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IN Tm; HOUSE OF REPRESENTATIVES, April 10, 1866. 

Resol1'ed, That there be printed two thousand and five hundred copies ( ex:tra) of the report of the Superintendent of the 

United States Coast Survey for the year 1"6:i; of which one thousand shall be for distribution by the Superintendent of 

the Coast Survey, and one thousand five hundred for the use of the members of this house. 

IN THE SENATE, .April 10, 1866. 

Resol'Ced, That there be printed of the report of the Superintendent of the United States Coast Survey for the year 1865 

one thousand copies extra for the use of the Senate, and one thousand copies for distribution by the Super~ntendent of the 

Coast Survey. 



 

LETTEH 

FROM 

THE SECRETARY OF THE TREASURY, 
TRAl\;SMITTl:>JG 

'l'HE ANNUAL REPORT OF THE SUPERINTENDE~T OF THE U. S. COAST SURVEY J<'OR 1865. 

TREASURY DEPARTMENT, Marek 24, 1866. 

SIR: I have the honor to transmit, for the information of the House of Representatives, a report made 

to this department by A. D. Bache, LL. D., Superintendent of the United States Coast Survey, on the pro

gress of that work during the year ending November 1, 1865, and an engraved sketch showing the general 

progress made in the survey of the Atlantic, Gulf, and Pacific coasts; also the manuscript map of progress 

brought up to the same date, in accordance with the act of Congress approved Mareh 3, 1853. 

I have the honor to be, very respectfully, 
H. ?vlcOULLOCH, 

Secretary ef tke Treasury. 
Hon. ScauvLER COLFAX, 

Speaker ef the HO'IUe ef Repre11e11.tati'lles. 
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KINCHELOE, SUB-ASSIST ANT JULIUS. Trianiulat.ion nnrth of 

Monterey bay, 28. 
KING, V. E. Clerk in Coast, Snrvey office. 
KONDRUP .• r. c. Engraver, 33. 
KOOS BAY, OREGON. Hyclrography of, :ro; tidal obr.1ervationi'l, 30. 
KNIGH11, JOHN. Engraver, 33. 
KREBS, C. G. Lithographing Division, 35. 

L. 
LATITUDE. Cloverden station in Cambridge, 9, 160-165; Wel!t Hill11., 

L. I., 18; of various stations, 99-137. 
LAWSON, ASSISTANT ;J. S. Triangulation of Sui•un buy, Cal., 29; 

hydrography of Koos bay, 30. 
LEAGUE 1SLAND, DELAWARE RIVER. Topography and hydro-

graphy of, 19. 
LINDENKOHL, A. Drnwing Divfaion, 32; Lithographic Divll!ion. 35. 
LINDENKOHL, R. Drawing and Lithographic Divisions, 32. 
LINDENKOHL, F. Drawing Division, 3:l. 
Ll'l'HOGRAPHING DIVISION, 34, 35. 
LOGAN, J. H. Drawing Div!Bion. 33. 
LONGFELLOW, ASSISTANT A. W. Topography of C"sco bay, 15; 

inspection of topograplly in Section I, 15. 
LONGITUDES, 8, 9; of varioue stationsj 99-137; reports on progress and 

method of determining by occultations, 138-149; repor-t on progress of 
determining by the electric tckgraph 1 150, 151; report on the declina
tiom1 of standard time stars, 152-154: corrections of errors in the list of 

circumpolar .sta.t'Br 155-159. 
LOOKOUT l\IOUNT AIN, TENN. Topography of, '.16. 

MAEDEL, A. l\!, Engraver, 33. 
MAE DEL, E. A. Engraver, 33. 

M. 

MAGNETISM. Remarka on, 9 i observatio-na at Portland, Me. 1 17; near 
Fire Ialand base, N. Y., 17, 18; K{'yWest, 26; results of ~bservations 
mad.0 at Eastport, Me., 166-l74: explanation -of the construction of 
charts of magnetic declination, 174-176. 

MAPS AND CHARTS. Remark• on, 8; list of, worked upon during 
the year ending November l, 1865, 47, 48; list of origin-al topographic, 
50-74; of original bydrographic, 75-99. 

MARCY, (surveying schooner.) Sectton X, 29. 
MARINDlll!, H. L. Speele.l •nrvey of San Juan river and harbor, 7; 

topography of Potomoo river, 21. 
MATHIOT, GEORGE. Electrotype and Photographing Division, 34. 
McCJ,E'RY, ASSISTANT M. :J. Drawing Dlvlslon, 32. 
McDONNELL. TliOlllAS. Services In Superintendent's party, 17, 
Mell.A TH, R. E. SpeciJll •urvey of San Juan river and harbor, 7. 
MCMURTRIE, WM. B. Draughtsman, ~. 33. 
MEDOMAK RIYER, ME. 'ropography of, 1\t. 
MISSISSIPPI RIVER. ReeonnalllSllDce of, 26, '.!I'. 
MITCHELL, ASSISTANT HENRY. l!peelsl survey of Bo•tITTI bar• 

bor, 15. 
MITCHELI., A. C. ServiCflll ln Soction V, !14. 
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MONT ERBY BAY, CAL. Triangulation north of, 28. 
MOSMAN, SUB-ASSJS'l"'ANT A. T. ServiceK in Section Il, lB; on 

Mik'Rissippi riv~r, 27; determinationti of longitude!! in Illinois, Kentucky, 

Alabama, Tt-nnees-ee, and Mh1-riouri1 137; mngnetie ob~ervationP. at 
Ea.i'!tport., 166. 

MUSCONGUS BAY, ME. Topography of MHnds in, 13; hydrograpby 
nf, 13. 

N. 

NANTUCKET HARBOR, MASS. Topogra1>bkal and hydrographic 
resurv1o_1y (lf, 15, 16 

NARRAGANSET EAY, R. I. Topogn1vhy and hydrography of, lti, 17. 
NAY AL FOUCES, Services wHh, Z.2-28. 
NAVESINK, N.J. Topography of, 18. 
NAVY YARDS. Site1'for1 in wc~tern waters, 28. 
NES, SUB-ASSISTANT F. F. St:'rvkes iu Se~tion II, 18, 
NICHOLSON, L. L. Serviee• in Quohog !Jay, 15. 
NULTY, EUGENE. Computiug Divbio·n, 32. 

o. 
OFFICE. Rem1nks on, 30; divisions of, 30-36. 
OGDEN, H. G. Special survey of San JVn river sod harbor, 7; service~ 

in Section I, 16. 
OLTMANNS, ASSISTANT J. G. Service with tiJe army of the She· 

nandoah, 21. 
ORFORD REEF. Reconnaissance of, 3U. 
OSSAHA"\i\' SOUXD, GA. Topography and l1ydrography of depen· 

deneies, 25. 

P. 

PATAl'l:lCO RlVER. MD. Topogm11hy of, 19. 
PATTERSON. C. P. Impector of bydrography, 30, 31. 
PASSAMAQUODDY BAY, ME. i'ilwre·line survey of, l l. 
PEARL, A. F. Electrotype and Photograph Divi~io-ns, 34. 
PEIRCE, PROF. BENJ. Reports on computations for longitude, 131!-149. 
PENDLETON, F. R. Tidal Divi•ion. 31. 
l'ENOBSCOT BAY, ME. Hytlrograpby of, 12. 
PERKINS, F. "'\'fr... Service~ on Misisi~sippi riY("l·, 27. 
PETERSEN, A. Engraver, 33. 
PHILLIPS, WM. Engranr, 33. 
PHOTOGRAPH DIVISION, 34. 
PLANE-TABLE. RE:-mat·k8 on, 10;: treatise on iti'.I use, ~~231. 
PLA'l'T, ROBT., ACTING MASTER U.S. N. Survey of Cape Look· 

out l!lboals, 22; Cha.rle.ston harbor, 24. 
PLATT, FRANKJ .. IN, Ja. Services in Section I, 13, 16; with Major 

Genera.I Sherman, 21. 

PORTLAND, ME. Tidal .and magnetic ob~erv-a.tion& at, 17. 
POTOMAC RIVER. Triangulation above Watihingto~, 19, 2(); 'tolJO· 

graphy below Harper's Ferry, 21l, 21. 

POURTALES, ASSIS'rANT L. F. In eharg• of Tidal Divi.ion, 31; 
repor1 on. 46. 

PRINTING maps lllld charts, 35. 
PROGRESS of the year, 1, 2. 
PROJECTION TABLES for a map of North America, 9, 176-186. 
PROSPECT HARBOR, ME. Topography of, 11, 12. 

Q. 
QUOHOG BAY, ME_ Hydrography of, 15. 

READY, T. E. Tidal observe.lions at Ch:arlestown naYy yard, 17. 
REPORTS, (Bllnnel.) Di.trihntion of, 35, 36; !i.t, 49. 
RICHARDSON, H. W. Tidal and magnetic ob•ervations at Portlw.:td, 

,. Me.J 17; magne11e obse-rvntions at Eastport, 17, 166~ 
RINCON .CREJ;:K, CAL. Sarvey of, !19. 
:ROCKWELL, SUlJ·ASSISTANT CLEVELAND. Topography of 

Gouldsborough bay and Prospect harbor Me 11 l>!; service with 
?tfoJor Genetfll SbermBD, Ill, 22. ' ' ' 

RODGERS, ASSISTAN'l' A. F. T<>JH>grapby nQrtb and south of Half 
.Moon bay, iifl. 

ROLLE, A. Engraver, 33. 
'llU.ll:L, JAMES, Printer, 35. 

RUllPP, DR.(!. Computing Divt.!011, 32. 

8. 

SAN DIEGO. 'Tidal observations at, 2P. 
SAN }~RA?\CI8CO ENTRAN-CE. Hydr()grnphy -romh of. 28, 29; tidal 

obE!ervati{}Uf'i, 29. 

SAN JGAN RIVEH AND HARBOR. Special survey ot'. 7. 
SA VAXNA H RIVER. GA. 'I'opogrnpliical l"(•counuisf-'~nc-e t1Ntr, ~5. 

SCHAEFFER, G. C., JR. EngI"aving DiYision. 33. 
SCHOTT, ASSISTAKT C. A. In charge of Computing Divii;iou) :~1: 

rcduetloniS" for ltttitmle of CJm~e-rden station, l-6.~; di,.::("uSHions 0-f magnC'ti'" 
observatiOU8 made a.t E!U-tp<>rt, Maine, 166-174; report on the dbotribu
tion of magueth;m~ 17.f-176: diseussion of the r€'!'.'U1t~ of the primary 
trh:mgnla1ion cotmPC",ting FirA T~1anrl and Epping ha~e8, 187--::!U::J. 

SEA RLBS. JAMES. Snvicelo! in eontif'ction with oh"~rvation1< for 1:-ifi. 
turlfl of Uloverfien i;;t.ati-on. 160. 

8EEKON'K RIVER, R. l. Topograpby and bydrography of. 16. 
SE::\'GTELLER, A. Engnwer. 33. 
8E~GTELLER., L. A. SerYices in PenolJscot bay, 12; Cbarleston 

lrnrhor, 24. 
SHEEPSCOT RIVER, ME. Topogrnphy of, 14. 
SIIgET~. List ofQriginal topngraphical, 50-14; original bydrographi-c, 

7:t-99. 
SIPE, E. H. Engraving Divii:;,i0n: 34; Lithographic Dfrit~ion, 35. 
SKETCHES. List of, 232. 
BO\V AXD PIGS REEF. Buzzard'l:'.1 bay. Reconn-a.is~ance of, 16. 
8PALLDI~G. J. G. Duty in Seetion 1I1 18; Computing Divit1ion, 32. 
SPECIAI, SCRVEYS, 7. 
SPA~DEL, JL'"LIL'S. Hydrographic Divisiou 1 31 ; 8erviees ou Cape 

Fear and Potomac rivers, 31. 
8'1' A 'l'I8TICS of field and office work, 43, 44. 
STEVENS, M. L .. (surveying ~eb.ooner.~ St-ction I, 16. 
ST. GEORGE'S RIVER, ME. Topography of. 12. 

, STRAUSZ, ALEX. Special survey ot Sau Juaa river and harbor, 7; 
hydrngrapby of Quobog bay, 15. 

SUHH:N BAY, CAL. 'l'riang11lation of, 29. 
SULLIVAN, Sl:B-ASSISTA~T J.' A. Services 011 Hud•on river. 18; 

Potomac river above 1Vnshingtou, 19, 20; "below Harper'rg: Ferry, 21), 

T. 

TALCOTT, R.H .. Magnetic obs€rvatiQn;.;;, 166. 
TEN~ESSEE Rl\"'ER. Reconnai!3~am::e of. 27, 28. 
TlIO:MAS, lI. Tidal Diviisioo1 31. 
THOMSON, 31. L. "\-V. Services in: Penobscot bay.12; Potomac river, 21. 
THOMPSON, W. A. Engranr, 34. 
THOMPSON, J. G. Engrnvcr, 34. 
TlIREE·POINT PROBLEM. 215-218. 
TIDAL DIVISION, 3i; report of, 46. 
'11 JDES on Wt.>stern coast, B, 138. 
TIDAL OBSERVATIONS. Portland, Me., 17; Charlestown navy yard, 

17; Governor·~ island, 19; Fo:rtresi\ Monroe, 21; Fort MH.con, N. C., '22; 
Cape ~..,eal' river, 23; CMtle Pinckney, ~4; Whale Branch, S. C., 24; 
Wilmington and Ogeeebee riVt>:rA, 25; P<Jrt Royal. S. C., 26; San Diego 
and San Francisco, .29; Koos bay. Oregon, 30; ABtoria, 30. 

TOPOGRAPHY. Adnptation or the plane-table to, 10; shore·line sur· 
vey of Po.i:;1rnmaquoddy bay, 11; topography of Gouldsboron~h bay end 
Prospect hurbor, :Me, 11, 12; St. George's river, Me, 12; Medornak 
river, 12., 13 i i.sla.nds in Museongua bay, Me., 13; Damari~cofta river1 

Me., 13, 1 t; Sheepd-oot ri.ver, Me. 1 14; Kennebec river, Mc., 14, 15; Ca~-co 

bay, Me., 15; resurvey nea.r Na.utucket harbor, 1\-fass., 1.5, 16; Narra· 
ganst>.t bay, R. I., 16; Seekonk. river, R. I.~ 16; highlan~:ls of Nav('\sink, 
18; League mlaud1 Delaware river, 19; Patapt!CO river, Md., 19; l'oto
mae river below 1Iarpe:rt!( Ferry, 20, 21 i Opeqtuu. .. creek, Shenand-0nh 
Ya.lley, -21 i vlcinity()f Gold111boro 1

1 21; Cootmw river a.ud Inside lHLSsage, 

S. C., 24; Broad river and Wh.a.le Branch, S. C., 24, 25; near Savannah, 
Ga., 2.5 i dependeneiei! ofWassaw and Os.sabaw sound~. Ga. 1 25 i J .. ook
out mountain, Teno, 1 26; coast -0f California, north and Hou th of Half 
Moon bay, 28. 

TORREY. (surveying schooner~) Section I, 15. 
TRIANGULATION. Rem&rk.e on conned.ion of Fire Island and Epping 

bases, 9, Hl, 17, 18; triangulation of Freuchrnan'Y bay, Me, 12; nt111r 

Fire bland b&.lole, 17, 18; ea.st of Huth.on river, N. Y., 18; bt-!loW Barn~· 

ga.t, N. J., 18; Potmnac l'iVeT a.hove \Ya1<>blnglon, rn; for retiurvey of 
Oba.rleitton entrance au<l harbor, 23; Broad river ahd Wh:;.tle Brn,neh, 
S. C., 24, 25 i north ()f Monterey bay, Cal., 28; Sui.sun bay, Cal., 29: 
report on t.he re.suits of the primary triangul11.tion of the New England 
CoAll, 187-003. 

TWO·PO!NT PROBI,EM, 218. 
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u. 
UHRLANDT, H. E. Tide.l -obs-ervotionfl. on 'Western c-oast, 29. 

v. 
VOSE, G. B. Magnetic ob.serYe.tions a.t Eastport, Me., 166. 

w. 
WALKER, SAMUEL. Magnetic observations at Key 'Ved., 26; Eru~t

port, Me., 166. 
WASSAW SOU:.D, GA. Topography and !tydrography of dependen

cies. 25. 
WEATHERILI.1 1 A.M. Services in Section IV, 22. 
WEBBER, SUB-o!-SSISTAN'l' F. P. Reconnal•sance of Sow and Pigs 

reef, 16; f!urvey of 8eekonk river, R. 1.1 16; Narnt.ganset bay, R. I., 
16. 17 .. 

WERNER, ASSISTAN'l' T. W. Computing Division, 31. 
WEST, ASSISTA~T P. C. F. Special survey of San Juan river and 

harbor, 7. 
WHARTON. EDWARD. i;ngre.ving Divhdon, 33. 
WHITING, ASSISTANT H. L. Inspection of topography, 17. 
WILLEN BUCHER, E. Drawing Division, :f.l. 
WILSON, L. Tidal and meteorological ohservatioui'I at AKtorin, :iu. 
WURACR, E. Services in folding-room, 36. 

Y. 

YEATMAN, A. CarpHntfjr, 36. 

z. 
ZUMBROCK, A. In charge of arebivt>s. :lti. 



 

CoA:<T SrRvEY 0FF1n;, 

TVashingtan, D. C., Deconln·r 16, 1865. 

Sm: I have the honor to repmt, in rrcc01·<la1H~e with law and the> 1 Pgular.iom: of the Trearnl'y Department, 
on the progreRfl made in the Burvcy of tl1e coast~ of the r uited States during the year from November 1, lSGJ, 
to November 1, 1865. 

During the rebC'llion the usual fidd operrrtion8 of the coast :mrvey wPre necP8Sarily somewhat restri<'ted. 
In the southern Rections they were carrii·d on ouly as far as n·']uisite anrl prar.t.icabl1' in connPctiori with the 
operations of the naval forces. In most ca~e~ when the a:::si~tant~ aml aid:< liave served ""ith military or 
naval commands, the working partie8 have bccu furniBhed from the command, and only the pay and wl>eiBt
ence of the officm·s of the survey lHfff' b€en chargeable to the coast sm·ve:;' appropriations. So also the vet'8els 
of the survey, when serving with sr1uadrous, have been supplied with coal and kept in repair by the Navy 
Department. 

U ndel' these cil'cumst\).nces a corresponding 1·eduction in the estimates for the work was made, which, 
from considerations of economy, was extended to the work on the western coast. The appropriationR, 
amounting to over four hundred and fifty tl1onsand dollars in 1860, were reduced, in accordance with t.lw 
estimates submitted, to about three hundred thousand dollars during the several years of the war. 

The general progress macle in t.lw sm·vpy of tlrn coast, and in the development of its hyilrographic 
features, is best shown by the sketch which has been given from year to year with the annual report~. That 
sketch accompanies this report as Ko. 25 in the list of mnps and charts, which give the most recent rPsults 
of the survey. The large rn.'lnnscript map presented from year to year, iu accorclance with the act of Con
gress approved l\larch 3, 1853, shows the same particulars in more dct:til. By eithr'r of these maps the 
condition of the work in its general features can Le seen ;1t a glance. 

DIYISIONS O:F THE REPORT. 

The usual subdivision of the annual report into thn~e parts is rntaincd. Pnrt I, as heretofore, wiH con
tain statements of particulars connected with the field and office work of the ~nrvey-such a« estimates, 
progress, and remarks on special results. Part JI will contain notices of the work done by each }}arty iu 
t11e field ancl the details of occupation in en.ch branch of the office. Jn the Appendix (Part III)·will bC' 
given general li8ts illustrating the field and officr. work, and papers descriptive of methods and proces1'es con
nected with geodetic operations. These last, being of special interest, will be briefly reviewed in Part I of 
the report. 

PROGRESS Dl:'RING THE SUliYEYIKG YEAR 1864~'65. 

The following is a brief sketch of the rirogress made during the past year. vVhile the war continued, a 
number of parties were connected with government command8, and i·endcrcd efficient aid in naval and mili
tary operations, as during the preceding years. 

Four parties were attached to tlie South Atlantic blockading sr1uadron, so as to be available a1~o fm 
service in the military departments of the south. The lnbors of the1m comprise a complete rPsmTcy of the 
bar and channels.leading into Cl1arleston harbor; a ~urvey of the inside water passages between St. Hcle1m 
and l'ort Royal sounds, and a survey of Broad river and the Whale bmuch to ·l'ort Royal forry ; Df the 
Wilmington and Thunderbolt rivers, aud other communications between the Savannah riv"r :md Ossabaw 
sound, including among them the dependencies of W assaw sound ; a survey of the rebd ilefences of C barles-
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ton and Savanna!;, the latter embraced witliin an extended re.connaissancr of all tl1c approachPs .to that city. 
In this same district, and under instructions of the Light-house Board, the parties have rcplacc<l lights, 
beacons, and buoys, as thtir phces were r<'-occupi('d by the 11atio11al forces. The entrance to Darien was 
f'Xamined and lmoyed, for the transportation of released Union prisoners. 

Four topographers of the coast survey accompanied General Sherman's army in the march from Savan
nah to Goldsboro', and rendered effective ai<l in making reconnai:li'ances. 

Two parties were connected with the North Atlantic blocka<ling squadron. One of t11ese, after assisting 
in the operations against tl1e rebel defences of vYilmington, North Carolina, made a complete resnrV('Y of both·· 
entrances to the Cape Fear river. The other relighted and buoyed lhc channel8 of that river, as also thoRe 

leading into Beaufort, North Carolina, which was then important as the rendezvous of the squadron for sup
plies. After tlic close of hostilities the same party completed the hydrographic survey of the Cape J,ookout 
shoals, and continued off-shore soundings along tl1e coast of North Carolina. 

A topogr.iphical survey of the banks of tbe l'otomac river, from the vich1ity of \Vashington to Harper's 
:Ferry, bas been made by a party attached to the middle military department; arnl two other parties havn 
extended the detailed surveys of the approaches to 1'Y ashington and Baltimore. One topographer was con
tinued on service with the army operating in the valley of Virginia, and furnished the results of reconnais
sances at Flint Hill and Cedar creek, after serving in battle at both places. Another remained on duty with 
the army of the Tennessee, and has mapped tbe defensive ground and approaches to Lookout mountain, anil 
extende«i the survey of the battle-fil"ld of Chickamauga. 

In connexion with the l\Iississippi squadron, a party of coast survey officers have made a valuable recon
naissance map of over two hundred and fifty miles of the 'l'cnncssc:c river, or from its mouth to the Muscle 
shoals; a map of the lower Ohio from Paducah to Cairo; and a map of about one hundred and fifteen miles 
of the course of the :\[ississippi river from Cairo up to St. Mary's. This work necessa1·ily ceased when, 
owing to the reduction of the squadrnn in the western waters, a \'essel was no lunger available for the uses of 
the party. It may be hoped, however, that the great and obvious usefulness, in a national point of view, of a 
reliable map of the Mississippi river may lead Congress to make a special appropriation for the further prose
cutirm of that work. A stretch of forty-five miles of the river was mapped last year above and below Vicks
burg, and thus an important part of the Mississippi has already been surveyed without involvi11g any public 
expenditure that would not otherwise have been incurred. 

In the regular progress of the survey of the Atlantic coast, parties have been at work on the coast of 
Maine during the summer and autumn, in Passamaquoddy, Gouldsborough, Frenchman's and Penobscot bays, 
in Muscongus sound, and in the Medomak, Damariscotta, and New Meadow rivers; on the shores of Narra
gansett bay and its dependencies, in Rhode Island; and on the coast. of NP,W JmsP,y. '.rhe connection of the 
pTimary ti-iangulation in Sections I and II has been completed by the Superintendent's party. 

On the western coast, the triangulation between San Francisco and Monterey bays has been completed; 
tliat of Suisun bay has been continued; the topography between Point Ano Nuevo and Point San Pedro, and 
the off-shore hydrography south of San Francisco entrance, have been continued, and the topography and 
11ydrography of Koos bay have been completed. 

Under the head of sections geographically arranged, the details of work done by the surveying parties 
will be fonnd in Part II of this report, followed by a summary of the work done in the office during the year. 

ESTIMATES. 

The estimates for the deficiency in appropriations for the survey of the coast for the fiscal yflar 1865-'66• 
together with those for the fiscal year 18G6-'67, arc herewith appended. 

In regard to the deficiency it is only necessary to state that the late Congress failed to pass the general 
appropriation bill, in which the items for the coast survey were included. No appropriation, therefore, was 
made for the fiscal year 1865-'66. The work has been continued with the unexpended balance of previous 
appropriations, imd some aid afforded by the Treasury Department. During the progress of the bill in the 
late Congrees, the estimated for the work of the survey had been approved by both house8, and the amounts 
i10w estimated for are intended to meet the expenditures for the remainder of the present fiscal year, upon 
the same scale of appropriation. 

An early resumption of tbe work on the coast of the southern States is contemplated, and is provided for 
on a moderate scale in tlie estimates herewith presented. . 

The table below gives the amounts estimated to supply the deficiency for the fiscal year 1865-'66, in 
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parnlle] column;;, with tho eRtimates which were originally submittml for the wlwle fi~cnl y1·aT, and which, 
though approved by both houses of Congress at the la8t i,;cs~ion, failed to liccome a law lwforp the expiration 
of tlmt ocf1:don. 

r~r:timatt' for 1'1i--
cal ~n'ar· l~'fi,J.~ Ertirnilt(' fur 11'-fi· 

'61}, llutnot •:q1- .... :,,rn·y. 

}'or ~nrv~y of the Atlantic and f;n]f coaets (If the l'nited i'tntes, indnning eompen,;ation of 
dvilians engagP-d in the work, per ad of Mardi 3, J Rt:L .....•.•••••........••......•.. 

}'ur contirming thie survey of the western t·oust uf tl1l' Uuit.e1l States, inclu<ling con]l\'118ation 
of civilians engaged in tlie work, per act of 8ept.ernber :10, Ji'.'l;)O ..•..........•••.•....•.. 

For continuing tlrn surv•·y of the reefs, slwals, ke}·s, au<l coast uf south l'Jori<la, indudi11g 
compeusntion of civilians engaged in the wo,-k, per act o(:March :i, 1...:4!)_ ................ . 

For publishing the ohsern1tions maue in the progress of the HUrvcy of tlw coast of the l:nikd 
States, inchullr1g eon1pensation of civilian~ engagPd in the work, ver act nf l\fard1 :~, 1~4;~ _. · 

For repairs of s!t•amcrs an<l sailing- schooncrn used in the enrvey, per t1ct of Mttrch 2, Jff,:L .. ' 
For pay aml rntions of eng-inccrn for tliree steamers nscu in the· byurngraphy of tl1e coa~t 

~urvey, no longer supplied by the N1wy Department ..•..•..•.••...•.•.....•.•.•••..... 

Total. ...••••.•••••...•.....•. - ••••••.........••.•..•••...•.........•••• - .•.... 

propriated. 

$181, 0011 

JOO, OUO 

11,UUO 

4,00(1 

'20,(100 

6,0(1(1 

:J2-.!, 000 

$1~0,(l(IJt 

7~l, OtJU 

J 1,oou 

-1,0llU 

:2\1,0UU 

(;, 1111() 

~:)(~.I It 1(1 

The estimates presented for the fiscal year 18GG-'67 approach more nearly to the scale of expPnditum 
before the war. 'l'hey contemplate the continuance of work in the southern l"ections, which, be;;ides beiuµ: 
called for to aid in tlw develo11mcnt of the resources of that pa.rt of our country, will be conducive to economy, 
since it will, as formerly, enable the Same p:uties to push the work -On the i'OUthern C-OaSt during winter, aftl!r 
closing work for the season at the north. 'Vithout any material increase in the salaries and office expenses, 
tlie amount of neld-work acctHnplished will be far more than proportionably augmented. 

Owiug to the great increase in the price of labor and supplies of every kind, the appropriations asked for, 
although the same in amount of the two principal items as those for 1860-'61, will not be equivalent to tlrn 
1atter, yet they are as low as is cunsistent with an economical prosecution of the w-0rk in the several localities 
where it has been commenced. 

The item providing for the continuatio11 of the survey of the Florida reefa and key~ has been diminished 
from forty to twenty-five thou~and dollars, because that impm·tant work is proportionally far advanctid towards 
completion. rl'he item providing for repairs of ve;.scls, on the C(mtrary, is unavoidably increased hy reason 
of the great increase in the cost of sucl1 repairs, and because a larger amount of refitting fa at present neces
sary, on account of the greater wear and te:u during tho war. 

The estimates for progress on the Atlantic, Gulf coast, Florida reefs, and W<'Stcrn coast of the United 
States are given, as usual, in separate items, and are preceded by a detailed statement of thr progress con
templated in the severnl seetionE< of the work. 

Estimates in detail fi;r tlw fiscal year 1866-'67 . 

.For general expenses of all the sections, namely: rent, fuel, materials for drawing, engraving 
anil printing, and for transportation of instruments, maps, and charts ; for miscellaneous office 
expenses, and for the purchase of new instruments, books, maps, and charts ............. . 

SECTIO!'i I. Coast ef Ma2:nc, New Llarnp.~liire, ftlassack.usetts, and llltodc Isla1td. }'1ELD

~ORK.-To continue the triangulation of Passamaquoddy bay, and extend it so as to include 
the northeastern boundary along the St. Croix rincr; to complete the secondary triangulation 
of the coast of :Maine, weRt of Momtt Deurt island; to continue the topography of Passama
quoddy oay an<l it8 dependencies; to continue that of Goultlsbormll(k, bay, that of the islands at 
the e11trance of Pntobscot baJ/, and the we~tern shore of the b1ty above Camdrn ; that of th(; 
adjacent shores of ilfascongus ,wund and 111cdoma/; rfrcr; to complete the topography of the 
Damariscotta river, and the survey of the easteru shores of Casco baJf; io continue that of the 

.coast of New IIamr;sltire, between Great Boar's Head and Portsmoutll, and to complete dwt 

$21,000 
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of the shores of llfassachusetts hay between Sandwicli and Plymvutl1 ; to continue tlie detailed 
;nuT<'Y of the slwrns and islands of ~Yarragansdt ba71; to continue off-shore .soundings along 
the coast of Maine, and the hydrography of Passamaqitoddy ba.1J, Frendmian'B bay. Gouldsbor
oaglr bay, Prospect and 1Finla lwrhor.•, anr1 die approaches to Penobscot hay; to continue 
tidal and magnetic obocrvations at J>ortlaud, and tidal ob8erYations in the progress of the hyrlro
grap11y. 0FFJCE-WORK.-To make the computations required for, auJ reJuctions from, the 
field observations; to continue the drawing of coast chart ::\o. 1, Pas.wmaquoddy bay; to 
continue the dr:t wing and engraving of com;t chart X o. G, approaches of Penobscot bay; of No. 
7, Pana<ptid Point to Cape Eli:::abcth . .- of No. 8, approachP.i to Casco ba!J; of No. 10, coast 
of .i\1assaclrnsctt~ from Gape Ann to Plymouth; of No. 11, Cape Cod bay, au<l of No. 14, 
JYarragansett bay and approaclies; to continue tho drawing and engraYing of general coast 
chart No. 1, Quodd;lj liead, lvle., to Cape Cod, Jllass.; to complete the drawing and cngrnving 
of charts of Rockland, CmnrlPn, anrl Roclport ltarbors; to continue the drawing nnd .engrav
ing of Ea«lport lmrlwr, JVintcr harbor, Tennant'.s lwrbor and Ilerring gut, of St. Georg(?s 
rive1" and JYlusefr Ridge cltannel, and of the Damariscotta river; and to complete the dn1wi11g 
and engraving of cLarts of the Shcepscot rirer, JJlc., of .Newport harbor, and of Providence river, 
R. ]., and to e11grnve tl1e resurvey of Boston harbor, will require ...................•.... 

S1<XTJON 11. Coast qf Con1Zcr:tic1tt, ~Vew York, ]I.Tm: Jersey, Pfnn.1·ylvania, and partef Delaware. 

:Frn1,D-WOl\K.-To make supplementary astronomical observations to continue the triaugufation 
of Co11nccticut rit:er, between Higganam and Hartford, and tbat of the Tltamcs rhr:r above 
J.Yew London; to continue verification work on the coast ef .1.Vew Jersey, south of Absccom 
inlet; 1.o continue the topography of the shores of the Connecticut; to execute such supple
mentary hydrography as may be required in ]I.Tew York bay and Delaware bay; to continue the 
tidal oboervations. 0FflCJ<;-WOR K.-To make the computations and reductions; to complete 
the engniving of coast chart No. 21, Xcw York ltarbur and its approaches, (new edition,) and 
to commence tl1e drawing and engra viug of coast" chart No. 22, from Sand_y Hook to Barnrgat; 
and to complete the e11graving of coast chart No. 28, from Cape J1Iay, 1V. J., to Isle ef 1Vigh.t, 
IJd., will requirn ........ _ ...... - - ....... _ ... - . - .......................... · · .. - . · 

SEcTios 111. Coast r!f part ef Delaware and that ef .Mar!J/m,d und part ef Virgillia. :FrnLu
,..,.O!ll\.-'l'o continue a~tronomical nnd magnetic ob8crvations in the section, alHl secure the 
stations of the triangnla.tion; to mike extensions of the triangulation for including the detached 
11lan1'-tahle sun" 'Y" in the vicinity of TVasltington city; to complete the topography irnar 
JVa.,ltington, required for rlefensive purposes, and continue that of the eastern shore of Vir

ginia; to maku such detailed 5urveys as may be necessary at points on the Poto11wc, Ilappa
h.annock, anrl James rivers; and to continue the off-shore hydrography and tidal observations 
in the section. OFFICE-WORK.-'11

0 make the computations from field-work; to continue tbe 
engraving of coailt chart No. 29, (from Isle ef Wigltt, Del., to Chincoteague, Va.,) and of No. :JO, 
(from Chincote11gue to Great JJ1achiponf!O inlet, ·va.;) to continue the engm.ving of coast chart 
No. !30 bis, ( Clu·sapeake entrance,) and general coast chart No. IV, (approaclies to Delaware 
and Chesapeak<· bays;) aud to commence the drawing and engraving of a chart of James river 
from Xeu7mrt Acu·.• to City Point, will require ...•.......•....•.•.•....... , ........ . 

SECTI0:-0 IV, Coa.~t '!/ pa1·t q/ Virginia anrl part ef Xortli Carolina. FrnLD-WORK.-To com
plete, if practicable, the primary triangulation of Pamlico sound, and make the requisite 
astronomical and magnetic observations; to continue the triangu1ation of Pamlico river; to 
continue the triangulation and topography of the shores of }lci~se rioer; to complete the topo
gra11hy of the outer coast of ~Vortli Carolina, between Hatteras inlet and Core sound,· to 
coutinue the iu-~lwrn 11nd off-sl10re 11ydrogruphy in the vicinity of Cape .Lookout; and to 
exeettte th1it of Pamlico ri1:er, a11d such othei· ~oundings us may be r(;quired iu tlie waters of 
Pamlir,·o and Alhanarlc .wnoul.v; to make observations of tlie tides and currents. On'le~~ 
WORK.-To make the comput~tio1J< and rcductiom; to ~ontinne the dniwing and commence the 
engraving of general coast chart Ko. V, from Cape Heury to Cape Lookout; to continue the• 
engraving of coast chart No. 38, (from Currituck, Va., to New inlet, N. C.,) and of coast charts 
Nos. 46 aud 47, (from Cape Lookout to Barren inlet,) and the drawing and cngraviug of charts 

.$43, 000 

i;:;, 000 

20,000 
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of Pamlico sound, and of the J>.."cuse and Pamlico rivers; and to complete tlw engraving of 
coa~t chart Nu. 48, C11pe Fcnr and approaches, will require . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $30, 000 

8g('TIO:'li Y. Coast rif part ?f ]\"ortlt Carolina and tlwt rif Soutl1, Carolina aud (;rnrgia. FrnLr)

WORIL-'l'o continue the secondary triaug.ulation of the coaRt of Georgia; to continue the 

ropogrnphy of Port llo!Jal sound, an<l of the islan<ls and iuterior pa~13age<' botween it and .St. 

lldena sound; to colltinue that of the shores of TVassaw sound and Ouabaw sound and of tlw 
rivers connecting them, aud to join with the work on the passages from Sal'annah rfrer; to 
completi; tlw re-~urvey of C/wrlestrm bar an<l of the entrance to Sar:wuiali, riu:r ,: to complete the 
l1ydrography of lVas.<aw sound and its dependencies, connecting with Tybee entrance and 
Savannah ril'er, and if practicaLle, to begin that of St. Andrew's sound,· to connect the hydro
graphy of Doboy entrance with the in-shore work between Capelo and St. Simon's; to con
tinue the tidal observatious at I1ilton Head and 8t. JJiary's river entrance, 0FFICE-WORK.-To 
continue the engraving of coast chart No. 53, (from Rattlesnake shoal to St. Helena sound, S. 
C. ;) to continue the drawing and engraving of Ko. 54, (from Fripp's inlet, S. C., to Osrnbaw 
;;ound, Ga.;) to continue the drawing of No. 57, \from Sa11elo sound to St. Andrew's sound, 
(;a.,) and that of general coast chart No. VII, (from '\Vinyah !Jay, S. 0., to St. John'B i·iver, 
Fla.,) and continue the engraving of the last-named chart; the resurvey of Cl1arlesto'lt harbor 
entrance, and the drawing and engra,·ing of the inland passages Letweeu St. Helena and Port 
Royal sounds, S. C., and of IV asoaw sound, and the inland tide-water communications on the 
coast of Georgia, will require........... . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 32, 600 

S ~;CT ION VI. Coast, Jceys, and reef's ef Florida.-( Sec estimates of appropriation for these ~pecial 
object~.) 

SKCTION YII. Part ef tlw western coast ef the Florida peninsula and part rif tl1,c northern coast ef 
Florida. FIELD·WORK.-1.'o continue the triangulation from the A11clote keys towards Tampa 

bay, aud from Cape /:)t. Blas toward~ St. A'mlrew's bay; to complete the triangulation across 
tlie neck of the peninsula from Fernand,ina to Cedar keys; to make such astronomical and 
magnetic ohse1·vations as may be practicable in the section; to continue the coast topography 
from Bayport southward, ancl that of the shore of St. Vir1ccnt's sound westward towards Cape 
San Blas; to re-examine the hydrography of the entrance to Appalacl1icola and St. IYlark's; 
to complete the hydrography of St. George's sound, and continue that south of Cedar keys; 
to make the rcqui8ite tidal observations. OFFICE-WORK,-1.'o deduce result::< hy compntatiom;; 
to continue the drawing and ~ngraviug of cm18t chart No. 81, coast of l<'lori<la, from Clrnssa
lwwitzka river to Cedar keys; to complete the drawing of No. 85, St. Ucorge'.i sound, (eastern 
part;) to continue the drawing and commence the engra\·ing of off-shore chart N'o. XIII, coast 
of FlOl'icla, from JVacrasassa 1·iocr to Clwctawlwtcllee rii:er, and that of coast chart Ko. 84, 

Florida coast, from Ocilla rfrer to (,"rooked r£11er, (St. George's sound,) will require ..••.. - . • • 30, 000 
SECTION VIII. Coast ef Alabama, 1l!ississippi, and part qj' Louisiana. FIELU·WORK.-1.'o con

tinue the astronomical (including longitude) and magnetic observations required in the Bectiou; 
to complete the triangulation ;nd topography of the 1Jf1Misippi delta, and extend the survey up 
the river towards Aew Orleans; ·to commence the triangulation at Point au Fer, and extend 
it towards Sli.ip sltoal and Lslc Derniere, and to keep up the to110graphy; to continue the 

hyrlrography of Clwndeleur and LYle au Breton sounds; to complete that of the lflississippi 
Pas.~es and of Lake Pontck,artrain., anrl to make the tidal and current observations required. 
0FFICB·WORK.-To continue computations; to continue the drawing and engraving of off-Bhore 
chart No. XIV, Gulf coast, from Cfwctawl1atcltec rirer to tlte IVIississippi delta; to continue 
the drawing and engraving of the chart of Lal<es Borgne nnd Pontclwrtrain, (coast chart No. 
93,) and to commence that of the 111issis.y1j,pi delta, (co:uit chart No. !JG,) will require,....... 32, 000 

SecTiuN IX. Part <ythe coast (!I' Louisiaua wul coast <if Tr'.ru. Frn1,11-woRK.-'l'o make the 
rer1uisite astronomicid and magnetk ob~ervittions, and to measure, if practicable, a prin11u-y lmse 
line and one nf verification; to con1inuc the triangulation of Jliadre lagoon and Padrt) island 
southw:u-d towards the boundary; to continue the topognlJ:Jhy of }{u1·as and Corpus Cliristi 
bays, and that of the coast southward; to complete the hydrography of Jiatagorda hay and its 
dependencies; to make the tidal observations required. 0FFI n.;-w 1 m K .-To make computations; 
to complete the drawing and continue the engraving of coast map and chart No. 108, JJlata-
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gorda and Lavaca bay:s; to complete the topographical drawing of No. 109, Gulf coast from 
]}Iatagorda to Arrinsa,, Pass, aud the engraving of Nos. lOG, 107, and 108, between Galveston 
and Matagorda entrance8, aud to continue the drawing of off-shore chart No. XVI, Gulf coast, 
from Gafreston to tlie Rio Grande, will requfre. _..................................... $27, 000 

Total for Atlantic coast and Gulf of :Mexico .......•..........••.........•.•.•.. 250,000 

====== 

The estimates for the Florida coast, keys, and reefs, and for the western coast of the United States, are 
intended to provide for the following progress : 

SECTION VI. Coast, keys, and reefs ef Florida. .FrnLD·WORK.-To continue the triangulation 
of Indian river and adjacent coast northward; to make such astronomical and magnetic ob
servations as may be requisite and practicable in the section ; to complete the triangulation of 
Sara.wta sound, and to commence that of Tampa bay; to follow the triangulation of Indian 
river and the coast adjacent with the topography; to complete the topography of the southern 
keys ; to follow the triangulation of Sarasota sound by the topography; to continue the hydro
graphy between the Dry Tortugas and Key lVest, and to run off-shore lines from the reefs 
and coast of this section; to continue the hydrography of Charlotte ltarbor and its approaches ; 
and to keep up the magnetic observations at J[ey lVe:st. 0FFICE·WORK.-To compute results 
from field records; to continue the drawing and commence engrnving of off-shore chart No. 
XI, western part of Florida reefs, including the Tortugas; to complete the engraving of chart 
No. 70, Florida reefs, between Lon15 key and Neefound I-Iarbor key; to complete the engrav
ing of the chart of Charlotte harbor entrance, and commence that of San Carlus bay ; to 
commence the drawing of coast map and chart No. 64, Florida coa8t, between Jupiter inlet 
and Indian River inlet, will require ..••• , .....•.•.........•...... _. • • . . . • . . . . . • • • . . $25, 000 

SECTION X. Coast ef California. FrnLD·WORK.-To continue the coast triangulation southward 
of the San Pedro base, or northward of Santa Barbara, and the work for connecting the Santa 
Barbara islands by triangulation with the coast of California ; to continue the triangulation 
northward from Bodega, and to execute that of Suisun bay; to continue the topography of the 
islands in Santa Barbara channel, that of the shore of Balda Ona, that of the coast north of 
Bodega I-lead, and to complete that of Suisun bay; to complete the hydrography of Suisun 
bay; to run off-shore lines of soundings from the principal headlands of the section; to extend 
the in-shore hydrography northward of Bodega, and re-examine bars subject to change in San 
Pablo bay; to continue tidal observations at San Diego and San Francisco. 0FFICE
WORK.-To make the computations from field-work; to complete the drawing and engraving of 
a chart of I-Ialfmoon bay; the engraving of the resurvey of Mare Island straits, and of the 
upper sheet of San Francisco bay, and of a chart of Suisun bay; to continue the drawing 
and engraving of a general coast chart of the Pacific, (from San Diego to Point Conception,) 
of a chart of San Francisco bay, to be issued in one sheet, and of a cb;rt of the coast from 
Point Pinos to Bodega Head. 

Also, for the operationB in-

SECT!ON XI. Coast ef Oregon and tlwt ef Wasltington Territory. FrBLD·WORK.-To make 
the astr.onomical and magnetic observations required in this section or in Section X; to con
tinue the triangulation of Wasldngton sound in connection with former work, and to make 
such plane-table surveys in continuation of previous work as may be practicable; to continue 
the hydrography in Admiralty inlet; t-0 execute soundings in special Localities of Oregon or 
Washington Territory, as may be called for by public interests ; to continue tidal observations 
at Astoria, and make such as may be required by hydrography. 0!'FICE·WORK.-'l'o continue· 
the computations of field-work; to continue ihe drawing and engrnving of survey~, as far as 
now made, for charts of Koos iay, Gray's harbor, Wasltington sound, Admiralty inlet, and 
Puget sound, will require • . • • • • . . • . . • . . . . . . . . . • • • • • . . . . . • • . . . . • . • . • • • . . . • . • • . . . . . 130, 000 

:For publishing the observations made in the progress of the survey of the coaAt of the United 
States, per act of March 3, 1843 •.....••• , . • • • • • • . • •••••••••••••••••••••• , .• , , • • • • • 5, 000 
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For repairs of steamers and sailing schooners used in the survey, per act of March 2, 18;)3 .... 
For pay and rations of engineers for the steamers used in the hydrograpby of the coa:<t. ~urvey, 

and no longer supplied by the :N'avy Department .... _ .•. _ ...........................•. 

7 

$20,000 

10,000 

Tlie subjoined table exhibits in parallel columns the appropriations made before the war, those d ming 
the war, and the estimates now submitted for the :fiscal year 1866-'G7: 

Object. 
Appropriated Ap11ropriatetl E~timatc:-> for 

186U-'Gl. 18ti-1-'6S. 18G{j-"t)7. 

---------- -------·1·-----------------------------·-----· 

I For survey of the Atlantic and Gulf coasts of the United States, including compen- i 
sation of civilians engaged in the work, per act of March 3, 134~~ - - - _ - - - - - - .. ____ i 

For continuing the scirvey of the western coast of the United States, inclnding com-
pensation of civilians engag<'d in the work, pm· act of September 30, 1850 ••. ____ _ 

For continuing tLe s11rvey uf the rnefa, "lwuls, keys, and coast of south Floritltt, 
including eomp•msation of civilians engaged in tLe work, per act of March 

:1, ] 849 - • - • - - • - • - - ••.•• - • - - - - - - - - - - - - • - - - - • - - - • - ••• - - - - ••• - - - •. - • - - - - - - - •• 
For completing the 1ine to connect the ti iang-ulation on the Atlantic coast with that 

ou the gulf of 1\Icxico, across the Florida peninsula, including compensation of 
civilians engaged in the work, per act of J\Iarch 3, B43 ..• _ .. __ - - .. _. __ - .. _. __ • 

}\1r publishing the observations made in the progress of the survey of the coast of i 
the United States, including compensation of civilians engaged in the work, per 1 

act of March 3, 1843 - - - - - - - .. - • - ... - - - - .. - . - . - . - - . - - · - - - - - - · - - • · · - · · · - · - - - - -i 
For repairs of steamers and sailing schooners used in the snTvey, per act of J\farch i 

2, 1853. - . - - - - - - - - - - - .. - - - - . - - - - - - - - - - - - - - - - - .. - - - - - - - - - - - - - - - - - - - - - - .. - - - . ! 
For fuel and quarters, and for mileage or transportation, for officers and enli;ted ! 

sol<liers of the army serving in the coast survey, in cases no longer provide<l. for I 
by the quartermaster's department, per act of Augnst 31, 1852 .. ---· ·--· .•...... ! 

For pay an<l rations of engineers for steamers used in the hydrography of the coast I 
survey, no longer supplied by the Navy Department .•...•. --·· .... ·--··--- -···i 

Total_·-·-·------···-- •... --··---- •... ··--·------·---· ........ ·--- ····I 
SPECIAL SURYEYS. 

$2:>0,000 
! 

130,000 ! 

