERVATORY, WASHlNGTOX, D. C., February 10, 18G3. 
Srn: In compliance with tlrn in~tructions from the bureau, c1atec1 the 2d imtaut, I hav<' th<' honor to 

transmit a statement, showing, oppoE<ite to its name, tl1e numbers of each ruit<'<l State~ Coa~t Survey chart, 
and the aggregate numbers of said charts received from the Superintendent of the Const Survey for di:;tri-

o Omitted, the titles of the charts supplied being printed elsewhere in this 1 epvrt. 

27 c s 
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bution to ve~sPls of tlw navy since tl1e 20th of April, IR61; anil beg to be pPrmitterl to Pxpress t11e great 
obligation of this office to I>rofrssor A. D. 13aclie for t11e promptness and cordinlity with "·hich Le has met all 
the extraordinary demands for information absolutely indispensable to the blockadiug squadrons. 

Yery re8pectfully, your obf.'di<Cnt ~ervaut, 
J. 1\1. GILLISS, 

Captain U.S. :K., Superintendent. 
Commodore CHARLES H. DAVIS, 

Cltir:f r:f Bureau ef l\Tavigation, Na1·y Department. 

NEWBERN, NowrH CAROLI!'\A, Jur1.e 1, 1863. 
MY ugAR Sm: lllr. Fairfif'hl haH just giv£'n me a copy of liis triangulntion wOTk Oil tl1e Neuse river, 

which puts Ill£' in mind to tlrnuk you for the a"si.-tmict• wliidi you li:1n• rendered mte in sending him, l\lr. 
'\Yest, au<l )fr. Hock\n·ll here. Their labor8 have ai<le<l \'<Cry rnud1 in olitaiuing a corr\,'ct lrnowledge of the 
country f(ir military purposee. 

l\lr. Wt·~t's work, from Xcw1Hirt Larrnc),8 to .l\lord1ead City, 11as 1i1eP1J ef11ecially n1lualilc. Han1ly less 
so is the mapped rceomiai8Sallce of }fr. ltoekwdl on the north ~i11e of tlie l'leuse. .Mr. Hockwell's work 
about Little '\Yad1i11gtoll, aml ou the route from Kew Lern to that place, was cxct'llcnt, and of great military 
value. 

Thanking you again for the military aid tliat you have Ln·n aLle to give thi::; department, I remain, with 
respect and kindest regards, ever trnly yours, 

J. G. FOSTER, 

Prof. A. D. BACHE, 
ld.ajor General, Commanding. 

Superintendent U. 8. Coast furz:cy, JVaslu:ngton, D. C. 

ENGINEER DEPART.'.11E.\IT, 

JVasli.ington, D. C., July 24, 1863. 
SIR : I have the honor to enclose herewith a copy of a fotter just received from Captain 'I'. L. Casey, 

corps of engineers, cxprcesing his irnfobtt~dne,;~ to Assistant W. S. Edwards, of the Coast Survey, for valu­
able assistance ren<leret1 him in nmking an examination of Hockland harbor, Maine, with a view to its defence, 
aud I desire to add my tlianks to thiB acknowledgment of Captain Casey's for the aid to our operations thus 
received. 

Y cry respectfully, your obedient servant, 

JOS. G. TOTTEN, 
Brigadier Gcticrcd, Cltiif Engineer. 

l'rof. A. 11. 13ACllE, 1Supcrintcrulcnt United Stales Coast S'11rve!J. 

UNITED STATES ENGINEER 0FPICJ<:, 

Rockland, Maine, July 18, 1863. 
GEN}:RAL: I feel it incumbent on me to report tlrnt my reconnaissance of the shores of this harbor on 

the 15th instant, fo1· the purpose of sdt·cting ~it.-~ for batteries, waR very much expedited and assisted through 
the courte<<;r of Mr. \Y. l::i. Edwanh, of the Lnited States Coast Survey schooner Arago, who kindly accom· 
panied me aud furuiBlrnd me witl1 a rnanu,.,cript ma1i. 

'l.'here can be 110 douht tliat such co-operation between <lifforcnt branches of the grwernment service tends 
to the he~t intPre8t8 of the country nt lnrµ;e. 

I am, general, very rcs1lcctfully, your obeclieut s<>rvant, 

.Brigadier General JOSEPH G. To1"J'E:V, 
THOS. LINUOI.,N CASEY, Corps Engineers . 

Chief Engineer U. S. A., Waahi11gton, D. C. 