40,0011 

5, 000 

5,000 

10,000 

5,000 

12,800 

457,800 

$178, 000 $250,000 

100,000 )~(),()()(1 

ll, ouo 2:;,000 

---- -------- -------· ----

4,0110 r;,noo 

4,000 :!0,000 

------------·---------- .. 
; 

9,000 i 10,000 

30G,OUO 44tl,UOO 

In the winter of 1864-'65, application was made by the government of Nicaragua, through the Depart
ment of State, for the temporary service of a corps of our skilled surveyors for a special survey of the Sau 
Juan river, and of the harbor of San .Jnan del Norte or Greytown. This request, made known by the Hon. 
Don Luis Molina, and through the Treasury Department referred to the Superiuteudeut, was met iu January 
by the designation of Assistant P. C. F. West for the charge of the service desired. \Vith h:m were asso
ciated Mr. A. Strausz, as hydrographic assistant, Sub-Assistant Charles Hosmer, and Mr. R. E. McMath as 
topographers, and l\lessrs. H. G. Ogden and H. L. Marindin as aids. The expenditures for the work, includ
ing the compensation of the officers, were defrayed by the applicants in conformity with terms made when the 
party was organized. 

Besides the special duty called for at the outset, surveys or examinations were made of the Colorado 
river, the Cano Bravo, the San Juanillo river, and of the harbors of Monkey.Point, Virgin Bay, and San Juan 
del Sur. 

The party returned to the north in July, and resumed regular duty in the northern sections of the 
Atlantic coast. 

HYDROGRAPHIC DEVELOPMENTS. 

In Appendix No. 4 will be found a description of Cape Lookout sl10als, with reference to tlie cltart 
(Sketch No. 12;) and Appendix No. 5 gives an interesting account of the changes that lmvc taken place in 
the entrances to Cape }~ear river, resulting from a comparison of its new survey (Sketch No. 13) witl1 tlie 
former chart. 

The changes in the channels over Charleston bar, resulting from the obstructions placed in the main 
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channel by the blockading squadron are very markeil, and can be readily seen by comparing tlrn new cliart 
(8ke~ch No. 14) with the former one. 'l'he ".~tonejleet" has entirely disappeared; but where it waR 1ihceil 
the water has shoaled from four to Eix feet, wliile on either side of it a new channel has formed, of the same 
dt>pth as the former one. This increased 'water-way for the ebb-stream in a direct line from the deep water 
of the harbor appears to 1iave permitted t11e filling up of the southern swu.slt or Lawford channel, at a point 
four miles distant from where the obstructiol1S wl"re placed. 

TIDES. 

Appendix No. 11 give8 an explanation, iu a new f01m, of the law of the tides on the western coast, illus
trated by a diagram, (Sketch No. 2G.) As the sequence of these phenomena is somewhat complicated, it was 
thought desirable to illustrate them in tliis manner. 

The gcner:il table of tidal constants, for predicting the tides at any time at the various ports in the 
Uniterl StatcB, whicli has a11peared for ~everal years in the annual report of the Coast Survey, is not re
printed this year. Tide table~. giving the time and height of high water ou every day iu the year, fo~ all 
ports in the United States, are in pre1mration, and will be publiohed annually hereafter. 

LIST OF ORIGINAL l\IAPS AND CHARTS IX THE OFFICE. 

A table of all origiual topographical mflps and hydrographical charts made in the progrc~s of tlie surv<'y. 
:md on file in the Coast Survey office, is given in Appendix No. 8. These lists will be fouud highly usefol 
for reforcncc, and will greatly facilitate call~ for local information. They are arranged in geographical order, 
each class separately, anc1 give the title, referl'uce, number, anc1 scales, aa well as the name of the person by 
whom the survey was made. 

These originals are kept in a fire-proof building, each sheet. rolled up in a separate tin-tube, numbered to 
correspond. As no duplicates of these maps exist, it seems highly desirable that such should be provided for, 
and I make the Ruggestion that the several States should procure coriies of such of tliem as fall within their 
respective boundaries, to Le kept among their own archives. A small annual expenditure on the part of <iach 
seaboard State would, in a few years, suffice to cover the cost of making copies of these valuable documents. 

GEOGRAPHICAL POSITIONS. 

A table of geographical positions of stations, determined in the progress of t11e triangulation, ifl. given in 
Appendix N" o. 9, in continuation of similar tables heretofore publi8lwd iu the Coast Suney reports. The 
table gives the latitude and longitude of eaclt station, its distance from two other stations, and the azimuth or 
trne bearing of the lines joining them. Trhese poeitions, which form the framework of the Coast Smvt>y 
charts, will be found of great convenience in joining local surveys to the great scheme of the Coast Survey, 
by affording bases of known length and direction. 'l'he localities of the station can be approximatPly seen 
on the progress sketches of triangulation accompanying this and other reports; their exact positions are gen
erally well known in the neighborllUod, and the specific descriptions of the marks by which each station may 
be identified, can always be obtained by application to the Coast Survey office. 

In addition to the foregoing list of positions which have been determined trigonometrically, Appendix 
No. 10 gives the latitudes and longitudes of a number of places in West Virginia, and on the Missi8sippi, 
Ohio, and Tennessee rivers, which have been determined astronomica1ly by Coast Survey parties operating in 
connection with the milit:1ry and naval forces, as heretofore reported. 

LONGITUDES. 

The investigation of the subject of determination of longitude from the occultation of tlie Pleiadcs by the 
moon bas been continued by I>rofessor Benjamin Peirce, LL.D., of Harvard University. In Appendix ~o. 
12 his report of progress is given, and in Appendix No. 13 the exposition of the method employed is further 
continued from former reports. 

The reduction of the observations heretofore made for the longitudes of places hi the United States by 
means of the electric telegraph has been continued by Dr. B. A. Gould, whose report of progress is giYen in 
Appendix No. 14, where he likewise communicates a synopsis of the observations made by him with t11e 
transit instrument of the Coast Survey, loaned to him for use in his private observatory. In the course of 
the work under his charge, occasion lias been taken to collect and discuss the observations of the declinations 
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of the same standard stars, the right ascensions of which have been heretofore published; the results are given 
in Appendix No. 15. In the next following paper, Dr. Gould gives the corrections of some errors that had 
slipped into the list of eircumpolar stars heretofore published, and in .Appendix No. 17 he gives the results of 
observations of latitude made at the Cloverden station in Cambridge, the close accordance of which establishes 
that point as one of the best known in latitude. 

MAGNEI'ISM. 

An interesting discussion of the results of magnetical observations made monthly during a series of years 
at Eastport, Maine, will be found in Appendix No. 18. The object of these observations was to ascertain 
the amount of annual and secular variations of the magnetic elements at that ensternmost station of our 
domain. It will be seen that those results have been reached by a system of observations which does not 
involve a sacrifice of time and labor too great to be encountered singlehanded by persons disposed to devote 
some spare hours to the investigation of this important subject. It is greatly to be desired that similar obser
vations should be made at various points throughout the country. The convenient f~rm of magnetometer 
employeil, which was designed by .Assistant J. E. Hilgard, and constructed by Mr. W. Wiirdemann, is 
:figured in Sketch No. 29. 

In connection with this subject tbe1·e ie given a chart of the magnetic declinatiO?t in the United States for 
the year 1870, (Sketch No. 27,) and a diagram showing the secular variation of the declination (Sketch No. 28) 
as far as ascertained. .Appendix No. 19 explains the mode of construction of these charts. 

T.A.BLE OF PROJECTIONS FOR A MAP OF NORTH AMERICA. 

The system of projecting maps used in the Coast Survey, being a polyconic development of the earth's 
surface, now generally known as the Coast Survey projection, is adapted to reprei;ent large areas with the 
least possible distortion, and is, thezefore, getting into very general use for maps of all kinds. 'il'o meet the 
demand for data for its .construction, tables have been heretofore published in the Coast Survey reports for 
1853, 1856, and 1859, which cover the whole extent of the territory of the United States. In order to facil
itate the construction of maps embracing the whole of North America, a similar table is given in Appendix 
No. 20, giving the required co-ordinates for the iusertious of the meridians and parallels for every five 
degrees, from the equator to the pole. 

Added to this table is a continuation of the table in the Coast Survey report for 1859, which gives the 
co-ordinates of curvature for projections for every degree of longitude to 30°, the former table extending from 
the equator to latitude 540, while the present one continues the same to the poles. 

GEODESY. 

The primary triangulation of the coast of New England, from the vicinity of the Hudson to the St. Croix 
Yiver, has been completed by the oecup.ation of stations West Hill and Roland during the past summer. It 
has been executed between the years 1844 and 1865 by the party of the Superintendent, an~ the observa
tions ha~e been made in great part by himself. Near each extremity of this great chain of triangles, (see 
Sketch No. 1,) extending over Bix hundred miles, a base line has been measured-one on Fire Island beach, 
in the early days of the survey in 1834, by the first Superintendent, Prof. F. R. Hassler; and the other on 
Epping plains, in Maine, with different bars and apparatus, by the present Superintendent, Prof. A. D. 
Bache, in 1857. There is, besides, an intermediate base line in Massachut<etts, on the line of the Boston and 
Providence railroad, measured in 1844 by Assistant Edmund Blunt. In Appendh No. 21 of this report 
will be found a. discussion of these different measurements, and of the triangulation joining them, together with 
a comparison of results and an estimate of the ultimate accuracy attained. From this discussion we learn 
that the agreement -0f the base lines, when reduced to each other by means of the triangulation, is closer than 
the estimate of the Ulla.voidable errors of observation would lead us to expect, and that consequently the esti
mate of aoouni.cy derived from the agreement of the observations among themselves is fully justified. 

The probable error of any assigned distance is thus fu11nd to be about equal to its three hundred thou
l!lmdth pm, or less tlian a quarter of an inch in a mile. The disagreement of the two extreme base lines, 
distant from ~·ot.her 430 miles, is only one and two-thirds inches in the length of the Epping base. 

The m~ods of computation are fully illustrated in the paper referred to, which closes with a final 
acljuatment of the trian.a:ulation, such that the measured value of Uw base lines are preserved, and a. ~ide eom

c s 2 
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mon to the three branches of the triangulation has the same length assigned to it from whichever Lase line 
it is derivt>il. 

The discussions and computations have been made by .Assistant C. A. Schott, in consultation with and 
under the immediate direction of Assistant J. E. Hilgard, in charge of the office. 

TOPOGRAPHY. 

'l'he plane-table is used in the Ooaet Survey as the principal instrument for mapping the topographical ·, 
features of the country, and is universally recognized as the most efficient and accurate means for that pur
pose~ Its application under various conditions, the methods of its use and styles of topographical representa
tion, have received a great development in the practice of the topographers of the Coast Survey, and special 
acknowledgment is due in this respect to the comprehensive views, practical tact, and elegant taste of Assistant 
H. L. ·whiting, whose efforts have established the high standard of topographical maps recognized in the 
Coast Survey. 

In order to mee' the frequently expressed want of a treatise on the plane-table and its nse, which does not 
appear to be supplied by any existing book in our language, an essay on this subject has been prepared for 
this report by Assistant A. M. Harrison, during an interval of enforced leisure, while prevented by impaired 
health from more active labor in the field. Mr. Harrison acknowledges his indebtetlness to many of his col
leagues for contributions and aid in the preparation of this work. It forms Appentlix No. 22 of this report, 
and is illustrated by a representation of the plane-table, on Sketch No. 30, and by a map, Sketch No. 32, 
which is designed as an example of a plane-table sheet, on a scale of Tod 00 , drawn in a style suited to the 
large scale of representation. As it was intended to uuite on this rnap all the leading characteristics of country 
and topographical signs, it is of necessity a composition, but all its separate features are from actual surveys. 

CATALOGUE OF CHARTS. 

A catalogue of the charts published by the Coast Survey office was given in the report for 1864 ; it is 
also printed separately, and can be had on application to the office. 'l'he prices vary from twenty cents to 
one dollar per sheet, according to the size and character of the chart. A discount of thirty-three per cent. 
is made to agents. The sale of charts has largely increased within late years, evincing a growing apprecia
tion of their usefulness. 

The maps and charts embraced in the catalogue are of two general descriptions, which may be distin
guished 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 delineation, and are designed to supply the imme
diate and prnssing demands of navigation. The finished charts embody all the information furnished by the 
survey, including the minutest details, and embrace not only the hydrography, 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 cor!'ectness of that which is given. 

The charts are various in character, according to the objects which they are designed to subserve. 
The most important distinctions are the following : ' 

1. Sailing CJ.arts, upon a scale of ~00, embracing the largest area of any, and designed to enable 
the navigator to protract his course. Four of these cover the entire Atlantic coast of the United States, and 
a fifth embraces the entire coast of the Gulf of Mexico. 

2. General Charu ef the Coast, on a scale of 40ifo-01,. for off-shore navigation. These represent the 
shore-line and its charact11ristic features, so as to be readily recognized by the navigator approaching it. The 
entire Atlantic and Gulf coasts will be comprehended in sixteen charts of this class. 

3. Preliminary Sea-coast Charts, on a scale of ;ro/000, for in-shore navigation_ These will all be ulti
mately superseded by the more complete charts next to be named. 

4. Coast Clwrts for in-shore navigation, on a scale of Ro~oo• exhibiting with minute accuracy every 
natural and every permanent artificial feature, above or below the water, which can be introduced with-Out 
occasioning confusion. 'They exhibit, also, the topography for some distance from the shore. 

Besides the foregoing, there are numerous charts of' barborl!, bays, anchorages, &c., and sketches of local 
dangers, on various scales. 



 

PART II. 

SECTION I. 

FROM PASSAMAQUODDY BAY TO POINT JUDITH, INCLUDING THE COAST OF THE STATES OF MAINE, 
NEW HAMPSHIRE, MASSACHUSETTS, AND RHODE ISLAND. (SKETCHEE Nos. 1AND2.) 

Notices of work in this and in the other sections of the .Atlantic coast, gulf of Mexico, and Pacific coast 
of the United States will be made in geographical order. Either in triangulation, topography, or hydro
graphy, the survey has been advanced in Passamaquoddy bay, in Gouldsborough bay, and Prospect harbor, 
in Frenchman's bay, Penobscot bay, on the St. George and Medomak rivers, in Muscongus bay, including 
its islands; the shores of the Damariscotta, the Sheepscot and Kennebec rivers, Quahog bay, Casco bay, 
Nantucket harbor, the Sow and Pigs reef at the entrance of Buzzard's bay, the shores of KaITaganset bay, 
and Seekonk river. 

Tidal and magnetic observations have been continued at Portland, and tidal observations at the Charles
town navy-yard, in this section. 

A synopsis, showing the distribution of field parties and the localities in which they have been at work 
in the course of the season, is given in .Appendix No. 1. . 

Shore-line survey ef Passamaquaddy bay, Maine.-Plane-table work in the vicinity of the northeastern 
boundary has been continued by the party of Sub-Assistant W. H. Dennis, with the schooner Caswell. A.f'ter 
re-establishing the triangulation points, of which but two were found standing, the shore-line survey wa.s con -
tinned on Sheet No. 4, showing the approaches to Letite Passage. (See Sketch No. 2.) This is one of the 
entrances to the St. Croix river. "The work on this aheet was attended with difficulties, owing to the great 
rise and fall of the tides, and the consequent rapid currents, the rate of which through the passage is from six 
to eight knots per hour. In easterly and southerly winds, the vessel, moreover, was exposed to a heavy sea. 
On this sheet a number of ledges are marked, though they show only at low water. The shore-line itself 
could be defined only at that"·stage of the tide. Sheet No. 5, the shore-line of which is also completed, con
nects with No. 1 and No. 4, and extends the shore-line survey about five miles to the northwan::, or almost to 
the mouth of the St. Croix. Sheet No. 6, of which the shore-line will be traced before the close of the present 
season, embraces the mouth of the St. Croix river and all the water line of that vicinity to a point about a 
mile northward of St . .Andrews." 

The present season is mentioned in the field report as having been remarkably favorable for topographi
cal work. .A summary of the statistics is appended: 

Shore-line surveyed •••..•. _ •.••........•.... - ....... - .....• - - - ... - .... - . 
Contour of ledges . _ ....•• _ .•.... - .....•• - .•.•.....•..................... 

47 miles. 
16 " 

During the summer and p1·eceding winter, the party in the Caswell were on field duty in Section V, and 
under that head notice will be made of their previous work. 

Topagrapliy qfGauldsborougli bay and Prospect harbor, .lJrlaine.-Tbe plane-table survey to the east
ward of Mount Desert island (see Sketch No. 2) was resumed by Sub-Assistant Cleveland Rockwell at the 
end of June. Taking up the survey at Schoodic Point, the plane-table work was extended to Indian harbor, 
lying at the mouth of Gouldsborough bay, by the close of August. "The character of the topography on 
this sheet is the most rugged and difficult of rocky coast line. Bunker's, Birch, Prospect, and Indian harbors 
are embraced within its limits." 

"The second sheet worked on this season embraces Gouldsborough, Steuben, and West bays, and a group 
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of small islands lying across the main entrance to them from the ocean. These islands make an excellent 
ship harbor of the bay, which is a mile wide, of moderate depth, and entirely free from ledges or shoals, so 
far as known at present. The anchorage for ships is good in any part of the bay. In Steuben and West 
hays there is a large area of mud-Hats and ledges." 

The following is a summary of the plane-table statistics: 
Shore-line ..................... _. _ ........... _ •...........•.......•. _ . • 79 mile8. 
Roads .•.....•.........................••.....................•........ 21 
Area of topography (squm·e ·miles) .••...................... ·.•. . . . . . . • . . . . . • 23 " 

The schooner Bailey was used by the party for transportation. Field-work was closed for the season on 
the first of October. Mr. Rockwell, during the early pa.rt of the year, was on duty in Section IV. He is 
now about to resume field duty in Section III. 

Triangulation ef Prertcltman's bay, Maine.-The secondary triangulation of the coast of Maine has 
been extended through ·the passage north of Mount Desert island and eastward over the upper part of French
man's bay, by the party of Assiotant G. A. Fairfield. This work (see Sketch No. 2) includes also the tri
angulation of Skillings river, and completes that rcqufrcd for the survey of islands that lie in the passage 
between Mount Desert island and the mainland. Field-work was commenced on the fifth of July and closed 
at the end of September. '.rhe triangles laid out and measured connect with stations in the previoua work 
done by Suh-Aseistant Webber, and the secondary work, as heretofore, has been kept in close connection with 
the primary triangulation. The positions of the outer islands abreast of Isle au Haut bay are yet to be de
termined, in order to complete the secondary triangulation of this part of' the coast. 

Assistant Fairfield was aided by Mr. F. D. Grauger. The party used the schooner Dana for transport
ation. 'l'he original note-books and computations have been duplicated and deposited in the office. A 
synopsis from these records is here given: 

Signals erected ..... __ .......... _ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14 
Stations occupied._._ ...................................... _ . _ ........... _. 16 
Angles measured. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . ......... ·,;.. 130 
Number of observations •.•...••...... _ ... _ ..................... - . . . . . . . . . . • . 2,048 . 

The angles were measured with the ten-inch theodolite, No. 91. 
IIydrogmphy ef Penobscot ba.y.-This work has been continued in the vicinity of Rockport and Camden 

by a party in charge of Mr. Horace Anderson. The party was at the working ground on the let of Sep
tember. After erecting the signals and determining the points needed, a tide gauge was set up at the lower 
steamboat wharf in Camden. The soundings were resumed in Rockport harbor (see Sketch No. 2) and were 
extended so as to connect with those made in 1863 by Assistant Edwards. In pushing the work northward 
towards Camden, the lines of soundings were carried in a southeasterly direction far enough to include 
"Graves' Rock," which lies between the.two harbors. 'l'his rock and the ledges off Camden harbor are the 
only dangers yet developed by the hydrography of the vicinity. 

The ledges o:lf Camden were examined separately. These are entirely covered at high tide. For the 
hydrographic work Mr. Anderson put up sixteen signals and determined twenty-two objects in position by 
occupying thirty stations. He wa8 efficiently aided by Messrs. L. A. Sengteller and McL. W. 'l'homson. 
The statistics of tlie work are as follows: 

Miles run in sounding .• _ ..... __ .....•.....••••..•.•.. _ ...... _. - ...... - • • • • 202 
Sextant angle~ measured .•...•• __ ....••.•.. _. __ •. __ • _ ••• _ ..... - - •... - . • . • . • 2,525 
Number of soundings ••• _ •• _ ••••..... _ • _ ••. _ .. ., •.•.•••••••..• _ .•.••.• - . - . . • 9,669 

The hydrography was continued until the 10th of November. 

Topography ef St. George's river, li'IainP.-The supplementary details filled in during June and July by 
the party of t:)ub-.Assiiitant Charles Ferguson complete the plane-table survey of the shores of the St. George. 
The work of this season was confined mainly to the lower part of the river and to the islands at the entrance, 
ofw.hich the shore lines had been previously traced. 'l'o the eastward this suri"ey connects with that of 
Penobscot bay, and to the westwal'd with work done by the same party on the Medomak river. The statis
tics are as follows : 

Shore ·tine traced ..•. _ ••.••. - .•. - ...•........... , - ...••..• - •• - •••• - ..•. 
Roads .. - .....•.. - .•••••..••.. - ••. - ...•...• - . - ......•••.•..••.... - ... 
Area of topography, (square miles). .... - •.....••..••••.•• •- •.........•••... 

12 miles. 

lOg " 
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Topography ef Medomak river, Maine.-This work was taken up on the 1st of August by Sub-Assistant 
Ferguson, at Waldoboro, the head of navigation. By the end of Se11tember the sm·vey was extended south
ward (see Sketch No. 2) to include a considernhle part of Long island and the shore line of hnth sides of the 
Medomak for a distance of six miles. The detailed survey was pushed several miles below the village, on 
the east side, as far as Sampson's cove, and on the western shore to the vicinity of Stahl station. A summary 
of the statistics is appended: 

Shore-line surveyed . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 44 miles. 
Roads...................................... • . . . . . • • . . . . . • . . . . . . . . . . . . 16 
Area of topography, (square miles)................ . . . . . . . . . . . . . . . . . . . . . . . . 2~ 

Topography ef islands in lYiuscongus bay, .Maine.-The party of Sub-Assistant F. W. Dorr met"at Booth
bay (see Sketch No. 2) on the first of July, and started work on a plane-table sheet to include the survey of 
the islands lying in that vicinity and others)ying off the mouth of the Damariscotta river. 'l'he main shore 
was also traced on that sheet from Mount Pisgah and Spruce Point to the west side of the Damariscotta, 
including Lineken's neck and bay, the village of Hodgdon's l\Iille, and Rutherford's island. In this vicinity 
the details join with the work of the season done by Assistant Gilbert. Ou the completion of this sheet 
the survey of the islands lying in Muscongus bay was taken up and completed, the party being so occu
pied until near the end of Septc;mber. l\Ioving then to the mouth of the river St. George, all the islands 
off that river which had not been previously included were surveyed with the plane-table. The wol"k of 
this party was done with a boat belonging to the surveying schooner Hassler. It is embmced on three topo
graphical sheets, all of which have been inked and are now on file at the office. A synopsis of the statistics 
is .appended: 

Shore-line traced.. . . . . . . . . . • • • . • . . • . . • . . • . . • . . . • . . • • . . • . • • . . • . • • . . . . . . 125 miles. 
Roads............................... . . • . . . . • . . . . . . . . . • . . • • . • . . . . . . . 18 
Area of topography, (square miles) • . . • • • • • . . • • . • • . . • . • . . . • . . • . . . • . . . . . . . . 31 

l\Ir. Franklin Platt served as aid in the plane-table party, and his interest in the progress of the work 
and aptitude for field duty are warmly commended in the report of Suh-Assistant Dorr. 

Under the head of Section IV mention will be made of the previous occupation of Mr. Dorr. 
Hydrograpky ef Muscongus bay.-A party in charge of Sub-Assistant R. E. Halter, with the schooner 

James Hall, resumed this work on the first of August, and continued soundings until the first of September, 
when, in• consequence of the illneEs of l\fr. Halter, the party was placed in charge of Sub-Assistant Clarence 
Fendall. 'l'he progress made comp1etes the hydrography of the approaches to St. George's river (Sketch 
No. 2) from points as far south as Allen island and Burnt island, and beyond them connects with the general 
hydrography of the coast of Maine. In-shore soundings are now continuous from Penobscot entrance to the 
southward as far as the approaches to Chesapeake .hay. 

Sub-Assistant }~endall prosecuted soundings untilAthe middle of October, and soon after turned in the 
chart of work. The hydrographic statistics are as follows: 

Miles run in sounding.. . • • • . . . • . • • • . . . . . . . . . . . • . . . • . . . . . . . . • . . . . • • . . . . . . . . • 134 
Angles measured ...............•.. _ ..... _ .....................•..... _ . . . . . !t,000 

Number of soundiugs . . • . . . . . . . . . . • • • . . . . . . . . . . • . . • • . . . . . . . . • . . . . . . • . • . . . • . 4, 7 59 

The soundings made were referred for adjustment to the tidal station temporarily occupied foi· that pur
pose in Herring Gut harbor. 

The hydrographic party was efficiently aided by Mr . • J. W. Brown. 
Topograpliy ef the Damariscotta river, Maine.-This work is embraced by two plane-ta.ble sheets, one 

taking in eight miles of the course of the river above Low's cove, or to a point a mile above the bridge which 
connects the villages of New Ca.11-tle and Damariscotta. 'l'he second sheet (see Sketch No. 1) continues the 
survey from Low's cove, six miles below, to Hodgdon's Mills. 

'.rhe party of Assistant S. A. Gilbert reached Damariscotta on the 6th of June, and as soon as practicable 
took up :field-work. Suh-Assistant J. W. Donn joineu Mr. Gilbert in the middle of .August. Through the 
entire season the weather proved unusually favorable, as shown by the result in statistics. 

"The character of the topography is broken and rocky, with much scattered woods, tl1e irregular outline 
of which proved difficult of representation. The elevation of the land ranges in great variety of feature from 
the perpendicular rock face to the almost imperceptible slope of the peat swamps in which the numerous brooks 
have their sources." .,, · 
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"In the upper part of the river are extensive flats, bare at low water, through which the channel runs in 
a crooked course for three miles. The outline of these flats was a difficult feature to determine in a satis
factory manner. The shores of the Damariscotta are mostly ragged rocky ledges, worn into many forms by 
the action of the sea and frost. Numerous ledges, too, lying in the bed of the river, were wholly or in part 
covered at every tide, and, in consequence, their outline could be obtained only at low water." 

The topography was closed on the 13th of October. Of the entire area Assistant Gilbert surveyed 
twenty-eight square miles. The aggregate statistics of the two sheets are as follows : 

ShoI'e-line traced... . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 98 miles. 
Roads ..... _ ... - . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 8 

Area surveyed, (square miles)............................................ 40 
Assistant S. A. Gilbert reported for duty in .April, having been since June, 1861, on leave of absence 

without pay, granted to enable him to accept a commission as lieutenant colonel 24th regiment Ohio volunteer 
infantry. In October of the same year he was appointed colonel of the 44th regiment Ohio volunteer infantry. 

He served from July, 1861, to October, 1862, in the department of West Virginia, and with his regiment 
was engaged in most of the battles and other arduous service necessitated in that department. 

In October, 1862, the regiment was transferred to the department of the Ohio and stationed in Kentucky. 
Colonel Gilbert was then assigned to command the second brigade, third division, of the army of central 

Kentucky. 
He retained that command until the organization of the 23d army corps in July, 1863, in which his 

became the first brigade of the third division. 
In Kentucky he was stationed at Richmond, Frankfort, Mount Vernon, and other places, during periods 

of much local excitement, and by unfaltering energy preserved public order in the surrounding districts. 
Dming the raids of Morgan, Pegram, and other rebel commanders, in the spring and summer of 1863, his 
command participated with credit in hard marches and in frequent skirmishes with the enemy. In the fall, 
when the army of the Ohio under General Burnside moved into East Tennessee, Colonel Gilbert's brigade was 
the first of the infantry to reach Knoxville. There he became post commandant. Soon his brigade made a 
very rapid march to Cumberland Gap to re-inforce the mounted division of General Shackelford. This move
ment compelled the immediate and unconditional surrender of the rebel garrison, over three thousand strong. 
'l'he President directed a letter to be addressed to Colonel Gilbert by the War Department, complimenting 
him and his brigade upon this march and its results. 

His command participated in all the operations of the army of the Ohio in East Tennessee until January, 
1864, when his own regiment decided to re-enlist as veterans, and was ordered to Oincinnati to be paid and 
mustered accordingly. The War Department, however, decided that the regiment should be reorganized as 
cavalry and recruited to the full complement of a mounted regiment, which involved a call for over five 
hundred additional men. This required time, and the requisite number was not obtained until the early part 
of April. Colonel Gilbert's health had been frequently interrupted during the previous year, and his condition 
had not begun to improve. Competent medical advisers informed him that he would not be able to endure the 
exposure and fatigue of the cavalry service. He, therefore, very reluctantly rendered his resignation, which 
was accepted in .April, 1864 . 

.A year of rest and careful treatment at his home in Ohio restored his health so far that he has been able 
to resume duty on the survey. 

In addition to the evidence contained in official reports there are restimonials of his faithful military 
services on file in the Adjutant General's office, in letters recommending his prOJIIOtion to the rank of brigadier 
general from his division, corps, and army commanders, dating back to November, 1862, and at different 
times thereafter to January, 1864. 

Topograpky ef tkc Skeepscot river, Maine.-The detailed survey of the vicinity of the Shecpseot river 
now includes the whole of Westport island, part of Southport island, and ·the whole of .Arrowsic island, the 
outstanding topography of which was executed this season by Mr. Edwin Hergesheimer. His party was 
organized in July, and continued work in the field until the 15th of September. Two plane-table sheets 
embracing this survey are now at the office. 

Topugrapky ef tke ·Kennebec river, .ll-Iaine.-This work was resumed early in .August by the party of 
Assist.ant R. M. Bache, at the limit to which the general survey had been carried last year. From Woolwich 
the survey was extended several miles to the northward, and as usual was made to include a belt of land about 
half a mile in breadth. The character of the !_Urface is hilly, rocky, and inte~~persed with many artificial 
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details. The plane-table sheet represents also the islands in the Kennebec adjacent to the site of work. A 
synopsis of statistics is appended: 

Shore-line surveyed ................. - ............ - - - . - ... - ..... - .. - - . . . 7~ miles. 
Roads ................. - ..... - - ... - ....• - ... - - ... - - - - - - - . - - - ..... - · - - · 7~ " 
Area of topography, (square miles) - ... - - ......•. - .. - .. - - .. - - - · ·· · ·· · · - · -- - 22 

Assistant Bache had been previously engaged in field duty in Section II. The plane-table survey on 
the Kennebec was continued until the end of October. 

Topography ef Casco bay, Maine.-The detailed survey of the coast between Portland and Kennebec 
entrance was completed on the 17th of November by the party of Assistant A. W. Longfellow. The work 
of the present season, which was taken up on the 7th of June, is comprised (see Sketch No. 2) between 
Harpswell sound, the shores of which had been previously surveyed by this party, and the mouth of New 
Meadows river, where it joins the topography executed by Sub-Assistant Iardella. The plane-table sheet of 
Mr. Longfellow includes the greater part of Orr's island, the peninsula of Sebaskahegan, Yarmouth island, 
and others in Quohog bay. "The general character of the topography is a series of narrow, wooded ridgeB, 
reaching sometimes an elevation of two hundred feet, with rocky, precipitous shores, on which, as the strata 
stand nearly vertical, it is difficult to find stations for the plane-table." 

Assistant Longfellow used the schooner Toney for the quarters and transportation of his party. In addi
tion to ordinary field duty he retains the charge of vessels of the snrvey intended to harbor for the winter at 
Portland, and has supervised their fitting qut and delivery to other parties working on the coast of Maine. 
He also aided Assistant Whiting in inspecting the topographical work of the section. 

The statistics of the season's work on the shores of Casco bay are as follows : 
Shore-line surveyed ............ _ .•................. - ...... - ... - .•..... - 43 miles. 
Roads ...••.. - ........•.....••.....•.............. - - . - •. - ..... - .... - . • 10 
Area of topography, (square miles) •...•.. - ... - ...... - •..... - - ... - ........ - 8 

Hydrography ef Quohog hay, Maine.-The supplementary soundings required in the upper part and on 
the eastern side of Quohog bay were made by a party in the schooner G. M. Bache, and include about twenty· 
one square miles additional to the hydrography previously executed by Acting Assistant Alexander Strausz. 
The locality of the work can be seen by reference to Sketch No. 2. 

The statistics of the supplementary hydrography are as follows : 

Miles run in sounding .••.....••....••...........•.•.•.... - . . . . . • . . . . . . • . . 287 
Angles measured •... : ......••.......................... - .... - . . . . . . . . . . . 1,644 
Number of soundings....................................... . . . . . . . . . . . . . . 17,578 

The soundings in Quohog bay were completed on the 4th of October. Before taking up tbis duty Mr. 
Strausz was employed in a special survey for the Navy Department, of which mention has been made in the 
introductory part of this report. 

Messrs. L. L. Nicholson and Charles Hein served as aids with the hydrographic party in the schooner 
G. M. Bache in this section. 

Boston n.arbor.-During the past year the work of the United States commissioners connected with the 
special survey of Boston harbor has been steadily iu progress. Assistant Henry Mitchell was specially 
applied for by the commission at the outset of the year, and with the consent of the department was again 
assigned to that service. His work in the capacity of consulting engineer and his qualifications are com
mended in published reports of the city authorities of Boston, and of the State authorities of Massachusetts, 
the subject of the preservatioit of that important harbor being of vital interest in the general welfare. 

In the same official relation Mr. Mitchell for a'.short period in the present year acted as advising engineer 
for the State commission on harbors and flats, with reference to the preservation of Gloucester harbor. With 
the general information thus communicated, tracings were given to be used for laying down commissioners' 
lines for preventing encroachments. 

Topographical and kydrograpkic resurvey near Nantucket harbor, MasaachU8etts.-ln October and 
November a resurvey was made by Sub-Assistant F. W. Dorr of the vicinity of Brant Point. His party at 
the same time examined the channel leading into the harbor of Nantucket. 'l'he following extracts from 
the report of Mr. Dorr describe the principal changes noticed by comparison with the sheet of the previous 
survey : "The shC>re-line of Brant Point has not materially changed, but Coatue Point, on the opposite side 
of the entrance, has made out a short distance since the original surYey." 
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" The channel has changed entirely, and the best water is now to be found a short distance to the east
ward of what was before called the middle channel. This is the only channel now indicated by buoys." 

".About the same depth of water can be carried across the bar as formerly by the main channel. Parts 
of the channel are very narrow, with scarcely room for a vessel to go about." 

Sub-.Assistant Dorr was aided in~this duty by Ur. Pranklin Platt, jr. .At the opening of the season the 
party was employed in Section V, and during the summer on the coast of Maine, as already mentioned. 

Sow and Pigs reef, (Buzzard's bay, JYI.assachusetts ).-At the request of the Light-house Board the l"eef 
off Cuttyhunk was examined by Sub-Assistant F. P. Webber, in September last, with l"eference to its eligf
bility as a site for a light-house at the entrance to Buzzard's bay. The result of this examination verified 
the hydrographic survey which was made by Lieutenant Commanding W oodhnll in 1853, and con:firms the 
recommendation of the site proposed by that officer. 

Mr. Webber landed on the rocks marked No. 1, No. 4, and No. 5 on the Sketch of 1853, and made 
numerous soundings in theil' vicinity. The last mentioned (No. 5) is the one known as "Sow Rock" among 
the :fishermen, though a smaller one was designated by that name in the hydrographic survey. He thus 
remarks in reference to the site before reported: " I coincide in the report made by Lieutenant Commanding 
Woodhull, that it is the V€ry best place on the reef for a light-house, and find his statements entirely corr€ct, 
everything being precisely the same as whEin he examined it." 

Topography ef Narraganset bay, Rhode Island.-The party of A5sistant A. M. Harrison reeumed work 
on the shores of Mount Hope bay on the 8th of .Tanuary, and continued the detailed survey at favorable 
intervals of weather until the end of November. Sheet No. 1 of this season embraces the eastern shore 
between the upper pru:t of Newport island and Globe village. 'l'he second contains the details of topography 
between Warren Neck and the outskirts of the city of Fall River, Massachusetts, and the western shore of 
Mount Hope bay with parts of its tributaries, Lee's, Cole's, and Taunton rivers. Two other plane-table 
sheets embrace the survey of the western shore of Providence rivEJr, and part of the north side of Narraganset 
bay, the locality being known as Warwick Neck. 

Sub-Assistant Charles Hosmer was attach€d to the topographical party for a short period in January. 
He rejoined it on the 9th of October, after completing special duty in another quarter. Mr. A. R. Fauntleroy 
served as aid until the 17th of .March, and :Mr. H. G. Ogden after the 9th of August. Both are highly com
mended in the :field report for inteliigence and zeal in the service. 

The statistics of the work done by the party are as follows, the shore-line being additional to that traced 
in the preliminary survey of Narraganset bay: 

Shore-line. _ . _ . __ ... __ .... _. __ .. _ . __ .. - - - - - . - - - ...... - .....• - ... - .... - 68 miles. 
Roads. __ . _ ... _ . _ ..........• _ .... ____ .. - . - . _ . _ .•.•.. _ •........... ___ . 206 
Creeks and ponds ..... __ ... _ ........•.•. - . - .... - - ... - - - ...... - . . . . . . • • 55 
Marsh line .. - . _ .•. _ .... - - .. - - •......... - . - ...•• - .....•..... - - . . . . . . . . 36 
Area of topography, (square miles) .... - .. - .. - .. - . - - •. - . - .• - - - •. - - _. __ •••. 36! 

Topography and ltydrography ef Seekonk rii:er, Rhode lsland.-This survey was taken up a.nd com
pleted in May and June by the party of Assistant Harrison, the detailed survey mentioned under the last 
head being temporarily suspended for the purpose. Two tide gauges were set up, one at Red bridge a.nd the 
other at India Point bridge, and records of the rise and fall of water were continued for a montl1. Mr. Harrison 
was aided in this work by Sub-Assistant F. P. Webber and Mr. Horace Anderson. The plane-table statistics 
are included in the aggregate already given. In the hydrographic journal two hundred and sixty-seven 
sextant angles are entered, and seven thousand five hundred and seventy-five casts of the lead. 

Hydrograpliy of Narragan8et hay, Rhode Island.-The work of sounding in Narraganset bay has been 
prosecuted in several localities by a party in charge of Sub-Assistant F. P. Webber. In the latter part of 
June the party joined Assistant Harrison in completing the survey of Seekonk river, as already stated. 
Supplementary soundings were afterwards made in Newport harbor, and, later in the season, the hydrography 
of Narraganset bay was extended from Rose island to Beaver Tail light. 

In the middle of August the hydrography of Providence river was taken up and extended from the city 
wharves to Rocky Point, a distance of twelve miles. In connection with the river hydrography tidal obser
vations were made at two stations, one at Nyatt Point wharf, the other at a point below Providence, chosen 
with reference to the series of observations recorded by .Assistant Harrison while sounding in Seekonk river. 

Sub-Assistant 1Yebber continued on duty afloat until the 11th of November. The schooner M. L. Stevens 
was then sent to Newport, and aiter refitting sailed for Baltimore to be laid up during the winter. In a heavy 
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northwest gale, oft' Willougl1by spit, the foremast-head was carried away, but eventually she arrived in safety, 
as intended, on the 30th of November. Mr. A. R. Fauntleroy was attached to the hydrographic party during 
the entire working season in this section. .At different pe1·iods he was aided also by ~l:essrs. Horace Anderson, 
W. W. Harding, Gershom Bradford, and J. A. Guldin. 

In the course of the season the party erected eighteen signals and occupied forty-two stations. Thirty-four 
points on land were determined for the adjustment of soundings. The hydrngrapliic statistics are as follows: 

Miles run in sounding.. . . • • • . . . . . • . . . • • • • . . • . . • . . • . . . . . • • • . • . . . . . • • . . . . . . 537 
Angles measured . . . . • • . . • . . • . . . • • • • . • . . . • . • • . . • . . . . . • . . . . . . . . . . . . . . . . . • . 7, 663 

Number of soundings. - -·. ·- _ -·. - . - - •. - - .. - ..... -- .. - . -· ...... - . . . . . . . . . . . 61, 579 
The resulting charts have been plotted and are now in the office, with the original note-books, and dupli

cates of all the journals of soundings, angles, and tidal observations. 
Inspection ef topography.-In order to secure unity of method and special adaptation of style to the 

character of the topography, the parties have been visited in the field at intervals of a few years by Assistant 
H. L. Whiting, whose great experience and highly developed judgment in the repl'esentation of topography 
qualify him specially for giving advice and in1:1truction in reference to its execution. 

Within the present season the plane table parties on the coast of Maine were inspected in the field by 
Mr. Whiting, and a valuable report has been made by him on the system of work best adapted to that coast, 
the broken and indented outline and bold topographical features of which form so striking a contrnst to the 
coast south of Sandy Hook. 

Tidal and magnetic observations.-The tidal obse1·vations, by means of a self-registering tide gauge, 
have been continued at Portland, Maine, under the care of Mr. H. W. Richardson through the entire yem·. 
Mr. Richardson has also continued the series of magnetic observations at the same station in Portland. In 
July he visited Eastport to repeat magnetic observations at the station formerly occupied for the purpose . 

.At the Charlestown navy-yard tidal observations were also made during the whole year with a box 
gauge, by :Mr. T. E. Ready. 

SE CT ION II. 

FROM POINT JUDITH TO CAPE HEKLOPEN, INCLUDING THE CO.A.ST OJ<: THE STATES OF CON:t..'ECTICUT, 
NEW YORK, NEW JERSEY, PENNSYLVANIA, AND PART OF DELA\fARE. 

Under this head notice will be taken of the completion of an important link in the primary triangulation 
of the coast of New England. Measuring along the axis of the triangulation, the two primary bases on which 
the work depends are four hundred and thirty miles asunder. 'l'he geodetic connection of the bases ha.'I been 
discussed by Assistant Schott, chief of tbe computing division, and the results are given in his paper on the 
subject in the .Appendix, (No. 2L) 

The operations of the survey in this section have been continued also in the vicinity of Hudson river; 
on the south shore of Ra1itan bay; and on the coast of New Jersey; and tl1e regular tidal observations have 
been kept up in New York harbor . 

.Appendix No. 1 contains a statement of the persona employed, their occupation, and the localities in 
which the parties have been engaged. 

Geodetic, astronornical, and magnetic observations.-Tbe connection of the primary base line on Epping 
Plains, Maine, with the one measured on Fire Island beach, was completed in the course of tlie sPason by the 
party of the Superintendent. As usual in the party, the preliminary arrangements for field duly were made 
by .Assistant G. W. Dean. 

Of the two primary stations occupied, both of which connect directly with the Fire Island base, geodetic 
and magnetic observations were completed at the first on the 27th of June. This station (marked Ruland on 
Sketch No. 1) is in the township of Brookhaven, Suffolk county, New York. The station West Hill,s, in the 
same county, was afterwards occupied, the transfer of instruments and other preliminaries being as heretofore 
in the care of Mr. Thomas McDonnell. By the middle of .August the measuremen_t of horizontal angles was 
completed. Observations for the magnetic clement were concluded soon after, and field operations were 
finally closed on the 14th of September. 

Of the four heliotrope signals observed from each station, one was fifty-one miles distant from West Rills 
at station Sandford. Two others were over forty-two miles distant from the theodolite stand. All the lines 
determined in direction a.re traced on the progress sketch. The instmments used were the thirty-iuch theo 
dolite, C. S. No. 1; the ten-inch vertical circle, C. S. No. 63; zenith teles~ope, C. S. No. 5; declinometer 
D, 22; and the Barrow dip circle No. 6. 

cs3 
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At station Ruland six hundred and sixty-nine observatiOflS were recorded for horizontal angles, and at 
station TVest Bills eight hundred and thirty-two. For the elcvatfon of signals two hundred and eighty-eight 
vertical measurements were made with the theodolite at the first-named station, and three huno:!red at the last· 
The angular measurements were made by Assistant Dean and ARsistant Edward Goodfellow. 

Latitude.-At Rtation West Hills two hundred and eighteen observations were made by Sub-Assistant 
A. T. Mosman, aided by Mr. J. G. Spaulding. Thirty-nine pairs of stars were observed with the zenith 
telescope. 'l'he arc value of the micrometer was determined from one hundred and twenty-two observation~ 
on Polaris near its eastern elongation; and the are value of divisions on the level, from several series of 
readings in the usual way with the micrometer. 

'l'he local time was ascertained from one hundred and fifty-seven observations upon twenty-six zenith and 
circumpolar stars, with a twenty-fom-inch transit, kindly lent for the purpose from the instruments belonging 
to the corps of United States engineers . 

.Azimuth.--The astronomical bearings of the trigonometrical lines meeting at TVest Hills, were determined 
by the method heretofore used in the survey. Assistant Dean, aided by Assistant Goodfellow and Sub
Assistant F. F. Nes, made for the purpose seventy-two observations with the large theodolite upon iJ Ursro 
Minoris near its upper culmination, and ninety observation's on Polaris near its eastern elongation, in connection 
with one hundred and fifty-two readings on an elongation mark which was favorably located on a hill about 
two miles distant in a northerly direction from the station. 

JJfognetic observatinns.-During three clays at station Ruland one hundred and forty·three observations 
were recorded, and at TVcst rlills one hundred and ninety-one observations, during four days, for determining 
tlie magnetic declination. · 

Near the first named geodetic station the inclination of the needle was ascertained from six sets of obser
vations at two points. The magnetic inclination at the last named station was determined in the same way 
by means of two needles. Six sets of deflections and three of vibrations were noted at each station for the 
horizontal intensity and moment of inertia. These observations were made by Assistant Goodfellow, aided 
by Sub-Assistants Mosman and Nes. 

The urnal meteorological journal was kept by daily entries during the season. 
All the original records of the geodetic and other operations have been duplicated, and the reductions 

for latitude, azimuth, and magnetic elements have been completed. 
Triangulation east ef ]Judson river, 1'lew York.-Assistant Edmund l:llunt has further extended the 

field-work to connect the primary triangulation of Section I with that of the Hudson river. Five additional 
stations were occupied in the course of the season. Sub-Assistant J. A. Sullivan was attaclied to the party 
after the completion of duty in Section III, and is yet in service with Assistant Blunt in the field. Sub
.Assistant A. '1.'. Mosman was also assigned to assist after the middle of October. The statistics of the work 
are as follows : 

Stations occupied •••. ___ ••• ..._ _ ••••. _ . __ .•. _ •••..•••••.•.•• _ .• - •• _ •..• - . . . . 5 
Angles measured _ • _ . _ • ___ ...•••• _ •••••.. __ •. _ •••• ___ . __ •••••• - - ••.. - - - . - - 95 
Number of observations- •.... ___ . _ • ____ .. _____ • ___ .•. _ .. __ .. __ . _ .. ___ - _ ... - 2, 922 

Topography of the hig11landt1 ef Navesink, New Jersey.-The supplementary topography requisite for 
the completion of the engraved chart of New York harbor was resumed by A8sistant C. M. Baclie in the 
vicinity of the limit reached in a former season by Assistant llarrison. The sheet projected for Assistant 
Bache will in~lude the entire belt of the highlands. Ris party is still in the field. A synopsis of statistics 
returned in advance of closing work for the season is as follows : 

Shore-line traced __ • _ ••••• __ ••••...••• __ .. _ • _ . _ . _. _ • _ . __ - _ - ••• - - __ • __ • • 32 miles. 
Roads surveyed .•... _ . __ .. __ ..... __ .. ____ •.•••••• _ •••..••••••• _ •• __ • • • 32! 

Area of topography, ( sqtiare miles) .• _ •••••••• _ •.••••••• ~ ••••••••. _ • • • • • • . 10 
Coast triangulation belaw Barnegat, New Jersey.-The work of revision was resumed by Assistant 

John Farley, in the lower part of .Barnegat bay, on the 1st of August. Going southward additional stations 
were occupied to Manahawken, and signals erected in the vicinity of Tuckerton were observed on. 'l'he 
field-work was continued until the end of October. The statistics are as follows: 

Stations occupied • __ ••••• __ •• _ •••• _ ••.•••••••. _ •••••••.•••••• .- • • • • • • • • • • • • • • 8 
Angles measured ••••••••.••••.•• _ •••••••••.••••••••••••••• - • • • • • • • • • • • • • • • • 24 
Number of observation11 •••••••••••••••••••••• - . - - - - _ •• - - •.•• - ••••• ______ ••••• 900 

By the work here mentioned the triangulation has been carried to the vicinity of Abeecom inlet. 
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Topograpliy and kydrography at League island, Delaware river.-At the special request of the honor
able Secretary of the Navy a detailed survey was made, in June, of the shores and water paesage behind 
League island7 in the Delaware river. . 'The topographical work was done by AssiBtant R. ~f. Bache; the 
wundings were made by Mr. Edwin Hergesheimer. 

A chart of the back channel at League island, on a large scale, resulting from the fiel(l-work of this 
season, was completed at the office as soon as possible by Mr. Hergesheimer, and has been forwarded to the 
Navy Depa1-tment. 

Tidal observations.-The permanent self-registering tide-gauge at Govern::ir's i8land, New York harbor, 
has been kept in operation by Mr. R. 'I'. Bassett, who has also continued simultaneous observations for com
parison with a box gauge at the wharf of the Hamilton Avenue ferry, in Brooklyn. 

S E C 'T I 0 N II I. 

l'ROM CAPE HENLOPEN TO CAPE IIENRY, INCLUDING TIIE COAST OF PART OF DELAWARE, TIIE 
COAST OF MARYLAND, AND PAHT OJ<' THE COAST OP VIRGINIA. 

In this chapter notice will be taken of the concluding work in a series of surveys which were commence1l 
and prosecuted at the instance of military authorities during the recent war. Before the opening of the pres
ent year all the approaches to the capital had be;en carefully mapped. During tl1is season the topography of 
the approaches to the city of Baltimore has been completed, and a survey has been made of the banks of the 
Potomac between Washington and Harper's Ferry. One of the assistants 1·emained in active military service 
with the army in the Shenandoah valley ·until midsummer. 

'l'idal observations have been continued in this section at Old Point Comfort. 
Appendix No. 1 shows in abstract form the names of the assistants and aids employed in the field, and 

the localities and description of work in which eae,h party was concerned. 
Topography ef the Patapsco rilier, JJfaryland.-'J'he plane-table survey of the vicinity of Baltimore 11as 

been continued by Sub-Assistant C. T. Iardella. Ilis second sheet, containing details of surface and i he 
line of defences erected in the western approach to the city, was prosecuted under the direction of BreYet 
Major C. N. Turnbull. A third sheet, executed by .l\.fr. Iardella, commences at Light Sti-eet bridge, on the 
south side of the Patapsco, and represents the shore as for east as Swan creek, taking in the plane-table 
features of Curtis's creek, Stone House cove, aml Cabin Branch. A special examination was madr; of the 
entrance to Curtio's creek, with reference to its suitability as an anchorage for laying up the smaller vessels 
of the survey. 

The fourth sheet, the detail"> of which are now in progress in the field, takes in the opposite shore of the 
Patapsco below Baltimore, and to the eastward of the city connects with the map of the environs made for 
military purposes, under the direction of Colonel Reynolds, in 1863-'64. 

The statistics of plane-table work done by Mr. Iardella are as follows : 
Shore-line t.raced .•..•..•.•..••.•.•.....•.•••..•.... , • . • • • . . . . . • . . . . • . • . 22 miles. 
Outline of creeks and marsh .. .. .. .. .. .. .. .. .. .. .. ... .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. . .. .. .. .. .. . . .. .. .. .. .. . 65 " 
Roads ..•.... _ • _ .. __ ........ __ . ____ . _____ ....... ___ ... __ .. _ .. _ .. _ . _ . . . 9 6 

Area of topography, (square miles) ..... _.................................. 30 

Triangulation ef tlw Potomac ?·icer abot'C TVa,vhingtmi, D. 0.-In order to connect the several surveys 
which had been made for military purposes on both sides of the Potomac above Georgetown, Snb-Assistant 
J. A. Sullivan was detailed, at the opening of the present season, to make a general triangulation between the 
capital and Harper's Ferry. In connection with this work arrangements were made for extending the plane
table survey, if practicable, to the same point. Mr. Sullivan reported to Brevet Lieutenant Colonel C. Sea
forth Stewart, chief engineer middle military division, in November, 1864., and after completing the arrange
ments for bis party, took up the triangulation work at Maryland Heights. Stations were selected on the 
Blue Ridge and on the Catoctin mountain range, and these, in connection with others lower down the river, 
effected a junction with the triangulation of the District of Columbia. }Jighteen stations were occupied with 
the theodolite, and about eleven thousand observations were recorded. Besides the nineteen signals erected 
for use in the triangu~ation, twenty-five other points were determined for tlie use of the plane-table party of 
Sub-Assistant Donn. These points comprise a:n area of about four hundred and fifty square miles. The 
field-work was closed on the 24th of August. During May and June Mr. 0. S. Hein aided in the party. 

Sub-Assistant Sullivan recommends that a station ·be selected in the vicinity of Aldie, Virginia, and 
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connected by theodolite observations with those which he occupied at Ifigh Knob, Sugar Loaf, Camp Hill, 
and 'l'enallytown. This, by force of circumstances, was not practicable within the present season, but being 
<lesirable in order to give general command of points within the area already included in tlte triangulation, 
will be kept in view as essential to the completion of the work. 

After closing work in this section Mr. Sullivan joined the party of Assistant Blunt for field duty in 
Section II. Mr. Hein was at the same time assigned to aid a party iu Section I. 

Topography ef tl1e Potomac river below Harper's Ferry, Virginia.-Early in October Sub-Assistant 
J. W. Donn reported at Harper's Ferry to the chief engineer department of"'West Virginia, Lieute1rnnt J. R: 
Meigs, and under his direction organized a party for the plane-table survey of the banks of the Upper Potomac. 
The untimely death of that talented office1·, occurring before the party was :fully made up, crtused some delay, 
so that field-work was not fairly started until the beginning of November, at which time Major O. S. Stewart, 
United States Engineers, was in charge of the middle military division as chief engineer. The survey was 
thenceforward prosecuted under his direction. 

"A traverse line was started on the tow-path of the canal, at the points where the Sharpsburg and 
Harper's Ferry road touches the river, and with this as a base line both shores of the Potomac with the 
adjacent topography were mapped, together with the Shcnancloah river for a mile and a quarter above the 
junction. This work included the town of Harper's Ferry, Bolivar, and Camp Hill, and all the defensive 
lines as far to the westward as the summit of Bolivar Heights. 'rhe survey of the left bank of the Potomac 
wail extended so as to embrace the northern and eastern defences of llarper's Ferry, and also the stone fort 
on Maryland Heights. A reconnaissance of Loudon Heights was made, a more careful survey not being 
practicable, as that district was then subject to frequent incursions from bands of guerillas. 

"In l\farch tlie traverse was extended to Berlin, and a fringe of topography half a mile in width was sur
veyed on the north side of the river. The shore-line of the south bank of the Potomac in that vicinity was 
at the same time traced. }'ield-work became more diflicnlt as the spring advanced, the belt of woods between 
the canal and the river being an obstruction to lines of sight, but, by taking advantage of cleared hills, tho 
positions of the islands and sufficient points on the opposite bank of the ri'ver were determined. On this work 
as a basis, the Virginia side of the Potomac was mapped from Harper's Ferry towards Great Falls with a 
considerable degree of accuracy. 

"The Blue Ridge range of mountains, where it crosses the river at W everton, three miles below Harper's 
},erry, was surveyed from points furnished by the triangulation of Sub-Assistant Sullivan. The survey of 
the Catoctin mountain was extended to a station three-quarters of a mile from the Point of Rocks, and the 
trigonometrical station on Quarry Hill, northward of White's ford, was also included within the limits of the 
topographical survey. 

"From Seneca creek to the Great Falls, a distance of eight miles, tl1e bluffs along the canal are generally 
heavily wooded, and it was found impracticable to determine points on the south shore of the river with the 
degree of accuracy usual in plane-table work. Hence, the shore and islands in that stretch of the Potomac 
were laid down on the sheet as reconnaisi!ance. 

"Heavy fresl1ets in the river increased the difficulties of surveying incident to the nature of the surface. 
Many of the islands were at times under water, and to be known in position only by the trees on their borders. 
The large cultivated islands, Heter'a, b-fason's, and Harrison's, were surveyed carefully, but on account of the 
violent current of the river others could not be reached. In Pitch cases their outlines were determined from 
the traverse line and hill stations. The traverse line of each sheet was connected with the others by means 
of common lines, so that the survey, though extending to the length of six sheets, is cuntinuom1 throughout. 

"The topographical elevations were referred to the lockage of the canal, a record of which was furnished 
by Mr .. Fisk, the engineer of that work. Contour lines at successive elevations of twenty feet were carried 
over Ui.e entire area of the surv,ey. 

"At. Great Falls the survey was connected with that made in the summer of 1861 by Sub-Assistant 
Dorr, lllld to.perfect the junction of the two sheets of work, the road from the Falls to Offutt's cross-roads w11.11 

rBl!u.n:eyed. From the cross-roads the river road was surveyed back to Seneca Mills, on the creek of that 
name, and t.hc area included between that road and the canal .was mapped. 'l'be survey of the river road, 
therefore, is continuous from Georgetown to White's Ferry, at which point the road crosses into Virginia." 

Every facility required for the effectiveness of the party was sapplied, as needed, by Major Stewart, and 
the large return in statistics may he regarded as evidence of the thorough co-operation of' that officer. The 
abstract is as f'ollow11 : 
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Shore-line of river .. - ..•.. - - .••.•••••......•...•.••••.••. - ... - . . . . . . . . • 101 miles. 
Shore· line of streams ... - ......................................................... ,.. . .. .. . .. .. . .. .. .. . .. .. . .. 103 '' 
Shore-liue of islands •.••.•...•.•••..•..... - .... - - ..... - - .... - .. - . . . . . . . 71 
Hoads and canal .....•.................. - - ....• - ......•.•..••..... - .. - 190 
.Area surveyed, (square miles) .•.....••.. ···-········-·· ··--····-······- 50 

Sub-Assistant Donn was aided in the field by Mr. H. L. 31arindin until January, and from that time 
until the close of the season by 1\Ir. M:cL. W. Thomson. 

After depositing in the office his sheets of the survey of the upper Potomac, Jlfr. Donn took np plane
table duty, which has been mentioned under the head of Section I. 

Service witli tlte army in t1te Slienandoalt valley, Virginia -At the date of my last annual report, 
.Assistant J. G. Oltmanns was on duty on the staff of Major General Emo1·y, the army being then on the 
Opequan creek, near Bartonsville. Here he employed the month of November and part of December, 1864, 
in making a complete map of the ground occupied by the several army corps under the command of Major 
General Sheridan. With the corps of General Emory he continued on duty until midsummer, and was then 
relieved in consequence of failing health. 

Tidal observations.-TI'hc permanent self-registering tide gauge at Fortress Monroe has been kept iu 
successful operation by Ordnance Sergeant C. Kelly, United States army. 

SECTION IV . 

.I<'ROM CAPE HENRY TO CAPE l'EAR, INCLUDING THE COAST OP PART OF VIRGINIA, AXD OF PART 
OF NORTH CAIWLINA. 

Two of the parties sent for duty at the south during active military operations, were attached to the army 
of Major General Sherman. Three others were under the orders of Admiral Porter. In addition to a special 
survey made of the approaches to Goldsboro', North Carolina, before the conclusion of the war of the rebellion, 
it will be seen that the regular work on the ~oast has been advanced in the vicinity of Cape Lookout andt 
Cape .Fear. The chief of one of the parties served as light-house inspector for the coast of North Carolina 
during the most imp01·tant period in the naval and military operations in this section. 

Appendix No. 1 shows in tabular form the parties_ employed on the coast of North C!trolina and in other 
sections of the survey. 

Service witli tlic army between Sa 11annali and Goldsboro', Nortk Carolina.-While military operations 
were in progress in the vicinity of Uhattanooga, several of the topographers of tlie Coast Survey were engaged 
iu making plane-table surveys tmder the direction of Colonel 0. l'll. Poe, of the corps of engineers, and their 
aptitude had to some extent identified them with the movements in that quarter. Of these, Sub Assistants 
Cleveland, Rockwell, and F. W. Dorr rejoined the army of Major General Sherman at Savannah, and again 
reported to Colonel Poe, the first-named on the 10th, and the latter on the 22d of January. Two aids, l'llessra. 
W.W. Harding and Franklin Platt, were assigned to assist in any plane-table surveys that might be needed 
in the intended march of the army northward across the State of South Carolina. The parties left Savannah 
on tlie 26th, and two days after rejoined headquarters, then at Pocotaligo. During the si-ay at that point a 
plane-table survey was made of the rebel works and of the approaches to them. Proceeding with the right 
wing of the army, Messrs. Rockwell and Dorr reached Columbia, South Carolina, on the 17th of ]'ebruary, 
and Winusboro' on the 21st. '1.'here, joining the left wing, they crossed the Catawba on the 24th, at Rocky 
Mount, and again met the right wing on the 4th of March at Chemw. Fayetteville, North Carolina, was 
reached on the 11th, where the army halted until the 14th of March. In the arsenal at that place some 
topographical instruments, which had been used by the party working on the coast of North Carolina previous 
to the year 1861, were recovered and forwarded to the office. 

The forward movement -0f the army being opposed only at Averysboro', where the enemy made a stand 
on the 16th, hut gave way in the night, the columns moved on and occupied Goldsboro' on the 23d of March. 
Here a plane-table survey was at once commenced on two sheets, the intention nf the commanding general 
being, if necessary, to hol<\ the place with a small garrison. Sub-Assistant Dorr surveyed the ground west of 
the Wilmington and Weldon railroad, and Sub-Assistant Rockwell the section lying eaBt of that line. 

General Sherman's second campaign was opened <>n the 10th of April by a movement on Raleigh, North 
Carolina, which was occupied without ·resists.nee three days after, and on the day following the forward 
movement was terminated by overtures for surrender from the eommander of the rebel forces in North Carolina. 
MeBl!rs. Dorr and Rock.well accompanied the army in itl:l march on Raleigh, b1tt the capture of a detailed map 



 

22 REPORT Ol!' THE SUPERINTENDENT OF 

of the defances of that city rendered it unnecessary to resume work with the plane table. . The parties were 
relieved from furtl1er service with the army at Raleigh in the latter part of April, and reported at the Coast 
Survey office. -

Under the head of Section I notice has been taken of the subsequent occupation of Sub-As1>istauts Rock
well and Dorr. 

Hydrography frt tlte vicinity ef Cape Lookout, Nurth Carolina.-The survey of the Cape Lookout shoals 
was commenced in the latter part of May, and soundings on them were continued during the three following 
months, and during the month of November, with only such interruptions as were due to unfavorable weather. 

As these shoals extend about eleven miles seaward, nearly in the direction of the sharp point of the 
cape, the usual method of determining positions by measuring horizontal angles on shore stations proved 
impracticable. Recourse was therefore had to floating signals. lrou buoys, well secured by mushroom 
anchors, were used for the purpose, and the positions were made conspicuous by attaching boats with stepped 
foremasts. The buoys were placed so as to form a chain of triangles in connection with the regular coast 
stations of the triangulation. Angles at the buoys were checked by angles from Cape Lookout light-house, 
and by these means a degree of accuracy equal to that of ordinary harbor surveys was sec11red. 

Besides the survey of the shoals off Cape Lookout, lines of soundings were carried along the coast 
between Cape Lookout and Cape Fear. 

This work was executed by a party in the steamer Corwin, under the command of Acting Master Robert 
11 latt, U.S. N., who was ably seconded by the intelligence and experience of l\fr. Charles Junken. The 
operations of the present year fur the development of the Qape Lookout shoals, confirm the observations made 
last season by Lieutewmt Commander Phelps in his reconnaissance of the locality. A general statement of 
the results of the regular survey, furnished by l\fr. Junkcn, is given in the Appendix (No. 4) as derived from 
11 careful study of the chart. More than eleven thousand soundings were taken by the party on the shoal 
grounds alone. 'l'he aggregate statistics are as follows: 

Miles run in sounding ....•..•......•.••.•••......... - .• - . . . • . • . . . • • • . . . . . 1, 417 
Angles measured . - . - ...... - ~ , ... - .. _ . - - _ •.. _ ... - .... _ - ....• __ .... _. . . . . . 495 
Number of soundings ............•.. - .•.•.•..................•. _ ....... _. 13, 244 

The tides were observed at Fort Macon wharf while the hydrographic work was in progress. 
Acting Master Platt acknowledges the indebtedness of the party of Lieutenant Commander W. 0. West, 

U. 8. N., for his kindness in facilitating by all means in his power the prosecution of the hydrography. Spe
cial mention is also made of the efficiency of Mr. A. M. Weatherill, the hydrographic aid, and of the earnest 
co-operation of Acting Ensigns 0. J. Rodgers and G. H. Barry, U. S. N. 

Light-lwuse ser1>ice.-In view of the interests connected with active naval operations on the coast and in 
the waters of North Carolina, Acting Assistant Edward Cordell had been assigned, at the request of the 
Light-house Board, to serve as inspector, and was in the discharge of that duty at the clo>'e of the last survey
ing year. His experience, moreover, in hydrographic surveying, and ready acquaintance with the means of 
defining the changes to which bars and channels are liable in this and other southern sections, concurred in 
that aesignrnent, as it so fell out that interests of more than ordinary magnitude depended in some measure 
on a tbo1·ough knowledge of the actual channel i.nto Beaufort harbor, North Carolina; a.t any time, bowever, 
the sailing courses might of necessity be changed within any given periou. This was the allotted port of entry 
for the traneports with supplies for the army of Major General Sherman on its march into the State of North 
Carolina. It was also the rendezvous of the squadron of Admiral Porter for the naval attaek intended on the 
rebel defences of the Cape Fear river. Under orders from the admiral, suitable buoys were set in New 
inlet by Mr. Cordell, for the use of the squadron after the capture of Fort Fisher. For the same end the 
liglit on Bald Head anrl the bug lights on Oak island were repaired. The buoys were placed in accordance 
with changes noticed in a rapid examination of the channel at New inlet, in advance of the general hydro· 
graphic resurvey of that and of the western entrance, which was in the course of the season completed by Sub~ 
.Assistant Bradford, as will be presently noticed. Notices to Mariners and Sailing Directions were prepared 
by l\fr. Cordell to suit the alterations which had taken place at Beaufort and at t:b,e mouth of the Cape Fear. 
After completing his chart of the resurvey of Beaufort entrance, and turning in the journals connected with 
it, Mr. Cordell made preparation for taking active hydropraphic service 011 the western coast. His service in 
the latter part of the preeeut season will be noticed under the head of Section X. 

Hydrograpli.y ef the Cape Fear entrances, Nortli Carolina.-Previons to the attack on Fort Fisher, in 
Deci'mber last, Sub-Assistant J. 8. Branford made several reconnaissances abreast of the defences, one in 
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particular for tracing the line of eighteen feet water, and another to a point in the immediate vicinity of Fort 
Fisher. He remained on the sta:ff of Admiral Porter, and served as aid during the successful attack of the 
14th and 15th of January. After the sun-ender Mr. Bradford made a careful detailed survey of all the 
defences at the mouth of t1w Cape Feai·, and"forwanled to this office the sheet representing them in their 
relative sizes and positions. In mapping the defensive works at New inlet he was aided by Acting Assistant 
Paymaster A. B. Poor. 

When relieved from duty on the flag-ship ~Ialvem, Mr. Bradford made arrangements for prosecuting a 
complete hydrogmphic re~urvey of the Cape 1',ear entrances. For this duty Admiral Porter bar! pl:<ced at his 
disposal the steamer Hetzel. Work was commenced at the western bar early in June, and was puRhed as 
vigorously as the weather would permit, so that the bar and the river, as far as Smithville, were nearly 
sounded out before the southwest winds had set in with the violence and regularity usual in the summer 
season. These hindering the final completion of the hydrography there, the party was transferred to New 
inlet, and from time to time, by taking advantage of favorable turns of weather, the sounding of both bars was 
continued, and the survey brought to a close on the 12th of August. 

The shore-lines of New inlet were resurveyed by Sub-Assistant Bradford, and appear on his hydro
graphic sheet of that entrance. 

M.essrs. Il. M.. De Wees and J. J. Gilbert were attached to the party as aids during the season, and Mr. 
~William B. McMurtrie served as draughtsman during June and July. Tidal obrervations were made at 
three stations, one at Fort Johnson wharf, one at J<~ort Caswell wharf, and the third at Fort Buchanan. 

The general hy<lrographic statistics are aR follows : 
1-Iiles run in sounding ... _ ............ _ ..... _. _ ................ - .. - .... - - • 50 l 
Angles measured . _ ........•..••....••.•...••.....•.•. _ . . . • . . . . . . . • . . . . . . 3, 726 
Number of l!oundings..................................................... 60, 370 

Sub-Assistant Bradford has turned in at the office bis charts ot' the Cape .Fear entrances, with records of 
the sonndings, angles, and tidal observations. His remarks on the changes, developed by comparison with 
the previous. hydrographic survey, will be found in the·A.ppendix, (No. 5.) 

SECTION V. 

FROM CAPE FEAR TO ST . .MARY'S RIVER, INCLUDING PART OF THE COAST OF NORTH CAROLINA, 

AND TIIE COAST OF SOUTH CAROLINA .AND GEORGIA. 

As noticed in describing work in the adjoining northern section, the duties of all the parties sent to Sec
tion V connected them intimately with the naval and miHtary forces which were operating on the coast of 
South Carolina and Georgia during the winter and spring of the present surveying year. lJnder the orders 
of Admiral Dahlgren a careful resurvey has been m11.de of the water approaches to Charleston, South Caro
lina, and of the obstructiolll! placed in that harbor by insurgents during the course of the recent war. For 
the use of the South Atlantic blockading squadron the Ooosaw river and inside passage between St. Helena 
sound and Port Royal sound were surveyed, as also the lilpper part of Broad river and Whale branch, and 
the lower parts of all the rivers emptying into W assaw sound and Ossabaw sound. For military purposes 
an extended reconnaissance was made of all the land approaches to the city of Savannah. 

The work to be now described will be stated also in condensed tabular form in Ap1Jendix No. 1. 
Hydrograpkic resurvey ef Charleston C'lltrance anil harbor, Soutli Carolina.-The party serving with 

the South Atlantic blockading squadron at the date of my last annual report was reorganized in December, 
1864, for duty on the coast of South Carolina with the surveying steamer Bibb, and remained in charge of 
Assistant C. 0. Boutelle. Under his direction Sub-Assistant R. E. Halter, with a separate party in the 
schooner James Hall, had started field-work Bear Port Royal, but was recalled to Charleston early in March, 
and joined the hydrographic party in a resurvey of the channels leading into the harbor. Continued easterly 
winds soon made it inexpedient to work efficiently with the schooner, but all favorable intervals were em
ployed by the party in the steamer until the end of J uue, when the resurvey was completed. 

The triangulation requisite for determining the positions of signals used in prosecuting the hydrography 
was made hy Mr. Halter. Eight stations were occupied and about a thousand observations of horizoutal 
angles were recorded. The statistics of the hydrographfo resurvey are as follows : 

Miles run in sounrl ing ••..•••...••••..•..••..••••.••. - ...•. · • • · •. · • • · - • · · • 
Angles measured, (sextant) •.•••••.•••..•••• - . - •••• - - • · . - · - · • • • • • - · - • • · · · - · 
Number of soundings .•••••........••...•••.••.••.••...... - .. - - - - - - - - - - - · 

1,200 
10,884 
78,646 
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Early in June the party in the schooner again reported to Assistant Boutelle, and aided in completing 
the hydrography. 

This resurvey includes all the approaches to Charleston_ harbor, and to the northward and eastward 
extends beyond Rattlesnake shoals. 'l'he results are shown in the chart which is given as Sketch No. 14 
with this report. The hydrography done this season emLraces also the bar and, generally, all the shoal 
ground found in the approaches. The harbor itself was thoroughly sounded out, and the lower parts of 
Ashley and Uooper rivers abreast of the Charleston wharves, making in the aggregate an area of sixt.y 
square miles. 

Under the direction of Mr. Boutelle, the steamer Bibb was commanded by Acting Master Robert Platt, 
and, as during the previous working season, the party was subject to the immediate orders of Admiral 
Dahlgren, flag-officer of the South Atlantic blockading squadron. 

Messrs. Gershom Bradford, L. A. Sengteller, J. A. Guldin, and A. C. Mitchell, served as hydrographic 
aids. Sub-Assistant Halter was aided by Mr. J. W. Brown. 

The tides were observed by means of a gauge kept iu operation at Castle Pinckney, while the soundings 
were in progress. 

Obstructions in C!iarleston liarbor, South Carolina.-Under the orders of Major General Gillmore, the 
artificial obstructions placed in Charleston harbor by the insurgenta were examined and reported on in March 
last by Sub-Assistant W. H. Dennis. The report, addressed to General Gillmore, was accompanied by a chart 
showing the actual position of each structure and by drawings illustrating the modes of construction. This 
information was obtained by personal examination after full and free conference with parties who had been 
employed at various times in placing or shifting the obstructions. The position and character of the torpedoes 
relied on as parts oithe system of defences, were included in the examination of Mr. Dennis. All the inform
ation thus procured was compiled under the direction of Assistant :Boutelle, with other particulars of interest 
in connection with the operations of the South Atlantic blockading squadron, and in the form of a special 
chart of Charleston harbor, has been furnished to the Navy Department. 

The services rendered by Sub-Assistant Dennis in the military department of the south, are warmly 
commended in a communication which was addressed to me by Major General Gillmore iu May last. 

Topography ef the Coosaw river and Inside Passage, Soutk Carolina.-Late in March, the regular 
plane-table work in this section was resumed by Sub-Assistant Dennis. Connecting with the limits of his 
previous survey on Beaufort river, the topography was extended upwards to the Coosaw, and then the shores 
of the Coosaw were surveyed from Port Royal ferry to a point near its mouth, where the sheet of Mr. 
Dennis joins with a survey made by Assistant Seib. The work of tl1is year completes the !!hore-liue survey 
of the inside passages between St. Helena and Port Royal sounds, and comprises the following statistics : 

River sbore-line .••••.• _ .. _. _ •• __ •• _ .•••.••..••• _ ..•• _. _ .•. _ .•.••• ___ - - 86 miles. 
Creeks __ - __ - _ • __ .• _________ •• _ •••••• __ ... __ • __ . _ •• _ .. _ •• _ • _ . _ •• __ . _ _ 29 4 

Marsh li11e traced .... .................. ~ ............................................................... - .. .. .. .. . 3.S '' 

After completing this work, Sub-Assistant Dennis selected a location for a railroad from Land's End, 
on St. Helena island, to connect with the Oharlest<ln and Savannah railroad in the vicinity of Salkehatchie. 
That service was performed under the orders of Major General Gillmore at the close of May. The party was 
then relieved from further duty in the military department, and proceeded to Section I, under which head in 
this report mention bas been made of its subsequent labors. 

Triangulation, topograplty, and hydrograpky ef Broad river, Smetk Carolina, and Whal.e Branck.
At the request of Admiral Dahlgren. a hydrographic reconnaissance wa.a made in the upper part of Broad 
river by Assi?.tant Boutelle in Deeember, 1864. For the more extended survey desired in that quarter, the 
schooner James Hall was fitted out and left Portland on the 3d of .January in charge of Sub-Assistant 
Halter. ..After reporting to .Assistant Boutelle, at Port Royal harbor, the triangulation work was taken np 
at a line which had been determined across the lower part of Broad river, in the previous survey of Port 
Royal sound. From thence upward stationll were occupied on both sides of the river, and: eignals determined 
for the plane-table survey, to embrace also the lower part of the tributaries known as (fooaawhatchie tmd 
Pocotaligo 1·iven. The lower part of Whale Branch was included in the triangulation, and the whole of it 
in the topgraphical survey. 

The work on this part of the coast was i:mspended during March, the part.y being then employed, as already 
stated, in the vichiity of Oharleston. Tidal <>bi!ervations were recorded for a month in Wh«le Branch a.fter 
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the resumption of d11ly in April, and by the 8t,h of .June the river was thorouglily E-onudcd with reference to 
the jnnction of its topography and hydrogaphy with sheets containing tlw detail~d surveys prnviuusly made. 

'l'hc following is a summary of the statistics: 
Signals erected. . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 18 
Stations occupied . . . . . . . . • . . . . . ........................ _... . . . . . . . . . . . . IG 
Angles measured .. _ .. _ .. _ .... _____ ... _ ......................... _ . _ .... _ . G:2 
Number of observations with theodolite ........ _ ....... _ ... _. __ ... _. __ ...... 1,G:2~i 

Shore-line surveyed, (miles) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 91~ 

Marsh-line traced, (miles)................................................ 33 
Hydrographic signals determined . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • 47 

Miles run in sounding ... _. . ..... _.. . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . 20:.t 
Sextant angles measured . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2,0S 1 

Number of soundings ............• - . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . rn,548 
Sub-Assistant Halter, in the fiel<l report, commends the induetry and care shown hy l1is aid, l\lr. J. W. 

Brown, and the hearty co-operation of the sailing master, Captain l .. couard Grant, in all the plans for work. 
· Topograpltical recomi.ais,;ancc near Sara11nal1, Gt·orgia.-l'>y direction of l\laj()r General Fostl•r, to whom 

he had reported .at Port ltoyal in accordance wilh instruction~, Sub-Ai<ioi~laut Dcunis went to Savauuah on 
the 27th of December witl1 his pal'ty in the schooner Gaswdl. His ordt:ri! were to make a rccounaiB.•ance of 
the approaches to tl1e city, and he was thus employed until the 1st of ~farcl1. The re~ult wa1:1 a comparatively 
accurate map of all the country east of the railroad from Ob:ulcston to Sav:rnnal1, mid ea:'t of the Savannah 
aud Gulf rnilroad, :.nd from the Broad river, in South Carolina, to the Ogt-echee, in Georgia. Of tLi~ cli~trict, 
the entire coast-line and its i111mcdiatc topography had been mapped in the regular operntions of the Cmu;t 
8mvey. On that work therefore as a basis, Sub-Assistant Denuis pushed his 1·econnaissance inland to the 
limit called for by the military authorities. A considerable part of the details were found ready for compila
tion, in the shape of local maps which, in tlie course of the rebellion, had been made by the insurgents for 
defensive purpose~. '1'he roadl'!'., l1owever, fortifical ions, and other special features in the vicinity of Sava11nal1, 
wei·e surveyed by Mr. Dennis with the plaue table, and combined with the best of the material otherwise 
procured . 

.A copy of the reRulting map was as quickly as possible furnished to l\1ajor General l~illmorc, then com
manding the department of the south. The original sheet is now on file in the Coast Survey office. 

Sub-Assistant Dennis was efficiently aided in thiH section by 1fr. F. D. Granger. 
TopographJJ and ltydrograpli.y of tlte dependencia ef vVassaw wund and O.-sa1mw ~·ou11d, Geurgiu.

'l'he regular survey bdow Savannah river has been extended further inland by the party of Sub-A~8istaut 
Clarence Fendall. His work, embraced on two plane-table sl1eets and two bydrographic sheets, represents all 
the navigable water-courses that fall into Wassaw sound and Ossabaw sound. .Among the principal of these 
are Wilmington river, Vernon river, and the Great and Little Ogeechee rivers, of whic.h the entrances only 
had been surveyed in connection with work done in former years in the two sounds. The topography of the 
Ogecchee and its soundings were extended up to Hardwick. The inside pai:;sage hy way of B11rnside river 
was sounded out, and, generally, all the navigable waters to the soutl1ward of tl1c city of Savannah. 'l'hc 
plane-table survey carried on at the same time included, in addition to natural features, all the defensive works 
erected in the south approaclies to Savannah. 

Sub-Assistant Peudall was aided in this duty by Mr. Stehmau Forney. 
The hydrographic work was done by the same paity, under the direction of Assistant Doutdle, with 

vessels assigned during the winter of 1864-'65 by Admiml Dahlgren. The survey was completed by the cud 
of June. Acting Master James Ogilvie, of the schooner John Gl'iffiths, steadily co-operated with Sub-AssiRt
ant Fendall in furnishing means and,facilities for pusl1ing the hydrography. Mr. Fomey, the aid, is warmly 
commended in the. field report for steady application and intelligence in tl.ie ilisc11arge of bis ilutieB. 

While the work was in progress in this vicinity, the tides were observed and recorded at two e.tation8 in 
Wilmington iiver, and at a station in the lower part of the Ogeechee. 

'l'he hydrographic statistics are as follows : 
Miles run in sounding .•...... _ ............ _ .... __ ............ _ .......... _. 215 

Angles meaeured • • • . • . . . . . • • • • • . . . ..... ___ ... _ ..... _ .................. _ 1,961 
Number of soundings •••.•••••...•.•..• __ ••.•••••..••••.. __ ••• _ .. _. _ ... _.. 18,969 

Tidal ohservations.-Considerable difficulty was experfonced in establishing a gauge for eelf-registeriiig 
cs4 
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observations at Bay Point., (Port Royal, South Carolina.) from the fact that the necessary stability could uot 
be obtained on the wlmrf built at that place for military purposes. Under the direction of Assistant Iloutell!', 
a new site was selectecl am] a wharf built on which the i>elf-regi~tering tide-gauge was placed on the 20th 
of August. Previous to that date the observations were made partly by means of' a staff and partly with a 

tape gauge. 'The observer is :Mr. E. l\I. Converse. 

SE CT I 0 N S V I, VII, V I II , AND IX. 

FROl\1 ST . .MAircs mnm TO THE mo GRANDE, rnCIXDING TFrn COAST OF FLOHIDA, ALABAMA, :MIS
SISSIPPI, J,OUISL\NA, A:\'IJ TEXAS. 

'l'l1e rPsult.i of the work of previous years have been made available within the rresent season for the 
completion and issue of two engraved sheets of the first class. comprising the princi1ml part of the Florida reef 
and keys. These', with the two sheets before published, complete the chart of the reef on tho scale of "llo~oo· 

'l'lie Aeries of m:iguetic observations contiuuecl for several years at Key \Vest, as referred to i11 former 
reports, will terminate at the close of the present season. 

Until the clo~e of the rebellion, parties which were accustomed to work 011 the Gulf cotist before the war, 
were attached eitlter to the army of the southwest or to the Mississippi sc1uadron. Their conclni!ing labors 
in that connection will Le referred to in this chapter. .Although tbe Rurveys on the l\IissiRsippi and Tennesclee 
1·ivers wen~ induct~<l 1.Jy the condition of ho~tilities whicli prevailed while tlie work was carried on, it is believecl 
that the rewlts are of permanent importance . 

.Appendix No. 1 comprioes in tabular form t.he names and occupation of persons employed in all the 
Bt•ctions of the wmk. 

]Yfagnetic o'1scrcation.o at ]{1•y TVi,st.-'l'lte series of magnetic observations, both absolute and differential, 
which Lave been carried on at Key "re~t siucc }'el.Jrnary, 1860, now exteml over a period 1:mfficicnt to furui8l1 

tlie re~ults for whid1 they were undertaken, and it is Ilropo~ed to discontinue them at the encl of the present 
year. During tlie present season the temporary observatory and the instruments and records have been, as 
lieretoforc, in the charge ')f Mr. Samuel \Vitlker. 

Topography '!f Lookout mountain, Tenn.-Dnring the greater part of the season Sub-Assistant C.H. 
Iloyd continued ou dut.y in the military di1·ision of the 'l'e1mes:see, attaclwd to the staff of M:ijor General 
Thomas. At the expirat.ion of sick leave he again reported at headquarter~ in tlJe middle of January, aud 
later accompanied Gen1;ral Tower, in8pector of f'ortifieations, on a tour to Chattanooga; where, from fatigue 
and exposure, the aid of the plane-table p:uty, Mr. C. P. Dillaway, was taken ill, and so n~ndered unable for 
further field dnty. 

By order uf Colonel Merrill, chief engineer of the military clivitiion, Sub-Assistant Boyd commenced on 
tl1e 20th of March a plane-table survey of the summit of LorJkout mountain, embracing partic1tlarly the 
ground w 11ich Lael been indicated for defences, and the approaches to the intend eel works. In addition to 
thi,; sheet of detailed survey, a rPcomrni~sance sketch was made to represent a compass of alJout sixteen miles 
beyond t.lrn plane-table limits. Thirteen miles in the aggrrgate were run with the level, and grade stakes 
were set at every change of' ground Rurface. 

In May, 'Mr. Boyd improved the oppurtun1ty affordetl by a military reconnah~sauce to extend the limits 
of hi8 survPy made in the previous year of tlie battle-field of Chickamauga. 'l'he addition of the details here 
alluded to L.id been at that time suspended by tlie approach of a hostile force. 

l~ngineer operations were for a time suspended by changes incident to the close of tl1e war and by the 
organization of the new division of tlw Tennessee. 'l'he party was in consequence relieved, and Mr. Boyd 
returned to the office early in July. Mr. Dillaway rnmained at Chattanooga in charge of the instruments, so 
that any further call for service by tlie military authorities might be met-without delay. 

JYlissi.Ysippi river, (reconnaissancc.)-The connection of the party of Assistant 1<~. H. Gerdes with the 
naval forces 1u'.ti11g in the Mis8hl1'ippi waters has further extended the development of this great channel 
of intercommunication. A stretch of one hundred and fourteen miles, comprised between Cairo, Jllinois, 
and St. Mary'!", MisBouri~was mapped in the spring of the present year in conformity with special instruc
tions, the teuor of which mi1y be gathered from the following iudorsement made hy Rear-Admiral S. P. Lee 
on the final report adclre~sc•d to tlia t officer by Assistant Gerdes: "The within report fo heartily approved. 
It has been vei·y desirable to have a good recounaissance made of the Mississippi below St. Louis, tlie Ten
nessee, the Cnmberlaud, and the lower Ohio. I placed the gnnboat Curlew at the disposition of Mr Ge1·des 
and his part.y for this puqJose, aud instructed navy officers and requested army officers to give them 
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facilitie8." "' • • • • "Thp, military nnd naval operations on tl1e 'Ten
nessee affording protection for '1- reconnaissance, I desired that it should sl10iv between Pa<l11cah aml Muscle 
slwals the nte of current at different stages of water, the location of ferries, and the dePcription and length 
df roads connecting them with the nearest towus; the relative depth of water on significant or commanding 
bar;; at different stages; and permanent and convenient benrJ1 marb1 made on bridge pier8, &e.; and tbat a 
table of distances should be given. The work so far has been as well executed a8 practicable uuclcr the 
erubarral'l'rnent of very high water. When completed it will be very useful to the navy, the army, a11d the 
public gene1·ally, and creditable to the Coast Survey. My cordial thanks me given to Assi~taut Gerdes and 
his party for their iutelligeut and valuaLle services." 

At five stations, viz: Cairo and CheFtPr, Illinoi~. and Ca.pe Girarclem1, "\Vittenherg, am] lllirwi"' Station, 
1\fi;.souri, the latitude aml long-itude and the magndic <lecliuation were <letenniued by Sub-Ai'Ristant A. T. 
l\loRman. The results found for tlie survey of tlie l\fis&if'sippi arc~ given in Appendix No. 10, witl1 tables of 
distances between tho points embraced in the operations of tl1e past two Beasons. 

This reconnaissance was made in continuation of the service dfrected last year by Admiral Portr•1', the 
results of which appeared in three sl1eets combined with the sketches of' the aunual reprwt for 1 S6i. 'l'he 
l:'Urvey between Cairo and St. Mary'11 is repreeented in thi8 volume by three sheets marked as Sketches Nos. 
IG, 17, and 18. 

Of five tliousaud three hundrf'd aud forty observations recorded in ddcrmining- positions on the lHissis
sippi, the Ohio, and the Tennessee rivers, a1l those for time and latitude were made with the vertical circle 
No. 57, mounted on a solid block of wood. The latitude was det.erminP<l from ohB«rnnions on north and 
south stars while on or near the merit1ian; the time, from east and west stars ne:u the prime vertical, and 
from observations on the sun. 'The lougitude was obtained by transporting two chronometers, one sidereal 
and the other marking_ mean time, with a probable error on tlie average in final resnlr~ of 0' 5. 

Assistant Gerdes was airh~d by Sub-Assistant 'l'. C. Bowie and by Me~~rs. A. R. Fauntleroy and J. B. 
Adamson. ~fr. F. W. Perkins served as astro11omic:1l aid and recowler. After furnishing to Admiral Lee 
complete copies of the surveye. Assistant Gerdes forwarded the original fheets to the offil:e, with reconls in 
duplicate of the ol1servations for geogrnphical positions and magnetic declination. 

The steamer Curlew was assigned for the use of the party by Captain A. ]\[. Pennock, C nited States 
navy, on the :!7th of' October, 1864, that officer being in comm,rnd at. Mound City when :\Ir. Gerdes reporteil 
for 11enice. The great pe1·sonal interest suLsequeutly mRnif'ested l.Jy Admiral Lee, and which was shared by 
the division commanders and captains in the 1\fis~i811ippi squadron, very materi11lly fovnred the prasPcur.ion of 
these important surveys, the second of which will now be brought under notice, reg,iril being given rnther to 
natural order than to the part of the reason employed in the several localities. Tlie work on the Misllissippi 
above the month of the Ohio was cornml:'nced on tlie 16th of March and concluded by the ht of l\fay. 
Between the astronomical stations the bends of the river and the 11i::1t>inces were dt~termit1erl by crtrPful cnm
pass triangulation. In tlie latier part of J unc the party made, at the reqne,;t of' the admiral, local RurveyR 
of mngazinc grouuils at J e:lferson barracks, :Missouri, and E<itcs fo1· ordnance and supply dl•pots. 

Tennessee river, (rer:onnaissance.)-The map of the 'l'enne!"see, by the party of Assist.ant Gerdes, ?how8 
nn a large scale the courses of t.he river between Padncah and the Muscle shoals, its bar,;, the position of 
ferries, the topography of its banks, and other particulars called for by the directions of Admiral Lee. 

Captain Penuock being in command when the party reported for duty at Mound City at the end of 
October, 1864, Sub-Assistant Bowie and Mr. Adamson were, at the request of that officer, detailed to accom
pany a naval detachment intended for service in the 'l'ennessee river. \Vith the steamer Uurlew the pll~·ty 
made tlie necessary reconnaissances as far up as :Forti! Henry and Heiman, and, after furnishing sketches of 

the river for the respective commanders, returned to l\Iound City on the 8th of November. Several months 
following that date were emplo:yed in surveys for navy-yard sites in the western waters, in whicl1 Mr. Gerdcti 
engaged in person, leaving his party to prosecute the survey of the Tennessee. Taking charge of the work 
again on the 3d of March, he extended the reconnaissance as far as Clifton, and several atltronomical tttntious 
were added to those which had already been occupied. 'l'he stage of water soon after not being favornble, 
the survey of the Mississippi before alluded to was taken up, Rud wmk on the TenneBsee deferred until the 
11th of April. From Clifwn the topographical reconnaissance was extended to J;'lorence, .Alabama, and was 
there concluded on the 20th of April. Two hundred and sixty-t\VO miles of the course of the river are repre
sented in the survey. Ten astronomical stations were occupied for the determination of latitude, longitude, 
azimuth, and magnetic declination. The distances between the stations were inforred from the ascertained 
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rate of the Curlew in steaming from point to point, reference being ma<le at the same time to local maps, and 
for pUl'poscs of comparison to reputed <listances as reported by pilots. 

Sub-Assistant Bowie and Mr. Adamson sounded on all the shoals of the river below Eastport, and while. 
so doing kept a recora of the ri1'e ana fall of water at three different places. This service was completed on 
the 23d of June. 

The map of the Tennessee, in sixteen sheets of convenient size, has been engraved on stone at the Coast 
Survey office, and is now ready for issue. Sketch No. 19 is a general map of the river, marked with the 
several sheets just mentioned. ' 

Nm,y-yard sites in western 1raters.-\Vhilc working with his party in the survey of the Tennessee river 
in November, 1864, as detailed under the l:ist head, Assista.nt Gerdes was directed by Rear-Admiral Lee to 
accompany the commission which was authorized by the last Congress to examine and report on sites for a 
navy-yard in the western waters. In accordance with instructions Mr. Gerdes reached St. Louis in the Curlew 
on the 22d of November and report.eel to Admiral Davis, the chairman of the commission, for duty as topog
rapher. In the course of a month surveys were made of sites at St. Louis, Carondelet, Evans's Landing, Cape 
Girardeau, Cairo, and Memphis, on the Mississippi river; and at }found City, Fort Massac, Louisville, Cincin
nati, and Pittsburg, on the Ohio. 

l\Ir. Gerdes accompanied the commis~ion to Vv asbington city, and until the first· of March was employed 
in drawing maps and plans of the eeveral localities under consideration, and in supervising the engraving of 
the same for the report of the naval commiesioners. He then returned and resumed the charge of his party 
on the TermeEsee, as already Rtated. By direction of Admirnl Lee the pai·ty was employed about a fortnight 
in June at 1\fonnd City, in running lines of level around the town and naval station, and in computing the 
r<'quirements for a new levee, so as to secure the vast government interest in ordnance and supply stores from 
the frequent and disastrous floods of the Ohio. 

SE 0 TION X. 

FIWM TUE SOlJTHEilN ROCNDAHY ON THE PACIFIC OCEAN TO THE FORTY-SECOND PARALLEL, IN
CLUDING THE COAST OJ<' CALIFORNIA. 

On the coast of California the operations of the survey in triangulation, topography, and hydrography 
have been actively pm1hed between Monterey bay and San :Francisco entrance. A special survey of Rincon 
Itock and Blossom Rock will be referred to in the detailed notices of work. The off.shore hydrngraphy done 
this season has availed for the issue of a chart of the coast between Point Pinos and Bodega Head, which, like 
others of its class, (see Sketch Ko. 22,) is published in advance of the engraved topograpby requisite for its 
final comp1€tion. 

The arrangement of parties for work in this and the other sections of the coast is shown in tabular form 
in Appendix No. 1, and, as in other instances, the notices now to be made of the work in each locality will 
conform to the same 11rrahgement. 

Coast triangulation north ef JY!onterey bay, Galifornia.-The secondary triangulation passing along the 
coast of California was resumed at Point Ailo Nuevo by As,;istant W. E. Greenwell, and has been extended 
to Half Moon hay. It was there joined with previous work which had already been conuected with the main 
triangulation of Sau Francisco bay. In carrying on tl1is duty Mr. Greenwell co-operated also with A8sistant 
Rodgers by furnishing points for his topograpbical:party, and with Acting Assistant Cordell by determining 
the positions of mountain peaks to serve as sigi1als in running lines of soundings off-shore. 'l'he party took 
the field at midsummer, and closed for the season in the middle of October. 

Sub-A~sistant Julius Kincheloe assisted Mr. Greenwell in the triangulation and in computing the results 
of field observations. 'I'he points determined serve to define the coast line to a distance of about twenty-six 
miles below Half Moon bay. 

Topography ef the coast.-The plane-table survey of the coast of California, north and south of Half 
Moon bay, bas been continued by the party of Assiatant A. F. Rodgers. It is expected that the work of the 
present season in that vicinity will close the only interval in the topogr.tphy between Point Pinos and 
Bodega Head, aua thus facilitate the completion of the chart between those limits, which in preliminary form 
is given as Sketch No. 23 with this report. 

Assistant Rodgers has been aided, aa heretofore, by Mr. A. W. Chase. 
Hydrography south ef San Francisco entrance, California.-Acting .Assistant Edward Cordell reached 
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San Prancisco on the 26th of .Tune, and at once took charge of the hydrograpbic party, the operations of 
wl1ich had been temporarily conducted by Assistant Edwards. \Yith tbc schooner J\larcy the coast hydrog
rapby abreast and to tbe southward of Ralf Moon bay was taken up early iri July and prosPcuted vigorously 
until the close of the season. Point Ano Nucvo was reached by the 1st of October, anrl ailditional lines run 
off-shore during that month extended the work to a connection with the 8oundings made in a previous year 
in Monterey bay. 