 

THE UNITED STATES COAST SURVEY. 211 

IlEADQrARTERS DEPAwniE'.\"T OF THE Sm;T11, 

ln tlte Field, Engineer's qffecc, JJ[orris Island, S. C., August [), 1863. 
Sm: The maps of Charleston harbor came duly, and have been of the greatest service to us. 
_Your charts of thio coa~t a1·c invaluable to us. '!'heir great amount of' 1letail and extreme accuracy leave 

nothmg to be desired in a military map. * * * Little high-tide marsh-streams and hummocks 
no ll1rgcr than a tent-floor, which apparently could never possess the lea~t interest or value on a map, have 
proven to Le important landmm·ks and lines of communication for scouts and picket;;. * * * 

Very r8Bpectfu1ly, your obedient servant, 
T. B. BROOKS, 

Captain Volunteer EngiReers, A. D. C. and Assistant Engineer. 
To the assistant in charge United States Coast Survey office, '\Vashington, D. 0. 

u. s. 1i:IISSJSS!PPI SQt:ADRO:S, FLAUSlllP BLACK HAWK, 

Ojj" Kew Orleans, Augu.•t 5, 1863. 
DEAR SIR: • • * I cannot speak too 11igbly of' the interest shown by the gentle-

men of the Coast Survey, Messrs. Fendall and Strausz, in the difficult works in which they were engaged, 
anrl I feel much indPhtcrl to them for the willingness and ability manifested in any service required of them. 

I regret exceediugly that l\Ir. Fenrlall was di"abled hy :;ickne><:; wliile cm1)loyed on the BmTey of Yicks­
bnrg and its vicinity. He succeerlerl, howcvCl', in fini~hing all except the approachc~ dug by our army, which, 
m< remarkable specimens of energy, bravery, skill, and endurance, should accompany the map. • * • 
'Vith many thanks to yourself for allowing me the use of your assistants, and hoping that you will always 
permit me to call on you for hydrographic assistants, I remain, very truly and respectfully, yours, &c., 

DAVID D. POitTElt, Rear-Admiral. 

A. D. BA<JHE, Esq., Superintendent Coast Survey, 1Yasliington, D. C. 

DEPARTMF.NT OF STATE, 

TVasltinp·ton, D. C., .August lS, 1863. 

Sm: In the early part of the rebellion, the department found it convenient and useful to tr1wsmit to the 
diplomatic and consular officers of the U niterl States at the principal places in foreign co_untrieE< a ump ~howing 
the progres:1 of the Union armies in crushing the rebellion. During the presc>nt month a revi1wr of the 
operations of the war on sea ancl lmul has been preparnd and sent to many of our agent~ abroad. A few 
only of the maps prepared, as it i~ bdit>ved, at your office, which wern intclllled Lo al'cornpany it, were 

received in time to be transmitt!'d with this review. 
The public interest woulJ be promoted if the department could receive from your office tl1ree lmudred 

additional copies of the map above mentioned. 
I am, sir, your obedient servant, 

F. '\V. SE,YARD, Acting Sr·actary. 

Prof. A. D. BAcHF., Superintendent United States Coa.~t Surr<~!f· 

ENGINEER DEPARTMENT, 

Wasliington, D. C., September 4, 1863. 

Sm: I take plea.sure in sending you the copy of a letter from Captain T. L. Casey, corps of engineers, 
in which he returns hisc thanks for the valuable services rendered by certain officers of' the Coast Surv<'y in 
aiding him in the prosecution of his labor, in erecting temporary batteries for the defences of Belfast and 

Eastport, 1\Ie. 
'l'he department takes leave on this occasion to renew the seiitiments recently expTcsl:led to you by the 

chief engineer, in acknowledgment of similar important aid to engineering operation;; deri\'Cd from the 

resources of the Coast Survey. 
Very respectfully, your obedient servant, 

J. C. '\VOODRUFF, lllajor Enginf'er.• in clwrg('. 

Prof. A. D. BACHE, Superintendent United State.a Coa.s' Surcey. 
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UNITED STATES ENGINEER'S OFFICE, 

Portland, Jl;Iaine, September 1, 1863. 

GENERAL: I have the honor at this time, and through the department, to return my thanks to the United 
State~ Coast Survey for the assistance and kindly co-operation given me by Assistants S. C. McOorkle and G. 
A. Fairfield, and bv Sub-Assistant W. H. Dennis, and their efficient aids, during the pas~ two mouths, in the 
establishment of t;mporary batterieB for the defence of Belfa~t and Eastport, Me. Their instrumental obser­
vations, and the maps furnished by them, were of great value in furthering the wishes of t11e g·overnment for 
the establishment of :field-works at these places. 