'The off-shore lines of sounding8 were adjusted in place by the previous determination of the positions of 
mountain peaks with reference to the shore stations of the triangulation. 'l'liis impnrtant preliminary for the 
hy<lrographic work was performed by Assistant Greenw€11. Soundings were extended to tlrn depth of thrPe 
hundred fathoms. Soutl1 of Point Afio Nuevo tl1c lmnd1·ed-fatbom curre teuds somewhat in-slwrc, and the 
steepness of the bottom slope is much greater. 

"From Point Pedro to Pigeon Point t11c lines of soundings average about twenty nautical miles, measuring 
from the coast. In going southward they gradually shorten to ten miles between Point AfiQ Nuevo and Santa 
Crnz-the curve of one hundred fathoms running in that vicinity nearly parallel to the shore, at a distance of 
about eight miles. The deepest sounding (335 fathoms) was obtained, together with a specimen of the bottom, 
about midway between Point .Ano Nucvo and Santa Cruz, at a distance of only eight miles from shore." 

The following are statistics of this work : 
Miles run in sounding ... ___ • - .. - ........................... - . . . . . . . . . . . . . . . 288 

Casts of the lead_ ............ _ ........ - ............ - ............ - . . . . . . . . . 58~> 

.Angles for position of ves~el ..... _ ..... - .............. - ........... - . . . . . . . . . . 1, 190 
Hydrograplty: Rincon Rock and Blossom Rock, (San Francisco harbor.)-A special and detailed 

examination of the vicinity of these dangers to navigation was made last spTing at the request of the San 
Francisco Chamber of Commez·ce hy the party of Assistant "\V. S. Edwards. Assistant Lawson beiug at that 
time iu tbe vicinity, assisted in making the soundings. The removal of Rincon Ruck Leillg then under con
sideration, Mr. Edwards reported the following particulars to A. B. Forbes, esq., agent of the Pacific Mail 
Steamship Company: "The least water found on the rock was five feet at low water, spring tides. The 
crown of the rock has an area of twenty square yards with this depth." 

"The <lepth of ten feet extends over an area of two hundred and eighty-seven square yards; the depth 
of fifteen feet over an area of five hundred and thirty square yards." 

Triangulation ef Suisun bay, California.-During the month of September, 18G4, the pArty of Assistant 
J. S. Lawson remained at work on Suisun bay. Your new sigua.ls were erected for theodolite observations, 
a11d scvernl were set up for ihe use of the hydrographic pai;ty. Five station~ were occupied, anu thirty-eight 
angles were measured by twelve hundred and eighty observations. 

Returning to S,im }'rar1ciseo early in October, Mr. I,awson computed the results of his triangulation, and 
forwarded abstracts of hfa office-work with the records of the triangulation in duplicate. The subt1equent 
work of this party will be mentioned in the next section. 

Dragon Rocks.-The recent loss of a steamship on the Drag@n Rocks or Crescent Uity reef during very 
tliick weather, gives occasion to again point attention to the existence of It widt> nnd safe pass1>ge tlirough 
that reef. 'l'he preliminary I1ydrograpbie reconnaissance developed thi~ p1i.ssage inside the Dragon IlockR, 
and showed it to be one mile in width, with ten fathoms of water through the middle course. It has since 
been regularly used by the mail and coasting steamers. The reef is de;rnribed by .Assistant George Davidflon 
in his Directory for the Pacific Coast, and descriptions of it were inserted in the Appendix of the annual 
reports for 1858 and 1862. 

Tidal obserzmtions.-Thc sdf-registering tide-gauges at San Diego and San }'raneisco have been kept 
at work successfully by Mesars. A. Cassidy and H. E. Uhrlandt, uuder the supervision of Captain G. ll. 
Elliot,, of the corps of United States engineers. Mr. Uhrlandt, has also continued, as heretofore, to read off 
the sheets of the self-registering gauges of the western coast previous to sending them to the office iu 1V asl1-

ington. Valuable meteorological records have, as in previous years, been kept at these stations. 
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SEC TI ON XI. 

J<'lWM THE FORTY-SECOND PARALLEL TO THE XORTHWESTERN Bl)UNDARY OI<' THE U'.\'ITED STATES, 
INCLUDING THE COAST OF THI'.! STATE OE' OREGON AND THE COAST OF WASHINGTON TERRITORY. 

The results of the work done in this section by the single party available for the service have been added 
to the chart of Koos bay. The chart is given as Sketc11 No. 24 with this report. 

The distribufon of all the parties working on tl1e western coast is given in Appendix N"o. I. 

ll!ldrograpl1y fif Koos ba!f• Oregon.-This work lias been continued by the party of Assistant J. S. 
Lawf!on. The soundings made in the course of the summer embrace about two-thii·ds of the entire bay, and 
hut little remained to be done at the elate of the lal't report to b1-ing the work into connection with the s.ound
i11gR rnadfl in previous years hy the same party. From the ohservations alrPady madP by Assistant Lawson, 
the bani of this bay appear to be subject to great clmnges. 'l'he hydrography of the present season comprises 
the following : · 

J\'files run in sounding. . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . • . . . • . . . • 154 
Angles observed ................................................. _. . . . . . . . I,506 
Number of souniling8... .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. .. . . . . . . . . 14,094 

Tidal observations were rccmded as usual while the soundings were in progress. 
The previous service of this party has been noticed under the head of the preceding section. 
Oiford reif.-A reconnaissance-sheet showing soundings in the vic'nity of the Orford reef has been 

turned in by Assistant George Davidson. His examination exhibited a straight passage one mile and a half 
wide, with ten fathoms of water on the middle course throngh it. A detniled hydrographic survey of tlw 
vicinity will be made as soon as practicable. The passage here referred to is described in the Directory for 
the Pacific Coast of the United ::-;tates, copies of which were given in the appendix of the annual reports for 
1858 and I SG2. 

IIarbor <if refuge.-The want of a harbor of refuge on the ce>ast of Washington Territory has long been 
fdt by navigators in contending against the southerly gales of winter. 

AsEiotant Davids01J haR called attention to the importance of an examination of the vicinity of Destruc
tion islanJ, in latitude 470 H' north, that being the only place on the northwestern coast likely to afford the 
<lesirecl protection. The extent and elevation of the island, its distance from the mainland, and the depth of 
water in the vicinity, seem to favor the selection. Vessels trading to the Columbia river, Shoalwater bay, 
Gray's bay, the strait of Fuca, gulf of Georgia, Fraser's river, Bellinglrnm hny, Admiralty inlet, Puget sound, 
and Hood's canal are very frequently compelled to keep at t<ea for weeks by stress of weather.· A light prop
erly locaterl on the island or on the reef would doubtless be necessary as a guide for approaching t.hc harbor 
of refuge. This locality is described in Mr. Davidson's Dfrect.ory, (annual reports for i858 and 1852,) and 
will be specially examined with reference to its availability for the purpose suggested. 

Tidal nb.vcn,ations.-The self-registering tide-gauge at Astoria has remained in charge of Mr. L. Wilson, 
under the supervision of Captain G. II. Elliot, of the corps of United States engineers. 'l'he very complete 
meteorological records kept by Mr. Wilson ha.ve been-continued as heretofore. 

COAST SURVEY OFl'ICE. 

Tlie office in T.rY astington city, in which the detai1s dependent on the :field-work, such as cornputations, 
projections, hydrographic revision, drawing, engraving, electrotyping, map printing, &c., are worked out, has 
been continued nuder the direction of J. E. Hilgard, the assistant in charge. 

As the m.aterials and data of tlie survey accumulate, the office organization in separate divisions yields 
increasing evidence of the advantages thus gained for the work at its outset. It may also be remarked, as 
incidental to the convergence of details 80 distinct in character a.s are those wl1ich will be presently brought 
under notice, that without their allotment into classes the labor spent in their ultimate reduction to tbe form 
of charts for public use could hardly be described within the limits of a general report. In the following 
abstract the duties of each branch of the office will be alluded to as briefly as possible. The divisions a.re 
retained as heretofore and will be mentioned in the usual order. 

Hydrograpltic divi.rion.-Un<lcr all conditions a farge share of responsibility necessarily attaches to this 
branch of the office. The peculiar difficulties which were to be expected during the war were fortunately 
met by the aliilities of Captain C. P. Patterson, who was called to the charge of the division in 1861. His 
acquaintance with naval routine and intimate knowledge of the local peculiarities of the Atlantic, Gulf, and 
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racific coasts of the United State~. have been epecially advantageous to the work. 'l'o his readiness of mind 
in consultation, and t-:ound judgment in the arrangement of details, the assidtant in chmge of the office acknowl
edges indebtedness for much of the success which bas attended the labors of the last four years. . 

Among the duties discharged by Captain l'atterson, who still directs the work done in thi,; important 
division, are the arrnngPments and special instructions for the efficiency of bydrographic parties while in ser
vice afloat. 'l'hese include the reprrirs of vessels, their outfit, and the safety of such of them as may be laid 
up during winter. In office-work he has been aesititcd by two draughtsmen since Febru:ny, only one being 
attached to the division during the preceding part of the surveying year. The work of both draughtsnwn 
will be recapitulated, to show in brief the n1lation of the dntil's of the hydrographie inepcctor to the work 
done afloat, and also to that done subsequeutly in the office. Under the immediate direction of Captain Pat
ternon, )1r. Arthur Halbach has verified the original hy<lrographic sheets as they have come in from the 
parties working on the coast. He indicates on the sheets the sounding,; which are to appear ou the reduc
tions, and consequently ou the engraved charts, and revises and verifies the reduced drawing,; before they am 
engrnved. The ~heet~ engraved <luring the year have been zerified in the same way, eailing lines are m:uketl 
on them in tl1e divi~ion, aud also the po:<it.ions of light-housco, beacons, and buoys. Ranges given in the 
Sailing Direction:; are tested previous to their adoption by the hydrographic inspector. Special in~tructio11 
has been given in this branch of the office when necessary to facilitate the operations afloat, and call~ h:1ve 
been met for information in regard to hydrographic matteri\ generally. 'l'hc local rcductious irne<lctl for the 
iBsue of new editions of chartt> ha Ye for the l!lost part liecn made Ly this draughtsl!lau. In Augu~t, under tlic 
personal direction of Captain l'atterson, Mr. Halbach thoroughly. souuded the X.:astcrn .Brancl1 of the 1,ot•imac 
between the navy-yard and Bladensburg. 

Mr. Julius Sprandell joined the division in February, and made the projections for a considerable num
ber of the l1ydrographic sheets of this season, and ha,s plotted the 8oumlir1g:; uu 1:1evcral from the original 
journals. During parts of ,June and .July he was on duty with the l1yclrographic party in the survey of the 
Cape Fear entranceB, and since his last return to the office ha::1 been employl'!d in reductions and miscellane
ous work. He assisted also in the survey of the Potomac abc>vc the navy-yard. 

Tidal division.-The correspondence with observers, and the occupation of persons engaged in the office
work of this division, have been continued under the direction of .Assiotant L. 1:'. Pourtalcs. Hi~ n'port to 
the Superintendent (Appendix No. 6) gives the particulars in regard to tidal stations, the names of ob.st:rver11, 
&c. Only tl1ree persons are now attaehed to the divi8ion. Of these Mr. John Downes has during the yenr 
continued the reduction of results from readings of the times and heighLe of tides as recorded by the self
registeriug tide-gauges. 111. Thomas has kept in uniform style for iweservation in tlie arcl1h·es a record of 
the readings r...f the\ se]f.registc~ring gauge1<, and F. R. Pendleton has continued the reduction of observationB 
made on the tides of the westPrn coast. 

In order to exem.plify with greater clearness tlie peculiarities of the tides on the western coast, a diagram 
11as been prepared by Assistant Pourtales, and is given with this report as Sketch No. 26. An e:xplanatiou 
of the diagram will be found in the Appendix, (No. 11.) 

Computing dfrision.-'I'he duties of this di dsion, which remains, a.s heretofore, iu charge of Asi;istant 
Charles A. Schott, have been prosecuted with but little variation from the usual routine. 'l'he same force is 
employed, and, as usual, separate notice will be made of the occupation of each computer. 

In :i.dd1tion to his general duties as chief of the division, M:r. Schott has given his special attention to 
the adjustment by the method of least squares of the primary triangulation of the New England coa.~t. per
forming himself the computations for determining the weight for each direction and establishing the equations 
of condition. His report:; on the i·esulting length and degree of accuracy of the primary baee-lines connected 
with that work, and on the geodetic connection of those with the base-line on Fire island, are given in the 
Appendix, with papers communicated by him on other subjects of ;;peeial importance. ·Among these is one 
of much interest on the distribution of magnetism in the United States, illustrated by two chai·ts. Numerou~ 
reports on tbe routine work of the division have been received from 11im in the course of the year, aud, a8 

heretofore, all calls upon him for data needed in other branches of the survey have been promptly met. 
For the determination of longitude the resulti1 of the 1·eduction of seven hundred and forty-th1·ee occnlta

tions of the Pleiades have been furnished to Professor Peirce of Harvard, i11 accordance with arrangeme11t8 
mentioned in preceding re£orts. The revision of these laborious computations was made personally Ly l\lr. 
Schott. The computations for the period between 1856 and 1861 were completed within the present year by 
Assistant T. W. Wemer, and check reductions of the same observations were made by Mr. R. S. Avery. 
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:Mr. Eugene Nulty completed the reduction of astronomical and magnetic observations made in West 
Virginia, Maryland, and Ohio in 1864, computed the table of factors for facilitating transit reductions, and 
solved eeveral sets of' normal equations. Ile has now in hand the reduction of astronomical and magnetic 
observations made within the year on the Missiesippi, Ohio, and 'l'eunessee rivers 

Dr. G. Rumpf prepared the table of geographical positions and tl1e aetronomical and geodetic statistics 
inteuded for thi8 year's report. He completed the adjustment of Parts II and Ill of the primary triangula
tion of the coast of New England, solved two sets of normal elpations, and computed the probable errors pf 
the horizontal angles at stations Blue Hill, Copecut, Sandford, Ivy, Wooster, and Tashua. Ile compute'd 
results from the triangulation of the St. Croix river and from that done on the Hudson in 1S5G, revised that 
of Narragansett bay and that of Koos bay, and completed office-work on the triangulation made in 1863 of 
the Dhitrict of Uolnmbia. 

Mr. E. H. Courtenay bas performed the clerical duty of the division, duplicated records, convcrtccl 
measures of length, revised and indexed geographical registers, assisted in tl1c preparation of the lists of geo
gnqihical positions for publication in this report, and aided !\fr. Rumpf in the solution of normal ec1uations. 
He also computed the run of micrometers, p1·epared abstracts of horizontal angles, and assisted in the mi:;cel
laneous work of the division. 

Mr. J. G. Spaulding reported for duty ou tl1e 9th of December, l 864. In addition to miscellaneous 
computations not admitting of classification, he adjusted for monthly means the m;ignetic records of Key 
'"'est, aud computed results from the triangulation of Narragansett bay and from that of the coast of Cali
fornia uo1th and west of Santa Cruz. He also computed the triangulation made in Penobscot bay in 1864. 
and lias nearly completed the reduction for Blm, and Union liays from the records of 1S6::!-'G4. During 
August and tleptember Mr. Spaulding was employed in field duty in Section II. 

Dra·1ci11g dirision.-'l'bc duties of this branch of the office have been conducted under the immediate 
direction of the assistant in charge, .J' E. Hilgard, CSCb aided by l\'Cr. vV. T. Bright. The following synopsis 
show8 the occupation of each draughtsman during the year ending with October: 

Assistant 1\:1. J. 1\foC!ery has drawn topography, as far as surveyed, for sheet ~o. 1 of the Potomac river 
chart, and added details upon photographs for coa8t charts Nos. 8, 9, 10, 11, 21, and 54. 

Be has also filled in the details upon engraved outlines for the coast chart of Wa~saw sound and made 
verifications. 

Mr. E. Hcrgcshcimer has adapted the material for photographic reduction in making coast charts Nos. 
7, 8, 9, 10, 11, 21, and 53; also for charts of the Kennebec and Shecpscot rivers. Hudson 1·iver sheet No. l, 
and Eastport harbor, and the details for coast chart No. 6, are now in hand. His drawing includes a map to 
illu'Strate Major General Sherman's campaign from Chattanooga to Atlanta, another showing the furtificatious 
nt the enlrance of Cape .Fear river, North Carolina, and the additions of the year to tile Congi-ess map. He 
has arranged the lettering for maps and charts in process of publication, and has made verifications, projec
tions for field parties, and diagrams. 

During part of tl1e month of .June, 1\fr_ Hergeshcimer made a hydrograpl1ic survey of the back channel 
at League faland, (Delaware river,) for the Navy Department, and betwe<;Ju July 15 and September 26, he 
was engaged in the topographical survey of pai-t of the K€nncbec and Sheepscot rivers, all mentioned under 
the head of Section I in this report. 

1\Ir. A. Lindcnkol1l compiled additional material for maps for nse in the army until the end of the rebellion, 
including aleo a map of the military departmen.t of the Gulf and the plan of attack on the Cape Fear defences, 
ordcrecl by Admiral Porter for the use of his squadron. He has continued the 11rawing of a chart of Eastport 
l1arbor and that of St. Ge:Orge's river and Muscle Ridge channel, and has made additions and correctioUB on the 
.Atlantic ancl Gulf sailing charts, as well 11s on the chart of Chesapeake and Delaware bays, and the general chart 
in tliree sheets of the weRtern coast of the United States. The hydrographic resurv.ey of Boston harbor bltt< 
been reduced for the harbor chart aud for coast chart No. 10, and the drawing of the hydrography of coast chart 
No. 7 and No. 8, and that of preliminary sea-coast chart No. 3, has been continued. He has also been employed 
upon diagrams, progress sketches, projections for filed parties, projections on copper, aud verifications. 

Mr. H. Lindcukohl returned to the office i_n July, and since that time has reduced topography for a 
finil!hed map of th-e southern part of San Francisco bay, and lettered two sheets of topography showing the 
approaches to Baltimore. He has also assisted in the lithographic division and in miscellaneous work in the 
drawing dfrision. 

Mr. P. Fairfax has added revised material to the chart of Che~.apeake and Delaware bays, and has drawn 
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the topography for charts of Charlotte harbor aud Bristol harbor, Rhode hland. lie has also redueeu audi
tional topography for coast chart No. 108, aud the details upon the cngmved outline of the chart of St. Helena 
sounil, and 11as made projections for fielu parties, and tracings. 

Mr. W. B. Mc:Murtrie was employed upon a special chart of Charleston bar for lithogra1lhing. in a<ldiug 
details to that of Bodega bay, in drawing the ineliminary chart of Sippican harbor, arnl in plotting hydro
graphic work, until May, when he waR as~igned to duty afloat. 

Mr. J. H. Logan has been chiefly employed in tracing from topographical sheets for photographic rcr1ue
tion. Ile has also drawn the topography for a finished chart of Camden and Rockport harbors, and has made 
miscellaneous tracings. 

Messrs. B. Hooe and "\V. Fairfax have continued upon tracings and miscellaneous duties. 
Mr. H. Custer was temporarily attached to this division from December, 1864, to August, 1865, during 

which time he compiled from the original sheets two maps showing the approaches to Baltimore, for the chid 
engineer of the middle military dcpmtmcnt. 

Mr. F. Lindenkohl was fromoiDecember, 1864, until February, 1865, engaged uprm tracings. 
Mr. E. 'Villenbucher, since his retum from hydrographic duty iu Sectio11 V, in Angust, has been employed 

in plotting hydrographic work and upon special tracings. 
A list of the maps, charts, and sketches which were completed or have been iu progress during the yc:i.r, 

is given in the Appendix (No. 7.) 
En/(raving division.-This division has remained under the charge of Mr. Edward 'Vhm-ton since the 

uate of the last repmt. The clerical duties have been faithfully discharged during that time by Mr. George 
C. Scliacffer, jr. The engraving force, consisting at present of seventeen engrnvcr:i of various degrees of skill, 
has been principally employed as follows: 

Ur. John Knight engraved the titles, a portion of tlie soundings, and rno8t of the general lettering and 
notes upon coast chart Nu. 10; additional lettering upou No. 8, and OH that of the Kennebec aud Shcepscot 
rivers; the title on coast cliart Ko. 48; the soundings and bottoms on No. 100 ; the general lettering 011 No. 
54; some additional soundillgs and lettering upon tl.e chmt of the lJacific coast from Point Pino:l to Bodega 
Head, and additions and corrections to the lettering on various plates. · 

:Mr. A. Rolle has completed the engraving of topography upon coast chart No. 27 (bis;) has nearly 
completed that upon No. 28; has continued the engraving of outlines for No. 7; and outlines and topograplly 
uion coast chart No. 9. 

Mr. Joseph Enthoffer has continued the engraving, on contract, of the topography upon coast chart No. 21. 
Mr. A. Sengteller has-completed the engraving of topography uI!ou coast chart No. 53, and the outlines 

of No. 54, and is well advanced upon the topography of the latter. 
Mr. WiUiam Phillips completed the engraving of topography upon the plate of Calibogue sound and Skull 

creek, South Carolina. His employment ceased in April. 
Mr. :l:jlnry C. Evans has continued the engraving of outlines and topography upon coast chart No. 8, 

and upon that of the Kennebec and Sheepsc:>t rivers, and the outlines upon coast chart No. 11, and has 
completed the engraving of topography upon the lower sheet of Hnason river. 

Mr. H. S. Barnard completed the engrnving of sand upon the following plates: coast c'harts Nos. G9, 
70, and 71, the standard plate of Boston harbor, (new edition,) Potomac river sheet No. 2, and the chart of 
the Pacific coast from Point Pinos to Bodega Head. He engraved some additional sanding upon coast chart 
No. 40, and additions and corrections in topography upon the three plates of the general chart of the 
western coast. 

Mr. A. M. Maedel completed the engraving of topography upon plate No. 1 of the Potomac river, and 
has nearly completed that upon plate No. 4. 

Mr. J. C. Kondrup engraved additional topography upon coast charts Nos. 40 and 41, additional out
lines upon coast charts Nos. 10 and 21, and on that of Delaware and Chesapeake bays. He engraved, also, 
part of the outlines and topography upon coast chart No. 108, and miscellaneous work upon various plates. 

Mr. E. A. Maedel has completed tlie notes for coast chart No. 69; additional lettering upon plate No. 1 
of the Atlantic coast, and on plate No. 3 of the Hudson rive1·, and coast chart No. 28; additional soundings 
on coast chart No. 41 ; the title and part of the soundings for coast clmrt No. 54; a portion of the sound
ings, &c., for the chart of Eastport harbor, and the tit.le, soundings, notes, and general lettering for that of 
St. George's river and Muaele Ridge channel, b88ides additions and corrections upon various other plates. 

Mr • .A. Petersen completed the lettering upon plate No. 3. of the Hudson rjver; additional soundings 
cs5 
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and lettering upo11 the standard plate of Boston harbor, and on those of Delaware and Chesapeake bays, 
coai;t ch:uts Nos. 40 and 41, aml \Vassaw sound; the notes upon the pla.te of Beaufort river and inside pas
sage between Port Royal and St. Helena sounds; all the soundings, title, and general lettering upon plate 
No. ,1 of the l'otomac river; corrections in hydrography fo1· sheet No. 3 of the rnme chart, and a large 
amount of 1niscellaneons engraving. 

}fr. R. F. Bartle has completed the engraving of topography for the upper sheet of the James river, 
Virginia, including the Appomattox river to Petersburg, and that of the plate of Barnstable hai·bor, besidC<l 
part of the ii.anding on coast cha1·t No. 8. He was temporarily transferred to the lithographic divisioi'i 
in June. 

~Ir. "William A. Thompson has completed the engraving of topography upon the plate of Bodega bay. 
He engraved a portion of the outlines on those of Boston harbor, Eastpo:·t harbor, St. George's river, Maine, 
J3ristol lmrbor, Ithode Island, and miscellaneous work, and is now engraving the topography of Bristol harbor . 

.llfr. F. ,y, Benner engraved a portion of the outlines upon the plate of Beaufort river and inside passage 
Let ween Port Rnyal and St. Helrma sonuds; completed the sanding upon•11late No. 3 of the HndRon river, 
allll that of'Tornales Lay, and eugrnve<l a portion of the sanding on the plates of Sippican harbor, cottst 
chart Ko. 41, anu Absecom inlet. Ile engraved all the topography for the last-namell chart, and a large 
amount of miscellaneous work, ancl is now engraving the sanding of plate No. 3 of the Potomac river . 

.Mr. John G. 'l'hompson has completed the engrnving of notes and general lettering for the chart of Char
lotte harbor, He cngravetl a portion of the shore-line for that of Eastport harbor, part of tlie outlines and 
the Dotes, title, geueral lettering and sand for that of Beaufort river and inside passage; additions to the 
topography of 'l'omales bay; vari9us corrections in soundiugs and lettering upon the three.plates of the gen
eral chart of the western coast, and a large amount of miscellaneous work. 

Mr. Ell ward H. Sipe has engraved the material for a new edition of the chart of ~antucket Bh()ah<, and 
completed the outlines, title, and figures for diagrams No. 38 au<l No. 40, to accompany the report of the 
Superintendent for the year 1864. He engraved all the outlines of the chart of Camden and Rockport har
bors and miscellaneous additions and correctione to various plates. 

Mr. William II. Davis engraved the notes for the chart of Cape Lookout shoals, and the titles, notes, 
genernl lettering, &c., for those of Sippican l1arbor, Abseeom inlet, mouths of the Roanoke river and Light
house inlet. Ile engravetl additional soundings for the suL-sketch of Portland harbor, and miscellaneous 
work on progress sketches. • 

Mr. A. Buckle punched the figUl'cs of soundings l1pon the following plates, viz: chart of the Isles of 
Shoals, Sippican harbor, Absecom inleJ, W assaw sound, and Beaufort river, including the inside passage 
between Port Royal and St. Helena sounds. He has also ruled for tint-printing, with the ruling machine, 
the following clmrt-plates, viz : Atlrmtic coast of the United States, in four Bheets ; the gulf of Mexico, in 
two sheets; the chart of Nantucket shoals; that of the sea-coast of Delaware, Maryland, and part of Virginia, 
and two plates showing the navy trial-courses in N cw York bay and Ha.mpton Roads, in additio9to miscel
laneous work upon other plates, 

In the Appendix (No. 7) a list is given showing which of the plates here mentioned have been com
plet!\cl within the year and which .of them are yet in progress. 

Electrotype a1'.d p!wtograplt division.-By the electrotype process twenty-four plates, mostly of the largest 
class, have been made within the year, under the direction of Mr. George .l\:Iat.hiot, who has been aided since 
June by Mr. A .. F. Pearl. 

'l'he photographic work of the division has been continued with complete success in reducing matter 
from the primary sheets of the survey to the scale proper for publication, and in copying preliminary maps 
or sketches not intended for engraving. In these operations the plan has been perfected of determining by 
calculation tlic focal points for the desired reduction. Thus the time required for adjusting the camera has 
been lessened, and exactnes8 of size is secured, as well as the greatest degree of sharpness which the lens is 
capable of producing in the definition of the lines presented for reduction. Sixty negatives have been made 
within the past year, principally from the plane-table sheets of the survey. These, as explained in previous 
reports, are supplied to the engravers in parts, as the progress of their work may require. Twenty-two 
positives have been made for similar purposes. · 

Litlzographing din'.sion.-The work in this division, including al.so the map printing, distribution, &c., 
has been directed by Mr. \V. ·w. Cooper during the year. No change was made in the arrangements referred 
to in my last annual report, until the middle of October, when the use of one of the lithographic presses was 
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dispensed with. The other is still used for printing by transfer from the copperplates of preliminary charts 
and sketches, of which work the statistics will be given under the head of map printing. 

As the war progressed, general maps of the coast and interior were drawn as occm<ion called for, to em
brace the ground of naval and military operations. When the war do~ed the aggregate of 8Uch reductions 
from the data of the survey alone included the Atlantic coast and its bays, harbore, and river entrances from 
the vicinity of Cape Henlopen to St. Augustine on a uniform scale of ten miles to the inch; besides one 
hundred and :fifty-five miles of the course of the :Mississippi river, embracing two important sites of the naval 
operations in that quarter, forty-seven miles of the course of the lower Ohio, and the Tenne~see riYer from 
Paducah to the Muscle shoals, a distance of two hundred and sixty-two miles. 

Tbe surveys in the western waters arc on a uniform ecale of 40l 00, or ratlter more than an inch and a 
half to the mile, and were m1ide for the immediate use of the l\Iississippi squadron. 

The maps here alluded to combine from various sources the best material now known, and their u::teful
ness for general purposes has been fully recognized. About one-half of the entire area represented was 
mapped during the winter and spring of the present year by l\Ir. A. Liu<lenkol1l, aud eugrnved on stone by 
Mr. (). G-. Krebs. 'l'o assist in the early com1iletion of tlrn maps of the western rivers, :l\Ir. R. F. lla.rtle was 
temporarily attached to the division in June, and :l\fr. E. II. Si1>e in October. The engraYed ma11 of the 
Tennessee river, in sixteen sheets, is ne,arly completed, and that of the )Iississippi between Cairo ancl St. 
Mary's, ill six Rheets, is in progre~s. Under the head of ,:-:ection VIII iu the report of the Superintendent the 
expression of high naval authority is cited in regard to the value of these maps. 

In miscellaneous duties Mr. Krebs has engraved within the year Sketcl1es Nos. 19, 27, 28, 29, and 30, 
which accompany this report, and all the notes needed in the issue of revised charts by transfer printing; aucl 
has adjusted all transfers not made from a single plate. 

)}lap pri'llting.-By the. press used for copperplate printing, thirtee11 thou1<aud six hundred and seventy 
copies of hydrographic cha1-ts have been produced within the year; and by the two litl10graphic presses, 
eightetb thousand two hundred and sixty-six copies. This aggregate of about thirty-two thousand ~hccts is 
exclusive of nine thousand copies of maps of the coast and interior, printed by transfer from the engraved 
material referred to under the preceding lie.ad. These last rnpresent alone a total of over twenty thousand 
impressions, more than half of the number of maps stated being in two colors, and more thaa a third of them 
in three colors, for the sake of greater distinctnees :in the water-lines and railroad routes. In several instances 
the usual hydrographic features of charts have been successfully represented by gradations of tint in printing, 
and we now look forward to the general use of this cheap and expeditious process. 

The copperplate press lias been worked by Mr. T. V. J)urham since the middle of September. J\fr. 
Archibald Brown has made all the transfers used for printing clmrts aad rna1is and has Fteadily wmked the 
large lithographic press. The smaller press was worked by Mr. James Ruhl until the middle of October. 

In addition to the map-printing, about eight thousand impressions were made with the small press, for 
sailing notes, letter-heads, &c.; and over seven hundred proofs were taken on the copperplate press of chart 
plates in various stages of their progress in engraving. The work here reported shows that an aggregate of 
above sixty-one thousand impressions has been made with the three office presses during the present year. 

Distribution <if cliarts mtd annual reports.-Thc map-room has continued nnder the charge of Mr. M. 'l'. 
Johnstone, and by his returns it appears that the distribution of charts, though not so great m< last year, 11as 
been quite large. 

Twenty-two thousand five hundred and :fifty-six copies of hydrographic charts have been distributed 
dnl'ing the year, as follows: 

To the navy ••••••..•..•..••.••.•..•.....••.....•......•.... - - - . - .. - - - - -
To sea captains and pilots employed in government .service ............•.•....... 
To military officers .• _ ....• _ •...••••..••.•...•.. - ...•. - ..... - .... - - - . - - - - • 
For the revenue service, light-house service, and miscellaneous ... _ .......•....... 
By sale •.•••..••• _ ..•••••••..••.......•.........•.•..................•. 

9,122 
3,351 

765 
3,892 
5,426 

Total ••..•.•..•....••.••••••.••.•..••.•••••. ·.. • . • • • . . . . . . . • . . . . . • 22,55G 
--------

Seven t110uaand nine hundred and sixty-two copies of those issued for the use of the navy, were furnished 
U> the Naval Observatory. Under the head of "miscellaneous" are included copies supplied to agents of the 
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trea8ury connected with the customs and internal revenue; presentation copies to foreign ship~ of war, and 
to foreign marine board11; copies furnished to members of Congress, and those needed for use in the office. 

:Masters of vessels continue to i·csort to the map-room, not only to obtain information, but also to procure 
the most recent charts of parts of the coast they intend to visit. The accuracy of the charts and theiI· useful
ness are made by such persons the subject of frequent commendation; and instances are detailed by them of 
vessels having been saved from shipwreck during ilense fogs by relying on the published soundings. The 
calls here referreil to have steadily increased in number. 

'I'he distribution of the printed reports of the Superintendent has been large, and the demand for them is 
increasing. The edition of that for 1862 is already nearly exhausted. An aggregate of foarteen thousand 
one hund1·ed and fifty-five copies of all years remains on hand. A table in Appendix No. 7 contains a state
ment of the distribution of the8e i·eports during the year. 

Folding-room.-The work of backing with muslin the sheets required by field and hydrographic parties, 
ana the miscellaneous duties pertaining to the folding-room, were performed by Mr: G. W . .l!'rancis until 
March. .Among these details were the preparation of complete sets of maps and charts for official use at 
the Executive Mansion and in the ~avy Department, and the preparation of backed drawing paper for the 
engineer officers engaged in the minute survey at Richmond, Virginia. Since March the work of the room 
has been done by Mr. E. Wurach. 

Arcliives.-The original sheets of the survey, and the records of observations made by the astronomical 
and triangulation parties, are duly registered as they come in, and are filed for convenient l'Cference. In the 
Appendix (No. 8) will be found lists of the topographical and hydrographic slieets arranged in geographical 
order from the register of the archives. The details here referred to have been in charge of Mr. A. Zum
broch since the 1st of September. 

Mr. T. J. Hunt, foTeman of the instrument shop, anc1 Mr. A. Yeatman, of-the carpentry, have promptly 
met the requisitions for adjunct work connected with the general operations of the survey. 

My thanks are due to the disbursing agent, Samuel Hein, esq., for his care and forethought, on ~ich so 
much of tl1e success of the work has been of neceesity dependent. 

'l'Le clerical duties of the Superintendent's office, and the direction of work in two of the office divisions, 
have remained in charge of the principal clerk, W.W. Cooper, esq., whose energetic aid, guided by familiarity 
with administrative details and practical tact, call for special acknowledgment in this place. 

In conclusion, I beg leave to express my profound regret at the impaired state of the Superintenilent's 
health, in consequence of which the duty of preparing this report has devolved upon me. 

Respectfully submitted by 
J. E. HILG ARD, 

Hon. HUGH McCULLOCH, 
Assistant in cliarge ef Coast Sun;ey Office. 

Secretary ef the Treasury. 
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APPENDIX No. 1. 

Distribution ef tlte parties ef the Coast Survey upon the coasts ef tlw United States during tltc surveying 
season ef 1864-'65. 

I 
Limits of sections. I Parties. 

i 

SECTION 1. 

From Passamaqnod- Ko. 1 
dy h><y tu Point Ju-
dith, including the 
coastofl\Iuinc, New 
Hampshire, Massa-
chusetts and Rhode 2 
Island. 

3 

4 

Operations. Persons conducting opera- I 

tions. ·---: 

Topography ..•••. 1 W. H. Dennis, sub-assistant; I 
F. D. Grauger, aid. 

I Topography . . . • • . Cleveland Rockwell, sub-as-
sistant. I 

Trianguln.tion .•. _. G. A. Fairlie Id, a.~sistant; F. 
D. Granger, aid. 

Hydrography . • • . . Horace Anderson in charge; 
L.A. Sengteller, aid; McL. 
W. Thomson, aid. 

5 \ Topography Charles Forguson, sub-assist
ant. 

6 

7 

8 

9 

Topography 

I 

F. \V. Dorr, sub-assistant; 
Franklin Platt, aid. 

Hydrogmphy .•••• ' R. E. Halter, sub-assistant, 
(part of season;) Clarence 
Feudal!, sub-assistant, 
(part of season;) J. W. 
Brown, aid. 

Topography • • • • • . Samuel A. Gilbert, assistant; 
J. ,V. Donn, snb-assista.nt, 
(part of se,n.son.) 

Topography •••••• Edwin Hergesheimer ••••••.. 

Localities of operations. 

Shore-line survey of Passamaquoddy bay 
continued, to include the Lctite Pas
sage "ud the entrance of St. Croix river. 
(See a]sG Section V.) 

Detafled planci·table survey of the shores 
of Gouklsbornugh bay and Prospect 
harbor, including islands on the coast 
of Maine between Dver's bay and 
SchoodicPoint. (See also Section IV.) 

Triangulation extendAd eastward, !G em
brnc<l the upper part of l'renchrnan's 
bay, 8killing's river, and adjacent isl
ands on the coast of Maine. 

Sonnding-s in Penobscot hay, developing 
the hydrography of the apprnaches tu 
Rockport and Camden harbors. 

Topography of the entrance, completing 
the survey of the St. GeorfrB river, Me., 
and including the islands in the ap
pro11,ches. Plane-table survey of the 
Medomak river from Waldoboro south
ward to Sampson's cove. 

Detailed survey of islands on tlte coast of 
Maine, adjaC€nt to Muscongus bay and 
the mouth of Damariscotta river. (Stie 
also Section IV.) 

Soundings in tho upper part Gf Muscongus 
bay, completing the hydrography of 
the approaches to the St. George river, 
Me. (See also Section Y.) 

Plane-table survey of the upper pa.rt of 
Damariscotta river, including both 
shores hetween New Castle and Hodg
don's Milli;. (See also Section III.) 

Supplementary details, completing the 
topographical survey of '\Vestport, 
Southport, and Arrowsic islands, form
ing part of the shore of the Sheepscot 
river, life. (See also Section II.) 

10 Topography . ••••. R. M. Bache, assistant .• •••• Detailed survey of the shores of Kenne
bec river extended north of W 09lwieh, 
Me. (See also Section II.) 
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APPENDIX No. I-Continued. 

Limits of sections. \Parties. II, Operations. I Persons conducting opera-
/ I tions. 

-1-T --1---- -----_--- I- --~- -

Localities of operations. 

Sl,CTION I- r,' No.]] I Topography ·----· A. w. Longfellow, assistant 
Continued. 

Plane-table survey of Sehaskahegan pen
insula, Y arrnouth island, and part of . 
Orr's island, completing the survey of ' 
the shores of Casco bay, Me. 

SECTION II. 

From Point Judith to 
Cape Henlopen, in
cluding the coast of 
Connecticut, New 
York, New Jersey, 
Pennsylvania, arnl 
part of Delaware. 

' I 
I 

J2 / Hydrography • • . . . Alexander Stmusz, acting as
sistant; L. L. Nicholson, 
aid ; Charles Hein, aid. 

Soundings between Bald Head 1.md the 
Saddle Rocks; and also north of the 
Elm islands, completing the hydrogra
phy of Quohog bay, Mc. 

13 Physit'.Rl survey . Henry Mitchell, assistant.... Service connected with the special survey 
of Boston harbor for United States com
n1issioners. 

14 

17 

2 

Topography and 
hydrogrnphy. 

Hyclrographic ex
amination. 

Topogmphy and 
hy<lrography. 

Hy<lrography •.. 

F. '\.Y. Dorr. sub-assistant; 
Franklin Platt, aid. 

F. P. Wehber, sub-assist>tnt. 

A. M. Harrison, assistant ; 
Chas. Hosmer, sub-assist
ant; F. P. \Vebber, sub
assistant ; A. R. I•'auntle
roy, H. Anderson, and H. 
G. Ogden, aids. 

F. P. \Vebber, sub-assistant; 
A. R. }'auntleroy. JI. An
derson, W. W. Harding, 
and Gershom Bradford, 
aids. 

Shor~-liue and hydrographic changes de
veloped by a special examinf>tion of 
the entrance to the harbor of Nantucket. 
(See also Section IV.) 

Soundings on the "Sow >tnd Pig's reef," 
to tletermine the proper site for a light
house at the entrance to Buzzard's bay, 
Mass. 

Detailed survey of the shores of N arra
gansett bay continued, embracing the 
upper part of Newp<Jrt islan<l, the vi
cinity of Warren Neck, the western 
shore of Mt. Hope bay and of Provi
dence river, and WarWick Neck. Spe
cial survey, including soundings antl 
tidal observations, in Seekonk river. 

Hydrography of Narragansett bay, ex
tended from Rose island to Beavm Tail 
light. Supplementary soundings in 
Newport harbor; and the hydrography 
of Providence river from the city wharves 
np to Rocky Point. 

Inspection • . • • • • • . H. L. Whiting, assistant . • • . Inspection of topographical parties in the 
field in this section. 

Tidal ancl mllgnct- I H. W. Richardson, T. E. 
ic observations. Ready. 

Geodetic, astrono
mical, and mag
netic observa
tions. 

Triangulation .•••• 

A. D. Raclie, superintendent; 
G.W. Dean, assistant; Ed
ward Goodfellow, assistant; 
A. T. Mosman, sub-assist
ant; F. F. Nes, sub-assist
ant; J. G. Spaulding, aid. 

Edmund Blunt, assistant; A. 
T. Mosman, sub-assistant: 
J. A. Sullivan, sub-assist
ant. 

Tidal and magnetic observations contin
ued in the regular series at Portland ; 
and tidal observations at Ch&rlestown 
navy yard. 

Stations West Hills and Ruland, in the 
primary triangulation, occupied in com
pleting the connection of the Epping 
base with the Fire Island base. Lati· 
tude, alZimutb, and the magnetic ele
ments determined at both stations. 

Triangulation connected with the primary 
work extended in conjunction with tho 
triangulation of Hudson river. (See 
also Sections III and VIII.) 

3 Topography •••••. C. M. Bache, assistant .••••. Plane-table survey of the south shore 
of Raritan bay, supplementary to the 
top-0graphy of New York harbor. 

4 Triangulation .•••• John Farley, assistant. .• : ••. Triangulation of the coast of.New Jer
sey extended southward to the vicinity 
of Tuckerton. 

5 Topography and I R. M. Bache, assistant; Ed-
hydrography. win Hergesheimer. 

Special and minute plane-tableand hydro
graphic survey of the back channel at 
League island, in Delaware river, for 
the Navy Department. (See also Sec
tion I.) 

Tid&I ohserva.tions. R. T. Bassett ••••••. ·····--- Observations continued in the regular 
series at New York city and Brooklyn. 
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Limits <Jf secti<Jns. I Parties. 

I 
!_.__ __ 

SECTION lII. I 
From Cape He.nl<Jpen 1 No. 

to Cape Henry. in- ! 
clulling the coast <Jf J 

part of Delaware, · 
the coast of Mary-
lanil. and part of 2 
the "o ast of Vir-
ginia. 

SF.CTION IV. 

J<'rom Cape H em·y to 
Cape Fear, inclutl
ing tbe coast qf part 
of Virginia, and vf 
part of North Cllro
lina. 

3 

2 

APPENDIX No. 1-Contizmed. 

Operations. Persons contlucting opera-
tions. 

Topography . . . . . C. T. Iardella, sub-assistant 

Triangulation.·--· J. A. Sullivan, sub-assistant; 
C. 8. Hein, aid. 

Topography . ____ _ J. \V. Donn, sub-assistant; 
IL L. :Marindin, aid, (part 
of season ; ) ].1cL. W. Thon.1~ 
son, aid, (part of season.) 

H<.Jcounai:munce - ~. J. G. OJitmrns, assistant._ ••. : 

Tidal observ atiqns. 

Topogntphy 

Hy<lrography _____ 1 

I 
I 

i 
i 

C. Kelly.···-···-·-·· ______ I 

Cleveland Rockwt'll, sub-as
~istant; I;'. \'IT. Dmr, suh
assistant; \V. \V. Hardin~ 
and Franklin Platt, aids. 

Acting l\Iaster Robert Platt, 
lJ. S. N.; Charles Junkcn. 

I 
I 

3 Light-honso servi<•c Edward Cordell, 11cting as
sbtaut. 

Si:cnoN V. 

}'rom Cape Fear to 
St. Mary's river, in
cluding part of the 
coi.st of North Car
olina, and tbe coast 
of South Carollna 
and Georgia. 

4 

2 

3 

4 

By<lrography. ____ 1 J. S. Bradford. sub-assistant; 
H. J'lf. De ·wees and J. J. 
Gilbert, aids. 

I 
Jlydrography _ ··--

Reconn1>issance 
and tt>pogra1>hy. 

Triangnl11.tion, to
pography, and 
hydrogrnphy. 

C. 0. Boutelle, assistant; 
Hobert Platt, acfing ma"-

1 

ter, U. S. N.; Gcrshom 
Bmdfo1·d, L. A. ~eugtel
ler, J. A. Guldin, rrnd A. 
C. Mitcliell, ajds. 

W. II. Dennis, sub-assistant; 
F. D. Granger, aid. 

R. E. Halt()f, sub-assistant; 
J. W. Brown, aid. 

Topograpl1y ··---· \V. H. Dennis, sub-assistant; 
~'. D. Granger, aid. 

Localities of ope.rations. 

Completion of detailed survey of th<> c11-

virons of Baltitnore, aud extension to 
indu<le both shores of the Patapsco 
below the city. 

Triangulation of Potomac river extended 
from Geor14Nown to HarpN's Ferry. 
(Sec also Sectfon II. ) 

Detailed survev of the north side ttnd 
topograpLicai reconnaissanc.e of tlie 
south shore of the Potomac river from 
Great Falls to Harper's :Ferry. (Sec 
als<J Secliun I.) 

Topographi<:>al reconnaissanc.c n1u,<le i11 
service with the armv of the Shenan
doah, near Bartons-.·ihe, Virginia. 

Series of ohservatioas contiuned with 
the self-registering tide-gauge at Old 
Point Comfort, Virginia. 

Planf\-table snrv<'.y of the town and ap
proaches of Goldsborough, North Caro
lina, for military purposes, and general 
service in the armv movement north
ward from Savanual1, Georgia. (Sec 
also Section I.) 

Dcrnlopment by soundings of the f'ape 
Lookout shoals. and extension of the in
shore hydrogrnpliy between c,.pc Lovk
out uud Cupe Fear. 

Hydrographic examination of Beaufort 
harbor, N. C., Tt'plueing- lmt>ys, anil 
general tlut.ies as light-house inspec
tor for the waters of North Carulina. 
(See 11lso Section X.) 

Completl' hytlrograpliie Tesnrvey of liot.h 
eutrnuces to the Cape :Fear riYer, North 
Carolina, and general scrvic·e in cou
nection with the North Atlantk block
,.ding squadron. 

Hydrographic resurvey of Cha·-]eston har
bor &nd it:-o ap1iroa.chcs, inchlding the 
bar and Rattlesnake shoals. Recon
naissanr-e in the upper waters of Broad 
river, South Caroliua, and general ser
vice in connection with the South At
lantic lilockading squadron. 

Special survey showing the location and 
chamcl<'r of obstructions and torpedoes 
in Cbarleston harbor. Topogrnphy of 
the Coosaw rivtor an<l in•ide passage 
between St. Helena :sound and Port 
Roval som1d, South Carolina. Recon
nai"ssance between Land's End and 
Salkehatchie. (Seo also Section I.) 

'friangulation for th" hydrography <Jf 
Charleston bar aud entrance. Triau
gulation, topography, and hydrography 
of Broad river above Port Hoyal sound, 
including the Whale branch. ( 8<,'C also 
Section I.) 

Topographical rncou11aissam·e for military 
purposes "of the appro,.ches to the city 
of &n-annab <1nd plan.,-table ~urvey of 
its d-0fences.' (Sec also Section I.) 
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APPENDIX No. 1-:-Continued. 

L . ·t r t· 1· 1· I o 1· i' 
1m1 s o sec ions. ar ies. J -- pera ions. I. Persons conducting opera

tions. 
Localities of operations. 

------··--- ----1 --- _____ ! ___________ _ 

SECTION V- No. 5 . Topography and i 

----------~,,,___ __________ _ 

Continued. hydrography. 
Clarence Fendall, sub-assist

ant; Stehman Forney, aid. 
Shore-line snrvey and hydrography of tbc 

Great and Little Ogeechee, Wilmington 
river, and Vernon river, witb other 
water passages between Wassa,,,. sound 
and Ossabaw sound, Georgia. (See 
also ~ ection I.) 

SECTIO:s'S VJ, VII, 
VIII, itml IX. 

From St. Mary's river 
to the Rio Grnndc, 
including the coast 
of Florida, Alaba
ma, Mississippi, 
Louisiana, and 
Texas. 

SECTION X. 

From the southern 
boundary on the 
Pacific <>oast to t hn 
forty-second paral
lel, including the 
coast of California. 

SECTION XI. 

From the 42d parallel 
to the northwestern 
1101mdary of tho 
United States, in- . 
eluding the coa"t of ! 

tho St.ate of Ore.,.on ' 
aud the coast" of I 
Washington Terri- I 
tory. 

2 

Tidal observations. E. M. Converse----····----- Observations continued with the self
registering tide-gauge at Bay Point, 
South Carolina. 

Magnetic observa-
tions ... - ~ - ....... . 

Topography ·----

Samuel Walker ••••.•••••••. Series of magnetic observationf., absolute 
and differential, completed at Key \Vest. 

C. II. Boyd, sub-assistant; 
C. P.4J'lillaway, aid. 

Topogrnphical survey of Lookout monn
tain, Tennessee, for military purposes. 
Extension of tbe plane-table survey of 
Chickanmuga battle-ground, and gen
eral service with the arll,ly at Chatta
nooga. 

3 Reconnai:-1sa.nee _ F. IL Gerdes, assistant ; A. Reeonnaissance survey and mapping of 
the Mississippi river between Cairo and 
St. Marv's, of the lower Ohio, and of 
the Teriness<Je river between Paducah 
and the Muscle shoals, in continuation 
of general service in connection with 
the Mississippi squadron. Special sur
veys of sites for a navy yard on the 
b1mks of the Mississippi and Ohio rivers. 

2 

Triangulation .. _. 

T. Mosman, sub-assistant; 
T. C. Bowie, sub-assistant; 
A. R. Fauntleroy, J. B. 
Adamson, and F. W. Per
kins, aids. 

W. E. GrPenwell, assistant; 
Julius Kincheloe, sub-ag. 
sist11nt. 

Topography .••••. A. F.Rodgers,assistant; A. 
'IN. Chase, aid. 

Triangulation of the coast of California 
extended from Point Ano Nnevo north
ward to Half l\foon bay. 

Detailed plane-table survey of the se>t
coast of California extended from Half 
Moon bay southward. 

3 Hydrography - •• -. . Edward Cordell,. acting as
sist1mt. 

Off-shorn hydrography of the coast of Cal
ifornia between Monterey bay and San 
Francisco entrance. (See also Section 
IV.) 

4 IIydrography. --- . W. S. EdwardR, assistant; 
J. S. Lawson, assistant. 

Special hydrographic survey of Rincon 
Roe.k and Blossom Rock in San Fran
cisco harbor. (See also Section XI.) 

5 Triangulation .••• - J. S. Lawson, assistant.,. - - . Continuation of work in the triangulation 
of Suisun hay, California. (See also 
Section XI.) 

Tidal observations. A. Cassidy, II. E. Uhrlandt.. Series of tidal observations continued at 
San Diego and San Francisco with sclf
registering tide-gauges. . 

IIydrography .•••. J. S. Lawson, assistant •.• -·- Extension from previous limit..~ of the hy
drography of KooM lmy, Oregon. (See 
also Section X.) 

Tidal observations. Louis Wilson .• _ -- - .... - . --- Seri<Js of tidal observations continued with 
the self-registering gauge at Astoria. 
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APPENDIX Ko. 2. 

Information 1urnislwd from tlie Coast Survey office, by tracings from original .~luets, ~·· iii rez,ly to special 
calls, during the year 1864-'65. 

Date. 

1864. 

November 

December 

1865. 
January 

}'cbruary 

March 

April 

May 

Juno 

July 

Names. I Data fnrnislted. 

3 

1

1 Admiral D. D. Porter, U.S. N .•........••.•.. 1-~raeing ofhydrographic sl1eet of Trent's Reach, James river, 
j with sketch of obstructionH in same. 

](j 

19 

HI 

J9 

22 

2() 

G. 

() 

14 

14 

16 

25 

7 

3 

11 

8 

7 

12 

25 

25 

28 

7 

19 

23 

26 

14 

' Brig. Gen. J. A. Haskin, U.S. A. __ .... ______ i Sketch of I'otomac river, from Alexandria to Fmt \Vashington. 

EugiuPer office, military department of \Yest i Skekh of Fisher's Hill aud its dcfeuce8, and battle-grouml of 
Virginia. j Cedar creek, Ya. 

Admiral J. A. Dahlgren, U.S. N .•..•.. ······ 1 Hydrogmphy near Land's End, Port Royal entrance, S. C. 
J11njor Gen. J. G. Foster, lJ. S. A .. _____ .. ___ . 

Major Gen. \Y. H. Emory, U.S. A. •••••••••••• 

General commanding draft rendez;vous •.•.•••. 

Brig. Gen. J. G. Barnard, chief engiueer armies 
in the neld. 

Col. W. E. l'tfonill, chief eugineer army of the 
<Juruberlancl. 

Brig. Gen. J. G. Barnard, chief engineer armies 
in the field. 

Admiral J. A. Dahlgren, U.S. N ......•.•••.. 

Hydrograpliy near Laud's End, Port Royal Bntrance, S. C. 

Sketch of }"isher's Hill and its defences, and lrnUle-ground of 
Cedar creek, Ya. 

Trucing c·f Ifort island, Long Island sound, K. Y. 

Tracing of tl1e topogrnpby of Appomattox river, from Peters
burg to Port \V1iltlmll, Ya. 

Tracing of the topogrn1•Lical survey of Nashville and euviron8, 
Tenn. 

Tracing of the topography of Appom!1tlox river, from Port 
\Yalthall to City l'oint, Ya. 

Tracing of the coast topography between Charleston, S. C., 
and Savannah Q,.. 

Major Gen. N. P. Banks, lJ. S. A....... . . . . . . Compiled map of the State of Lousiana. 

B1ig. Gen. J. G. Barnard, chief engineer armies 
in the field. 

Engineer bureau ..• _ ..... _ .... _ ••.. _ ..•.••.. 

Navy Department .......................... . 

Brig. Gen. J. G. Barnard, chief engineer armies 
in the :field. 

J. B. Ker, esq., deputy solicitor U.S. Court of 
Claims. 

Major C. S. Stewart, chief engineer middle 
military department. 

Col. Hartman llache, corps of engineers .•••••. 

M. }'. llonzano, iight-house inspector, La ..... 

Brevet Brig. Gen. O. M. Poe, chief engineer 
military division Mississippi. 

Brig. Gen. J. G. Barnard, chief engineer a,rruies 
in the field. 

Major C. S. Stewart, chief engineer middle 
military department. 

Brevet Brig. Gen. 0. M. Poe, chief engineer 
military division Mississippi. 

Major C. S. Stewart, chief engineer middle 
military department. 

Brevet Brig. Gen. 0. M. Poe, chief engineer 
military division Mississippi. 

Bureau of U.S. engineers ....•. ··-·-· .....•.. 

Col. J. N. Macomb, corps U.S. engineerB .. __ •. 

Col. J. N. Macomb, corps U.S. engineers ...•.. 

Prof. J. D. Dana .......................... . 

Tracing showing Tebel fortifications on \Yilmington river, Ga. 

Tracing showing nebd fortific..t.ions on \Vilmiugton river, Ga. 

Tracing of part of Federal Point, showing Fort Fisher, N. C. 

Trncing of part of Federal Point, showing Fort Fisher, N. C. 

Tracing of Seven-foot Knoll, entrance to Patupsco river, MJ. 

Trneing of th<> shores of Potomac river, from Berlin to Bolivar 
Heigbts, l\lcl. 

Hyarogrnphy 11nd topography of the Delaware river, from 
League island to Tinicum. 

Tracing of the topographical sheets of the Chandeleur island, 
La. 

Projection for map of southern States on a scale of ;rnhrrrn· 

Sketch showing fortifications on Sullivan's island, S. C. 

Tracing of to11ographkal sheets of Potomac river, from Uerlin 
to M1tson's island, No. 2. 

Topography of Chattanooga and -vicinity, Tenn. 

Tracing of topographical sheets of the Potomac river, from 
'Vhiteville to Rushville. 

Trncing -Of topographical survey of approaches to Goldsbo
rough, N.C. 

Tracing of topographical survey of 'Villet's Point and vicin· 
ity, N. Y. 

Tracing of hydrographic and topogrnphical s1irvey of Isles of 
Shoals, N. H. 

Tracing of coast topography from mouth of Merrimack river 
to Ha.mpton river, Mass. 

Topography of Cape H1>nry, Ya. 
c s 6 
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~~-1~~--~--------------~~~~K_a_m~c-s.~~~~~~~~~~~~~~--~~~~-D_a_i_a~fu_i_·n_i_•_h_e_d_.~-~-·~~~~~. ··~----
1865. 

July 
1 : 

21 111.fajor Gen. Q. A. Gillmore, U.S. A ..•.....••. ! Sketch of the fortifications on Sullivan's island, S. C. 

24 Bureau of U.S. Enp:iueers ...•..•.........•. : Tracing of hydrngraphic survey, vicinity of Fort Lafayette, 

2ii Board of T~. S. enginecri\ ..... __ .... ___ ... 

Navy Department. ............... - ...•....•. 

1 N.Y. ' 
I 

Tracing showing the topography of Long island, Boston lrnr
bor, Mass. 

Copy of survey of cl1annel behind League islarnl, Delaware 
river. 

Septem lier l 

12 

::lfajor Gen. Q. A. Gillmore, U.S. A .. _ ... _ .... ' Tracing showing northern ddences of Charleston, S. C. 

PennsylvanitL Company for Irrnnral!ce on Lives, i Tradng of the resurvey of tl1e back channel at League island, 

October 

12 
Q(I 

13 

&c. ! Dela.ware river. 

Brevet ~fojor C. N. Turnbull, corps of engineers. 1 Two compiled maps showing approaches to Baltimore, Md .• 
:Major C. S. Stewart, corps of engineers . ____ _ TopographJ· of the Upper Potomac river, from Harper's Ferry 

to Gr,.at FH.lls. 

Ilrewt Brig Gen 0 1\1 Poe F S A Trucing showing uefences of Savaunah, Ga., towarus Wassaw . • . • . ' '" . . .. - - .. "' [ sound. 

J5 Capt. P. C. Hains, corps of engineers ......•• Trucing showing resurveyed shore-line of New .inlet, eutrnuee 
to Cape :Fear riv~r, N. C. 

2G St. Louis Pilot Associ11tion.... .• • . . . . . . . • . . •. Tracing of reconnaisRancn of the l\lississiplJi river from Cairo, 
Ill., to St. Mary's, Mo. 

----~--~~·--- --~-



 

APPENDIX No. 3.· 

Statistics ef field and qffece work ef tlte United State.i Goa.it S11JTey during the years-

1863. 1864. 
1844. to 184R. to 1853. lo lP:i~. I 

Reconnais8ance-

Aren, in square miles .....•. 

Parties1 number of. in eaeh year .. 

I 
Prr,·iou• to I Fro~~-8:. From~~~--~.:~ IPS;-1 ~839. - J8flfJ. --~l~:.--1-- lefJ~. I 

......•..•..••.•.... \~6=- -~. ,i~9- -:o. 363 - -9. 918 1--:, i82 l,---6. 030 !i8:) 716 -I 13l_l __ :l47 

................. 4 !'i .5 7 3 l l .4 5 3 

Ease line8-

Primary, number of .•••..•......•. · ••• 

Seeomlary, number of .•.•••...••• 

Length of, In miles ................. .. 

Triangulation-

Area, in l!quare miles ...... . 

Ex.tent of general coruit, in niiles .......•...• 

Extent of shore-line\ in miles, induding bay~, sournfa, i~hmrll', and 

rivers .•••.••...•..........•.•...... 

HorizontaJ nuglc Httltions occupied ............... . 

Geogruphicnl pogitioul'.I df'h1 rruinC"d .. _.... . __ ., .• __ . . • . I 

Yortical angle itflti(Jll)i occnp1ed ............•.............•.... ··1 
Elevations dettxmined. numb"!' r)f .....•....•.........••.......... 

Pat tws, numht'r of, m l'Ht"h J ear ..•...•......•..........••...•.•. 

A Rtronomical operatioll:5- I 
Stationt1 oerutiiPd for nzimnth ..•.... _. ~ ...........••.........•... 

S1atiolls oc:c~lpied for [atitndo. - . - • -•.•.. - .. - - - - · · · - - · - · - · - - · · ·· - - -
1 

Stations occttpied for longitud{~ ........................ ··········! 

rn~ 

9, Oi6 

570 

l, :JBB 

7J!J 

l,Wl 
i.·, 

44 

3rl 

8, G41 

738 

3, 4'18 

{)1.i 

l, 0i'K 

18 

110 

8 

JS 

2G 

2 

rn 
4'.) 

13 44j 

l,O:J8 

!\ 143 

g~):J 

1, 712 

74 

mJ 
H 

~1 

!'i5 

;ill 

20 ~er~aneut loug!tucle rifo.tfom1 .••••.••• -:_·· ••• • •• •• •• • - ·• · - ········I···-······· 
S1wcwl lo11gitmfo statJonl!I for occultatlon«, &c ...•..•...•.....••.•. · ...•....... i · •••••••••• - r · ..... 

Pn.rti~.>I'!, uurnber of, in ench ;p'Rl' ••...•••••.•.••.•..•.•.......•..•. [ l 

Mn~m·tic i;itatioUK oceu11if'd, number of ................ _ .. __ ..... -·1 
Pt\.rtli:s, numbi::rof, in e£1.chyeur ...•••.••..••...•....•••.••....... 

Topogrnphr- I 
Ana HU'VC'YPd, tl<JUare mile8 .••.••.•••.•••.•••••••••••••••••••••• 

LPngth of ~r•neral conHt, in mileR .................................. I 
Lt>pgth v~ ~horr>-1.~ne. ~n mileH1 i11cludhig riv('r'µ, {'J't·ck.-i1 und poml...i .• -1 
Longth of ron.d:;, m m1lf's ...................... --- .........•....... 

Pnrtiei'I, uunibcrof, in en<..~hye1lt .•.••.• -·-·········-·············· 

Hy!lrngrnpby-

Parti"~• numher of1 in each yenr ...............•...... - ..•... - ..•. 

~umber nf niilt->K ruu wl1ilt1 1o1oumling ...••...•••. 

ArPa l!OUudN1 out, tuprnre milP!.-1 ..•.•••.•.•.... 

Mih-11 nm additional, nf out~iilo or <l('ep-sea t\ounrling'i ...•.... 

fi,J:H 

4l·l 

7,fim 

11, 7:H 

2.1, 2H 

n, fiOL 

l,800 

~kmn1llng~. hlnnher of ... ·-. - - ..• - ... - .••..•..•.... - ..••..•...•. - - ! 808, 1 n 
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APPENDIX No. 3-Continued. ----------- -------------------1 ·----------------
\ rrevious to II From 184-4 Fro~- 184!) I From 185'-1 1859. I 18d0. lF'f:lL 18G~. ! 1863. I 1864. _____ _______ I ~4· ___ ~-~"_4_8_· _ t<> 18&1. I _to ~~5~: _ _ _ ! 

Hydrograpby- · 1 - I - - - - -~----- -----!---·-·-- -

'rot al. 

], 107 T'.dal staHons occu11led h·~uporarily ........•.••........•••..•.... · 1 127 148 281 I! 3i? 32 50 27 311 14 I 24 
Tu.Jal pnrtl(>R, number of, rn e[u~ll year ............•.•......•....•. 

1 
2 6 11 l 3 10 J :..! 7 ~I G 24 

CtuTentstationsoccupit>rl ...........................•..•.•........ !.--- ....... 2~3 2'2fi I 38l :38 84- 4-t 7 9 ·---········1 1,0l2 
Cnrr~nt.pnrtie!4,oumber0f,inf'a<·hyenr ......................... I........... 4 6 4 2 1 ~ 1 1 ..•..•.......••.•....... 

Specimensofbottom,numberof.................................. 1,0~9 4,134 1,30'~ 11 ()26 l&i 18~ 11 ........ 8,454 

Recortla-

Triangulation, or.iglnul~, numl.wr of vol um('~ ..•....... : . . . . . • . • . . . 27 101 208 3~l3 94 i::o E-2 57 fl2 25 1, 229 

Astronomicnl obscrvatloni;, originals, numbf'r of volumes.......... 17 69 :.!~O 2:~3 f!7 ~~.) l:l 17 3 J4 618 

Magnetiral oh!olervationR, originnl.:, numbn of ,·olumP~-----· .. ... . 4 20 26 64 9 13 17 G 18 lD 19fj 

Duplieatf'softheabOvP,numbt!rofyolmne~ ..••............•...... =~ 183 2:rn G:~:! '77 111 103 ;)3 :15 ~4 1,481 

ComputntionHr nnmh{'r of volumPi:i: •• • • •• . •• . • • . . • • . • •• . • . • . •• . . • . . 78 112 ::?!H 4d3 88 J l;) 61) 2-1 4fi 25 1, 331 

Uydrogrnphic soundingis and nngles, ririginal::i, volmnus . . . . . . . . . . . . 12~ 408 9(() 1, 2~H1 3(1(l 104 129 8fl 171 1~.) ;J, 74!1 

Hydrograpblc i«JUttdiu~s and n.ngles. dut>licates, volttnws. .. . . . . . • . . 28 33 ?'.! 101 lB HJ 4 ::? G 7 292 

Tidn.land<'nrrentobsrrvatio11~,otigirrnls,volumes ................. l'J:l 205 5:11 li~:J 75 f\4 ::l!l 27 16 ti2 1,829 
Ti<lnl and current, observntions, dnpliPntl"S, vnhuues .............. _ ... __ ........ 206 773 407 57 ti4 1!) JI) 13 37 1, 578 

Sheets from self-regititering ti(lti-gauges, numbl!r of................ ...•.•...•.. .... U8 5'19 11!) 180 118 75 77 84 1,:130 

Tidal reductions, numberofvolume:'i.............................. .•••.•...... 410 139 378 52 flO 4fi 28 28 3t3 1,179 

Total number of volum.- of record•- .•...•.. ___ .--· ___ ·---._·---__ 566 l, 747 3, 413 4, il:!O 804 775 511 312 388 :11rn l:l, fi04 

Maps and cbarts-

Topographiral mop•, original•-----------------·------·---·------- 168 104 194 ~73 43 47 33 44 23 

Hydrographiccharts, orilt:'iirnl.~u••···~~~·········'"·····-···-······ 1-1'2 74 195 26:1 11 :37 16 3:J 35 
Reductions from or!ginnl sheets, numt er of. .•••. _ ...•......... __ • _ i5 70 149 177 92 23 ~l 19 J 9 

Total number of manuBeript maps antl charts...................... 325 2'18 53~ 713 178 107 70 ~1.1 

Numberofsk<tche•madelufteldandoffice ..••...•.•••.••..••.•••. 311 166 533 617 353 108 02 Ci5 71 
Engraving and printiug-

Engraved plat-es of finished charts, number of _ .... _. _. _ ...... "_. 5 19 

Engraved plates of preliminary •chartfl, Fketcbes and diagrams for 

the Coast Survey reports, number of........................... . .....•..... 16 

Electrotype plates made in each p•ar · - . -- · · · •• - •• · .:. · • · · ·· • - · - · · · -- · · · - · · - · -1' 8 

Finished charts published in each y~ar ..•....•.. -- ~ --- . . . .•• . . • . . . . •• . . • . . . . . . 24-
Prf!limlnnry ch1uts anrl hytlrograph1c skrtcl1P:'I pnbl1~hed... .. . . • . . . -- ...... __ . i 8 

Printed sheets of maps and charts distributed .... 

lu:;tru1mmts-Cost of. ..... 
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2, 34fi 

ll I 

435 
7~5 

rn1, 709 

(j:J! 219 

4,005 
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Patties.-An average number i1;1 given for tbe years previom1 to 1844. A party operating in more thuu Records.-Tbe total number of vohuues of recnn.1.:, given iu tLe taUle is greater than the nmnber now on 
one section dnring th~ yt-ar is co1rnted but onee. hnnd, owlng to the blnding up tif separnte volumes. 

Triangulatwn.-Tbe extent of gr,m•ral coruit fa meastlred in general outline, including Delav,·nre arnl Chr-FU.· Engn~1,ed plateti.-Pr(lgn:rt:; sk(·tchrs (averng-ing fourteen yC'srly) are 1wt counted. 
peak.e, as well aM all open bays, bnt omitting t11e miuor indentation1<. of the l'leB.·coa~t. The extent ot 1<1hore- J...ibrary.-The number of volnmP~ purchaiH''tl nnrl rtonatf'd np to 1~-rn \Vrnl 6!l!i. 
line ia also men.sured in general outlinl', nnd includt.~t4 tmch riv{lr~ 01,ly us hnYt> bel'U trinngulntrd. His to be remarked that the numbers appf'ariug in t.he column of thi~ table for the year immediately pre-

Topography.-The length of gerwral coast is measured a.imilar1y to that under triangulation; bnt the i-hore ceding that of iti:l <'ompilation are, in rnme r.mie~. mhject to he changed. morl' or le~\<!. in the succeeding 
line u.nder topography represents the ·whole water.line surveyed1 including nll the miuor indentation~, aB report, owing to data not bl'ing, at tho time of compilutlon, fully- turnml into the office from the dh;tant 
repre .. uted on tho plane•tnble sheet.. parties in the field. • 

~ 
~ 

?;! 
i:"J 
-"tl 
0 q 
0 
~ 

~ 
~ 
i:"J 

00 

~ 
t'i 
~ ,... 
z 
;; 
!Z 
ti 
t'i 
!Z ..., 
0 
~ 



 

THE UNITED STATES COAST SURVEY. 45 

APPENDIX No. 4. 
EXTRACT FROM A REPORT HY MR. CHARLES Jl:NKEN, UNITED STATES COAST SeRYEY, ON THE 

HYDIWGRAl'HIC HEVELOl'.l\fENT OF THE CAPE LOOKOUT SHOALS, NORTH CAlWLINA. 

The most prominent of the sLoals is Lookout breaker, (Cape Lookout light bearing N. by W. 8even nautical 
miles distant,) with anly four feet of water on it; arn.l althougl1 very heavy breakers, tbey are no great obstacle 
to the cautious mariner, their continuous foaming and roar serving to warn in the approach to them. 'l'hcy 
serve to define the slue, or channel, of two and a half miles in width, between the Lookout breaker and the 
Shore breaker. This channel is used by coasting vessels drawing less tfrn.n nine feet. In corning from east
ward they head on a west course for the southeast end of Lookout breaker, approach it to within a q narter 
of a mile, and then steer N.NW. along the breaker until they reach a depth of six fathoms. 'l'he Shore 
breaker also can be followed as a guide through the slue, but no channel available for larger vessels than the 
class named exists at present, by 1·eason of the many shoal lumps found in the slue. 

That part of the shoals which is continuon~ with the spit extcmc1s three miles ont::iide of Lookont breaker, 
Cape Lookout fight then bearing N. by \V. i \V., and being dist:mt ten and a qua1·ter nautical miles. Hern 
the three narrow ridg<'s connecting with Lookout breaker end, with a depth on them varying between twelve 
and a half and twenty feet. '.rhese ridges are the most dangerous part of the shoals, as there is no indication 
of their existence in moderate weather. 

Beyond the ridge~ there are three detachc(l lumps, each covering an area of les;; than half a square mile. 
The least dqiths on t11t·ID arc four and three-qmLrtcro and fin~ and a lialf fatliom~, and from the outer one 
Cape Lookout light bea1·s N \V. by \V. :! W., distant thirteen an<l a half nautical miles. 

APPENDIX No. 5. 
EX'l'RACTS FROM A REPOlU' BY SUB-ASSISTANT J. S. BRADFORD, SHOWING THE NATCRE OI•' HYDRO

GRAPITIC CHANGES AT TllE ENTRANCE8 OF CAPE FEAR RIVER, NORTH CAROLINA. 

Ui\i!TED STATES STEAl\IER HETZEL, 

JYeu:bern, J.Yortlt Carolina, October 1, 1865. 
Sm: * * * * * * * * 

The l1ydrographic examination of the western entrance develops but little change in that bar, except the 
narrowing of the bulkhead whid1 crosses the old Smith'13 hland chaauel, and this may result ia the furnia
tion of a bar to the eastward of the Middle Ground. The rip near l'ort Caswell has shoaled since the former 
survey, six to six and a half feet being the best water on it at low tide. No other changes were noticed of 
any importance. 

The bar at New inlet has eutirely changed. Indeed, alterations were perceptible during •lie period 
employed in the survey. This bar was buoyed by order of Admiral Porter on the 16th and 17th of January, 
but on my return early iu June the channel was found shifted very much to the northward. lu July and 
August the point of Caroline shoa'.l was perceptibly encroaching on the sailing line over the bar, and l<'edernl 
l'oint shoal was being rapidly cut away, showing that the channel was still working to the northward. 

At an early day a new channel will probably be formed across the position of the old bar as it was laid 
down on the Coast Survey chart of 1858, as there are breakers there only at low water, and heavy breakers 
only in b'ld weather. Lines run across that place, however, show no increased depili at present, but merely 
a banking up of the shoal on either side of it. 

Great changes also have occurred in the shore-line of Federal Point, Zeek's island, and Smith's island. 
'.rhe breach of 1857 in Smith's island, however, has disappeared. '.rite changes rnferred to are quite 1:1ensihle 
from month to month, and they are constantly going on. 

• • • • • 
I am, sir, very respectfully, your obedient servaut, 

J. S. BRADFORD, 
Sub-Assistant, Commanding IIydrograpkic Party. 

Prof. A. D. BACHE, 

Superintendent United States Caa't Survey, JVash£ngton, D. C. 
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APPENDIX No. 6. 

HEPOl{T TO THE Sl'l'ElUNTENDEXT DY ASSISTANT L. F. POURTALES, IN CHARGE OF FIELD AND 

OFFICE womc HELATING TO. TIDAL OBSERVATIONS. 

COAST SURVEY OFFICE, October 1, 18G5. 

Sm : I have the honor to 8Ubmit the following report on tl1c field and office work performed by the tid(!l 
party under my charge during the past year : ' 

P1:cltl~1cork.-The following p~;manent tidal stations have been continued uninterrupted during the pmit 
year: Portlancl, Maine; Boston, J\fassaclmsPtis; Governor's faland, New York; Old Point Comfort, Virginia; 
San DiPgo and San Francieco, California, and Astoria, Oregon. The permanent tidal station which it was 
intended to establish at Port Royal, South Carolina, was transferred from the Bay Point wharf, whe1·e it was 
not sufficiently sheltered, to another point in the neighuorhood selected by Assistant .Q. 0. Boutelle. The 
etarting of the self-registering tide-gauge was much de!ayed by the neces3ity of con;;tructing a plank causeway 
to reach the station across the marsh. In the mean time observations were made on an ordinary gauge until 
August 30, when the self-registering gauge was finally started. 

'The tide-gauges on the western coast have been, as heretofore, under the efficient supervisiou_of Captain 
G. H. Eliot, of the corps of engineers. 

The following table gives a recapitulation of the tidal observations receiverl during the pa~t yenr, exclu
sive of those taken by the hydrogruphic:tl parties for the reduction of their soundings. Meteorological obser
vations are made regu.larly at the stations, except, for the present, at Port Royal. 

---·--------
! 

il! 
11;; :'. ,;. I 
~ § ~ 1 From- 'l'o- CJ 

Station. ()b)'.:efYCJ'. 

Time of occupation. 

Remarks. 

! E ~ ~ I ~ 
!_1:___1 -------- -- ------
i I i i 

I. Portla11d,Me ..•• - ........... : I-I.IV.Ridw1·uson.
1 

fl.R ... l'<>rm'L[ Oct. l, I8G4 .. 1 Sept.:J0.18G5.i :!GS 

I " <l 1 k l\I 'TE l' -1 1' Perm't. 1
1Oc•.t.1, 18fi4 .. "er•t-.• "'0,1"(,·;,_I .'lr,,c, . .uoston ry c oe -, ass .. - - _ - . . '. .eauy -- ... -1 ,ox_ a > o 

II. Governor's island, N. Y ____ .. R. T.Bassctt ---·-! S. R .. Pcru1't.I Oct. I, 18G4 .. Sept.:>O, 18G5.i 3G5 

II. Bruoklyu,N.Y ........ -----,RT.Bassett.--·-' llo:x .. Pcrm't.1 Oct. I, 1864 .. Sept.30,18()5.j 3G5 Day ti<ks 

III. Old l'ointComfort, Va .. --- .. C.Kolly ..... ---· S.R .. l'erm't.I Oct. I, 18G4 .. Sept.:J0,186f>.j 3G5 for com-

V. Port Hoyal, l'l.C ------·----· E.l\1.Convers~ ___ :Box ......... -./ Ang.24, 18tl4., Ang. 18, 1865.1 32[,: parison. 

V. l'ort Royal, S. C ....... _ - - . . E.111. Conveffe . - . S. R... Perm't. I Ang. 20, 1864. Sept. 2:1, 186:>. i 34 

X. Sau Diego, Cal. ...... :. - •. -· A. Cassidy.·- --- . S. R.. Perm'Li Oct. I, 1864 .. : Sept. 30; 186G. ! 3G5 J 

X. Sun Francisco, Cal .......... II.E.Uhrlan<lt ... S.R ... Perm't.! Oct. I, 18G4 .. i Sept.30,18G5. 1\ 365 'I 

XI.' A'toria, o~,,:~~-·_:::·-------- L. Wilson.----···, S.R--- Perm't.I Oct.. I, 1Sfi4 __ ' Sept.30~-~~: _ __3~~-------

Qtfice-u·ork.-The following persons have been engaged in computa.tions relating to tides during the 
past year: 

Mr. John Downes has read off and tabulated the sheets of the self-registering tide-gauges, and reduced 
the results, besides other miscellaneous computations. 

M. Thomes has been chiefly engaged in copying and computing the records for final preservation. 
J?. R J>endleton ht. made the first and second reductions of the tidal 0bscrvations of the western coast. 

Very respectfully, your obedient servant, 
L. J?. I>OURT ALBS, 

Assistant United States Coast Surl"l'!f• in ckarge of Tidal Di1Ji.sion. 
Prof. A. D. BM'!!!:, LL.D.,. • 

:S1q1erintenrll'nl U11.itcd States ()oasl Furrey-
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APPENDIX No. 7. 

List ef maps, preliminary cltarts, and sketclu:s warked upon in tlu drawing and ellgral'ing dit-isions during 
t/1e year ending J.Vovembcr 1, 1865, gwgrap!tically arranged. -

------------------------------------

Names. Scale. Description. E11gravinp,-. 

·-·-------------- :------- ~-·-·--------~---- -------

SEC'I'ION 1. 

Sailing cbart, Atlantic coast of the United States, 
Cape Sable to Sandy Hook ................... . 

Preliminary s~a-coastchm·t,No. :.I, Capo SnmllPoiut, 
Mo., to Cape Cod, .Mass ................ ······j 

Coast chart, No. 6, Isle-au-Haut bay to l\luseongus 

c:!~·.,~~~t, -i~: ;·, M:;,~,~~;,-i,;; ii~;; i,; i,~~;1~;,;s i;,~~-J 
bor, l\le .................... - - .... - ..••....... i 

Coast cbart, No. 8, Seguin iRland light to Kenne- I 
bunkµort, Me_------------------------------, 

Coast chart, No. 9, Cape Neddick, l\le., to Cape ! 
Arm, Mass _ - • - .... - ... - - .. -- - - - - -- .. - - - · - · · - i 

Coast chart, No. JO, Cape Ann to Plymouth harbor, i 
Co~:t5~i;;;t~ -~~~ ·1 ·1; "j>jj~~1~t-h -i;~;i;;,: i; ·1i}·~~1~i~ -1 

harbor, Mass. ____ ... --·------ __ -· .. ___ .. _ ... · i 
Eastport barhor, l\le ........ __ ...... . .. . . . .... . 
Camden am] Rockport harbors. llle .••....•...... · 1 
St. George's river and .Muscle Ridge chunnel, J\le .. 
Kenne!iec and Shccpscot rivers, Mc .•• --- ....... . 
lsleofShoals, N. H ····-------------·--------·-! 
Lynn harbor, Mass., (new edition of hydrogrnphY).i 
Hoston harbor, Mass., (new edition) ....... ~ ..... . 
BarnstaL!e harbor, Mass ....................... _ 
Sippican harbor, Mass ..• --- ................... _ 
Bristol harbor, N arrngmrnctt bay, R. I ........... . 
Newport harbor, Narrng~nsett bay, R. I .... ------
Three sketches, showing progress of survPy ....•.. 

SE<:TWN II. 'I 

Coast chart, No. 21, New York bay and harbor .. .. 
Hudson river, .No. I, New York to Haverstraw ... -
Hudson fiver, No. 3, Poughkeepsie to Glasco .. - - - . 
J-Jndsou river, No. 4, Glasco to Troy ............ .. 
Absecom inlet, N. J ............ - - .... -- ..... -- · 
Sketch showing progress of survey .....•.•••.••.. 

SECTION Ill. 

Chesapeake and Delawarn hays, (new edition) .... 
Coast chart, No. 27, Cape Mu,y to Fe'uwick's island 

light -- -- .. -- .. -- - -- .. -- - - - -- . - ... - -- .... - -- . 
Coast chart, No. ~8, Isle of Wight to Chincoteagu" 

inlet .............. - -- - .. -- -- -- · - · - -- - - - · -- - · 
Coast cbart, No. :31, Chesapeake bay, from head of 

bay to Magothy river .. -- ........... -- -- -- - - --
Approachc• to Balthnore, M<l ................... . 
Potomac river, SheetNo. J, entrance to Piney Point. 
Potomac river, Sheet No. 2, PinHy Point to Lower 

Cedar Point ... --- ........ ---- -- -- .... ---- -- .. 
Potomac river, Sheet No. :3, Lower Cedar Point to 

Indian Head ........... -- -- . -- ..... -- - - - - - ... 

l-1200, 000 Preliminary cl1art ....... l A<lditious .... 

1-1200,000 : ...... do ..... ------ .. .. 

1-iOO, 000 Finished chart. ........ . Iu progrps~. 

1-EO,UOO ..... do. Do . 

1--80, uou _._ .. do_ Do. 

l--i-<0,01!0 ..... Go ................... do.------: Do. 

1--SO, (ll)O ...... do . • • .. .. . .. . .. . . .. .. c1o • .. .. • • Do. 

1-80, Utlll 
1-40, ill Ill 
1-<!(I, lJi.10 
1-40, OiJO 
1-40,llOO 
1-20,UUO 
l-2ll, (Jiii} 

1-40,0UU 
l-2\1, UllU 
1-20,000 
1-20, 000 
1-20,00U 

l-80, ouo 
1--{iO, 000 
1--411, lillO 
1--rn, LIOU 
1-20, uoo 

, ...... <lo.··---- ____ .... ,. ... do_----·- Do. 
Preliminary chart. ......... _do . Do. 
........................ · .... a0. ...... Do. 

; Pr~liminary chart ..•....•••. dv ..••• - • Do. 
Finished chart. ........... _ .. do ... - -- . Do. 
..... do . __ . __ ... _ .. ___ : Compkte<l - -- : llo. 

...... do_·----· ____________ cJ,1 ...... . 
; ...... do_ .............. In progress ... , 
~ ...... do .................. - .. . . . . . .. . Compleletl. 
1 PrPliminary chart - . • . • • . Completed . . . Do. 

Finished clmrt . ___ . ____ . : . ___ do _ ... _ . . In progress. 
Prelin:iinary chart . . - .... : __ .. do . . . . . . . l)o. 
_ ..... ____ ... ___ . . .. .. . Additions .. . . Adt!ition,. 

: Finished map • . • . . • . • • . Completed .. . 
: __ .... do _ __ ____ ...... _ _ .... do . .. ... . 
1 

PrPlin1inarychart - ------ ,---- ------ ----
-- ... dll ... - - ....... -- . : -- -- ......... .. 
Fini•hed map .•••.•.•.. ' Completed .. . 
.. ............ - . . . . . .. . Additions ... . 

In prog-H~:-:;~. 
Complet<etl. 

Dn. 
llo. 
Do. 

l-400, 000 Preliminary chart....... Completed .. 

l-80,000 

J--100, 000 

1-8ll,OOO 
1-10,0CO 
J-60,000 

1-60,000 

Fiuishod chart .......... In progrcs<. 

..... do - ... - .... - . - - - - Do. 

..... do.------........ . ........ Completed. 
For military purposes . .. Completed ... . 
Preliminary chart ........... do ....... · Complctecl. 

Do. 

1-60, 000 '. •••• .t1o . Do. 
Potomac river, Slu,et No. 4, Indian He1>d to George-

town ........... ------ ............ ---------- t-40,000 ....... do ....... ---- ................. .. 
• J1>mes river, Richmond to City Point............. 1-40, 000 Fini8hed chart. - • - - . . . . ...........•. 

In p rogre "· 
Compkt•••L 

Map of Virginia, (for military use) .......... __ .......... __ .... i For engraving on stone. Additions __ .. 

::• ::~h::.,::.:::~y,ou~d.-(: .. ~~ 1-- -------- - -1-· - ----- -- --- ----- --.. do ------
part}....................................... 1--80,000 I ~Finished chart.. . ..... --------

Coa.~t <'.hart, No. 41, .Alben1arle sound, (eastern 

c!~~t~~~i.-:N.;:48; c~;;~~~~;~~;j ~ppr~~~h~~~::: ~~8: gg2 1::::::~~---:::: :: : : : : : : :: : : : : :: ::: : ::: : 
Mouths of Roanoke river, N. C .. • .. . .. .. •• .. • • .. 1-:lO, (JOO 1 Sketch ............. -- .... -- - .... -- . · 
Uoresound, N. C............................... J-40,0<JO ·1 Preliminary chart ...... Compl<+·d 
lfort Fisher, {()Ider of attack) ............................. _.... }'or engraving on ;;tone_ . - .. do - . -- . • -

Additiou;. 

Do. 
I11 prog-rC'~~. 
Coniplctt~l1. 
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APPENDIX No. 7-Continuea. 

Names. f __ s_c_.a_ie_. __ .. _l ____ "_e_s_cn_·_p_ti_o_n_. ___ , __ D_r_a_w_i_n_g_. __ E_n_gr_a_v_in_g_. _ 

SECTION v. I I · 1 

Coast chart, No. 53, Stono inlet to Tripp's inlet, S. C. 1-80, 000 I Finished chart ... - - • --- . In progress. - . 
Coast chart, No. 54, Tripp's inlet toOssabaw sound, I 
ci:!~1~st~~-i;~;i;,;r~·;1;,;~;,~g.-,:~he·1·a~{~,;~~; ;,;;d ~b_- l-SO, 

000 1---·--do · ·-···· ·--· ·--- .... do···---· 

structions.. •••. ... •.• .••. ••• • ••.• •• ••••.. .. . . 1-30, 000 ! For engraving on stone .. Completed ••. 
Light-house inlet, S.C.---------····-···........ 1-20,000 I Sketch····-····--···-· ---··········"1' 
St. Helcnasound,S. C.......................... 1-40,000 I' :Finished map .......... Completed .•. 
Beaufort river and inside passage between Port I 

Royal and St. Helena sounds_................ 1-40,000 ~e!irninary chart. .••••• 1··---·--·· .... 
1 

Calibogue sound and Skull creek................ 1-40, 000 Fuushed map···--- •.•. --·-·· ........ ; 
Wassaw sound, Ga............................. 1-40, 000 

1

1 •• :-· .do .•• --- . ---- .••. In P!'!gress. -·i 
Sketch showing progress of survey.··----·· .•.•.. ··--·· ........ ··--···----· ........ ---·~ Add1t10ns --··! 

SECTION VI. ,1 

Coast chart, No. 69, Florida reefs, from the Elbow 
to Matecumbe key .• - --· ........ .. •.•. ........ 1-BO, 000 Finished chart ... --- ---· --- -·- .... ·--·I 

C~~sk~~~~~n~ 0fr~~bo~1~~~~ _r~:~·. =~~~- ~~~-~. ~~~. 1-BO, 000 - - -do - · · • · · · · - .. · · - · .. - • · · · · · · · -·-I 
Charlotte harbor, Fla ...••.••....... ---·........ 1-40, 000 Preliminary chart - .. ---· Completed. ··1 

SECTIONS VIII and IX. 

Coast chart, No. 100, Point-au-Fer to CMe Blanche. 1-80, 000 Finished chart. .••.••.•. ___ ........•.. 1 

Coast chart, No.108, Matagorda and Lavaca hays.. 1-80, 000 ..•.. do ...•..•..•. --- . In progress ... ! 

SECTIONS x and XI. 

In progress. 

Do. 

Completed. 

Do. 
Do. 

Completed. 

Do. 

In progress .. 
Do. 

General chart of the west<~rn coast from San Diego 
to San }'rancisco .. --- ....... ' .•. - ..•..•...... 1-1200, 000 Preliminary chart. .•. __ . Additions __ .. j Addition.•. 

General chart of the western coast from San Fran-
cisco to Umpqua river ....................... . 

General chart of the western coast from Umpqua 
river to J<uca strait.• .•.••..•. - ... -- ••.....••.. 

Pacific coast from Point Pinos to Bodega Head .... 
San Francisco bay, (upper part) .•. - --- .... : ..•.. 
Bodega bay, Cal·------ ............ --···· ..•••. 

MISC ELLAJS"EOUS. 

Sketch showing progress of coust survey ........ .. 
Diagram illustrating magnetic and meteorological 

observations at Girard College, Philadelphia .•••. 
Diagram illustrating tidal observations at Papeete, 

is!a.nd of Tahiti ............................. . 

J-1200,000 ...... do .•....•.••.•••..... do ..••••• 

1-l~OO, 000 ! ...... do .•.••.•••.••• : .•... do.·----
1-1200, 000 i ...••. do .•......•.. --·· •... do.-----· 

1-50, 000 1 ••. -- . do. . . . . . • •••. .. • . In progress. 
1-:{U, 000 i Finished chart.·--·· ................ .. 

.-5000, 000 I .... ,,. _____________________________ _ 

::~: :: :::: :::: 1. ~i~~-T:: .. ~.-.-.·: .:::::::: : :: :: : :: :: ::: • 
I 

Do. 

Do. 
Do. 

Completed. 

Additions. 

Completed. 

Do. 
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Distribution, made during tlte year qf reports qf the United States Coast Suru:y for tlie years 1851, 1852, 
1853, 1854, 1855, 1856, 1857, 1858, 1859, 1860, 1861, a111l 1SG2. 

' j ' : i i 

i !~-"l;.~;;'_ j ?:tii<';;i. I ?:t-''l~:S [ ~Yi~~~t ?,).elk~~- ! ;;/l~'!rii. I ~elk~;;_ I ;;;e1~~'~1. ~i-'?;:';.':i. 1 ~;e}~~ri;. ~~el~;;'/ ~··l;;;;J ' ~ _ 

I 11 t1 1 r t i i I n I J' I I i I !. i f j_

5
_· t 1 i ~ t. :i Names of Slates, &c. 

j;,a-:; ;a -<;:1;.e1~i~-;;:: 't:' oi:.l-e1:.c.I..:; v.. :-:::. ~-I~ ~;,;: ~. ---
ii:: 1i:::::::: i:: ~ i::'" i::1;::::: ='=;:: ,_.., ;:;'£ ;;; .=. ~ t--o 

------------.~I~- i~\-'=- ~1-'=-I-"=- ,-'=-1~:-=- -'=-I-'=-;-"=- --1-,~-. 
l\fuine. -·----.---------·--····! _ -I __ I 2 .. 1 [---1 l .. . l 

1 
1 . 1 21 'l 

NewHampsb1ro ..•••••.••.••. 1--··l·-· I··· ·· ··· .... ·-·· ··· 1··· 1·-·· ···I !· 
14 

l 

Yermonht ...••••.•••••.••..••. 

1 

.... ,

1 

... j-···1'··- ... ' ... [----i-- :----[----i----: 2" 

Ma~8ac u1:1etts ................. 
1 

.... 

1 
.... I-··· .... 1 !·--·1····;·· i···-1----;---: G :--·· JG 

Rhode Island-----· .......... --··1--- I- 1----· I ·1---- r--·1 1 !---·I 2 
Connf':r:til'nt .................. 1 .... ! l ---· ~-l 1

1 

__ 

1

_ 
1 

'l ; .... i I ,·-··i 
New York.·---··-··--·-····· 211 ! 2 i 1 !1 j 2 9 ! Ji 4 

1 
1' 14 

New Jereey ......................... i---1--· ·--i 1----'--· 1----]-·-·i 
~::::~:"~i~::::::::::::::::i::::\::: \:::r::1 -~-\ .... i::::1::: . ..:::::· i. 
l\!arylaud ................... 

1

'. ....... 1----1---

1 

3' -··I----....... --·1---- ----1--- -- j 1 

~~st~ictofColnmbia ..... .. ... .• I .. 1--- 1 ! -- I ......... 

1 

:::':.~ --+-- ::-:::: 
1 .. ..1... ---'--- i ____ 1 1----

21 

30 

. ! 1::! 

11 

1 

5 

~l I } ~lO 

79 1;) 

33 15 

3:20 

2:.! 

170 

588 9.') ! 

10~1 14 : 

l 3,j.;) 110 : 

. 12 :J i 
1()(1 l~ I 

8l :J ! 

5 

J(l"._1 

20-4 

790 

141 

4.'J2 

Hi 

1 I ; ____ i ____ ---

.1,_. I 1 i 1 : 2 ! I 4 2~t: 75 32G 

--· --··1·-··I.-- i •••• 1 .... ; .... \··- ll!l 2l" H7 
- 1 I ___ 

1
1 1 1.---· 3 ·1' 11~ 25 144 

! ! 

i. ... ··-+--- ---\----· 1 5 7 

W1ocousm .................... j··- ---1--- I--- -- .--· j··- l----1---1----:·---1··- I ... --~-.::: --~II::·: .. '..(: :: '~~ 1 ~~ 
:::~~~~~:::-:::::::::::::::::!:::·. :::·1:::.1:::: ___ .1::::_1·::_t·::·1·::•1·::·i::::1:::·1· :::;:::.::::: ·1::~: ::-- ·:: :; ':~ ~~ 
~;~~:::i~----_-_:::::::::::::::::I:::: --~-!::::1 __ ~·1::::/ .. ~-J::::,..~t:.J .. ~- ::::i--~ J:::· -~-r:::::..~ : ___ :--~ ,.:::1 __ 2_11~ 4~ 
~:::i:k;o:•;:::r;:::::::: ::: ::::i:::: ::::1::::1::::1::::·1>:::;,::::\:::: ::::1:::.11:: :::ii:::.!.... 1-·· ·1·:: :,1:::: :::·11 -1--· 2 

~ I ' l I •• i" . . . i . -- ' I ' 

~~::;::;:h~o:::;·~.:::::::· .. ::.:::: __ ~_I_:: 1--~ ii::: --~-!.::_·[--~ .:: : __ 1 '1 :: I __ ~ ,·::-1) _1, -- . i ::r· 1::: 1--;·,:::·'1··-; !:::· 
Officers of the army ................ ........... 

1 

............ ! -- .•• ····b·-·· .••. 1 .••. 1---· ····I·--· ·· ·· 1····1·-· I 2 1·•· I 8 : ... . 

Ex cutivedepartments .......... ---l·--1·-- ........ ··--1··-- ... ----:----1---1----1--··i--··\--·· ... ---· 2 :---1 2 :----; 112
1 

.... 116 
Coast Survey office .................. ! 1 .... 2 \---- 1

1 

... I l ••.. : 1 
1 
.... 1 1

1 

.... \ 1 1. 1 --- ... \ ............ \ 21---· 11 
~'oreign ...................... 1 _ .. 1 ... I 1 ___ l ---\ 1 .... 

1 l i .... I 1 1... 4 1-- 2 ... 2 '.--·-I 3 -·- 1 374 : ... I :JY~ 
Total... ................ 4 3-;)141n!li3-;Jl4T·;3;;; f--;-i il 4; 23 /448j-~1·;; 141rn4 14 :3.2:?6

1
:ffil4,234 

Copiesremainingonhancl .•••• ----m-1-~101~-s;s-l-;;;-i~l256i471j2,~i-3,oo4r-;,-;o;i577" = 

5 

10 

cs7 



 

50 REPORT m' THE SUPERINTENDENT OF 

APPENDIX No. 8. 