I am, genernl, very respectfu11y, your obedient servant, 
THOS. LINCOLN CASEY, Captain ef Engineer!!. 

Brigadier General Jos. G. 'l'oTTEN, 

Chief Engineer U. S. A., fVasltington, D. C. 

FvttTRESS MONROE, VA., 1'loumber 6, 1863. 

DEAR Sm: In Jcaving this department, I beg leave to express to you my warm thanks for your kind­
ness in detailing officers of the Coast Survey at various times to act as topographical officers on my staff. 
Their services in making military snrvf'ys have been very valuable, and fully show the advantages to the 
government of having this trained corps of scientific gentlemen in time of peace to be useil in the survey of 
the coast, ancl in time of war in military 8nrveyi; and reconnaissances. 

Again, be pleased to accept my thanks, and believe me, yours most truly, 
J. G. ];"'OSTER. Major General. 

Prof. A. D. BAcHg, S11paintendent United Statu Coast Suri-ey, Washington, D. C. 

HEADQCARTERS DEPARTMENT OF THE Cu11rnl!RLAND, 
Chattanooga, November 22, 1863. 

DEAR Srn: Permit me to thank you most cordially for your kindness fo placing under the direction of 
:Brigadier Genera] W. Ji'. Smith, chief engineer department of tho Cumberland, Messrs. P. C. F. \Yest, 
Clarence Fcndall, F. W. Dorr, ancl .J. W. Donn, officers of the Coast Survey service. In the short time 
they have been on duty at tlHw1 headquarterB, they have r.cndercd most valuable service in reconnoitring, 
surveying, and mapping the country. 

Would it not be a legitimate branch of the duties of the Coast Survey to have the important rivers 
running through the country occupied by our armies accurately surveyed 1 .As lines of communication and 
supply, it would be very important to possess information concerning their adaptability to navigation at all 
reasons of the year. 

I shall desire to retain these officers with General Smith as long as you can spare their services. 
Very respectfully, your obedient servant, 

GEO. H. THOMAS, 
Ma_jor General U. S. A., Commanding. 

Prof. A. D. BACHE, Superintendent United State1 Coast Sur1,ey, Wask~ngton, D. C. 
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FLAG ·STEAMl::R PHTLAllELPHIA, 

Off JJlorris Island, Sor~m'1a 26, 1863. 
DEAR Sm: I have received the copies of Charleston harbor, with position5 of Latterics, ve:"sds, &c., 

and to-day the colored charts of the harbor. 
l•'or thc~e, as well as fo1· previous plans, &c., please accept my tlrnnks . 
.And be so good as to assm·e Pl'OfotJsor Bache of my earnest apprcci!ttion of the valuf' of tl1c noble work 

over which he presides, and which lie has rendered an honor to the country. 
Very respectfully, your olJedicnt servant, 

J. A. DAI-ILGHEN, 
Rear-Admiral, Commanding South Atlantic Blockading Squadron. 

Mr. J. E. HtLGARD, Assistant 1'.n cl1arge ef D'nited State.9 Coast Survey Qffe1:e, ~c. 

HEADQJ:ARTERS .ARMY AND DrsTRICT OF NonTH CAROLL~A, 

l\'ewbei·n, ~Y. C., l\'oct:mber 30, 18G3. 
DEAR Sm: I have the honor to acknowledge the receipt of several valuable maps and a memoir relating 

to the coast of JSorth Oaroliua. In the valnahlc memoir I fouml reliable information touehiug tin· charndl'r 
of tl1e sounds between Kew Inlet and New ll.iver inlet, not to he had el~ewhere. For tl1ese and former con­
tributions from your aLly administered department, please accept my tLauks. 

Very respectfully, your obedient servant, 
JOHN PECK, }Jfojor General. 

A. D. BACHE, LL. D., Superintendent United States Coast Surrey, lVashington, D. C. 
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APPENDIX No. 27. 

Coast Survey parties engaged in military departments or on duty wit!& blockading squadrons du1·ing tlte 
working season cndi1<g witlt June, 1863. 

Section. Locality. linder the immediate 
command of- Names of assistants and aids. 

I Service. 