List ef original topogra1Jltical slteets registered in the archives ef tlte United States Coast Survey, 
geograpltically arranged. 

Localities and limits of sheets. State. Scale. Date. Topographers. \Register , 
I number. ' 

-------- ------------ _____ ;,----------1----

1 

ATLAXTIC COA8T. 

Eastport and vicinity ........•.••.....•... 
1 

Maine ...•••••. 
Frenchman's bay, east sirle, from 'Yankeag .... do .••.•••••• 

Neck to Winter harbor, including Stave, 
.Jordan, Iron Sound, :tnd Calf islands. 

Baker's is land ..••••.•......•••••••....•. 
Camden and Rockport harbors •..•......•. 
Rockland and Hockland harbor, Penobscot 

bay. 
South Thomaston, \Yeskcag river, &c., Pe

nobscot buy. 
Tl"' Matinicus group of islands .......... . 
The Green islands, off the mouth of Penob

scot hay. 
Muscle Hidge islands, Penobsc"t bay ....•. 
Seal, Tenmmt's, and Mosquito harbors, Pe

nobscot bay. 

... . do ....•.•... 

.... do ...••..... 

. . . . do ......... . 

I 
1 
•••• do ......... . 

.... do .•..•.•••. 

.... do .•....••.. 

.... do .•..•.••.. 

.••• <lo •••.•••••• 

1-10,000 
1-10,000 

1-2,500 
1-10,000 
1-10,000 

1-10, 000 

1-20,000 
1-20,000 

l-J0,000 
1-10, 000 

St. Georgu's river, from Narrows to Thom· • ..•. do.......... 1-JO, 000 
aston. 

St. George's rh·er, from entrance to Narrows ...•. do .•.•••••.. 
Meilomak river, upper part ...••..••........... do .•....•... 
The western entrance to Penobscot bay, in· .... do .•.•..•... 

eluding the St. George's islands, Mohegan 
and Matinicus. 

Sheepscot river ...•••........••••...•••....•• do .••...•••. 
Part of Sheepscot river and vicinity ....•••..... do .•••.•••.. 
SLeepscot, Back, and Ovenmouth rivers ..•..... do ••........ 
Sheepscot and Back rivers .•••••...•.......... do ..•....... 
Back river and Montscag bay .••••...••••...•. do ••..•••••. 
Hoackomoak bay and islands south of 

1 
••.. do ......... . 

Phipp's Point, Dack river. 1 

Damariscotta river, (upper part) ....... ····I··· .do ••••..•••. 
Damariscotta river, (lower part) ....••.•.•• 

1 
•••• do •••••••... 

Booth Bay harbor and vicinity •........ ··· 1 ·· .. do ••....•... 
W cstport a~d Arro'."~i~ islands, (part of) ... 

1 

.... do •••••.• • • · 
Kennebec nver, (v1cu11ty of Bath) .....•••..... do ••..•••.•. 
Kennebec river, from Bath to Joncs's Eddv ..... do .•.••••••• 
Georgetown isllinds and vicinity ..•••... -~ ....• do .•••..•.•. 
Kennebec river, from Indian Point to Cox's .... do .•....••.. 

Head. 
Cape Small Point and adjacent islands ..... i .... do ..•.•.•... 
Kennebec river 1ipproacbes ..••••.•••.......... do .•....•.•. 
Kennebec river entrance and Cape Small .... do .......•.. 

Point. 
Peninsula formed by the confluence of the .... do .•••...... 

Kennebec and Androscoggin. 
Month of New Meadows river •••••••.••••..... do •••••••••• 
Ragged island and adjacent islands near .... do .•..•.•... 

Cape Small Point. 
Maquoit and Middle bays, with adjacent .... do ••••..••.. 

shores of Freeport, Brunswick, and 
HarpRwell Neck. 

1-JO, 000 
]-JO, 000 
1-20,000 

1-10,000 
1-10,000 
1-10,000 
1-10,000 
1-10,000 
l-J0,000 

1-10,000 
l-J0,000 
1-J0,000 
l-10,000 
l-J0,000 
1-10,000 
1-J0,000 
1-10,000 

1-J0,000 
1-J0,000 
1-JO, 000 

1-10,000 

1-10,000. 
I-J0,000 

1-10,000 

. ....... ·:·· 1 W. H. Dennis .••••.•... 
1862 C. Rockwell ...••.•••••. 

I 
1854 W. E. Greenwell ....... -1 
18G3 F. W. Dorr ....••••••••. 
1861 C. Ferguson ..•••••••••. 

1861 ..•••• do .•••••..•••.•••. 

1864 F. W.Dorr ....••••••••. 
1864 1 •••••• do .••...•.•....... 

1862 C. Ferguwn ..........•. , 

1862 ..•••• do •••.....••.•••• · I 

1863 •.••.• do ..•.•••••••••••. 

1864 . •••.• do .••......•.••••. 

1865 . .•••• do ..•.••••••..••.. 

1865 F. W. Dorr ......•...... 

1865 H. E. McMath .••••••••. 

1859 W.H.Dennis ..••...... 

1859 R. E. McMath ..••.••••. 
1860 H. Adams, C. :Ferguson .. 

1860-'61 C. Ferguson •..••••••••. 

1861 H. Adams, 0. Hinrichs •. 

1865 S. A. Gilbert •••••••••••• 
1865 ..•••• do •••...••••.••••. 

1864 P. C. F. West ..••••••••. 
1865 E. Hergesheimer .•.••••. 

1858 H. M. Bache •••••••••••. 

1857 W. S. Gilbert ..•••••..• _ 

1862 C. T. Iardella .••••••••.. 
1857 W.S. Gilbert ..••••••••. 

1854-'57 S. A. Gilbert,C. T. Iardella 
1856 J. Hnll Adams ..•••...•. 

1856 . ••••• do ••.••.•..•.••••. 

1864 R.M.Bache •••••••••••. 

1857 C. T. Iardella ....••••••. 
1854-'57 S . .A.. Gilbert, C. T. Iardella 

1863 .A.. W. Longfellow ••••••. 

979 
891 

463 
9:l0 

843 

844 

!l58 
%9 

877 
904 

!ll5 

957 
984 
960 

954 
84f> 
953 
801 
802 
842 

!l94 
995 
961 
982 
728 
667 
8E9 
666 

465 
588 
587 

!*i7 

655 
466 

9'.43 
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APPENDIX No. 8-0ontinued. 

Localities and limits of sheets. 
---i-- __ S_t_a-te-.-

Scale. Date. 

----------------------- ----- -------

ATL~ TIC COAST-Continued. 

Yarmouth arnl Freeport ..•. - ..•.. -- . .. .... Maine ........ . 
Part of Harpswell Neck, with the adjacent .... do ......... . 

islands in Casco bay. 

1-10, (100 
I-JO, 000 

1- - - - -- .. - - - - • 

J 8C0-'6l 

Topographen~. 

A. \Y. Longfellow ..••••. 
. .. . .. do ................ ' 

51 

Heg-ister 
nutnLer. 

Casco bay, outer islands ...... ------ .......... do.......... l-J0,000 1>':56--'58 •••••• do .......... ------ 757 

755 Presumpscot river, mouth of, and islands in .... do .......... ! 1-JO, 000 
Ca..~co bay. 

Casco bay, the Green islands.. . . . .. . . • • • .. .. .. do ......... . 
Great Jebeig, Cousins and Little John's ... _do ......... . 

i~lands, with smaller islands, and part j 
of the main shore. I 

Portland harbor and environs ............. 
1 

.... do ........ .. 
Portland harbor, reconnaissance of the envi- 1 •••• do ...... __ .. 

rons of, and approaches to. 

Part of Cape Elizabeth .......... --- -- ........ do ...... _ .. . 
Richmond's island .. - ... -- - ... ------ .......... do ......... . 
Saco bay, north shore, including Straiten .... do ...... _ .. . 

and Bluff islands and Prout's Neck. 
Fletcher's Neck and vicinity ...... -- ------ .... do ...... _ .. . 
Cape Porpoise and vicinity .......... ----- ..... do ......... . 
c .. pe Neddick and Ogunquit ..... - ............ do ... _ ..... . 
York and Cape Neddick harbors, with inter- ____ do ... _ .... _. 

mediate coast. 
Isles of Shoals. - ... - - . - . - • - •...• - - ... --- . New Hampshire 
From Hampton river to East Salisbury ......... do ......... . 
Newburyport and the mouth of Merrimac Massachusetts .. 

river. 
Rowley river and part of Plum island to . _ .. do .. __ .. __ .. 

Newburyport. 
Ipswich, (unfinished) .............. -- ........ do ...... ___ . 
Cape Ann, northern shore, including Essex . __ . do ..... __ ... 

river. 
Annisquam harbor and vicinity, Cape Ann ..••. do ........ .. 
Rockport, extremity of Cape Ann, from Milk •••. do .• __ .•. __ . 

island to Laue's cove. 
Gloucester luubor and vicinity, Cape Ann ...... do ...... _. _. 
Salem harbor, from Beverly farms to Kettle .... do .....• ___ . 

eove, (Manchester.) 
South shore of c,.pe Ann from Danvers .••. do ........ .. 

new mills to Beverly farms. 
Salem harbor, including the city and islands.' .... do ...... _ ... 
From Saugus river to Marblehead, north- .... do ...... __ .. 

west shore of Massachusetts bay. 
Nah,.nt Neck and Tinker's island_-------- .... do ........ .. 
From Point Shirley to Point Pines and Win- . _ •. do .....••••. 

nissimet village. 
Governor island and Castle island, Boston .••• do .•...• 

harbor. -

Thompson's island, outer Brewster, and in- .••• do ......... . 
termediate iB!ands, Boston harbor. 

Cities of Boston and Charlestown ............. do ......... . 
East and South Boston ..•••••.•• _ •..••••••••• do ••.....••. 
From Neponset to Roxbury, (interior) ......... do ..... . 
From Roxbury to Ma.Iden, (interior) .••••••.••• do •••..•• 
From Milton Mills to Hingham, southern .... do •••..•• 

sbote of Boston bay. 

1-10, 000 
1-10, 000 

1-10, 000 
1-20, 000 

]-JO, 000 
1-10, ()()() 

1-10,000 

1-10,000 
1-10, 000 
1-10, 000 
1-JO, 000 

1-10, 000 
I-JO, 000 
1-10, 000 

]-JO, 000 

]-JO, 000 
1-10, 000 

1-10,000 
1-10,000 

1-J0,000 
1-J0,000 

1-10, 000 

1-10,000 
1-JO, 000 

1-10, 000 
1-10,000 

1-5,000 

1-10,000 

1-5,000 
1-5,000 

1-10,000 
1-10,000 
1-10,000 

18&5-'59 ...... do .............. .. 

1856 
1864 

I 854- "&8 

1862 

1852 
1850 
1859 

]r:\59 

18.)9 

1f'54 
1853 

18<>9 

1855 
1852 

1854 

1855 

1852 
1851 

1851 
1851 

1851 

18i>l 
1849--'50 

1847 
1847 

1Bt6 

1847-'49 

184G-'47 
1846-'47 

1847 
1847 
1847 

.••••• do .............. .. 

...... do .............. .. 

...... do ................ : 

F. \V. Dorr ....... ·----· 

A. \V. Longfellow ..... .. 
...... do ............... . 

C. Fcndall ........... .. 

-----<l<>---- -- .. - -- ------1 
..... do .......... ----- - i 
A. S. \Yadsworth ... - ---· j 
A. \V.Longfellow ...•••. , 

C. Fernlall ............ i 
ILL. \Vhiting .......... 1 

A. \V. Longfellow ....... 1 

I 
II. L.\Yhiting,J.ll.AilamRI 

I 
II. L. Whiting ...•.. ----1 

.do.--· ............ 

1 
H. L.W:1i~i~g,R l'tI.Ilachel' 
H.L. Wh1tmg ......... . 

H.L.Whiting,RM.l.lache 
II. L. Whiting ••• --· .. __ 

. .. do ............... . 

• ... do ..•• -----· ..... . 
.. ... do ............... . 

• _ •.. do ............... . 
. .•••. do ............... . 

• .do ............... . 

J. S. Williams, H. L. 
Whiting. 

H. L. Whiting ........ .. 
. do ...•..•••..... - . 
.do .............. .. 

.. .... do .............. .. 
J.B. Gliick ........... . 

75() 

919 

878 

414 
312 
7a9 

760 
7GJ 
4S!J 
440 

4G7 
55G 

396 

341 

397 

340 

304 

303 

305 

235 
2:!4 

231 

238 
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·1 
Localities and limits of sheets. ' State. I 

___ A_T_L_A_N-"T_l_C_. _C_O_A_S_T __ -C-o1-1-ti_n_ue-d-.---1 ,. 

}<'rom Nantasket HHI to Green Hill, Boston ) Massachusetts .. 
bay. 

From World's End Hill to Cohasset harbor, .... do ..•.•• - - - . 
Boston bay. 

From Cohasset harbor to Scituate harbor, 
1 
•••• do ..•.•.••.. 

eastern shore. 
Part of Boston harbor, including the outer .•.. do ..•.. - - - - . 

and Brnwster islands. 
Part of Boston harbor, including Gallop's, .... do ..•.. - - - - . 

Lovell's, George's, Light-house, and Great 
Brewstt>r islands. 

Part of Boston harbor, including Long and •.. do .. - .••••.. 
Deer ishtnds and Point Shirley. 

Part of Boston harbor, ineluding Thomp- .... do .....••• - . 
son's and Spectacle islands, llfoonhead 
and Squantum. 

Part of Boston harbor, including Rainsford .... do .....• - - - . 
and Pet tick's islands, and N an!a.sket. 

North river ......• _. - •.•.•.. - -• - - - - - · · - · · · - · - do · • · · • • · • · · 1 

Back river and vicinity near Plymouth ......... do .....•.•.. 
Kingston to Duxbury beach . _ .••. _ .•••....... do ....••••.. 
l'lymouth harbor and vicin;ty .•••••.•....•.•.. do ••..••.•.. 
'Veliflcet harbor, Cape Cud peninsula •......... do ....• - .•.. 
Cape Cod peninsula, from Billingsgate light f .... do ..... - .... 

to Pamet river. I 
Northern part of Cape Cod and Province- 1 .... do ......... . 

town harbor. 
}'rom Highland to Nansfltte light .•............ do .....•••.. 
}'rom Nansetto light to Orleans .••.•....•...... do ••..••••.. 
Cape Cod, part of, from Sandy Neck, near 

1 

.... du •••..•. ·•· 
Barnstable, to West Sandwich. 

Barnstable harbor and vicinity •••••.••••. -, .... do •.•.••••.. 
Southern extremity of Cape Cod .•••...••...... do •••.•• - - .. 
Monomoy island ••••....•.•.••••••....•••.••. do ••...•••.. • 
From Bass river eastward .. ··--- .•............ do ..... - .... 
l'rom Bass river to IIyannis, including 'Vest .... do •••.•••••. 

Yarmouth and South Dennis. 
Part of South Yarmouth, Barnstable county ..... do .....••••. 
}'rom West Yannouth to Hyannis Point ..•..... do •...•••••. 
}'rom Hyannis Point to Succonncsset .••••...•. do ••...••••. 
}'rom Succonnesset Point to Falmouth Spire •..•. do ••...•.•.. 
Ea.~tern part of Nantucket, Great Point to .••• do ••.....••• 

Sia.sconsett. 
Western part of Nantucket, including Tuck- .••. do ••...••••• 

anuck and Muskeget isl&nds. 
Martha's Vineyard, eastern part, from Cape ••.. do •... ···--· 

Poge to East Chop. 
Northern shore of Martha's Vineyard, from .••. do •....••••. 

East Chop to Menemsha Bight. 
Southern shore of Martha's Vineyard, from :····do ••....•••• 

Sampson's Hill to East Edgartown harbor. 
Gay Head, part of Martha's Vineyard, and •••. do ••.••••••• 

No Man'~ Land. 
Cuttyhunk island, with Sow and Pig shoal., ••.. do .•.•.••••. 

Scale. 

1-10,000 

1-10, 000 

1-10,000 

1-5,000 

1-5,000 

1-5,000 

1-5,000 

1-5,000 

1-10,000 
1-10,000 
1-10,000 
1-10, 000 
1-10,000 
1-10,000 

1-10,000 

l-10,000 
1-IO, 000 
1-10,000 

1-10,000 
1-10,000 
1-20,000 
1-10,000 
1-10,000 

1-10,000 
l-10, 000 
1-10,000 
1-10, 000 
1-10,000 

1-10,000 

1-10,000 

1-10,000 

1-10,000 

1-10,000 

1-5,000 

Date. 

1847 

lil47 

1847 

1860 

1860 

1860 

1860 

1860 

1858 
1856-'57 
1R5:l-'54 

1%:t 
1851 
1848 

1848 
1S.'i6 

18fi0-'(il 

1859 

1853-'56 

1855 

18.52 
1846 

1846 
1846 

1846 

1846 

1846 

Topographers. 

J. S. Williams .... ·---·· 

I 
Register 
uumber. 

237' 

I J.B.Gliic·k............. 228 

I 
H. L. Whiting, S. A. Gil- 236 

be rt. 

1 

H. L. Whiting .••.••••• -1 

....•. do ....•...•..•••.. ' 

....•. do .......... ------

1 

...... do ...•....•.••.... 

I 
1------do ..•...•••....••. 

A. M. Harrison .•... __ .. 

R.M Dache,A M.IIarrison 
S. A. Gilbert, R. M. Bach" 
S. A. Gilbert ...••.••••.. 

I 
.T.B.Gliick .....•..•••.. 
H. L. Whiting ..•..•••.. 

..•••. do .....•.•••••••.. 

.. _ - - . do ........••.•• - •. 
C. '{'. lardella ...•..•••.. 
A. M. Harrison .....•.. 

...... do ......••.. --···· 
J.B. Gliick •..•••.••••.. 
S.A.Gilbert, C.T. lardella 
J.B. Gliick ..••••.••••. 
H.L. Whiting,J.A. Sul-

livan. 
A. W. Longfellow ..•.•.. 
W.M. Boyce.··---- ••.. 

.••••. do •....•••••••••.. 

...••. do ......•••..•.•.. 
H. L. Whiting, W. E. 

Greenwell. 
H. L. Whiting ••.•••••.. 

•••••. do •••• ··--·· ••...• 

H. L. Whiting .••••••••. 

830 

831 

833 

829 

719 

612 
425 

45& 
:l68 
259 

616 

260 
579 
901 

795 
441 
424 
402 
fi53 

356 
290 

318 
289 
206 

205 

204 

!.!03 

1846-'56 ·-·-··.do .•••••••••••••.• 

1845-'53 W.M.Hoyce, H. L.Whit-
ing. 

1853 H. L. Whiting •.•••••••. 437 
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Localities Rnd limits of sl1eets. I State. j D ·1· h i Re~ister I ate. Topograp ers. 
1 
number. 

-1--,~~,---
Scale. 

ATLANTIC cottsT-Continued. I 

From Falmouth to Back rivel', eastern shore I Massachusetts .. 

El~:a~:::~:~~::sa!'. ........ _ - .. -- --- - ·---- .1 .... do ..... -- -- . 
From Great Hill Neck to Sconticut Neck, ; ____ ao .... ·----· 

western shorn of Buzzanl's bay. 
From Back river to Great Hill Neck, north

ern part of Buzzard's bay. 

i 
,. .•. do •.... - - -- . ' 

From Sconticut Neck to Clark's Neck, in
cluding New lledfoJ"d. 

1 .... do .... ·----· ! 

From Clark's Point to Mishaum, (missing) .. ·-- .ao ..... __ --· 

F:rom Mishaum P~int to Saughkonnct Point. i --- . llo ..... - - -- · i 
Fall nver, part oL •.. _ ... __ .....•.. -----. 

1 
•••• do ..... ____ ., 

Mount Hope bay, including parti; of Taun- Mass. and R. I.. j 
ton, Lee, and Cole riversa 

1 

Seekonk river .... _ .....••.•.. ---· .. ___ ... Rhode Island ... ' 
Shore-line of the western side of the western ___ .do ..... - • - - . 

passage of Narraganset bay. 
Part of the western shore of N arraganset , __ .. do ......• _ •. 

bay, including Greenwich bay and Hope i 

island. 
! ! 

Part of shore-line of Nan11ganset bay and , . _. - do ..... - - - .. : 
Providtjuce river. • I 

1 

Shore-line of part of Providence river ...••. · I- ... do. - .... - - .. 

Mount Hope bay, part of. ••••. ------·----· 1·---do ......... . 
Mount Hope and Bristol bays, part of. ..... ____ do ......... . 
Bristol Neck ............. ---- ___ ..... ___ ..•.• do .•.... _ .•. 

Prudence island, Narraganset bay.: ........... do ....... --· 
Part of the west shore of the island of Rhode .••. do ..... - - --· 

island, from Coddington r.ove northward. 
Part of the west shoro of Rhode island, from , . __ .do ..... - - - - . 

Bristol bay southward. 1

1 

Cananicut island'. part ~f Narr1tga~set bay ...• _.do ....... -
Nanaganset bay, mcludmg Coasters Island 

1 

.... do .• - - -- - ---
harbor and adjacent shores. 

From McSparran Hill to Point Judith .......... do ...... . 
:From McSparran Hill to Tiff's Hill, (interior)., ..•. do .... -· 

From Point Judith to Noyes Point ...... -- .11 
•••• do .. - · · - - · 

From Tiff's Hill westward, (interior) ........... do .... ···---
Kingston, from Fairbanks' s Cut, northward .. 

1 

.... do - - . - . - . , 
Joshua Champlin, Fairbanks's Cut to Sand 

1 

.... do .... -- - - -- ' 
Hill, southward. 

Block island.·-- ___ ...•.. ------ .• __ .......... do ...•.• ----
From Hig Hill to North Stonington, (interior) ...•• do ....... - --
Saughkonnet river, :from Church's Point, ...• do ..•.... 

northward. 

Entranc,e to Nurraganset buy, Eastern Rock .••• do ....•. ----, 

to Beaver Tail. I 
P~tter Hill, (interior) ..... ------ ....... _ .. R. I. and Conn .. 
Milltown e.nd interior, from North Stoning- Connecticut ____ 

1 

ton to Niantic village. 
North Stonington and interior, from Eel's . __ .do ...... __ .. 

Hill to Quaquotogue. 
1

\ 

From Fort Rill to Mystie river __ .• ___ . . . . . . ... do. __ .... - - . 

l<'rom Mystic bridgs to Noyes river, on ...• do ..•. -- - -- .
1 Fisher's island. 

1-10, Of)() 

l-10,000 
1-10, 000 

1-10,000 

1-10, 000 

1-10,000 
1-10, ()(0 

1-10, (JOO 

1-10,000 

1-10, 000 
1-10, 000 

1-10,000 

1-10, 000 

1-10, 000 
1-10. 000 
1-HI, 000 
1-10,000 
1-10, 000 
1-10,000 

1-10,0UO 

1-10, 000 
1-5,0UO 

1-10,000 
1-10,000 
1-10, 000 
J-20,000 
1-20,000 
1-20,000 

1-10,000 
1-10,000 
1:-10, 000 

1-10, 000 

1-10,000 
1-10,000 

1-10,000 

l-to,000 
1-10,000 

i 
' 

! 

1845 

1845 
1845 

1845 

1845 

1845 
1844 
1861 
18()} 

1865 
IE163 

1863 

1863 

l86:J 
1E16l 
11'62 
1864 
lffi2 
1862 

1861 

1861 
1862 

18.19 
------------

1839 
18:19 
1840 
1840 

18;l!) 
1840 
1844 

18.14 

1840 
1840 

1840 

1838 
1839 

W. M. Boyce .•. -------· 

...... do ............ ---· 

I H. L. Whiting .... -----· 

I 
i •••••. do .... -----·------

...... do .. - .. - - - - .. - - - - . 

...... do ............... . 
W. M. Boyce .•....•.... 
A. M. Harrison ....... .. 
A. M. Harrison, P. C. }', 

\Vest. 
A. M. Harrison ........ . 

...... do .... ------------

... do ...... ---· .•.•.. 

...... do ...••. -··· ...... 

...... do ... --- .......... 

--- ... do .•• --- --- ... - - - · / 

· ;:;.; ;::.;;,;;;:c:rr;;~:,; ! 
.A. M. Hanison ......... 

I •••••• do ..... - .. - . - - .. - • 

I. ___ .. do .. ______ ........ 

.. __ .. do. - - - - - .. - - . - .. - . 
H. L. Whiting .•••...... 

J.J. s. Hassler ......... 

: : : : : : ~~:::: : : : : : : : : : : : : I 
·- ... do. - - - - - ... - ...... 
•.••. do ................ 

...... do ...... - --- .• - . -· 

...... do .... ------ ...... 
F. H. Gerdes .. _ .. ·- .... 

H. L. Whiting .... ·--··· 

W.M. Boyce.·----- .... 

F. H. Gerdes ....... ---

...... do .... ·-----------

_ .••. do ...... ---· ... · .. 

Charles Ren•nd. ---- .•.. 

F.H. Gerdes .. - ... - - - - · 

191 

192 
191i 

195 

Hl4 

rn:1 
183 
883 

978 
911 

912 

913 

914 
8b4 

8S8 
!J56 
887 
896 

897 

898 
869 

92 
93 
91 
94 

128 
129 

90 
126 
180 

182 

12fJ 
123 

124 

65 
88 
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I, I : Register Localities and limits of sheets. State. 

1 

Scale. Date. Topo!?m1ihers. 

I 

....., nu111Uer. 

--· 1----~t-----

ATLANTIC COAST-Continue<l. I \ 
From Lantern Hill ID Thames river ________ / Connecticut ___ -\ 
From Fort Hill to Black Point, including 1- ___ do •••• _. _. -

Niantic bay. I I 
Ne~ Lorn:1on harbor, eastern shore of Thames i- _ .. do - - - - - - - - - -

nver. : 
Thames river, western shore ____ --- ---- ___ . i. __ .do ___ - ----- .

1

' 

Thames river, from New London to :Mobican.( ____ do ____ -----· 
Thames river, continued _________________ . I ___ . do __________ I 

l~etwecn Niantic river and Thames rivex, I .. __ do. ______ • __ I 

(int ":'.or.~ . . . . [ I 
From };1ant1c nvcr to Lynn city, (mtcnor) .. 1• __ .do __ •.• __ ._.' 
From Black Point to Cornfield Point, mouth I- ___ do ___ - - _ - • - -

of Connecticut river. j 

Mouth of Connecticut river ______ . _ - - • - •• __ ! . __ . do ____ - ____ . 
' From Lynn city to 'Vest brook, (interior)- __ i. __ .do _______ . _. 

:From Cornfield Point to Ham~onasset, Say- It .. - - do - - - - - - - - - · 1 

brook, and Clinton. , 
From Essex to North Killingworth, inciud- I-_ .. do .• - .• __ - - . 1 

ing Clinton, (interior.) I 
From North Killingworth to North Hill, 1- ___ do -- - - ••••. -

East Haven, and Hammona8Ret. 
From Hammonassct Point to New Haven. _ .

1

! ____ do_ •• - ••• __ -
}'rom New Haven to Fair Haven, Ce.tron's ____ do ..•. -···- -

Rock, and Whitneyville. 
From West Haven to Black Rock, (sound .... do .••••••••. 

shore. i 
}'rom Cheshire and Mount Carmel to Tashua 1' · .. - do .•••••• - · -

and Mervin. 

}'rom Centre Redding to Wilton, east of 1 · .. - do -• • - • • • - - · 
Ridgefi<>ld. 

From Tashua westward, Chestnut Hill to __ .. do .•••.•••. -
New Canaan. 

From Bridgeport to Saugatuck, Sherwood, _ •. _do._ •.•••••. 
and Gorham. 

From Black Rock to Norroton. -··- ••• _ •• ___ •.. !lo----····- -
From Saugatuck and West Brook to Darien, _. __ do. - •.••••• -

(interior.) 
Seafield and vicinity, (interior) .•••.••. ·--- _ ••. do .••••••••. 
From Round Hill t" Newcastle, (interior). ___ ._.do -•••.• _. - -
From Darien to Glenville and Horse Neck ...•.. dO---····--· 
From Norroton Point to Delaney's Point, .•.. do .•••.•••.. 

including Rye. 
Fisher's island and others adjacent, Long New Ymk ••••.. 

Island sound. 
Plnm island and Gull island, Long Island .• - -do .•••• __ ••. 

sound. 
Gan.liner's island, Long Isilmd sound ••• ____ ••. do •••• ·-···· 
Long Island, from Montauk Point to Nea- _. __ do_ •• __ • ___ _ 

peague bay. 
Neapeo.gue bay, vicinity of Amagansett, ____ do ____ - __ . _. 

Long Island. 
From Neapeague to EMt Hampton ____ --·· .•.. do .•..•••••. 
Bridge Hampton to Acabomock and East ••• -do •• - •• - ••• -

Hampton. 

1-10, 000 
1-10, 000 

1-10,000 

1-10,000 
1-10,000 
1-10, 000 
1-10,000 

1-20,000 
1-10,000 

1-10,000 
1-20,000 
1-10,000 

1-10,000 

1-10,000 

1-10,000 
1-10,000 

1-10,000 

1-20,000 

1-20,000 

1-10, 000 

1-10,000 

1-10,000 
l-10,000 

1-10,000 
1-10,000 
1-10,000 
1-10,000 

1-10,000 

1-10,000 

t-10,000 
1-10,000 

1-10,000 

1-10,000 
1-10,000 

1839 F. If. Gerdes.····-··-·· 
1838 Charles Renard.·--.··-· 

1846 J. B. Gluck ______ ·-··--

1846 ---- .. do. --- .• ---- ··-··-
1839 F. II. Gerdes.---···_ 
1841 ______ c]o ____ -- -··- ··-·--
1839 --·---do ...• -·-··-·-··--

1838 Charles Preuss ••• - - - . 
1838 B. }'. Sands---··· .•• 

1850 H. L. Whiting .. --··----
1838 Charles Hassler ... - - ____ 
1838 J J, S. Hassler ... - - -··-

1840 T. W. Werner-----·-

1839 -···--do ....•...•. ·-···-

18:i~ W. M. Boyce .••• -------
1838 

I 
John FarleY--···- -····· 

1837 C.M. Eaken ... - ·-· ----

1839-'40 T. W. Werner .•.••..••. 

1840 - H. L. Dickens---·--···· 

1839 T. A. M. Craven .••••••. 

1838 -•• - • - do •• _ •• - - • - •.••• __ 

1835 c. M. Eaken_ ------ ----
1838 T.A. M. Craven •••••••• I 

1839 . ••••• do •••• --····-····-
1839 -• - ••. do .•.•••••••. -•••. 
1838 .••••. do •••••••••••••••. i 
183f C. M. Ea.ken ..•••••••• • 1 

1838 F. H. Gerdes ..•••••••• _ 

1838 I . ••••• do •••••••••• ·-···· i 

1838 'l'. A. Jenkins .••••••••• 
1838 B. }'.Sands, C. Renard •. 

1845 Captain W. M. Boyce._. 

1838 Charle.~ Rene.rd.---· ••.. 
1838-'46 T.A.Jcnkins, J. B.Gluck. 

~ 
64 

85 

84 
8(j 

87 
83 

78 
81 

2[)7 
79 
8() 

130 

105 

82 
76 

22 

106 

131 

107 

51 

19 
50 

108 
109 
19 
20 

57 

56 

75 
62 

61 

60 
74 
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1 

Localities and limits of sheets. State. Scale. --i-- Date. 

New York ....•. 1 

ATLANTIC VOA!ST-Continued. 

Sag harbor, Gardiner's bay, and Three-

1

, 

mile harbor. 
Shelter island, Peconic bay, Long Island ! .... <lo •......•.. ! 
wnn~ I I 

Cooper's Hill and Oyster Pond Point ...•... : .... do. - - - · · · · · .
1 North Peconic hay, from Catchoque to Hal- ! •••• <lo .......•.. 

1 

leek's Point. ! 
Peconir. bay, from Noya<:k to Sag harbor. __ . [ ..•. do ......... . 
From Good Ground to East Hampton, !----do .......... . 

(sou them shore.) : I 
Southampton, interior of Long island------i----do .......... 

1

1 

Pcconic bay, Good Ground to Noyack .••••. t •••• do •.....••.. 
Peconic bay, Riverhead to Little Hog Neck.\ .... do .... ----·· 

Old Landing, Cooper's Hill and Cypress 1----do •... ··-··· 
Points. I 

Friar's Head, Riverhead and Old Landing .. ! •••. do ......... . 
Smith's Point to Good Ground and Inlet ! .... do .... ··--·· 

West. I 
From Ruland's to Riverhead, (interior) _____ i ____ do .......•.. 

Drowued Meadow harbor, Mount Misery, .••• do •......... 
and Friar's head. 

}'rom Patchoque to Smitl1's Point.. ___ , ____ .... do .... ------
'West end of fire island and Watch IlilL .• ___ .. do ....... _ - . 

:From Stony Brook to Drowned ,Meadow, .... do .... -----· 
(interior.) 

Setauket city and Drowned Meadow, Old . ___ rlo. _ .... __ .. 

Field Point and Mount Misery. 
From Old Field and Setauket to Stony Brook .. _ .. do .. _ ..••.•. 
}'rom Smithtown to Stony Brook, (interior). -·-.do .....•••.. 
From Babylon to Patchoque and George's •..• du.---···-·-

Neck. 
From \Vest Hills to Ruland's ......•. __ ---- ••.. do .•...•••.. 
\Vest Hills and vicinity, (interior) ..••.••••...... do •.....••.. 

Nissaquaque river, Smithtown and Stony 1· .... do .....••••. 
Brook. 

Red Hook, Bread and Cbeese hollow, and : .•.. do ••...••.•. 
Smithtown, (interior.) 

1-10, 000 

1-10,000 

1-10,000 
1-10, 000 

1-10,000 
1-10,000 

l-10, 000 
1-10, 000 
)-JO, 000 
1-10, 000 

1-10,000 
1-10,000 

1-20,000 
1-10,000 

1-10,000 
1-10,000 
1-20,000 

1-10,000 

1-10,000 
1-10, 000 
1-10,000 

1-20,000 
1-10,000 
1-10,000 

1-10,000 

Eaton's Neck to Smithtown, (interior) .••••. 
J<'rom North Port to Red Hook, (interior)._. 
Cow harbor, Northport, and Eaton's Neck 

---d0----------1 1-10,000 
.... do ....•. ____ : 1-10,000 

.••. do.......... 1-10,000 
Lloyd's Neck to East Neck and Lloyd's har- .... do ..•. - ..... 

hor. 

Huntington b11.y .................. ---· ·--· ___ .do .. _ ••• ___ . 
Oyster bay, Cold Spring, and Hog island ....... do ...••. ----
From Babylon to Fire island and Rocka- .... do ..••••.... 

way. 

Hicksville and Jamaica, Brushville and Mil- .... do .. - --- ·--. 
tham. 

From Newlet's to Jamaica and Hicksville •..••. do ...••• ----
From Glencove to Oyster bay, (interior) ........ do .... ------

From Cold Spring to Glencove ...••• - - - - - -1 · ... do. - - • • • • • • · 
Hog island, Matinicoek Point, and Red _. _. do .... _ - - - .. 

Spring. I 

Ml\tinicock and Ht>mpstead harbor. ___ .•... 1 .... do ..••.•..•. 

1-10,000 

1-10, 000 
1-10,000 
1-20,000 

J-20,000 

1-20,000 
1-10, 000 
1-20,000 
l-I0,000 

1-10,000 

1838-'46 

1838 

1838 
1838 

1838 
1838 

1838 
1838 
1838 
1838 

1838 
1838 

lf<38 
1838 

1835 
18:l4 
1837 

1837 

1837 
1837 
1834 

1837 
1836 
ltl37 

1837 

1837 
1837 
1837 
18:l6 

1837 
18:l7 
1835 

1837 

1837 
1838 
l&l8 
1837 

18:17 

55 

----------·.---

Topographers. i Hegister 
: number. 

T.A.Jenkins, J.B. Glock.' 72 

T.A. Jenkins .......... H9 

F. H. Gerdes .. - - _ ...... 55 
T. A. Jenkins __________ 68 

- .... do ...... ___ .. _____ 71 
Charles Rent1rd_ .... ---· on 

T. A. Jenkins .......... 73 
.. do .... ------ ....•. 70 
.. do .... ·----- ______ j 67 

P. H. Gerdes .. __ ....... ! 54 

... do._._ .• __ ...•. ___ 5:1 
Charles Renard ......... f>d 

II. L. Dickens. __ ....... 77 
F. II. Gerdes ....•...... 52 

Charles Renard __ . _____ . 2 

------ ·----- ------ ------ 4W 
Charles Preuss .• _ .... __ . 4:1 

F. II. Gerdes. -- - - ..•• __ . 32 

1-----.do .......... ·---·· 31 

-- ---------------------- 42 

1 Charles Henard._ ....•.. 1 
I 

1-~._ ~-d~'.~~~~~: ~:: ~ ~:::: 45 
44 

I F. H. Gerdes. --- ...... 30 

Charles Preuss. - - .. - . 41 

F.H.Gerdes ......• ---- 2!J 

Charles Preuss .••••. -·-- 40 
J<'.H. Gerde.s .•••••. ..... 20 

---- .. do ...••• ·---··.·-. 23 

.• - - - . do .. - .• - - - - .•• - - - - 24 

.. __ .. do._ .... - - ... - - - - . 2G 
Charles Benard .•....... J 

T. A. Jenkins .•••••.... - 37 

. - - - .. do .. - - ..• - ..• - · - - - :~H 

Charles Preuss .•••.. ---· 3!) 

! T. A. Jenkins.-----·---- 66 

I 
F. Ii. Gerdes - ...•.. ---- 26 

I ... ___ do. __ ...... - ..•... 27 
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Cow Neck and Ma.nhassit. .••..•....•...•. New York ... - --
From Great Neck to Bowen Station ............ do .. --·- - ---

Hewlet's Cove, Wilkin'spoint, and Great .••• do ......... . 
bay. I 

Hell Ga.re and vicinity .................... 1 .... clo ......... . 
From Hell Gate to Brooklyn ...... ____ .... , .•.• do ......... . 
From Throg's Neck to Ward's island ...... : .•.. do .....••••• 
\Yard's, Randall's, N. and S. Brother, and j .... do ......... . 

Riker's islands. , 
}'rom Little bay to Flushing bay ......... · 1' .... do .... -- . ---
From Flushing bay to Hunter's Point .......... do ..... -- ---
Part of Brooklyn, including Williamsburg .•.• clo -- ...... - . 

and Greenpoint. I 
From Hewlet's Cove t-0 Brooklyn .............. do ......... . 
New York, Brooklyn, and vicinity ............ do .... ·-----
Long Island, (interior,) between Brooklyn, .•• - do ...... - ..• 

Flushing, and Jaruaiea. I 
From Brooklyn to Jamaica ................... do .... ------
Reconnaissance of Brooklyn, Williamsburg, , ...• do .••.••.••. 

and Greenpoint. I 

From Brooklyn to Fort Hamilton and Gow- •••• do .. - - •• ----
anus island. 

Sea.le. 

I-10,000 
I-10,000 

I-JO, 000 

1-5,000 
1-10,000 
I-10,000 
1-5,000 

1-10,000 
I-JO, 000 

1-10, 000 

1-20,000 
1-10,000 

1-10,000 

Vicinity of Gow anus bay ........... __ ........ do •.•••• ----/ l-10, 000 
Vicinity ofGowanus bay ............. ____ .••. do.......... 1-10, 000 
Gowanus bay and vicinity .................... do .. ---- .••. 1-10, OOU 
From Gowanus bay to Bath ................... do.......... 1-10,000 
}'rom Fort Hamilton to Coney island .••••. · 1···-do...... .... 1-IO, 000 
Coney island and Dead Horse inlet ............ do ................... ---
From Coney island to Rockaway Pavilion ...... do.......... 1-20, 000 
Barren island, Rockaway beach ........... [ .... do.......... 1-20, 000 
Part of Far Rockaway, Long Island ....... i .... do ....... --- 1-9, 833 
Staten Island ...................... __ .... j- --- do .. --··.... · 1-10, 000 
Tomkinsville, Staten Island ........ __ ... _ .... do.......... I-6, 000 
Raritan bay from Great Kills t-0 Ward's _ .... do.......... 1-10,000 

Point. j 

From New Brighton to Great Kills, Staten l···-do...... .••. 1-10,000 
Island. 

Staten Island from Ward's Point to Great j .... do.......... 1-10,000 
Kills. 

Northwestern position of Staten Island and i .... do.......... I-I0,000 
Bergen Point. j 

Staten Island from New Brighton to l'resh ' .... do.......... l-10,000 
Kills. j 

Bedloe's and Eilis's, islands, New York j----do.......... 1-10,000 
harbor. 1 

Governor's, Eiiis's, and Bedloe's islands.... . ... do ......••. _ 
Manhattan island, eastern part, New York r •••• do ......... . 

city to West Farms. I 
New York city and Manhattan island •••••. ; .... do ......... . 
Manhattan island from Macomb's dam to 

1

1 •••• do ........ .. 
Spuyten Duyvel creek. 

Harlem river, east side, from High Bridge j" •• do ..... - • - .. 
to King'B Bridge. 

1~5,000 

l-10,000 

1-10,000 
1-10,000 

1-10, 000 

Date. Topographers. 

I 
1837 

1837-'50 

T. ·w. 'Verner ...... ____ , 

1837 

1841' 
1855 

T. W. Werner, II. L. I 

Whiting. 
Charles Renard ........ . 

I H.L. Whiting ....... .. 
F.H. Genies .......... . 

. ................ do ............... . 
1857 H.L.Whiting ....... .. 

1R58 C. Rockwell. .......... . 
1858 I H. L. Whiting ... _ ..... . 

.... ······ J 1". '\V. Dorr ....... __ ... . 

1837 

1862 

1837 
1863 

1837 

1856 
1856 
1856 

I 

Charles Renard ........ . 
A. Boschke ........... . 
H. L. Whiting .. __ ..... . 

T.A.Jenkins ......... .. 
J<'. H. Gerdes ........... . 

Charles Renard ........ . 

S. A. Gilbert ............ j 
...... do ............... . 
...... do ............... . 

1855 ..... do .. _ ............ . 
1835 Charles Renard .••••••.• 

1855-'56 S. A.Gilbert.. ......... . 

1835 I Charles Renard. __ •.••.. 
----········ S.A.Gilbert. .......... . 

1860 F. W. Dorr ............ . 
1835-'36 Charles Renard ... _ •.... 

1835 .••••• do ............... . 
1855 A. S. Wadsworth ........ 

1855 ...... do ............... . 

1&56 H. L. Whiting ....... .. 

1857 .••••. do .............. .. 

1856 ..••••• do ...... ·••••• •••• 

1855 ' F.H. Gerdes ........... . 

1857 
1837 

1854-'55 
1857 

1859 

John Meehan .......... . 
Charles Renard ........ . 

F. H. Gerdes .......... . 
John Meehan ......... . 

C. Rockwell ......... .. 

Register 
number. 

3~ 
33 

14 

258 
483 
488 
G75 

605 
808 
780 

J:l 

608 
924 

au 
917 

12 

5!J9 
598 
597 
487 

5 
586 

4 
535 
798 

9 
6 

532 

490 

680 

751 

816 

543 

677 
16 

475 
658 

7'75 
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ATLANTIC VOA8T-Continued. 

Harlem river and Throg's Neck •..••.•.... New York ..••.. 
Throg's Neck t-0 Harlem river .••••••.••••..... do •.....••.. 
From Throg's Neck to Rodman's Point .•••. 

1 

•••• do ....•••••. 
Hudson river, King's bridge arn:l vicinity .. - I···. do ......... . 
Hudson river, Greensburg and vicinity .... · I· ... do ......••.. 
Rye Point, Delaney's Poiut, and Rodman's ; .•.. do ......... . 

Neck. 'I 
From Horse Neck to Rye ..................... do .....•.... 
J<'rom Field West to Round Hill ......••••...•• do ......••.. 
From North Castle to Hudson river, at Tarry- ' .••. do .......•.. 

town. 
From Croton Point, Hudson river, to Ba- .•.. do •••...•••• 

ker's Hill and Bald Hill. 

Hudson river, vicinity of Godwinsville ..••. , ...• do •.....•••. 
J<'rom Commnnipaw toPalmipaw ....••.•.. : .•.. do ......... . 
Hudson river, from Jersey City to Guten- ! ••.• do ••...••••. 

burg. I 

Hudson river, from Gu ten burg to Jersey · •••• do ••.•••••.. 
City. 

Hudson river, from Gutenbnrg to Tubby- \ •••• do .•••.•.... 
hook. 

Hudson river, Bull's J<'erry to Fort Wash
ington. 

Hudson river, from Spuyten Dnyvel creek 
to Yonkers. 

i 
: •••• do ..••.•.••. 
I 
•••• do .••..•••.• 

Hudson river, from Yonkers to Hastings .•.•••• do ..••..•••. 
Hudson river, from Spuyten Dnyvel creek 1 •••• do .••••••... 

to Fort Washington. 
Hudson river, from Spuyten Dnyvel creek .••• do ••.••••••. 

to Sounding Point. 
Hudson river, from Hastings to Tarrytown ..••• do .••••••.•• 
Hudson river, from near Tarrytown to Cro- .••• do ..••...... 

ton. 

Hudson river, from Hastings to Irvington ...•.. do .••••..... 
Hudson river, from Irvington to Paulus .••• do .••••••••. 

Hook mountain. 
Hudson river, weBt side, from Hook moun- •••• do .••••••••• 

tain to Haverstraw. 
Hudson river, from Tarrytown to Croton •••• do •••••.•••. 

river. 

Hudson river, from Sing Sing to Stony •••• do .••••••••• 
Point. 

Hudson river, from Haverstraw bay to An- •••• do ••••.••••• 
thony's Nose. 

Rondout creek: ..•••••.••••.•••••.••••••••.••• do .•.•.••••. 
Esopus creek •••••••••••• : ••••••••••••••••••• do .••••••••. 
Hudson river, from New Baltimore to Ten •••. do .••••••••. 

Eyck. 

Hudson river, above New Ba.lti.more ••••••.•••. do .••••.•••. 
Hndson river, from Albany, No. 1 •••••.•..•... do •••••••••• 
Hudson river, from Albany, No. 2 ••••••••.••.. do ••••••.••. 
Hudson river, from Albany, No. 3 ••••••••.•••• do...... • 
From Fort Lee to Jel"lltly City _ . • • • • • • • • • • . New Jersey •... 

From Fort Lee to Boomper's Hook ..•••••••••• do ••••• ~···· 

cs8 

Scale. 

1-10, 000 
1-10, 000 
1-10, 000 
1-10, 000 
1-10, 000 
l-10, 000 

1-10,000 
1-10,000 
1-10,000 

1-20,000 

1-20,000 
1-10,000 
1-10,000 

1-10,000 

1-10, 000 

1-10, 000 

1-10,000 

1-10, 000 
1-10, 000 

1-10,000 

1-10,000 
1-10,000 

l-10,000 
1-10,000 

1-10,000 

1-10, 000 

1-10,000 

1-10,000 

1-5,000 
1-5,000 
1-5,00 

1-10,000 
1-10,000 
1-10,000 
1-10,000 
1-10,000 
1-10,000 

Date. Topogrnphers. 

I 

I 
1837 
1857 
1837 
1839 

1839 
1837 

Charle• Renard ......... I 

1838 
1839 
1839 

1839 

F. W. Dorr .•••••....... j 

W. M. Boyce ...•...... ·I 
T.A. M. Craven ....... ., 
.••••. do ...•.••••....... 
C.M. Eakin ........... . 

T. A. M. Craven ........ . 
.•.... do ...••.••........ j 
.•..•. do ...•••••...•.... \ 

H. L. Dickens .••••..... 

1840 .••••. do ...•••.•••.•.... 
1857 John Meehan .••........ 
1855 F.H.Gerdes .....•..... 

1857 H. L. Whiting •••••....• 

1855 F. H. Gerdes .••••...... 

1857 H. L. Whiting .••••.•... 

1859 H. L. Whiting, C. Rock-
well. 

1859 C. Rockwell •••.•......• 
1853 F. H. Gerdes .•••••..... 

1853 •••••• do ..••••••...•.••. 

1853 1·-····do .••••••••.•••••. 
1862-'64 I H. L. Whiting .•........ 

1860 
1859 

1864 

1853 

1854 

1854 

1858 
1858 
1856 

1856 
1856 
1856 
1856 
1837 
1839 

J. Meehan ............ . 
. .•... do ••••••••••.••.•• 

H. L. Whiting ••••••.•. 

~'. H. Gerdes .•••••..... 

• •••.. do •••••••••••••... 

• ••••. do •••••••••••.••.. 

C. Fendall ............ . 
. ••••. do •••••••••...••.• 
A. Strausz_ .••••....... 

A. S. Wadsworth ..•.... 
. ••••. do .••••.••••••••.• 
. •.•.. do ..•••..••..••••. 
•••••. do •..••••••. ·····-
Charles Renard .•..••••• 
T. A. Jenkins ...••••••• 

57 

Register 
number. 

15 
604 

46 
113 
112 
21 

48 
110 
111 

132 
662 
484 

610 

60!1 

810 

811 

418 

419 

420 
968 

800 
770 

969 

421 

468 

480 

7Z'/ 
726 
692 

500 
593 
594 
595 

17 
96 
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From North Scalenburg to Passaic river_ ___ Kew Jersey···-
From Paterson to Weasel, (interior) .•••••..... do ...•.. ···
From Weasel Mount to Springfield, (in- .... do ..•••.•••. 

terior.) 
From Hackensack to Newark and Eliza- .••. do ..••.••••. 

beth town. 
Hackensack to Paterson, (interior) ..•••....... do ..•••..... 
From Jersey City to Cavan Point. .....•. __ .... do ...••...•. 
Passaic river and Newark Neck .••.••••....•.. do ...••.•.•. 
Bergen Neck to Centreville to New Jersey .... do .••••••.•. 

railroad. 
Western part of Newark bay and Staten .... do .••••..••. 

Island sound. 
From Jersey Point to Constable Point ..••...••. do .••••• ---
From Caven Point to Constable Point. - • _. . • ••. do ... - ...•. -
Kill Van Kull and Newark bay .••••..•••..•••. do ..•••••••. 
New Market, (interior) ...•••...•.•. ------ .... do ..••....•. 
Bound Brook, (interior) .•••....•....•••...••. do ...•....•. 
New Brunswick and vicinity •.. _ ...•..••...... do ...•..••.. 
Sandhills and vicinity .....••••.•.•.••• _ ...... do ...••.•.•. 
Princeton and vicinity, (interior)- .... __ .. _ _ _ ___ do ...••...• _ 
Interior between Princeton, Trenton, and ..•. do ..•• - .•.•. 

Penuington. 
Between Shrewsbury and Princeton, (in- .... do ...••.•••. 

terior.) 
From Shrewsbury to New Brunswick, (in- .... do .•.•..••. -

terior.) I 
From Elizabethtown, eastward .•......••. _ ' •... do. - - . - - .•. -

From Perth Amboy to Elizabethtown .••••...•. do ..••..•••• 
Elizabeth port to Rahway creek ____ .•• _ ••...... do •••••.••.. 
Bellville, (interior) ...•••.•••••...•••••••.•••. do .•••.••••• 
Rahway, (interior)_ .••.•..•...... - ••.... _ •••. do ••.••••••• 
Springfield, (interior) .••••••.••••.•••.••...••. do .••••••••. 
South Rahway, (interior)··-·--·····-- .•..•••. do •••••••••. 
From Fresh Kills, southward .•••••••••••...••. do ......•••. 
From Perth Amboy to Woodbridge ••••••..••.. do ...••••••. 
Raritan Valley, from Perth Amboy toNew .... do ...•..•••. 

Brunswick. 
Navesink to South Amboy ______ ...•••.•....•. do ...••.•.•. 
Raritan bay, from Eastpoint to South Amboy ..••. do ...••••••. 
Raritan bay, Cowhead to Point Comfort .•..•... do ..•••.•.•. 
Sandy Hook and highlands ofN&vesink ••..•••. do •••••••••. 
Sandy Hook, shore line ..•••••.••.•.•••••..••. do .••••.•••. 
Sandy Hook, northward of Ocean House ••.•••. do •.•••••••. 
Sandy Hook ••••••••••••••••••••••••••••. __ •. do ••• --· •••. 

Sandy Hook, islaud •••••• ----·· •••• ··--·· •••. do .••••••••. 
Sandy Hook ••••••...•••.•••••...•••.••...•.. do .••••••••. 
Sandy Hook, resurvey of .•• --- ..•• --- •••...•. do ..•••••••. 
From Nave.sink to Poplar creek: •••••••••••.•••. do ••• --· •••. 
From Poplar creek to.Mlllllll!lquam •••• ·---·· •••• do .••••••••. 
Interior, ill vicinity ofSquam ····-····-··· •••• do •••••••••• 
M:anasqn&m to Metiticonk. --- - ••••••.••••.•••. do .••••••••. 
From Met.iticonk to Barnegat inlet •••• - • • • • - ••• do ••• - •••••. 
Metiticonk to Cedar creek- •.•••••••••.•...•••. do .......•• -

1-10,000 
1-10,000 
1-10,000 

1-10,000 

1-10, 000 
1-10, 000 
1-10, 000 
1-10,000 

l-l0,000 

1-10,000 
1-10,000 
1-10,000 
1-10,000 
1-10,000 
1-10,000 
1-20,000 
1-20, 000 
1-20,000 

1-20, 000 

1-20,000 

1-10,000 

1-10,000 
1-10, 000 
1-10,000 
1-10,000 
1-10,000 
1-10,000 
1-10,000 
1-10,000 
1-10,000 

1-20,000 
1-10,000 
1-10,000 
1-10,000 
1-10,000 
1-10,000 
1-20,000 
1-20,000 
1-5,000 
1-5,000 

1-10,000 
1-10,000 
1 .. 20,000 
1-10,000 
1-20,000 
1-10,000 

1839 T. A. Jenkins •.•••••••• 
1839 ...... do ....•....•.. ___ _ 
1839 .•.••• do ..•.••••...••... 

1839 •..••• do .••••••....•••.. 

1839 
1855 
1858 
1858 

1858 

1837 
1855 
1855 
1840 
1840 
1840 

1840-'41 
1840 
1841 

1841 

1840 

1836 

1836 
1855 
1839 
1839 
1839 
1840 
1855 
1855 
1836 

1836 
1855 
1855 
1855 
18fi3 
1851 
1850 
1848 
1836 
1862 
1839 
1839 
1842 
1839 
1839 
1839 

. .•.•• do .• : ••••••.•••••. 
A. S. Wadsworth ..•.••. 
F. W. Dorr •••....•.••. 

..•••. do .••••.•....••••. 

. .•••. do .••...•.•.....•• 

Charles Renard ....••••. 
A. S. Wadsworth ..•..•. 

. •••.. do .•••.••••..••••. 
T. A. M. Craven .....•. 

• ••••. do ••..•••••••••••. 

. . - ... do .. - ••• - ••..•.••• 
. ••.•. do ..•..•••...••.•. 
F. H. Gerdes .•....••.•. 
T. A. M. Craven .•.•..•. 

H. L. Dickens ....•..... 

B. F. Sands •.•......... 

Charles Renard, T. A. 
Jenkins. 

Charles Renard .••.•.... 
A. S. Wadsworth ..•.•.. 
T.A. Jenkins ••.•.•••.. 

.•••.. do .....••.••...... 

.••... do ......•.••.•.... 
T. A. M. Craven ..••••• 
A. S. Wadsworth ••••••. 
Hull Adams··--·· .••••• 
Chas. Renard ..•....•..• 

..•. do .•.•..•. - - ...••• _. 
A.H. Harrison .•••••••• 
.•. -do ...•...• --- •.••••. 
•••• do .••••••••••.•••••• 
F.H.Gerdes -----·· .... 
R.H. Bache-••••••.••••. 
H. L. Whiting •••••..... 
S. A. Gilbert .••••••• : ••• 
Chas. Renard .•••....... 
H. L. Whiting •••••••••• 
B.F.Sands •••••••••••• 

•••. do ..•••• ·--·· .•••• ~. 
H.L.Dickena •••••••••• 
B.F.Sands •.•••••.••••• 
Chas. Benard •••• - •••••• 
B. F.Sands .••••..••••• 

I 

Register 
number. 

97' 

99 
10'2 

100 

9il 
48-2 
734 
733 

729 

18 
489 
533 
134 
13fi 
136 
137 
127 
144 

145 

12'2 

10 

8 
530 
101 
104 
10:1 
133 
531 
534 

11 

7 
542 
541 
486 
413 
342 
278 
252 
239 
894 
114 
115 
168 
JJ6 
120 
117 
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! 
~~~A-T~L-A_N_T_IC-.-,-,O-A_S_T_--C~-0-n_t_i_n_u_ed-.~~~1~~~~-

I 

I~teri~r, Go~su creek arnl_Guo~ Luck Point-I New Jersey ·---1 
. V1c 1mty of Goose creek, (mter10r). - - -- - --- - .

1

. - - .do· - - - - - · - - -I 
From Cedar creek to Barnegat ---- - - ------ •••. do. -- - -- ----: 
From Barnegat inlet to Great Swamp-----· .... do ...... ----] 
From Barnegat bay to Little Egg harbor .•. -1---. do .. -- •..••. : 
From Little Egg harbor to Dry inlet.-----· 1 ·--·do. - - . - . - - .. 
From Dry inlet to Great Egg harbor . -----· ..... do. __ .•. ___ .: 
From Great Egg harbor to Corson' s inlet . - . . ... do ...... _ .. . 
Absecom inlet _ --- -· .. - . --- .... -- • - -- -- ...... do ...... _ -- . 
From Corson's inlet to Cape May Court- .... do ......... . 

House. 
Cape May Court-House to Cape May island ...•. d.u .•.•. _. __ 
From Ca Pf> May light to Cape May Court- . _ .. do .. - - _ .•. _. 

House. 

Scale. 

1-20,000 
1-20,000 
1..:10, 000 
I-20,000 
1-20,00-0 
1-20,000 
1-10,00-0 
I-HJ, 000 
1-IO, 000 
1-10,000 

1-10,000 
1-10,000 

From Cape May Court-House to Dennie's .... do .......... l-I0,000 
creek. 

From Goshen to Fishing creek, peninsula of ___ .do ..... ___ .. 1-10, 000 
Cape May. 

From Greenwich creek to Dennisville, (ir.- J-20, OHO 
terior.) 

From Ben Davis's Point to Dennis creek, .•.. do ...... ·--· 
Delaware bay. 

From Liston's Point to Ben Davis's Point, .••. do .•........ 
Delaware river. 

From Greenwich creek and Cohansey to 1----do ......... . 
Salem creek. 

From Salem creek to opposite Penn Grove - - , •••. do .... - . - - - . 
1 

From Salem creek to Penn Grove. - - - •..... 1 .•.• do .• - • - - -- - -( 
League Isla.nd channel and vicinity. .• . •.. Pennsylvania ... : 
Stakes in the gut east of the bridge, League ___ .do._ - --- ·---

island. 
From Le.zaretto to mouth of Schuylkill river. N. J. and Penn •. 
Part of Philadelphia, Camden, N. J., and •••• do .•. _ ... -·

vicinity. 
Part of Philadelphia and New Jersey side .••• do .•.... ---· 

of Dela.ware river. 
From Cowperthwaite to Cooper's Point, •••• do •..•.. ·--· 

Rancooas creek. 
From Rancocas creek to Burlington and .••• do .•.... ----

Bristol. 
From New Cold island to White Hill ..• - - -- .•.. do. - - - - .. -·
From White Hill to Trenton ••..•.••• ···--- ..•• do .•.••. -·-
From Bristol to New Cold island ·----- __ - ..••. do. - - .. - - --
From Penn's Grove to Laza.retto. -···-- --·. ] •••••. - - - - .• -·-· 
Lazaretto to Dupont's wharf __ •••• -·- - . - - - i-- --- ----.. -----
From Wilmington to Pea Patch island _ .••. ( N. J. and Penn. -

Wilmington to Newcastle.-·---- --- ..• ----1' .... do .. __ ._---
From Wilmington to Iron Hill, (interior). -- Del.and Md .••. 
From A.8-h signal to Rigg's Hill, (interior) __ , •••• do .. - .. - - --· 
From Pea Pe.teh island to Liston's Troe ••• _ N. J. and Del -
From Liston's Point to Ben. Davis's Point._ .••• do .• - ... - -·
Bombay Hook island to .Mispillion light ••• _ Delaware . - • - • -
l<'rom Mispillion light to Cape Henlopen .• __ , ••• _do ••.... - - - • 

From C&pe Henlopen to Indian river. ·-----[ •••• do •. - . - • --- -

1-20,000 

1-20,000 

1-20,000 

1-10,000 
1-20,000 
1-2,500 
1-2, 500 

J-10,000 
1-10,000 

1-5,000 

1-10,000 

1-10,000 

1-ID, 000 
1-10,000 
1-10,000 
1-10, OuO 
1-20,000 
1-10,000 
1-10,000 
1-20, 000 
1-20,000 
1-10, 000 
1-10,000 
1-20;000 
1-20, 000 
1-20,000 

' 

Date. I Topographer~. 

-1-. --· 
1642 , ILL.Dickens----------
1842 l----do .......••••. ··---· 
1839 B. F. Sands ...•. -- .. ---· 

I Register 
nun1bcr. 

1839 Chas. Renard, B. F. Sands 

J[)9 

IGO 
118 

121 
ll9 
142 
143 

1839-'41 B. F. Sands. --- • - - - - - ••• 
1841 .. do ..•••. ·-------··-· 
1841 .do ...... -·----------
1842 
]8{)4 

1842 

.. do·----------------- 146 
H. W.Baehe -----·· ---- 952 
B. F. Sands . - . --- .. -- -- J.17 

1842 
1842 

Geo.D. \Vise-----··---· 148 
.... do.................. 14U 

1842 F.H.Gerdes. --··--·---

1842 .•.. ao ...... ---- ·--- ·--- 151 

1842 H.L. Whiting - ---- ---- 157 

1842 F. H. Gerd.es .••.•. - .. - .. 152 

1841 1- ___ do. - _ - - . - - - ••. - - - - - -
I 

1842 j II. L. Whiting-----· - - - . 

1843 .... do ..•••••••••. -···--- 156 
1846 J. J. S. Hassler ---···--- 163 
1865 R. M. Bache------·---·· 975 
1865 .... do ...... -----··----- 975 bis. 

1842 W. M. Boyce.---- -- -- . - 164 
184:3 .•.. do •.••.• ·------···-- 165 

1843 ..•. do •••••••••••• ----·· 100 

1843-'44 J. J. S. Hassler ................. 168 

i 

1843-'44 1----do .................. 167 

1843-'44 .•.. do •.•.•. ·----- -- ··-- 173 

1843-'44 I Geo. D. 'Vise. - . ---- --- - 172 
1843-'44 I J. J. S. Hassler ............... 171 

1841-'42 I W. M. Boyce - -···-- ---- Hi.I 
! 1846 

I 

J. J. S. Hassler . __ - • __ .. Hi2 

1841 F.H.Gerdes -. -- --......... 1:18 

1839 -- •••• do ..•• ··-·-- -- - --· 139 

1843 T. W. Werner .................... J(j!J 

1843 ...... do ••. ----········· 170 

1841 F.Il. Gerdes---·-- .. ---- 140 

1841 . _ .. _.do._._ .. -•. - . - - - . - 141 

1842 __ •• _ - do. __ ..• - • - . - - - - - - 150 

1842 ...... do.---···-·-·-·--· 151 

1845 I J. J. S. Hassler --... ----. 22(; 
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From Salt Point beach to Dromedary signaL _ Del. and Md •••• 
Beach House to South Birch • _ .. _ •..••••• _ Maryland •••••. 
Head of Assateague bay to Pope's island _ .. ____ do ____ . ____ _ 

From Pope's Island beach to Lonesome Hill.' •• _. do __ .••• _ ••. 
Assateague island and Parker's bay __ ·----_ .. _.do .. __ •• ___ _ 

Lonesome Hm to Chincoteague inlet ••••••.••.. do ....•••••• 
Coast southward to Little inlet _. _____ • _. ______ do._ .. ___ . __ 

Chincoteague inlet and bay ..••.•••••••••• _ Virginia_ ••••• _ 
Chincoteague bay._ .••..• _ .•....••• ·---- ____ .do •. _ .••• __ _ 
Chincoteague inlet and vicinity ..••...••••.••.. do .... -- ••.. 
W allop's island and Assawaman island _. __ ••.. do ..•••••••. 

From Wall op' s island to westward of Gar-1- - .. do. - .. - - - - - -
gathy inlet. 

From Gargathy to Wachapreague inlet. •. __ .. _.do .. _____ ••. 

Wachaprea~ue inlet and vicin'.t.Y_ ---- •.. __ -/- •.. do ... _ ••• __ _ 
Little Mach1pongo, Paramore s island, and 1- ---do. -- . - - - - - -

Wachapreague. 
Great and Little Machipongo folets ___________ .do ...• -----. 

Great Machipongo inlet to Little inlet. .••. -1- .. -do ..••••••.. 
New inlet southward to Smith's Island light. .... do .•...•••.. 
From New inlet to Co.pe Charles •.••.•. -·-- .... do •••••••••. 
Entrance to Chesapeake bay,(practicc sheet) .• _ .. do .. _ .• _ •. _. 
From Cherrystone inlet southward to Cor- •••. do .••.••••.. 

ten's station. 
Occohannock, Naswaddox, and Hunger's .... do ....•..... 

creeks. 
l<'rom Sandy Point to Pungoteague creek .. _____ do ..•....•. _ 
Pungoteague creek to Chesconessex and .•.. do •••••..•.. 

Onancock creek. 
Pocomoke sound and bay ..•••••••••••••••.•.. do ••••••••.• 
Tangier island and \Vat.t's island __ ---· •..•.•.. do •••••••••• 
Pocomoke sound, from Guilford creek to -• - . do ••••••.••• 

MeB!langer. 
Pocomoke sound, Ape's Bolo creek •. _. • • • • Maryland •••••• 
From Fox island to Little Annernessex river .•••• do •••.•••••• 

Deil's islo.nd and Manokin river .••••••. __ ••••• do •••••••••• 
Smith's islo.nd, Chesapeake bay_ •• _._ ••••• _ •.. do .. _ .. _ •••. 

Bloodsworth islo.nd o.ud South Marsh island •.••. do •••••••••• 
Tanquier sound and Wicomico river.·----- .•.. do •...•••••• 

Fishing bay and part of Nanticoke river ....••.. do .. __ .•• __ _ 
Part of Nanticoke river, vicinity of Vienna .••••. do ••• _ •••••• 
Mouth of Hongo river and Cooper's straits ..•••. do •••.•••••• 
Hongo river, upper part •••••••••.•.•••••.•••. do •••.•••••• 
:Mookin's Neck, (included in No.255) •••••••••. do ••.••••••• 
Little Choptank river, from Meekin's Neck •••. do •••••••••• 

to Cook's Point. 
Sharp's island, Chesapeake bay.·----- .•...•.. do •... ·----· 
Mouth of Clioptank river, Cook's Point to •••• do •••• ·----· 

Cambridge. 
Choptank river, from Hanbrook's Point to •••. do •••••••••. 

Cabin crook. 
Choptank river, from Cabin creek to Wing's •••• do ••• - -- ---· 

Landing. 

Scale. 

1-20,000 
1-20,000 
1-20,000 
1-20,000 
1-20,000 
l-20,000 
1-20,000 
1-20,000 
1-20,000 
1-20,000 
1-20,000 
1-20,000 

1-20,000 
1-20, 000 
l-20,000 

1-20, 000 
1-20,000 
1-20,000 
1-20,000 
1-20,000 
l-20,000 

1-20,000 

1-20,000 
1-20,000 

1-20, 000 
1-20,000 
1-20,000 

1-20,000 
1-20,000 

1-20, 000 
1-20,000 
1-20,000 
1-20,000 

l-20,000 
1-20,000 
1-20,000 
1-20,000 
1-20,000 
J-20,000 

l-20,000 
1-20,000 

1-20,000 

1-20,000 

Date. 

1850 
1849 
1850 
1850 
18[>9 
1849 
1849 
1858 
1858 
1856 
1851 
1855 

1852-'54 
1852 
1852 

113.'>2 
1853 
1852 

1853 
1852 

1851 

Topographers. 

George D. \Vise .•...•••• 

••••.. do •..• ---- - - -·. -- . 
.•.•.. do .... ·----- ... --· 
• ••••. do .....••...... ---
C. Ferguson ..•• -...• -- -
George D. Wise .....•••. 

-•••• -do ... .' .... - - .. - - .. 

N.S.Finncy -·-·- ·-----
C. ]<'~rguson .•.•.•••• -- • 

"""'"' D. Wlli• ..•• - - .. 

1 

\Y. M.Johmou. -- -·----
George D. Wise ... -- - --· 

. ..... do .... ---··· ------1 

...•.. do ....•••....•.••• 
______ do .... -----·------

I
:::: : : ~:::: : : : : : : : : : : : : : 
.•.••. do ••. _ .•.••••••••• , 
.•• - .. do •..•.• - - •• --· ••• I 
S. A. Wainwright_ ••• ---1 
John Seib •..• -- . - ------

. •..•. do •.•. ·----·-----· 

1850 J. Seib, S. A. Wainwright 
1850 ---- .. do •••.•••.•••••••• 

1851 .••••• do .••••••••••••••• 

1850 .•...• do .... -·-·-·-----· 
---- •••••••• S.A. Wainwright····--· 

•.•••.•..•...• ----do .. - .•••••• -----· 
1849-'51 

1849 
1849 
1849 
1849 

1849 
1849 
1848 
1848 
1854 

1847-'48 

1848 
1847 

1848 

1848 

R. D. Cutts, J. Seib, and 
S.A. Wainwright. 

. .•••. do •... ·----·---·-· 
John Seib .. ·----- ••.••. 

.••••• do. _ •••••••••••••• 
R. D. Cutts, J. Seib, and 

S. A.Wainwright. 
•••••• do ...•.••••• -·----
J. Seib, S. A.Wainwright 
R. D. Cutts, J. Seib •••••. 
R. D. Cutts .•••••••••••. 
H. L. Whiting ••••••••.. 
George D. Wise ••.••• _._ 

.••••. do •.•••••••.•••••. 

R. D. Cutts.----·· •.•••. 

•••••. do .••.•••••••••••• 

••• -- • do •••• ---- ••.••••• 

Uegister 
number. 

299 ' 

263 
264 
311 
763 
522 
524 
704 
723 
580 
378 
492 

464 
510 
512 

511 

523 
525 
509 
394 
4\15 

350 

307 
308 

349 
309 
529 

528 
272 

270 
271 
269 
268 

267 
266 
265 

255 
451 
250 

25l 
225 

254 
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1 

Register 

------------------ ________ 

1

'------l------l-----------i\-n_u_m_b_e_r. 

ATLANTIC COAST-Continued. 

Potomac river, from Cobb Point to Swan : Maryland ....... ! l-20, 000 J 862 C. Hosmer ..•••••.•.... 1 

Point. I I 
858 

Potomac river, from Swan PointtotheTmnk .... do .......... : 
Potomac river, from Lone Point to Persim· I Virginia .•••••. 

mon Point. 
Potomac river, from Metomkin to Persim· 

mon Point. 
Potomac river, Cedar Point to Nanjemoy 

Store. 
Potomac river, from Smith's Point to Nan

jemoy Store. 
Potomac river, Metomkin Point to Aquia 

creek. 
Potomac river, from Smith's Point to Fair 

Oaks. 
Potomac river, from Fair Oaks to Indian 

Head. 
Potomac river, from Shipping Point to High 

Point. 
Potomac river, from Indian Head to Fox 

Ferry. 

I 

Md.and Va .... 

Maryland ..•.•. 

···:·····I 
Virginia ...•... 

I 

Md.and Va .... 

Maryland .. _ •.. 

Virginia ...••.. 

Md. and Va .... 

Potom1>c river, Broad creek to Oxen Hill... Maryland .. __ .. 
St. Michael's river and Third Haven creek ...... do •.....•... 
Kent island, EHStern bay, \Yye and St •.... do .....••.•. 

Micha.el's rivers. 
Prom Wa.rd's Point to Locust Point, Sha.rp's .... do •.•.•••••. 

island and Poplar island. 
Kent island base and vicinity .....•.•••••. 

1 

.... do. - ... - ••.. 1 

Part of Kent island ------ •••. _ .......•••..... do .....••••. I 
Mouth of Chester river .•••••..•. - •••••••.• _ .. do .....•••• -
Shores of CheAter river ..••••....... _____ ..... do •... _____ . 

J!'rom Swan creek to Eastern Neck inlet •.....•. do •....••••• 
Prom Swan Point to Wharton Point and .... do ......... . 

Pool's island. 
Hood of Chesapeake bay, from Susquehanna __ .. do .....•••.• 

river to Bush river. 
Sassafras river entrance .••••••••.• _ . • • • • • . • ... do ••••••••••. 
SassafrM river. . . . . . • • • • • • • • • • • • • • • • . . • • . . •.. do ..•••••••. 
Elk and Dohemia rivers and Back creek •••.•... do ••.••••••. 

Elk river.. • • . • • . . . . . • • • • • • • • . . . • • . . • • • • . • •.. do ...••••••. 
Northeast river entrance ••.•••••.•...••....... do ...••••••. 
Northeast river ....•••.•••••...••...•........ do •••.•••••. 
Susquehanna river, Havre de Grace, and .•.. do ....•••••. 

Port Deposit. 
Head of Chesapeake bay, fr~m Havre de ••.. do ....•••••. 

Grace to Spesutic creek. 
From Swan creek to Bush river_ ..........•... do .••..••••. 
Busb, Gunpowder, Beach, and Middle rivers. • •.. do ..•••••••. 
From Bush river to Baltimore city •...•.••..••.. do ....•..•.. 
Back river •••••••••••••...•.••••••••....••.. do .•••.••••. 
NorthchopofBackriver, Miller's and Pool's •... do ....•••••. 

islAnds. 

Patapsco Neck, Bear creek to North Point ..•... do .....••••. 
Patapsco river, easte1n shore.... • • • • • • • . . . • •.. do .•.•••••.. 

J-20,000 18(;2 J. Meehan . . • •• • • . . • • . . 85() 

1-20,00U 1862 . •••.. do................ 000 

1-20,000 

1-20,000 

l-20,000 

1-20,000 

1-20,000 

1-20,000 

1-20,000 

1-20,000 

1-10,000 
1-20,000 
1-20,000 

1-20,000 

1-10,000 
1-20,000 
1-20,000 
1-20,000 
1-20, 000 
1-20,000 

1-20,000 

1-20,000 
1-20,000 
1-20,000 

1-20,000 
I-JO, 000 
1-10,000 
1-10, 000 

l-J0,000 

1-20,000 
1-20, 000 
1-20,000 
1-20,000 
J-20,000 

1-20,000 
1-20,000 

1862 H. L. Whiting ••••• _ .•.. 1 861 

1862 J. Meehan ..••••••.••••. 

1862 A. W. Longfellow ..••... 

1862 J. Meehan ...••••.••••.. 

1862 

1862 

l8(i2 

1862 

1863 
1847 
1847 

1846-'47 

1844 
1847 
1846 
1846 
1846 
1845 

1845 

1854 
1846 

1845-'55 

1860 
1844-'45 
1844-'45 

1845 

1845 

1845-'46 
1846-'47 

1846 
1846-'47 

1854 

1853 
1845-'46 

C. Hosmer ..••••••.••• -1 
A. W. Longfellow ..••••. 

1 J.Mechan .. ---·-· -·----

C.Hosmer .•••......•. 

A. M. Harrison ......... . 
R. D. Cutts .•••••••.•... 

.do ........••..•••. 
I 

George D. Wise •.•••• - -1 

H. L. Whiting ...••.•.•. 
R. D. Cutts ...........•. 
J. C.Neilson ...••.....•. 

.. do .......•........ 
R. D. Cutts ..•••....... 

.•• _ .. do ....... _ .... _ ••. 

George. D. Wise ......... 1 

I H. L. Whiting ...••...•. 
1 

J. J. S. Hassler ....••••• 
J. J. S. Hassler, H. L. 

Whitiug. 
H. Adams .. ·-· ....••••• 
J. J. S. Hassler ...•••••. 

.•••.. do .••..•......•••• 
R. D. Cutts ....•...•..•. 

....•. do .•••...• - .. - •••. 

.••••. do ............••.. 1 

George D. Wise .....•••. / 
R. D. Cutts .. - .......... I 
George D. Wisc ...•.•... 
H. L. Whiting ......... . 

..•... do ..•....•••.•••.. 
George D. Wise ........ . 

862 

863 

864 

866 

8G7 

875 

902 
2'24 
223 

215 

181 
2'2'i 
200 
201 
199 
187 

212 

469 

279 
186 

788 
185 
184. 
189 

188 

HIO 
213 

197 
214 
4!;0 

436 
218 
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Patapsco river, eastern shore •..•.•...•••• " Maryland •.•.•. 
Patapsco river, from Colegate creek to Bear I· ... do ....•.•••. 

cr~ek. . I 
Ba.lt1more city ........................... , .... do •...•••••• 
Baltimore city ........................... I .... do ......... . 
Vicinity of Baltimore, west side ..•....••.. ; .••. do .....••••. 
Vicinity of Baltimore, northwest side .••.•..... do ......... . 
Vicinity of Baltimore, northeast side ..••••. i •••• do ....•••••. 
Vicinity of Baltimore, west side ......••.•. 1 •••• do ......••.. 
Patapsco river .....••...••.•.••.•....•••. 1 •••• do ....•.•••. 
Patapsco river, western shore ...•••..•••.. ! •••• dC> ......... . 
Patapsco river ......•....••.........•••.. i .... do ......... . 
Patapsco river, south shore ............... 1 •••• dC> •...••••.. 
From Sandy Point and Menick to Bodkin ' .... do .....••... 

Point. 
Me.gotby river, Chesapeake bay. . . • • . • . . .. do ..••..•••. 
From Sandy Point to Thomas Point. and ... do ..•..••••. 

month of Severn river. 
Severn river, Hackett's Point to Cedar Point .••.. do ...••••••. 
Severn river, (included in No. 176) •••••••..••. do .....••••. 
South river, Chesapeake bay .....••••.••..•..• do .....••••. 
South river, (included in No. 248) ....•••.••.•.. do .•••.••••. 
South river, (included in No. 176) .•••..•••.••.. do .....••... , 
J<'rom Sanders's Point to Cbew's and West .•.. do .••••.•.•. ' 

river. 
From Chew's to Parker's creek .•••••••••••••.. do .••••••••. 
From Parker's creek to Cove Point. •..••...••.. do .....••••. 
Cove Point and vicinity..... . . • • • •• • • • • .. • •.• do .••••••••. 
Patuxentriverentrance, Cove Point to Drnm .••• do .••••••••. 

Point. 
Patuxent river, from Point Peterson to Rattle •••• do •••••••••• 

creek. 
Pa.tux en t river, from Rattle creek to God's .••• do ••.••••••• 1 

Graco Point. t 

Patuxcnt river, from God's Grace Point to •••• do •••.•••••. 
Point Sollin. 

Patuxent river, from Point Bollin to Point •••. do •••• •• - ••• 
Jones. 

Jenkins's creek, Cambridge, Oyster Point, ••.. do •.•••••••. 
and Jamaica Point. 

Potomac river entrance .•••.••.••••••••••.••.. do .••••••••. 
St. Mary's river •..••••.•••.••.••••••••• ~ .••.. do •••••••••• 
St. Georg6' s island, St. Mary's river ••••••.•.•.. do •••••••••. 
Williamsport and vicinity. • . . • . • • • • • • • • • • . • •.. do •••••••••• 
Yieinity of Rosier's Blulf .••••..•••••••••••.•.. do •.•••••••. 
From Bladensburg to Leesboro', adjaceat to •••• do .••••••••• 

District of Columbia. 
Vfoinity of District of Columbia, (southeast •••• d<> •••••••••• 

portion.) 
Northeast side of District of Columbia •••••.•••. do .•• : •••••. 
Tenallytown t-0 Great Falls ....•••..•......••.. do .••.••••.. 
'l'enallytown to Rockville. • . • • . • • • • • • • • • • • • ... do .••••••••. 

Jones's Point, Potomac river ...•.•..•.•... Virginia ·······1 
Jones's Point, near Alextwdrla; contiuua· ••.• do •••••••••. 

tion of special survey. 

Scale. 

1-20,000 
1-20,000 

1-10, 000 
1-10,000 
1-10, 000 
1-10, 000 
1-J0,000 
1-10,000 
1-20,000 
1-20,000 
l-10, 000 
1-10, 000 
1-10,000 

1-10,000 
1-10,00<I 

1-JO,O{)() 
1-10,00<I 
1-20,000 
I-20,00-0 
1-10,000 
I-20,000 

1-20,000 
1-20, 000 
l-20, 00-0 
1-20,000 

1-10,000 

1-10,000 

1-10,000 

1-10,000 

1-20,000 

1-20,000 
1-20, 000 
1-20,000 
HW,000 
l-5,000 

1-15, 000 

1-15,000 

1-15,000 
J-15, 000 
1-15,000 
1..:10, 000 
1-1, 000 

Date. 

1645-'46 
18ri2 

Topographers. 

I • i GeQrge D. Wise ••••.•.•. 
I II. L. Whiting ••....•... 

1845 J GeQrge D. Wise ••••.••.. 
1849 

1 

J.B. Gliick ..••••....•.. 
1863 
1864 
1864 
1865 
1847 
1846 

1851-'55 
1865 

I J. W.Donn .•••........ 
.

1 

C. M. Bache .........•.. 
C. T. Iardella .......... . 

1--·· .. do .....•••••..•.•. 
' George D. Wise ..•...... 
.. .... do .....••••.•.•.•• 
J.B. Gllick, H. L. Whiting 
C. T. Iardella ..••••.•... 

1844 I J<'. H. Gerdes .•..•..••... 

1845 .••••. do •••••••••..••••• 
1844 .•••.. do .••••••••.•••••• 

1844 
1044 
1847 
1847 
1844 
1846 

1847 
1847 
1852 
1848 

1860 

1860 

1859 

1859 

1848 

1849-'56 
1858-'59 

1859 
1862 
1862 
1863 

1863 

1863-'64 
1864 
1864 
1863 
1863 

...... do •.•..••••.....•. 

George D. Wise .•...•... 
• •••.. do •.•••••.•••.••.• 

R. D. Cutts .•••••.•••••• 

J. J. S. Hassler ••••.•.•.. 
...... do •.••••••••••.••• 
John Seib .••••.•.••.•.• 
R.D. Cutts .•••.•...••.• 

H. Adams .••••••..••••• 

•••••• do •••••••••••••••• 

•••••• do.·-···· •••••••• 

•••••. do •••.•••.•.•.•••. 

R. D. Cutts, John Seib ..• 

• ••••. do •••••••••••••••• 
H. Adanis •••••••••.•..• 
.•.... do .••••.••....••.. 
J. Meehan, C. Hosmer ... 
A.M. Harrison ......••.. 
C. Ferguson ••••••••.••• 

J. W.Donn •.•••••••••• 

Ferguson and Adams .••• 
F. W. Dorr ..•......•••. 

.••••• do •••••••••.•••••• 
A. M. Harrison ...••.•••• 
C. ).(. Bache •••••••••••• 

Register 
number. 

219' 
401 

216 
217 

929 
936 
955 
977 
22l 
220 
306 
983 
175 

179 
174 

176 
177 
248 
249 
178 
198 

280 
281 
388 
256 

812 

813 

814 

815 

257 

458 
776 
804 
879 
895 
903 

950 
945 
946 
90f> 
909 



 

THE UNITED STA.TES COAST SURVEY. 
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Localities and limits of sheets. State. 

ATLANTIC COAST-Continued. 

Potomac river, from Jones's Point to Little Yiiginia - ••.••• 

Falls bridge. I 
Topography around Fort Lyon •••••...•••..•.• do •...•••••• 
Alexandria to Bailey's Cross-roads .•••......•.. ·do •••.•••••• 
Bailey's Cross-roads to Miner's Hill ............ do ••..•••••• 
Alexandria. to Mount Yemon ••••••..•••••...•. do .•..•••••• 
Alexandria to Burke's station . • • • • . . . . • • . . • ••. do .. · ..•..••• 
Dogue run to Fairfax road ••.•••••••........•. do •••.•••••. 
Aqueduct to Chain bridge_ •...•••.... ___ - ...•. dO--- - ---- --
Chain bridge to Prospect Hill.... . . . . . . . . . . _ ... do ••.•••.••. 
Vicinity of Forts Ethan Allen and Marcy. _ _ ... _do_ .....• __ _ 
Potomac river, from Sharpsburg to Berlin.... Maryland ••.•.. 
Potomaeriver, from Berlin to Hester's island ..... do .. _ .. ----. 
Potomac river, from Hester's island to .... do .••••••••• 

White's ferry. 
Potomac river, from White's ferry to Young's ..•. do •.•...•••• 

island. 
Potoma.e river, from Young's island to Rush- ...• do •••.••••.. 

ville. 
Potoma.eriver, from Rushville to Great Falls ..... do ••..•••••. 
Entrances to Great Wicomico and Potomac Virginia _ •••••• 

rivers. 
Ingram's ba.y, Dividing creek, and Fleet's .... do •..••••••• 

bay. 
Rappahannock river, entrance •••••••..••...•.• do .•..•••••• 
Rappahannock river, Mechirn's creek to ----dO--------·· 

Stiff. 
Rappahannock river, Be.iley's Bluff to Me- ..•. do---· ••.•.. 

chim's creek. 
Rappahannock river and Currotoman .•..••..••. do ••..•••.•. 
Rappahannock river ••••••..••••••..•.•.. - .... do •••••••••. 
Rappahannock river, Lagrange to Punch- .••. do ••.••••••• 

bowl. 
Rappaha.nnock river, Punchbowl to Layton ..... do ••..•••••• 
Rappa.bannock: river, La.yton to Accaceek .... do .••••••••. 

Point. 
Rappahannock: river, from Accaeeek PoinL ----do ••• -····-

to Ferry Me.rah. 
Rappa.hwwock river, from Ferry Ma.mh to ___ . do .• _ •• _ •••. 

<3liff. 
Rappahannock river, from Clift' kl Leeds. ____ .. do ••• - •••••• 
Rappahannock river, from Leeds to Briclc .••. do"- •••••••• 

Quarter. 
Rappa.bannock river, Brick Qua.rter to Hol· .••• do •••••••••• 

land Point. 
Rappa.bannock river, Holla.nd Point to •••. do •••••••••• 

Lamb's creek. 
Rappa.haunock river, above Corbin's Neck ..•••• do •••••••••• 
Rappahannock rive:r, from Taylor to Fal- •••. do •••••••••• 

mouth. 
Manassas, rebel defenC;68 •••••••••••••••••••••• do •••••••••• 
Frederickaburg, vicinity of •• "... • • • • • • • • • • • ••• do •••••••••• 
Rappa.bannock river, part of the left bank •••• do •••••••••• 

in the vicinity of Frederiebburg. 

Scale. Date. 

1-15, 000 1863 

l-10,000 1863 
1-15,000 1864 
l-15,000 1864 
1-15,000 1864 
1-15,000 1864 
1-15,000 1861 
1-15,000 1864 
1-15, 000 1864 
1-15,000 1864 
l-10,000 1865 
1-10,000 1865 
1-10,000 1865 

1-10,100 1865 

1-10,000 1865 

l-10, 000 1865 
1-20,000 ]850-'56 

1-20,000 1850 

1-10,000 1851-'56 
1-10,000 1Bfl7 

1-10, 000 1857 

1-10,000 1857 
1-10,000 1856 
1-J0,000 1856 

1-10,000 1855 
1-10,000 1855 

1-10,000 1855 

1-10,000 1855 

1-10,000 1855 
1-10,000 1855 

1-10,000 1854 

1-10,000 1853-'54 

1-10,000 1853 
1-10,000 1853 

1-10,000 1862 
1-10,000 1862 
1-10,000 1862 

63 

Topographers. rRegis:: 
] numl>er. 
i 

C.H. Boyd_-····· .•••.. 910 

C. M. :Bache .••••.••••.. 9Hi 
F.W.Dorr.·-····-··---1 941 
C. Rockwell .•••••.••.•. 942 
J. Meehan .•.••. _______ . 947 
F. W. Dorr_ .•••••••••.. 949 
J. Meehan ...••. ··--._._ 948 
Dorr, Meehan, Robbins .. 943 

IF. W.Dorr ·-····· ..•... 944 
T. W. Robbins.·-··· ••.. 951 
John W.Donn .••••. ···- 985 

\._ .••. do .. _______ .•.••. _ 9&i 
. ••••• do ••.•••......••.. 987 

I 
i ...... do .•••••.••••.••. _ 988 
I 

) ..•••• do •••. -..••..••••. 989 

! ...... do .... -····· •••••. 990 i John Seib_ ..•.••..••••. 500 

I J. °""· s. A. w ~•wrlgl"· 1 
310 

I John Seib ..........••.. 521 
I Hull Adams ____________ 660 

659 i------do. ___ ···-·· ····-· 

...... do. _____ -----··-·· 661 
\- ..... ao ................ 603 
, .••••• do ••........ ····-- 602 

John Seib, A. Strausz ... _ 520 
..•••• do •....•.••.•••••. 519 

-••••• do •••....••.•••••. I 518 

..•••. do .•...•.••.•••••• 517 

••.•.. do ....•...•••••••• 516 
•.•••• do •••.....•••••••• 515 

John. Seib •••••.•••••••• 514 

•••••• do •••.•..••.•••••. 513 

.••••• do ......•••..••••. 435 

.•••.. do ____ . - - - - . -·--·· 434 

H.L.Whiting,C.M.Bache 848 

C.M.Baehe ...... ····-· 871 

T. W. Robbins ..•••. ·- .. 872 
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Localities and limits of sheets. Sta to. 

ATLANTIC COAST-Continued. 
I 

Ra.ppahannock river, reconnaissauce of 1 Virginia ...... . 
roads, part of left bank. 1 

Chesapeake bay, from Wolf Trap to Cherry l····do .••..•.•.. 
Point. 

Mobjack bay, tributary of Chesapeake ..••• · I· ... do ..•.••.•.. 
Mouth of York river .•.•...•.•••...•..••• · 1 · .. ·do·· - · · • • • · · 
York river, from Wormley to Clay Bank ....... do .••.••••.. 
York river, from Clay Bank to Mount Folly. i .... do .••....•.. 
York river, from Mount Folly to "West Point.! .... do •••.•.••.. 

I 
:Back river and Pocosin river entrances ...... \ .... do .•........ 
Old Point Comfort and entrance to Hampton , ...• do •••.•..•.. 

roads. I 
Hampton roads and vicinity ..••••.•...•... I .... do •••.••••.. 
JameR river entrance ........••••..... ····i····do .••....••. 
James river, from May cox Point to City : .... do •••••..... 

Point. i 
Appomattox river, from City Point to Point f .... do •......•.. 

Walthall. f 

Part of Appomattox river and Petersburg ... ! .... do .......•.. 
James river, from City Point to Curl's Neck.I ..•• do .••.•.•••. 
James river, from Curl's Neck to Dutch Gap .... do ••..••.... 

James n:er, from Dutch Gap to Wilton:···1····do .••. •·•••· 
J .imes nver, from W arw1ck bar to Rich- .... do ..•....•.. 

mond bar. · 
James river, from Drury island to Mayo's ' ...• do •.•..•.•.. 

bridge. 
James river, Trent's Reach ..••••...•.•..•.•.. do .••..••••• 
Richmond city .•...•...••••••••....••.•.•.... do •••..•.••. 

Scale. 

1-10,0UO 

1-20,000 

1-20,000 
1-20,000 
1-20, 000 
1-20,000 
1-20,000 
1-20,000 
1-20,000 

1-20,000 
1-20,000 
1-10, 000 

1-10,000 

1-10,000 
1-10,000 
1-10,000 
1-10,000 
1-5,000 

1-5,000 

1-5,000 
1-5,000 

Date. 

1862 

1853 

1853 
1853-'54 

1857 
1857-'58 

18f>8 
1853-'54 
1853-'54 

1853 
1853 
1853 

1853 

1853 
1sr,3 
1853 
1853 
1853 

1853 

1853 
1857-'58 

Topographers. 

T. W. Robbins ...••.•... 

John Seib ..........•... 

.•.••. do .......••.•.••.• 

.•••.. do ••...••••••••••• 

.•.••. do ............•••. 

...•.. do ••...••.•.•••••• 

...•.. do ........•....•.. 

.••••. do ••...••••.••••.. 

.••••• do ••.•.••••••••••• 

.••••. do •.....•••...•••. 

....•. do .....••••.•••••. 

...••• do ..........•••••. 

.••••• do ••.....••.•.••.• 

J. Seib, S.A.Wainwright. 
John Seib .......•..••.. 

.•••.. do •.....•••.••••.• 

.•.... do ............... . 
S. A. Wainwright .•••••• 

.••••• do ••...•••••••••• · 1 

•• •• • .dO •• •. • • • • •••••.•.I 

H.Adams ...•..•....... 
Nansemond river, upper part .••••.•••.•••. ' .... do •••..•••......••••••.•.••......... John Seib ..••••..•.•.•. 
Elizabeth river, entrance ..••...•.......•.•.... do .......•.. 
Norfolk harbor .••••...••••..•••......•.....•• do •••.••••.. 
United States navy ya.rd, Gosport, a.nd rebel ...• do •••....•.. 

battery at St. Helena, opposite the navy 
yard. 

Plans of confederate fortifications, Elizabeth .•.. do •••.••.••• 
river. 

Lynn Haven roads •...••••••••..•••••••••.••. do •••.•••••. 
Cape Henry. • • • • • • . • . . • . • • • • • • . • • . • • • • • • . .•• do ••..•..••. 
Back bay . . • • • • . • • . • • . • • • • • . • • . • . . . • • • • . . ••. do .••....••. 
North river.. • • • . . • • • • . . . • • • • • • . • . . . . • • • • . ••. do .....••••. 
Head of Currituck sound... .• . . . . . . . . . • • . . Va. and N. C ... 
Accomack county, part of • • • • . • • . • • • • • • • • Virginia ..••••• 
Line across the peninsula of Eastern Vir· 1···-do .•.....•.. 

ginia, Accomack county. 
Curritnck sound . .• • • . . . . • . . . •• •. . . •• . •.. North Carolina .. 
Currituck sound, from North Banks io •.•. do •••..••••• 

Jones's Hill. 
Cnrrituck sound, from North Banks to North •••• do •••••••••. 

river. 

1-20,000 
1-10,000 
1-2,500 

1-2,500 

1-20,000 
1-20,000 
1-20,000 
1-20,000 
1-20,000 
1-20,000 
1-20,000 

1-20,000 
1-:JO, 000 

1-20,000 

Pasquota.nkriver, from entranceto:t1oating •••• do.......... J-20, 000 
bridge. 

Camden and Wade's Points, Albemarle •••• do.......... 1-20, ()(_)() 
sound. 

Big Flatty river, Albemarle sound . • • • • • • • • • ••• do.... . • • • • . 1-20, 000 
Little river and environs, Albemarle sound. • • ••• do.. • • • • • • • . 1-20, 000 

·• • • · · · · · • ·· .•••.. do •••..•••.••••••. 
1856 .•...• do .....•.••..••... 
1862 A. M. Harrison .•••••••.• 

1862 .••••. do ......•••••••••. 

1852 John Seib ••••••••••••.. 
1859 J.J.S.Hassler, J.Mechan. 
1859 .••••• do •••..••••••••••• 
1859 J.Mecha.n .•.•.•.••••••• 
1858 J.J.S.Hassler, J,Mechan. 
1862 C. Hosmer ...••••.•••••• 
1862 A. M. Harrison •••••••••• 

1857 J. J. S. Hassler .•••••••.• 
1851-'52 •••••• do •••••••••••••••• 

1848-'49 .••••• do ••.....••.•••••• 

1847 J.C. Neilson ..•••••••••. 

1861 J. Meehan •••••..••••••• 

1847 J.C. Neilson .••••••••••• 
1847 .••••• do ••••••.••••••••. 

Register 
number. 

873 

503 

504 
496 
685 
686 
722 
499 

502 

501 
497 
431 

390 

389 

430 
429 
428 

392 

391 

393 
684 
505 
498 
506 
850 

851 

507 
753 
743 
754 
736 
868 
890 

657 
381 

292 

207 

837 

008 
209 
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I State. 1__::1:"_: D1tte. i Topograpl1ers. 
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Localities and limits oi sheets. 

ATLA:STIC COAST-Continued. II I I 
Perquimons river, A1bemarle.so~nd _ ·: .. --- North Carolina .. i 1-20, 000 1847 I J.C. Neilson. _____ ...... 
Albemarle sound, from Snuths Pomt to .... Jo ......... .1 l-20,000 1848 j .J.J.S.Hassler ..•....... 

Sandy Point. I [ I 

Albemarle sound, from Lanrel Point to 1--- .do .•....... -I 1-20, 000 1848 i .. -- .. do ..... _ --- . __ .... : 

Smith's Point. i I j , 

Chowan ri.vei:, mouth of, Albemarle sound .. [ .... do.... . . . . . . 1-20, 000 1860-'G l I J. llfechan .. ___ . _ .. __ ... : 
Roanoke nver, mouth of, Albemarle sound .. j •••• do.... ...... 1-20,000 J8Gl 1·------do i 
Ro~nokc, Ea~t~1~st, Middle, and Cashai· 1 · - .. do .......... j 1-20, 000 1864 R. E. H~l~~~ : : : : : : : : : : : : f 

nvers and vw1mty. i · ' 
Albemarlesound,fromLongshoaltoLaurel 

1 

.... do .......... I l-20,000 , 1818 i J.J.S.Hassler .•••...... ' 

fu~ I i 
Alligator river, from Cypress creek to Long 1 •• _.do. __ ..... _. i 1-20, 000 1849 A. W. Longfellow ... _ ... ' 

shoal. I i 
Alligator river, from Cypress Point to Bear i··--do .......... j 1-20,000 

Point. . I [ 
Albemarle sound, Durant's ISiand, Hollover ., .... do .......... : 1-20, 000 
Durant's island, Albemarle sound .. __ ....•. 1 .... do .......... I 1-20, 000 
Roanoke sound, Kill Devil Hills to Nag's 

1

1 •••• Jo .......... j ...... ·---·· 

Hoo~ I 
Croat.au sound and lower end of Roanoke _ ... do ... _ ...... 1 l-20, 000 

island. I \ 
Roanoke island, part of ......•••. __ ...... ! .... Jo .......... i 1-20, 000 
Rrnlie'R island, NRg's Head to 'Vreck ... ___ . f .. - .do .. - ...... · 1 l-20, 000 
Rodie's :sland, part of. ...... ~ _ .••........ ·I· ... do.......... 1-20, 000 
From W rec~ Stafford to Bay E1gnal. _ ............ do .........• 

1 

1-20, 000 
From Bay signal to Cape Hatteras .•............ do.......... 1-20, 000 
From Cape Hatteras to Hatteras inlet .. _._ ... - .. do .... - - - - - .

1 

1-20, 000 
From Hatteras inlet to Great Swash _ .• __ •..... do.... . . . . . . 1-20, 000 

Hatteras inlet. •••••...•... ----------· - -- · --- .Jo .... ····- ·I 
Hatteras inlet. ••••... _ .....••.•.• __ .. . . . . _ . __ do . _ . _ ...... , 
Ocracoke inlet ....•.. _ ...... _ ••• _ •..... _ . . _ .. do ......... . 
Ocracoke inlet. ........ _ ... _. _ ... __ . _ .. _ . . .. _do _. _ ... __ .. 

Neuse river, (shore-line) ...••..••••.••. _.. . .. do .•........ 
GoldsLorough, western approaches, includ- . __ .do._._ ..... . 

ing its defences. 
Goldsborough, eastern approaches to ...•...... do __ ....... . 
Cape Lookout and part of Cove sound._ .•...... do ......... . 
Beaufort harbor .•••••.....••.•••••.•. __ •... _.do ......... . 
Beaufort harbor .•.••. ____ .. __ ··-- ••.• _ ... __ .. :lo .•.•... _ .. 

Beaufort harbor .•••••...... ·----· ••.... __ . _ .• do ......... . 
Beaufort harbor, resurvey ..•.•..•••. _ ..... __ .do ....... _ .. 
New river and part of Stump sound .••• _ .... __ .do ......... . 
Topsail sound and Stump sonnd ....•...... ___ .do ...... ___ . 

Topsail sound, from Water's bay to Old .... do ..... - - •.. 
Topsail inlet. 

Rich inlet and Topsail sound ..••••••. _ .. _. _ ... do .......•.. 
Middle sound and Topiiail sound ••• _. _.. • • _ . __ do_ .......•. 
Masonboro' inlet and Middle sound •••.. _. _ ...• do ••........ 
Myrtle sound ••••••.•• _ .•..••••••••••... _ .... do .••.•.... _ 
Myrtle sound and J<'ederal Point •••••• __ . . . . .•• do .....•..•. 
Ca.pe Pear •mtrance and Smith's i51ands .....•.. do •..•...••. 
Oa.k island, Cape )<'ear entr&nce, and Smith- I •..• do .•••... ~: .

1

. 

ville. I 
Cape Fear river, lower part, and approaches. __ .• do. __ . . . • •. 

c s 9 

1-20,000 
l-J0,000 
1-20,000 
1-10, 000 
1-20,000 

l-10, 000 
1-20,000 
1-10, 000 
1-10, 000 
1-20,000 
1-10,000 
1-10,000 
1-10, 000 
1-20, 000 

l-J0,000 
1-10,000 
1-10, 000 
1-10,000 
J-10, 000 
1-10,000 
1-10, 000 

1-10,000 

1849 

1848-'49 
1861 
1851 

1864-

1861 
1849 
11360 
l8f>2 
1852 
1860 
1860 
1852 
18'>7 
18::.2 
1857 

1863-'{i4 

1865 

1865 
1853 
1851 
1s;,1 

18::>4 
1862 
1856 
18f'6 

18fi7-'58 

1857 
1857 
1857 

1857 
1857 

1851-'56 
1851 

1858 

...... do .... ------··---

.T..J. i'. Ha..slrr ........ . 
J. :Meehan ....••.. --- .. . 
J. J. S. Hassler.·--- .... , 

R. E. Halter ...•••...... 

J. Meehan .....•........ 
A. ""· Longfollow .. ___ .. 
J. Meehan .. -------- ... . 
Hull Adams ........... . 

...... do ............... . 

J. Meehan ... ----· ..... . 
..• - .. do ......•••.. _ ... . 
Hull Adams .••••• ____ .. 

J. Mecluw .... ·--- ..... . 
Hull Adams ........... . 
J. Meehan .... _--·. ___ .. 

A. Strausz ...•.• ---·-· .. 
F. ,V. Dorr.·--··- ..... . 

C. Rockwell .•.•• - .•.... 
A. S. 'Vadsworth ........ j 
H. L. Whiting-----· .... I 
Charles P. Bolles - - . - •.. 1 

A. S. Wadsworth ...••••. f 

:.~~,';:~!:~~;h,J.~i~~h~;li 
; 

...... do .......... do._ .. 

J. Meehan ..... --- ... -- . 

..•••. do .•....•••. - - . - .. 

.•••• do .••. ---··· .•••.. 
..•.•. do .••...•••. ----·· 
..••. do ......•••....... 

...... do .......•.... - .. . 
Charles P. Bolles. - ..... . 
...... do .... -----------

65 

Heg-istcr 
number. 

210 
247 

2ll 

824 
8:l6 
922 

246 

284 

285 

29:1 
823 
351 

933 

826 
3;,4 
7()) 

3ti7 
377 
7~)() 

7!}2 

372 
623 
376 
622 
928 
970 

971 
416 
315 
:wi 
438 
874 
558 
565 

711 

617 
6Jtl 
(jHJ 

620 
621 
346 
345 

708 
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APPENDIX No. 8-Continued. 

-------------- -----------, ---~~---- ---------- ---
I 

-~~~:lities and. ~mits of she:~---1 
ATLANTIC COAST-Continued. i 

State. Scale. 1 

---! 
Cape :Fear river, lower part, including New I North Carolina -I 

inlet. I 1 

Cape Fear river, Bay lights to Reeve's Point. j .... do ........ .. 
Cape Fear river, Reeve's Point to Ifill Lane.l .... do ........ .. 

C,ape Fear river and Campbell's island ..... 1 .... do ....... - --
Cape Fear river and mouth of Brunswick 1 .... do .... ·----· 

creek. ' 
Cape Fear river and mouth of Northwest [ .... do ...... 

river. \ 
Cape Fear entrance, and westward ....••.. j--··do .... ·-·--· 
Lockwood Folly inlet and vicinity ....... -I·· .. do ......... . 
}'rom Lockwood Folly to Bacon's inlet ..... i •••. do ....... _ .. 
Winyah bay and Georgetown harbor ..•• - - . ! South Carolina . 

! 
Winyah bay and Georgetown harbor ... - - -- j · ... do ...... - - - . 
Georgetown harbor------------ ...... ----1--··do ......... . 
Bull's bay ............. ----- ............ i .... do .•.... -- .. 
Dewes and Capers islands ------ ...... ---- i .... do ....... ---1 
Part of Long island, Breach inlet to Rattle- j .... do .... • • · - - -1· 

snake inlet. ! 
Charleston harbor, north side, and Sullivan's : .... do ....... - - . 

island. I 

1-10,000 

J-HI, 000 
1-10, 000 

J-10,000 
1-15,000 

1-10,000 

1-10,000 
1-10,000 
1-10,000 
1-10,000 

1-10,000 
1-20,000 
1-20,000 
1-20,000 
1-20,000 

J-10, 000 

Charleston harbor, south side to Light- i .... do .... ------ 1-10,000 
house inlet. [ 

Charleston city and vicinity .............. ; .... do ........ ..I 1-10, 000 
Morris island aud vicinity ........ ---- .... f .... do .... ---- .. 1-10, 000 
Part of Folly island·----------- .......... i .... do.... ...... 1-20,000 
Foll~ i~land and vi~init~ ............. ----1----do.......... 1-20,000 
Morns island and :Folly island ... --··.----- .... do.......... 1-10, 000 
Defences of Chal'ieston ... ---- -- . -- ....... 

1 

.... do .... -- .......... __ ... . 
Folly island, west end to Kiawah island ........ do.......... 1-20, 000 
Stono river, mouth of, and rebel earthworks .... do.......... 1-20, 000 

of Cole's island. \ 
Rebel earthworks on Cole's island and fort , .... do .... ------

at Old Battery, Stono river. ! 
North Edisto river, northeastern part ....... I .... do ........ .. 
North Edisto river, southwestern part .•.•.• [ .... do ........ .. 
Part of Edisto isl1rnd and Jehossee island ....... du ........ .. 
South Edisto river ... ---- ---- ................ do .... ------
St. Helena sound-------··-·--· .............. do ........ .. 
Coosaw river and vicinity .................... do ........ .. 
Poeotaligo bridge, vicinity of. ......... - - ...... do ........ .. 
From }'ripp's inlet to Port Royal sound ........ do .... ------
Broad river, shores of .. -·---- ................ do ........ .. 
Daw island, Port Royal sound ...... ··---· .... do ........ .. 
J!'rom Port Royal sound to mouth of May .... do ••••.••••• 

river. 
From May river to Savannah river .•.. - . - .. • ... do ...... ___ • 

From Cross Tides to head of Isla island, Georgia .. ·-----
Savannah river. 

Savannah river entrance to l!'our-mile Point. - - •. do ••••.•• - •• 
Savannah river, city and Elba island. ______ / .... do ......... . 

Savannah city and environs~ .. ···--· ··---1----do .... •• ·-·· 
Savannah city and vicinity, (northward) ....... do ........ .. 

) 1-10, 000 { 
l 1-2, 500 ~ 

1-20,000 
1-20,000 
1-20,000 
1-20, 000 
1-20,000 
1-20,000 
J-10, 000 
1-20,000 
1-20,000 
1-20,000 
1-20,000 

1-20,000 
1-10,000 

J-10,000 
1-5,000 

1-10, 000 
1-10,000 

Date. Topographers. 
I . 
; Register 
I number. 

I 
1858 I Chadlls P. Bolles ........ I 

1851-'52-'561 ...... do .... ---- .. ·· .. --1 
1853 C.P.Bolles,G. W.Greg· I 

1853 
1853 

1853 

1852 
185u 
1857 
1857 

1857 
1857-'58 

1857 
1856-'57 

1854 

1849-'58 

1849 

1857-'58 
1858 

1849-'50 
1858 
1864 
1865 
1854 
1862 

1862 

1851 
1851 

1856-'57 
1852 
185u 

! ory. 
j Charles P. Bolles ... - .. _-I 
...... do ....... _ ........ ! 

, .. _ ... do __ • ______ ... ___ -I 
I 

;:::::::::::: :::::: ::::::[ 
, _____ .do .... ------ ...... 1, 

I S. A. Wainwright, H. L. j 

' Whiting. i 
1 •• - - .. do .......... do .... \ 
: H.L. Whiting ........ .. 

W.S.Edwards ........ . 
l Lieut.Cow.J.N.Maffit .. 
. R.M. Bache ............ ] 

! 
S.A..Gilbert, W.S.Edwardsi 

-----·do ......•... do ... -1 
I 

W. S. Edwards ......... ! 
John Seib .............. [ 
S. A. Gilbert ............ \ 
John Seib .............. j 
W.H. Dennis··---· .... J 

C.0.Boutelle ---------·\ 
R.M.Bachc ............ 

1 
C. Rockwell ........... . 

...... do .......... ------1 

George D. Wise .•..••••. 
...... do .............. .. 
John Seib ............. . 

-----.do •.•. ·----- •••••. 

•••••• do .... -----··-·-·· 
1865 I W. H. Dennis ___ ...... . 
1865 F. W.Dorr ........... .. 
1859 
1865 
1859 

1859-'60 

J. Seib, C. Rockwell. .... 
R. E. Halter-----· ••.•.. 
J. Seib, C. Rockwell ..... 
C. Rockwell ••••••••.••. 

1859-'60 ...... do ............... . 
1852 H. L. Whiting •• - ...... . 

1852 
1852 
1852 
1852 

l ...... do .•••••••.••••••• 
...... do .... ------ ...... 

I ... _ .. do ••••• _ ••••• ___ •• 

-• - - .. do .•. - •• _. - - • _ . - .. 

709. 

344 
446 

449 
447 

448 

674 
673 
672 
527 

526 
834 
772 
681 
471 

262 

261 

710 
715 
296 
714 
964 
976 
491 
899 

900 

322 

327 
679 
508 

611 
996 
974 
840 
997 
839 
809 

803 
36() 

379 
383 

343 
385 
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Localities end limitA of sheets. State. I Scale. 
I 

Date. Topographers. i Hei::ister 
I nun1lH~r. 

I I 
I 

.-\TLANTIC COAST-Continued. I 
Savannah, vicinity of •. . . . • • • . . •• . . . . . . . . Georgia .......• tin. to 1 mil el 1865 W. H. Dennis •......... I 

Wassaw sound and vicinity ...•••............. do .... ······! J-20,000 i 1863 i .••••• ilr>- ... - ------ ------'1· 
Ossabawsoundandvicinity ····-----···--.·---do .......... 

1 
l-l0,000 I 1851' I A.M.Harrison ...•...... 

From Ossabaw sound to St. Catharine's sound! .... do.......... 1-20, 000 l 1850-'59-'60, H. S. Du Ya! _ ...•...... , 
Ogeechee sonnd and vicinity .. _____ .... ___ I_ ... do ....... ___ 1-IU, 000 1 1858 i A. M. Harrison ...•..... -I 
Ogeechee, Vernon, and Burnside rivers ........ do.... . . . . . . 1-20, 000 1865 i C. Feudal!. .• _ ......... i 
'Wilmington river a~~ ~stuaries. __ .... _ .. _ ... do ........ __ 1-20, 000 1865 1

1 

...... do ........•....... I 
Sapelo sound and v1cm1ty ....•...•••.......... do.......... l-20, 000 1857-'GS I A. W. Longfellow ...... -1 
Sapeloisland, (reconnaissance)............ .do .......... l-l0,000 1857 I H.S.Du Ya! -----------1 
Blythe island and Brunswick harbor ........... do.......... 1-JO, 000 J85G-'58 i A. 'iV. Lougfellow ....... : 
St. Simon's sound ...••••.•....•.............. du....... 1-10, 000 1856-'57 I· -- ... do .... ------ ..... -i 
Chickamauga battle-field .... ------ ..... _.. . .. do.......... 1-20, 000 1864 [ C.H. Boyd .•........... ii 

St. Mary's river and vicinity . . • •• . . . . . . . . . Ga. and Florida. l-10, 000 1857 J A. !I. Harrison ......... 

1 Cumberland island, base site, (reconnais- Georgia.. . • . • . . 1-10, 000 1857 j'. -----do. - ....•••....... 
1 

~~) I 
Fernandina harbor and vicinity .•..•.... _ .. Florida __ .----- J-JO, 000 1857 1- ..... do .... ------ _____ .

1 

Amelia river and vicinity ..•••••........... ___ do.......... 1-JO, 000 1857 I ...... do .....•.••..... --1 
St. John'_s river and Fort George inlet...... ___ do.......... 1-lO, 000 l8ii3 \I KM. Bach; ..•......... 

1 
St . .John's river, from entrance to Brown's .... do ...... - •. . 1-10, 000 1855 .

1 
A. M. Harrison ......•.. · 1 

creek. 

St. John's river, Brown's creek to Point . -- .do ...... - •.. 1-lO, 000 1855 1- --... do ••. - - - · - -· - - - - - ·II 
Suarrez. 

St.John's river, Point Suarrez to.Jackson- ____ do ••.....•.. 1-10,000 1855--'56 ...••. do •...•.•.. 
ville. I - . . ... . 

South of St. John's river, from entrance to .... do.......... 1-10, 000 1858 I J. Meehan ____ ... __ .... . 
General E. Hopkins's plantation. 

St .. John's river entrance ......•••............. do ____ ------
Jacksonville and vicinity ...•••••...•..... 
Sonth of St. John's river, from General 

Hopkins's to Diego plains. 
Diego plains ......••••••••••....••....•.. 
North and Guano rivers, part of .......... . 
St. Augustine and vicinity ........•....•.. 
Flo1ida peninsula, from Point Padgett to 

Point Andrew, (triangulation sketch.) 
Cape Canaveral. .... _ .•...... - - . - - .. - - - - -
Indian river ...••..•••••. _ ...•.......... _ 
Coast of Florida, Miami river and Key Bis

cayne bay. 

Key Biscayne, from Shoal Point to Black 
Point. 

.... do ....••.... 

.... do ....••••.. 

. . . do .•...•.... 
.... do .•••••.... 
.... do .....•.•.. 
.... do ....•••... 

.... do ......... . 

.... do .••..•••.. 
_ ... do._ .. _._ ... 

.... do .....•.•.. 

Key Biscayne, from Turtle Point to Fender .... do ....••••.. 
Poi11t. 

Cards sound, from West Arsenieker to Jew .... do ..••••••.. 
Point. 

Ba.rnes's sound .••••••••.••••..•••.•.•...••.. do ..•••••••. 

Bames's sound, part of. •... -------------- .... do •.•••••••. 
Cape Sa.hie, from Palm Point to Upper •... do .••.•••... 

Crossing. 

Cape Sable, from Palm PointtoNorthweat •... do ..•••••••. 
Cape. 

Elliutt's key, Soldier key, and Ragged key •.•••. do •••••••••. 
Elliott's key, Cll:lsar's creek, and Old .... do ..••••••. _ 

Rhodes's key. 

Key Largo, Old Rhodes's to Basin Hill ........ do ....••••.. 

1-10,000 
1-10,000 
1-10,000 

1-20,000 
1-20,000 
J-10, 000 
1--69, 000 

1-20,000 
1-10, 000 
1-20,000 

1-20,000 

1-20,000 

1-20,000 

1-20,000 
l-20,000 
1-20,000 

1-20,000 

1-20,000 
l-20,000 

1-20,000 

186<1 
1864 
18.58 

1861 
1860 

1859-'60 
1859 

1850 
1860-'61 

1851 

1859 

W. H. Dennis _________ _ 

...•.. do .........•.•.•.. 
J. Mechan .......... __ .. 

F. ""· Dorr .........•••. 
....•. do .............•.. 

\·c;~;t~~~-;i.-Ls~~t~- ___ _ 
I Hull Adams .... __ --·---\ 

C. Ferguson .......•••.. 
Hull Adams .......• ___ _ 

C. T. lardella _ .... _ .... _ 

1859 .•••.• do .•..•..... ,. •••• 

1859 ..•••• do .......•...••••. 

1859 •••••• do ..•....•....•••. \ 

1859 .. - - .. do. - - - - - - - -· - -·---1 
1857 F. W. Dorr ...••... _____ i 

1857 .••••• do ..........••.•. 

1852-'53 Hull Ade.ms ........••.. 
18.53 •••••• do ••.........• - ... 

1854-'55 S.A. \Yainwright ..••... 

H72 
HOfi 
70(j 

841 
707 

!191 

9!1~ 

7~J 

fi7~ 

77i-; 

7fJO 

H34 

614 
(j~4 

613 

615 
411 

550 

551 

712 

96."> 
963 
713 

822 
784 
783 
765 

300 
785 
336 

774 

745 

746 

747 
758 
649 

650 

409 
408 

573 
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Localities and limits of sheets. State. / Scale. I Date. 

"T•A<T<c <O~'~C=<i":d- -r . 1--- ii~ 
Key Largo, Bastn Hill to Excelswr _ ...... - , Florida .•.•.. - -I 1-20, 000 

1 

From Egan Creek to Indian k(ly .... ·····-J---·do .•...•.... I' 1-20,000 I 
Long island, Mud and Captain key ...... - i .... do .•••••... - 1-20, 000 j 

Upper.Hatecumb.and 'Vindley's island ··--1----<lo .......... 1-:W,000 ,' 
Buchanan an~adJacent keys .•........ ····1···-do.... ...... 1-20,0UO 
Oyster and adjacent keys ................ _ -... do.......... 1-20, 000 
Lower l\fatecumb and Ligumnvitm keys .... 1 .... do.......... 1-20, 000 
Lower l\fatecnmb and Long k"Y- ...... _. ·- J-· .. do.......... 1-20, 000 
Duck Channel and Conch keys and part of 1 · ... do...... . . . . 1-20, 000 

Long key. 
Crawl, Grassy, and Tom Harbor keys and \ ...• <1-0.... • • • • • . 1-20, 000 

part of Flat Deer key. / I 
Vaccas keys ............................ , .... do.......... 1-20,00U 
Bahia Ilonda or Spanish liarbor ........... / .. - .do.......... 1-20, OUO 
Bahia Honda harbor, Pine Island signal ... [ .... do."....... 1-20,0UU 
Little Pine key, Johnson's Flat key, and ) .... do...... .. . . 1-20, 000 

oth~rs adjacent. . I 
Howes key, Ann<Jtte, Spanish, and others .. 

1 
...• do .•.•..... _ 1-20, 000 

Big Pine key, Ramroil key, and others ad-1 .... do ...... ····11-20, OOU 
jacent. 

Sugar-loaf, Cm1jue, Summerland, and Log- .... do .......... 

1 

1-20, 000 
gerhead keys. i 

Content, Water, Raccoon, and Knock-em- ; .••. do ..••...••. 1-20,000 
down keys. ; 

Johnst.on and Sawyer's keys .............. 
1

: .... do.......... 1-20, 000 
Snipe and Saddle Bunch keys_ ............ 

1

1 .... do. -.. .. .... 1-20, 000 
Mud keys ................................... do ...... ····[ 1-20,000 
Boca Chica aud adjacent keys ...••••••.••. f .... do .......... I 1-20, 000 

Keys ~orthand e~st of Boca Ch~ca ········1----do .......... I 1-20,000 
Key West, Stock island, aud adJa<:ent keys.

1 
.••. du .•.••. ··•· 1 1-10, 000 

Key off the harbor of Key West .......... ·/···.do.......... 1-20, 000 
Keys aud ledges, vicinity of Key West •.... , ..•. do .•••••..• _ 1-10, OOU 
Marquesas key and Boca Chica ................ do ......... _ 1-20, 000 
llarnes's .sound, part of ...................... do.......... 1-20, 000 

GULF OF MEXICO. 

Charlotte harbor, from Boca Grande en- .... do .•••••••.. 
trance to north of Boca N ueva Pass. 

Charlotte harbor, part of. • • . • • . . • • • • . . . • • . . .•. do .••••.••.. 
Charlotte harbor, from El Gabo to Peas .... do .••••••.•. 

creek. I 
Peas creek, he.ad of Charlotte harbor ..••••. ; .... do .••••.•••. 

San Carlos bay and approaches .••••••..•• ·/· ... do ......... . 
Charlotte harbor, approaches .................. do ......... . 

Charlotte harb~~· ~pproacbes ...••••....•• -1-- .. do .••••••... 
Bayport and v1Cm1ty, (western part) ........... do .••••..•.. 
From Raccoon Point to Chassabowitzka I .... do .••••••.•. 

river. 
From Chassahowitzka river to Homosassa •••• do .....•.•.• 

river. 
From Homosassa river to Green Point .•••••••• do .••••.•••• 

Homosassa river .•..•••.•••••••••.. ······/····do ......... . 
Crystal reefg and rivers ................... , .•.. do ......... . 

From Crystal river to Withlacoochee bay •• / •••• do ...... ····: 

1-20,000 

1-20,000 
1-20,000 

1-20,000 
1-20,000 
1-20,0UO 
J-20,000 
1-20,000 
1-20,000 

1-20,000 

1-00, 000 
J-10,000 
1-\!0,0UO 

1-20,000 

185.') 

1857 
18:>7 
1858 
1859 
1859 
11"57 
1858 
1857 

1854 

18[i7 
18&4 
1851 
18&7 

1857 
1857 

1856 

1857 

1856 
1855 
1855 
11-'5:1 

1853---'54 
J8f\O 
1850 
JBfiO 
1851 
1860 

1860 

1860 
1863 

1860 
1858 
1859 
1859 
1860 
1859 

1860 

1858-'59 
1857 
1858 
1859 

I 
Topographers. i 

I 
I 

-f 
I 
IS.A. ·wainwright ..... .. 

1- - ... - • - •• - • - - - ... - - - ...... - • 
I F. \Y. Dorr ............ . 

C. T. forclel!a ..•••.•••. -
..•••. do .............. . 
..•... do ............... . 

/ S.A. \Vaillwright ..... .. 
1 C. T. lardella _ ......... _ IF. W.Dorr .......... .. 

.•••.. do .•....•••••••... 

...... do .............. .. 
S.A. Wainwright ...... . 
Hull Adams _ ........ .. 
C. T. Iardella .•.••••.... 

.••••. do ............... . 

..•••. do .............. . 

..••.. do ............. . 

F. W. Dorr ............ . 

S. A. Wainwright .•.••. 
Hull Adams ....... - ... . 

.••... do ............ . 
R.M. Bache ........... . 
Hull Adams ........... . 

.•••.• do ....•.••.•...••. 
-·· ..• do ..•.••••.•...••. 
.....• do .•..•...••.••••• 
...... do .••.•......••••• 

C. T. Iardella. ..•••••• ., •• 

C. T. Iardella. _ ........ . 

I .••••• do ................ , 
....•• do ..•........••••. : 

I 
. ..••• do .••..•••••.• •••• I 
F. W.Dorr ••••••••••••. 1 

F. W. Dorr, C. Ferguson. I 
...•.. do ............... . 
N. S. Finney ...•...••••• 

..•••. do .....•••••.••••. 

..•••• do .••...•••••••••• 

.••••• do ..•..•••••.••••• 

.••••. do ............... . 

.••••• do .•.•.••••••••••• 

.••••. do .............. .. 

'Register 
number. 

m4 
640 
6!l0 
696 
748 
749 
641 
694 
688 

689 

651 
461 
3;19 

627 

626 
625 

568 

652 

560 
494 
493 
417 
457 
291 
302 
301 
319 
857 

853 

854 
85!> 

856 
693 
739 
738 
962 

782 

781 

779 
691 
705 
780 
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.APPENDIX No. 8-0ontinued. 

Localities and limits of sheets. 

GULF OF MEXICO-Continued. 

Witblo.coocbee river, (reconnaissance) 
From the \Vaccasassa to the \Vithlacoochee 

river. 
W accasassa reefs 
Waccasassa river, (reconnaissance) ...•••.. 
Cedar keys and vicinity, eastward ...•••••. 
Cedar keys .•....•.•••...•..•.•••..•.•.. 
Cedar keys ....•...•............•••..•.. 
Ocilla river .......••••.........•••.•..•.. 
From Ocilla river to St. l\fark's river ...... . 
St. Mark's river ..•••..........•••..•.... 
From St. Mark's river to Ocklockony bay .. 
Ockloekony bay .....•••.........••..•... 
Alligator harbor and St. George's sound .... 
St. George's sound from Royal bluff, includ-

ing Dug islanil. 
From Green Point, Apalachicola bay, to 

East Pass, St. George's sound. 
Delta of Apalachicola 1-iver ........•...... 

Apalachicola river ..•............•• , ..... . 
Apalachicola entrance ..... _ .......••.•... 
St. Vincent ijpund and island ......•....... 
St. Andrew's bay and sound ............. . 
\Vestern pnrt of Santa Rosa sound, Pensa-

cola buy. 
Pensacola bay, west side ...•••...•.•.... 
Pensacola bay, entrance •..•.....•..••.•.. 
Pensac.ola bay, navy yard ta Emanuel's 

Point. 

State. 

Florida .•... __ . 

.do .. - ...... . 

.do ..••...... 
.. do ..••...... 

. do ....•..... 

.. do ...•.. ··-. 
. _.do ......•. - . 

... do_ .. _····-· 

... do ......... . 

.. . do ....•..... 

... do ......... . 
.. do ......•... 
.. do .••••..... 

... do .....••... 

... do ......... . 

. .. do ......... . 

... do .•..•.•... ! 
.... do .......... '· 
. . . . do .•.••..... 

. . . do .••..•.... I 
.... do .•••...... 

. . . . do .••••.•... 

. . . . do .••••.•... 
. . . do .••••.•... 

Part of Pensacola, Escambia and East bays._ .... do ...•...... 
Santa Maria de G11lvaez bay .................. do .••.•.•... 
Bon Secour bay from Mullet to Cypress Point Alabama ....... . 
Mobile bay entrance anJ Dauphin island ....... do .••••.•... 1 

llon Seconr bay, Little Point Clear to Cy- I .... do ......... . 
press Point. I , 

Mobile bay, Mullet to Ragged Point .••.•• 1- ... do .•••••.... : 
Mobile bay, Ragged Point to Vessel PofoL./ .... do .••.•••... i 
Mobile bay, upper part ...•.....•... ······\··· .do .•••••.... : 
Mobile city ........•••••••..•.••••... ····1··· .do .••••..... : 
Mobile bay, Choctaw Point to Deer river- .. , .... do .•..••.... : 
Mobile river, Deer River Point to Cedar Point!' .... do ..••• - ..•. : 
Dauphi~ Island spit ••....•.....•••........... do .•••.•.... : 
Dauphin island, base line, and vicinity ..... / .... do .. - ...•.... 

Missis.sippi s-0und, Grand Ilatture to Grand I Mississippi ••... : 
Po mt. i 

Petit Bois island, Mississippi sound •...•.•..... do •••••• ••.. ' 
Mississippi sound, Grand Batture to West I .... do ..•.•..... ' 

Pascagoula river. , 

Born island, entrance to Mississippi sound .. / .... do .••••. .•.. : 
Horn island, Mississippi sound ••.•........ I .... do .••••••... ' 

From West Pascagoula river to Biloxi bay.· '1 · ... do· - • - • • - - - ·: 
Biloxi harbor, town Biid Baek bay . . . . . . • . . • ... do .••••••... 
Deer island, Mississippi sound •.••••....... 

1 

.... do .•••• - ..•. 
Ship island, Mississippi sound • . • • • • . • • • • . • , ... do ••••••.... 

Scale. 

1-10,000 
1-20,000 

1-10, 000 
1-10,000 
1-10, ()(!0 

1-10,000 
1-HI, 000 
1-20, 0(10 

1-2[), 000 
1-20,000 
1-20,000 
1-20, 000 
1-20,000 
1-20,000 

1-20,000 

1-20, 000 
1-20, 000 
1-20,000 
1-20, 000 
1-20,0()0 
1-10,000 

1-20,000 
l-10,0(IO 

1-10, 000 

1-20.000 
l-2l), 0(10 
l-20,000 
1-20,UOO 
J-20,0fJO 

1-20,000 
J-10, 000 
1-20,000 
l-20,000 
1-20,000 
1-20,000 
1-20,000 
l-10, 000 
1-20,000 

J-20, 000 
1-20,000 

1-10,000 
1-20,000 
1-20,000 
1-10,000 
1-10,0(10 
1-20,000 

Date. 

lS.~6 

1E56 
1E56 

1852-'54 
1852 
1854 

J85!J-'60 
Je56 

] 85~l-'fi0 
1859 
11''18 

1858 

1856-'57 

1857 
18ri7 
1858 
18.GS 
1855 
185ll 

1s;;s 
1856 
1856 

1858 
1860 
1849 
1847 
1849 

1849 
1849 
18f>0 
1850 
1850 
1849 
18[>3 

J846-'51 
1848 

1848 
1848 

1847 
1849 
1851 
1851 
1852 
1848 

I 

• ••••• Clo •••.•••••••••••. : 
...... do ..........•..... : 
...... do ............... . 
...... do .........••..... ' 
. ..... du ............... . 
F. H. Gerdes .......... . 

I , 
' ...... do ...•...••••.•... 
..•••. do .•.•............ 
.•••• - Clo •••.•••..•••••.. 

. ..... do ..........••.... i 

...... ao ................ . 
I ·w. E. Greenwell ....•.. 
l ...... ao ............... . 
/····--do .... -...••..•... 

I::::::~::::::: : : : : : : : : : : 
...••. do ............... . 
...••. do .........•••••.. I 
•••••• Clo ••••••••..••.... ! 
..••.. do .•.......••••.•. : 
..•••. do ..•.......•..... 
F. H. Gerdes .••.•..•... i 
W. E. Greenwell, F. H. 

Gerdts. 
\V. E. Greenwell ..••••. i 
...... do .•••..••••••.••. 

.••••. do .••......••.•... 

.••••. do ..•......•••.... 

...... do ...........•... 

.••••. do .•.•....•••.•.. 

W. E. Greenwell ...... . 

69 

Rep;ieter 
llU!llber. 

rm 
5(m 

572 
423 
422 
454 
8Jtl 
575 

ii'l 
Li% 
6\J7 

647 

G48 
601 
()44; 

G98 
477 
70) 

700 
5Gt) 

567 

717 
797 
277 
240 
276 

286 
294 
2i38 
295 
287 
27;; 
406 
326 
243 

245 
273 

241 
274 
323 
3'.l4 
:1,..i4 
244 
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.APPENDIX No. 8-Continued. 

Localities and limits of sheets. State. Scale. Date. Topographers. I 
Register 
number. 