- -------- --------------!---------------
II Sandy Hook. __________ , For use of Engineer H. L. Whiting,as•ista.nt .•••••• I Topography. 

department. F. P. Webber, sub-assistant. ••• ! Topography. 
J. W. Donn, aid .••••• ________ ! Topography. 
H. Mitchell, assistant. •••.•••• i Hydrography. 
C. P. Dillawav, a.id.------ •••. ! Hydrography. 
A. M. Wetherill, aid .••••••••• ; Hydrography. 

, .J. W. Brown, ai<I ___________ _: Hydrography. 
I : 
: I 

Lea.gue island, Pa...... For Navy Department. I Geo. Davidson, asHist~nL •• -- . i Topography and hydrography. 
, I , 

III Montgomery and Prince Col J. N. Macomb, i C. M. Bache, sub·assista.nt. ____ /Topography. 
, George'8couuti.,s, Md. i U.S. E. C. Ferguson, sub·a.s•istant. ·--·i Topography. 
f I. Hull Adams, assistant ------j Topography. 

I Prince George's county, Col. J. N. Macomb, J. W. Donn, aid.····-----·-· Topogl'ltphy. 
Md. U. 8. E. F. A. Lucber, aid •••••••••••• 1 Topography. 

C. 8. Hein, aid·------------- Topography. 

Fortifications of Wash- Gen. J. G. Barnard ••• C. A. Schott, Msistant •••••••• Triangulation. 
ington, D. C. B. H. Courtenay, aid·-··-···· Triangulation. 

Rosier's bluff, Md_ •• __ Gen. J. G. Barnard. __ A. M. Harrison, a.ru;istant •••••• Topography. 
H. W. Bache, aid ____________ Topography. 

A. LindenkohL .--~-- ---- •••• , To.pograph~. 

Fairfax county, Va. Gen. J. G. Barnard._.

1

, C.H. Boyd,sub-ass1stant ______ , Triangulation and topography. 

Near Fort Lyon, Va. ... Oen. J. G. Barnard .•. C. M. Bache, suli-assistant .•••. 1 Topography. 
IT. C. Bowie, a.id-------------1 Topography. 

Stafford county,Va., and Gen. "r· B. Franklin. C. M. Bache, sub-assistant.···· I Reconnais&'tnce surveys. 
Fredericksburg. P. C. F. West, sub-assistant. ··1 Heconnaisl'ance surveys. 

Charles Hosmer, aid---·-----· Reconnaissance surveys. 

Sea-coast of Maryland c By re<ptest of Navy Lt. Comdr. T. S. Phelps, U.S. N. Hydrography. 
and "Potomac river. Department. C. Junken. ---- ------ ---· •••• Draughtsman. 
(Steamer C~rwin ) 

TV Neuseriver,N.C. (Sehr. Gen. J. G. Foster •••• G. A. Fairfield, assistant .••••. Triangulation. 
James Hall.) H. Anderson, aid ••••• ·------· Triangulation. 

y 

Craven and Beaufort Gen. J. G. Foster •••• P. C. F. West, sub-assistant. •. ReconnaiSFance surveys. 
counties, N. C. C. Rockwell, aid ••••••••••••• Reconnaissance surveys. 

Winyah b1ty, Charleston Admiral S. F. DuPont. 
bar, Port Royal. S. C.; 
Savannah entrance, 
and Ossabaw, Georgia. 
(Steamer Bibb.) 

Wassaw l!Ound, Georgi&. Admiral S. F. DuPont. 
(Schooner Arago.) 

Wassaw sound, Georgi&. Admi1al S. F. DuPont. 
(Schooner Caswell.) 

C. 0. Boutelle, aS&istant. •••.• Hydrography. 
.T. S. Bradford, aid .• _. _____ • -1 Hyd rography. 
W.W. Harding. aid----------1 Hydrography. 
P. Frazer, jr., aid ________ ----1 Hydrography. 
Robert Platt.·-----·-·--···--: Hydrography. 
C. Willenbuclier •••••••••••• .I Draughtsman. 

W. S. Edwards, sub-assist11.nt __ 

1

1 Hydrography. 
A. R. F~untleyoy, aid •••• ·-·- Hydrography. 
F. H. Dietz, aid ••••••••••••• , Hydrography. 

W. H. Dennis, sub.a.sslstant ••• I, Topography, 
R.H. Talcott, aid ............ I Topography. 
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APPENDIX No. 27-Continueu. 

! 

Section Locality. II Umler the immediate 
cumrnaud of- Names of assistants and aids. Service. 

VI 1 1'"errnmdina and St. Au· : Direct tax commis- IF. W. Dorr. •••••••••••••••. General service as topographer. 

VIII 

gustiac, Fla. i siuners. 

I
! Florida reef and Char- Admiral 

lotte harbor. 18tcam- Badley. 
er Vixen.) · 

I 

Theodorus I Edward Cordell. actingas8istant. 
C. 'l'. Jarddla. sub·asHllitant •••. 
'I'. C. Bowie, aid, •••••••••••. 
L. L. Nicholson, ai<L ••••••••. 
H. M. De Wees, aid •••••••••. 
L.A. Sengteller, aid •••••••••. 

i A. M. Wctherill, a\d ••••••••. 

Hydrography. 
Hydrography. 
Hydrographr. 
Hydrography. 
Hydrography. 
HydnJµ-raphy. 
Hydr~gmphy. 

I 

I 

Louisiana .••••••••••••.• Gen. N. r. Banl,s .... I J. G. Oltmanns, sub-assi8tant Topography and reconnaissance 
Charles Hosmer, aid; S. H. surveys. 
J,yman, aid. 

I Mis~issippi and Arkansas 
1 
Admiral D. D Porter_! F. R. Gerdes, assistant; C. Fen- Topogmphy and reconnaissance 

I 

rivers. II I' dall. Hnh·a>Histant; Alexan- sun·eys. 
dcr Strausz. 

I 

8t. Louis •••••••••••••. ,

1

,1 Col. R. D. Cutts •••.. 1
1 

R. M. Bache, assistant; R. E. Topography. 

1 
1\lc~Iath, aid. 

I 

APPENDIX No. 28. 

Occupation of parties on tfte Atlantic coast and in military departments brtwecn June and 1\f.1rem'bcr, 18G3. 

Section. I Locality. : Under the immediate 
! • command of- Names of assistants and ah18. Service. 

I 'Passamaquoddy bay, Me_' ____________________ i W. H. nP1rnio, Rllh-aERiEtant .••. ' Top11grnphy. 
I i R.H. Talcott, ai<L ••.•.•••••. I Topography. 

Coast of Maine •••••••. 
1 
•••••••••••••••••••• 1 F. P. Webber, snb-assistant .••. 1 Triangulation. 
I , , 

'Vinter. harbor, Me ••••• 1 ••••••••• __ ••••••• ·-I C. Rockw~l'., sub·~istant. ••• -i 1:o.pogmpli~. 
Blue 11111 bay, Mc .•••• .I ......... __ ._ ..... _ .1 G. A. Fa1rheld, assistant. ••••. I 1 rrnngulntwn. 

. I I~· Anderson, aid·:·····--··-' Triaugulation. 

Penobscot rive1-, Me •••• 
1 

...•.. ---------·····115· C. McCorkle, ass1~tant •••••• Triang1ilation, 

Rockland harbor, Me ••• 

1

1 •••••••••••••••••••• , \\". S. Edwards, sub-assistant. Hydrography. 
I I<'. H. IJietz,aid .••••••.•••••. Hydrugraphy. 

Camden harbor, Me •••• 1 •••••••••••••••••••. 1 F. W. Don-, sub nssistant •••••. r Topography. 
j j J. F. McCabe, aid ...•.••••.••. : TopugrFtphy. 

St. Geor!!;e's river, l\Ie., 1-------------····---·1 n. Ferguson.sul1-:t!<sistant .••••. ! Triangulation and topogra1Jhy. 
entrance of Penobscot i j Edw'd Contd!, actiug assi~tant.I Hyd1ogmphy. 
bay. I I 1.1. M. ~cWees, aid_ .••••••••••. '. Hydrography. 

i ~- A. 8e~!(tdl~r, a1<l •••••••••• \ Hy<l rography. 
I G. Bradtuid, aid···········--! Hydrogrnphy. 

I I I 
Casco bay, Me ••••••••• 

1

1 
•••••••••••••••••••• 

1

: r_•'. II. Gerdes, a>sistant. ••••••. i Hydrography. 
C. T. lanlella, snlH1ssistant •••. 1 Hydrogmpby. 

1 
, C. Fenda.ll, 8'Uh·a~si:staut ___ ,.. __ : ll\dro~nq1hy. 

i 1 T. C. Bowie, aid .••••. ---·---1 Il}drography. 

I ' ' MbaquoitM and 111i<ldlc 1 
•••••••••••••••••••• J A. ,V. J..ongfcllow, as~istant •••. 

1

1 Topography. 
aye, e. 

I 
Approaches to Porlfand ••••••••••••••••• _.. Lt. Comdr. T. 8. PhelpR, U.S. N •

1

1 Hydrograph~·-
harbor. C, Juuken •••••••••••••••••• Vraught~wuu. 



 

216 

Section. Locality. 
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.APPENDIX No. 28-Continued. 

Under the immediate 
command of- Names of assistants and aids. Service. 

----,----------- -----------------------------------

I 

II 

Boston harbor _____ •••. 

Narragansett bay, R. L_ ---- ___ - .. - - - -- - - -- -

Coast of Connecticut. ___ ----- _______ --- _ ----

New Haven harbor.------------------------

! Hudson river, N. Y - ____ - - - - - - - - - - . - - - - - - - - -

H. ~itc.hell, assis.tanL--------i Hydrography. 
C. I. D1llaway,a1d ___________ i Hydrogmphy . 

.A.. M. Harrison, assistant; c. I Triangulation and topogm.phy. 
Hosmer, sub-assistant; H. \V. -, 
llache, aid . 

.A.. D. Bach~, Rnp~rintendent; ! Primary triangulation and mag­
G. W. Dean, assistant; R. E. i netic observations. 
Hiilter, sn?-ass~stant; 8 .. H. 'I 

Lyman, aid; E _ W. Perkms, 
aict. I 

i 
R. E. Halter, sub-assistant ----' Reconnaissance. 

I 
Edmund Blunt, assistant ______ ; Triangulation. 
A. T. Mosmt1n, oub-asoistant_ __ , Triangulation. 
J, A. Sullivan, sub-assi8tant ____ ' Triangulation, 

New York harbor and---·---------------- Lt.IJomdr.T.S.Phelps,U.S.N. Hydrography. 
Montauk pvint. C. Junkten ------------------ Draughtsman. 

Hudson river __________ -------------------- W.W. Harding, aid; Alex'r 
Strausz, acting assistant ; C. 
S, Hein, aid; P. Frazer, jr., 
aid; H. G. Ogden, aid. 

Shore-line survey and hydrog­
raphy. 

~- Coastof New Jersey .... -------------------- John Farley, assistant. __ _ Triangulation. 

III 

IV 

v 

VIII 

Philadelphia and en vi­
rons. 

Gen. N. J. T. Dana, 
1 

A. D. Bache, superintendent; 
Gen. Geo. Cadwala-1· Georp;e D'.'~idson, .assistant; 
der. H. L. Wlntmg, assistant; C. 

0. Boutell~, a&;istant; C. M. 
Bachc,as"istant; R. l\I. Bac"'hc, 
as•i;tant; C. Rockwell, sub­
as8istant; J. S. Bradford, sub­
ru;siotant; A R. Fauntleroy, 
aid; R E. McMath, aid; E. 
Hergesbeimer, W. B. McMur­
tric. 

Military reconnaissance, surveys 
for sites, and erection of field­
works for defensive purposes. 

Delaware breakwater ___ For Engineer depart- .Capt. C. P. Patterson, hydro- Hydrography. 
ment. graphic inspector. 

Baltimore, Md _____ . ___ Col. W F. Raynolds •• J. W. Donn, aid------------· Topography. 
A. LindenkohL ______________ ! Topography. 
C. H. Boyd, sub-assistant _____ ! Triangulation. 

Near Fort Lyon, Va ____ Geo. J. G. Barnard ••• C. M. Bache, assistant ________ : Topography. 

Charleston bar. (Sehr. Admiral J. A. Dahl-
Bailey.) gren. 

Chattanooga, Tenn_---- Gen. U. S.Grant,(Gen. 
W. J<'. Smith.) 

T. C. Dowie, aid------------- Topography. 
! 

W. S. Edwards, wssista.nt •••••• i Hydrograpby. 
II'. H. Dietz,ai(L •• :-··------·I Ilydrography, 
L . .A.. Sengteller, a1d _________ 

1

, Hydrography. 

P. C. F. West, assistant; C. Under orders for topographical 
Fendall, sub-assistant; F. W. surveys and reconnaissan-0e. 
Dorr, sub-assistant; J. W. , 
Donn, aid. 

I 

Louisiana. --- --- ------ General N. P. Banks, J. G. Oltmanns, assistant; Chas. I Topographical reoonnaiEsance. 

I (Gen. W. B. Frank- Hosmer, sub-assistant. 
lin,) 



 

Tll J: lJXITED STATES COAST SUHYEY. 

APPEXDIX No. 29. 

Aids to nauigation placed or rccommendrd 1'y Coast Survey as.~istan's, and referred for tlte infonnatirm r!l 
tlte Ligltt-lwuse Board. 

Section. Object. 

I St•c01Hl-oh1sR can buoy to m11rk the outer 
bay le<!"''" on Th;, cdg-e of the maiu 
channel of Penobscot b"Y· 

II 

III 

Spar buoy on the north end of the inner 
ha~ .. J...-dges off Leatil>ct.te1 ~s narrows, 
Penob cot bay. 

Smrrll "par buoy on a ro"k in Leadhelter's 
narrows. 

Spar buoy on a led::-;e at the soutlif'ast side 
of Leadliettcr s islund, Penoh•cot Lay. 

Sp::tr buo~.,. to mruk a dangerou~ ledg-~ in 
the pas8,1gc between L .• irey's island and 
LeadLett,;r's island. 

Rpar buoy to mark a dangerous ledge in 
tlrn channel hdween Hurricane island 
and the White islau<fa, entrance of Pc­
nob~cot bay. 

Spar buoy in the reach off-Dog P<>int, and 
hetween it and Green island, to mark 
the channel towards Carver's harLor. 

Buoy to mark a rock in the reach, having 
only Rix feet at low water, opposite to 
Creed 'A P'Gint. 

Spar buoy on the ledge at Pe!\rce's nar­
rows, on the north side of the entrance 
to Carver's h,.<:bor. 

In the ma.in channel to Carver's harbor, 
a spar buoy off the western point of 
sunken ledges projecting from Airey's 
ledge. 

Spar buoy in the ma.in channel of Carver's 
harbor, to mark the eastern end of 
sunken ledges, and, with the former, to 
show -ihe breadth of the channel. 

Iron spindle on Norton's Point ledge, in 
the entrance to Carver's harbor. 

Buoy on a danger(lllS ledg;e with eleven 
feet water, on the south side of the 
channel into Penobscot bay, and about 
two milei; west of the north end of Me­
tinic island. 

Buoy to mark the rock in twenty-four feet 
water one mile and a half from Montauk 
Point light-house. 

A black spar buoy to be placed about 
three-qu'\rters of,. mile S.SE. t E. from 
Maryland Point, north of and close to a 
ten-feet lump. Position marked on the 
chart of the Potoma<:. 

A red spar buoy to mark the position for 
turn fog at Maryland Point. 

28 c s 

By wl10m recommOCtdcd. I>ttfo of report, de, 

Assistant \V. S. Edwards •••••••. '. Hecommcmkr! to t!w Li:: ht IHnN' 
Board RL·pt.en1bcr 21, lHti:;. 

i 
Assistant W. S. Edwards .•••••. _: Recomm<>n<lcd to the Lidil-J1ousc 

Assistant W. S. Eclwards ____ -··· 

i 

Board 1-'epteru her 21, lS G 3. 

Recommended to the Li;:rht·house 
Board Septerubcr ZI, lHli:l. 

Assistant W. S. Edwardo---·---· 1 Rec01nnrnnd,•1l to th0 Lj;c:ht-honsc 
l:loar<l St•ptcniher 21, 1Kti3. 

Assistant W. S. Eu wards •••••••• Rccommewlcd to the I-i;:rbt-honse 
llmLrd l-iepLeru l•er 21, lo<li:1. 

Assi.ita.nt W. S. Edwards •••••••. Recommencle:i t-0 tbe Li;:rht-hou~e 
Board September 2 l, lo<o:J. 

Assistant W. S. Edwards •••••••• 

Assistant W. S. Edwards •••••••• 

Assistant W. S. Edwards •••••••• 

I Assistant W. S. Edwards •••••••• 

Recommrnded to the Light-lwuee 
Board September 21, l8G3. 

Recommended to the Light-lrnuse 
Board September 21, 18fi3. 

Recommended to the Lig-lit-house 
Board September 21, li:rn3. 

Recommended to the Light-house 
Board &ptemlJer 21, l8li3. 

Assistant W. S. Edwards ••.••••• , Recommended to the Li~ht-hou"e 
' Boa.rd September 21, l81i3. 
i 
i 

Assistant W. S. Edwards •••• ____ 

1

1 Ikcommended to the Light-house 
Boa.rd September 21, 1863. 

Acting Assistant Edw!\rd Corde!LI Reported August 7. l Rfi3. 

I 
I 
I 

Lieut. Comdr. T. S. Phelps, U. j Recommended to the Li;.d1t-bouse 
S. N., 8138ist&nt. I Board September 21, 1863. 

Lieut. Comdr. T. S. Phelps, U. I Recommended to the Light-house 
S. N., a&istant. Board September 21, 1863. 

Lieut. Comdr. T. S. Phelps, U. 
S. N., IMlBistn.nt. 

I 
Recommended to the IXi:bt-honsc 

Board St•ptcmber 21, Hl63. 
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APPEXDIX No. 29-Continued. 

Section. Object. By whom recommended. 

---- :-------------·---~·~~--- --------------
III i To mo.-c the black buoy off Lower Thom's 

l'oint and set it uear the eightctn­
foet Jump indicated hy the chart of the 
Potomac. 

To set the Smith Point red buoy so as to 
mark a seveutee11-feet lump near the 
point. 

X To move the Persimmon Point black buoy 
(Potomac Ii ver) and oet. it east of a oev· 
enteen-feet lump as rmirked on the 
chart. 

That a black spar buoy be placed near 
the three and a half fret lump •huwn 
l1y tlie chart to be a mile nnLl three­
qnarter8 SW. ~ S. (magnetic) from Upper 
Ccda.r Point, lJotomac river. 

For a red spar buoy in eighteen feet Willer 
oft' Speak's house, to enable vesRcls to 
turn through Nanjemoy reach, Pu to mac 
river. 

Spindle in lieu of 'the ~var buoy on Com­
mission Rock, Mare Island strait, Cal. 

Lieut. Comdr. 'l'. S. Phelps, U. 
S. N., assistant. 

Lieut. Comdr. T. S. Phelps, U. 
S N., assistar.t. 

Lieut. Comdr. T. S. Pkclps, U. 
S. N., ll.Esistant. 

Lieut. Comdr. T. S. Phelps, U. 
S. N., asoistant. 

Lieut. Comdr. T. S. Phelps, U. 
S. N. , assi~tan t. 

Assistant .A. F. Rodgers ____ _ 

I D.>te of report, etc. 

!------~------ --·-·-
I 

Recommended to the Light-house 
Board Hepteruber 21, 1863. 

I Recommended to the Ligbt.house 
Board 8eptember 21, 18G3. 

December 31, 1862. 

December 31, 1862. 

December 31, 1862. 

December-, 1862. 

Buoy or spindle to mark Little Alcatraz, Assistant .A. F. Rodgers ______ •. December-, 18fi2. 
a rock off the nortbweRt end of Alcatraz 
island, San Franci,;co Lay. 



 

LIST OF SKETCHES. 

1.-A. Progress sketch, Section I, primary triangulation. 

2.-A. bis. Progress sketch, Section I, upper sheet, coast of l\Iaine. 

3.- Rockland harbor, Maine. 

4.- Casco bay, Maine. 

5.- Boston harbor, resurvey of 1862. 

6.- Nantucket shoals, new edition. 

7.- Phelps's ledgp, and Great Eastern rock, off Montauk Point. 

8.- Hudson river, from New York to Haverstraw. 

9.- Hudson river, from Poughkeepsie to Troy. 

10.-C. Progress sketch, Section III, Chesapeake bay and estuaries. 

11.- Beaufort harbor, North Carolina, resurvey. 
12.- Port Royal entrnnce, South Carolina, resurvey of 1863. 
13.-F. Progress sketch, Section VJ, Elorida keys. 

14.- Straits of .Florida, general coast chart No. X. 

15.- Florida keys, from the Elbow to Lower 1\fatecumbe key, coast chart No."69. 

16.- Florida reefs, from Long key to Newfound Harbor key, coast chart No. 70. 

17.-

18.-

19.-

20.-

21.-
22.-

23.-

24.-J. 

25.-

26.-

27.-

28.-

29.-

30.-

Western end of Florida reefs, including Tortugas keys. 

Atlantic coast, No. I, Cape Sable to Sandy Hook. 

Atlantic coast, No. II, .!'\ antucket to Cape Hatteras. 

Atlantic coast, No. III, Cape Hatteras to Mosquito inlet. 

Atlantic coast, No. IV, Mosquito inlet to Key West. 

Gulf coast, eastern part, Key West to Mississippi river. 

Gulf coast, western part, Mississippi river to Rio Grande. 
Progress sketch, Section X, coast of California. 

Halfmoon bay, California. 

San Pablo bay, California. 

Tomales bay, California. 

Washington sound, Washington Territory, (new edition.) 

General progress sketch for 1863. 

Diagrams illustrating discussion of magnetic observations at Girard College. 
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