~~~~~~~~~~~~~~~~~~~~~·~---1~~~~~~~~~~1-~~~~~~~~~-1~~~ 

GULF oF 1m:x1co-Continued. i 

Ship isla,nd, Mississippi sound ...••..••••. ·I Mississippi •••.. 
Cat island and Isle an Pied ............... 

1 
.... do ...•.•.... 

From :Mississippi city to Pitcher Point •.••.. i ••.. do .....•.... ! 
Harbor of Pass Christian .....••.•.••... - ·!····do.········· 1 

Bay of St. Louis and town of Shieldsboro' .. I .... do ......... . 
Malheureux island, Pearl riv€I to Point Clear.! .... do .•••••.... 
Pearl island and Yicinity ..••........•..... /--·.do ......... . 
Approaches to Vil"ksbnrg ....•••.••••.•... !---.do .•••.••.. 
Approaches to Grand Gulf ................ ! .... do ..••.•.... 
Mississippi sound, Isle au Pied to Nine- \ Louisiana .••... 

milP bayou. I 
Eastern and southern shores of Lake Borgne., ••.. do ......... . 
Lake Borgne from Proctorville tu Point aux i .... do ..•••.•••. 

Marehett. I 
Lake Borgnr from Fort \Vuod to Proctorville., .... do ..••.•.•.. 
The Rigo lets .....•.••••................. / .... do ......... . 
Lakes Borgne anil Pontchartrain, passes con· 1- ... do ..•••.••.. 

t . I 
nee mg. I 

Lake Pontchartrain, from Salt bayou to 

1

, ... - do······ ·• · -
Bayou Bonfuca. 

Lake Pontchartrain, from Bayou Bonfuca 1 · - ·.do······ • - · · 
to Ragged Point. 

Lake Pontchartrnin, from Bayou lo Bar to ,. ... do ......... . 
Bayou Coushon. I 

Point aux Herbs .. _ .••..•••...•.••.•.•... j .... do ..•...•... 
Chandeleur sound, western shore from Sand- i ..•. do ...••.• - •. 

fly to Crabtree. 

1-10,000 
I-20,000 
1-20,VUU 
1-10,000 
1-20,000 
1-20, 000 
1-20,000 
1-10,000 

1-5,000 
1-20,000 

1-20,000 
1-20,000 

1-20,000 
1-20,00(1 

1-20,000 

1-20, 000 

1-20,000 

1-20, 000 

1-20, 000 
1-20,000 

Chandeleur sound. western shore from Bar· . - •. do ... -·. • • . . 1-20, 000 
rel Key to Point Chico. 

Chanileleur islands from Sunrise Shell Bank .•.. do.......... 1-20, 000 
to Martin's island. 

Chan:leleur islands, northern part .......•...••. do ......... . 
Charnleleur islands ...••.••••....•••.•.•...•.. do .••.•..••. 

Chandeleur islands ..••• _ •••••.•..•••......••. do ..•••••... 
Pass a l'Ooutre •..•...••.••...•....•. ····i···-do .......•.. 
Isle Derniere, western part. ....•...•.••• _ ...•. do .•••• - . - .. 
Atchafalaya bay, entrauCB .........••.•.••..•• do ..•..• ·-·
Atchafolaya bay, eastern side ...•...••• _ ....•.. do ..••••••.. 
Atchafolaya bay, eastern side ...•.....•......•. do ..•....••• 
Atchafalaya bay, north side ..•.•....••••••..•. do ..••••.••• 
Atchafolaya bay, northwest part •..•.•........• do ..•••••••. 
Cote Blanche bay, eastern part .•.•.•.••••..••. do ..•••..••. 
West Cote Blanche bay, part of •..•.•••..•.••• du .•••••.•.. 

I 

West Cote Blanche bay, pa~t of ..•.••• - •• · 1'. ··.do.····· • • • · 
Fort Jackson, plan of, showmg the effect of .••• do ..•••..••• 

the bombardment on 16th to 24th of April, I 
1862. 

Galveston, East bay, and Bolivar peninsula., Texas .•••.•••• 
Galveston bay, Lawrenceeove to Stevenson's.[- ... do ......... . 
Galveston bay, Lawrence cove to San 

1 

.... do ••..•.•••. 
Jacinto bay, inclusive. 

Galveston bay, Highland bayou to Harris's 1 · ... do •••....••• 
si~nal. 

1-10,000 
1-20, 000 

1-20,000 
1-20,000 
1-10,000 
1-10,000 
1-10, 000 
1-10, 000 
1-10,00{) 
l-20, 000 
1-20,000 
1-20,000 

1-20,000 
1-10,000 

1-20, 000 
1-20,000 
1-20,000 

1-20,000 

1853 W. E. Greenwell ...••.. 
1848 ·- .... du .••.... - .•..••.. 
1852 j •••••• do ............ -·-· 
1851 ...... do .••......•..••.. 
1852 
1856 
1856 
1863 
1864 
185:{ 

1853 
1857 

1857 
18..~5 

1858 

1859 

1860 

1860 

1859 
1858-'59 

.T. M. Wampler ....••.•. 

\V. E. Greenwell.····-· 
R. l\L Ra.elm ...••••.... 
C. Fcndall .....•.•••.•. 
F. H. Gerdes ...••...•.. 
W. E. Greenwell ....•... 

...... do ............... . 
W. S. Gilbert .....•..... 

..•.•. do ..•••....•...... 
R. M. Rachc ...•.••..•. 
W. S. Gilbert. ..••...•.. 

..•.•. do .•••..•.•.••.•.. 

M. Seaton .•••. - •..•.••• 

M. Seaton, W. 8. Gilbert. 

W. S. Gilbert ........••. 
S. Harris ..••••.•.....•. 

1858-'59 .•.... do ..••••..•.... 

1857 J. E. Hilgard .•.....•.. 

1852 
18.55 

1855 
1859-'60 

185:3 
18.% 

1855 
1855 
185.5 
1857 
1857 
1859 

1860 
1862 

1851 
1851 
1851 

1850 

F. H. Gerdes ....•.....•. 

J.E. Hilgard, J. G. Olt· 
manns. 

...... do ..••••.••. do ..•. 
F. H. Gerdes ..••.•..•.• 

.••••. do .•••••.•••••...• 
···---do ....•..........• 
.•••.. do ..••••.••.•..... 
.... - . do .• _ ••....••....• 
.•••.. do ..••••..•.•..•.• 
..•••. do •..••••••.•..... 
.••••. do ...•••••••••.... 
F. H. Gerdes, J. G. Oit

manus. 
.•••. -do ...••••••• do .. _. 
F. H. Gerdes, J. S. Harris . 

J. M. Wampler .•••.••.• 
...... do ..••••.••••.•.•• 
.••••• do •.••••••••••..•• 

•••••. do ••••.•••••••••.. 

4()7 
242 
369 

325 
375 
371 
633 
935 
9;17 
404 

629 
656 
773 

774 

796 

799 

786 
768 

769 

654 

366 
548 

549 
7.:14 
410 
636 
6<!7 
6'.lS 
639 
632 
631 
764 

793 
870 

329 
330 

331 
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Localities and limits of sl1eets. i;tate. 

GULF OF 111EXICO-Continued. 

Red£sh bar, Galveston bay_··--·- ___ .. _._: Texas ___ ..... . 
Galveston entrance, harbor, and city_ ..•... __ .. do._ ....... . 
Galveston 'Vest bay, and part of Galveston ___ .do .. _______ _ 

island. 

8cale. 

1-20,000 
1-20, 000 
1-20,000 

Galveston West bay, Galveston island, and _ - . do. ___ . - - - - . 1-20, CiOO 
Chocolate bay. 

Coast of Gulf from San Luis to Jupiter ____ do __________ 1-20,0011 

station. 
From Brazos river to Matagorda peninsula ___ - . do. __ .... _ .. 

I 

Coast and part of Matagorda bay .•. _ . - - - - -1- ---do - - - - · · - · 
Matagorda peninsula and main land opposite. . - - - do_ . _ . - - - . -
Matagorda bay ____ .... ---- ---- ......... -!- ••• do ____ .··---
Matagorda peninsula and Decros Point.. - .. / .. - . do_ - - - - - - - - . 
Part of Matagorda bay, from Trespalacios i .. -. do. - .. - - - - - -

1iver to Carankaway bay. : 
Matagorda bay. ___ ·----- ____ ---- __ . ___ .. !·-- .do ____ -- - ---
Lavaca bay, from Benado creek to Cox's bay_:. __ . do ___ . _ - __ - -

Lavaca bay, from Garcitas bay to Chocolate j .. - . do - - - . - - . - . 
bay. I 

Indianola and environs . ____ .... _. __ . _ .. _ . I .... do. __ . - - . - - . 

Matagorda and part of Espiritu Santo bay .. i .... do .••. ------
From M atagori:a entrance to Aransas Pass, I- ... do - ••. - - - - - -

(reconnaiss.tnce.) I 
Espiritu Santo bay and part of San Antonio : .... do ____ - - •• - . 

bay and vicinity. 
San Antonio bay, part of, and vicinity. ____ .!_. - - do. ___ --- - - . 
San Antonio bay, part of, and St.Charles bay.\._ .. do .. __ . - - - -
Aransas bay, northern part, and east end of i. -.. do_ .•. - - - - - . 

Copano bay. I 
Copano bay, west end, and St. Marv's town. __ . - du_. ___ .•• - . 

From Second Chain island to ] ,o~g reef, I· --. do. - . - - - - - - -
Aransas bay. 1 

Aransas bay, part of, and entrance to Corpus !---. do ..... - - - - -

Christi bay. I 
Rio Bravo de! N ortc entranee and vicinity ___ - - . do ____ . - - - - . 

Lower part of Ohio river between Mound \Illinois -- -----· 
City and Cairo. 1 

Environs of St. Louis, combined sheet _ ••. _ Missouri - . - .. - . 
St. Louis, military defences of_ . _______ •• ____ .. do __ ... - - - - -

Vicinity and fortifications of St. Louis .... _ . - - - - do - - . - - - - - - -
Carondelet ________________________ • _________ do._ ... _. __ _ 

Approaches and defences of Knoxville, south Tennessee. - - - - -
of Holston river. 

Chattanooga and its approaches .. __ ••• _. _ . __ - - do ....• - - - - . 
Nashville, approaches to, from south and 

west. 

Nashville, environs and approaches from the 
north, including the town of Edge£eld. 

Approaches and defences of Knoxville north 
of Holston river. 

: .... du •.....••.. 

1-- Oo. ---

1----do .... -·----

Strawberry plains and vicinity •• ___ •• _ - - - · J-- -. do ..... · - - - -
Luokout valley and part of Lookout and 

1 

.... do ____ ------
Raccoon mountains. 

Summit of Lookout mountain _______ • _ _ _ _ _ Tenn. and Ga. __ 

1-20,000 

1-20, 000 
1-20,000 
l-20,000 
1-20, 000 

1-20,UOO 

1-20,000 
J-20, 000 
1-20,000 

1-20,000 
1-20,0UO 

l-2U,000 

1-20,000 

1-20,000 
1-20,0(10 
1-20,000 

I-20,000 
1-20,000 

1-20,000 

1-20, 000 
1-10, 000 

1-10, 000 

1-10,000 
1-10,000 
1-10, 000 
1-10,000 

1-10,000 
l-10, 000 

1-10, 000 

1-10, 000 

1-10,000 
1-10, 000 

1-10,000 

Date. To:vographers. Hegif'ter 
Dumber. 

i 

1850 J. l\I. Wampler _________ , 

18GO •••••. do.---------------' 
1851 _ - . - .. do .... - ____ - . - - •. -

18i>2 ______ do .... ------·-----

1 E52 . - - - .. u r>- •• - - __ • _ •• - • - • _ 

IE53 

l8G5 

1857 
1857 
1857 
]856 

]85i 

18G'3 

Hl58 

1859 
li':i7 

1&'>8 

185!) 

1859 
JSGU 
18131 

18131 
18t30 

J860-'61 

1ff>4 

1864 

1862 
1862 
1862 
1863 

1863--'6.t 

18133 
1864 

1864 

1863-'64 

1864 
1864 

J.S.William",J.l\I.Wam- ! 
pler. ! 

J. A. Sullivan . _____ . ___ ~ 
S. A. Gilbnt. ______ . ____ i 

,--- __ .do .... --- __ . ·- .. __ ; 
;. _____ ao ________ -· _____ . i 

:I.I. Seaton - - .••.. - . - - - .. I 

i 
S.A. Gilbert.. ____ ------1 

\ l\L Seaton ... ____ .. ___ .. '. 

'". - ... dO------ .... --- - .. 

\\'. H. Dennis, :\I. Seatun.
1 

S. A. Gilbert ...... ·-----1 
'. _____ ao.- ____ . ________ ! 

\V.H.Dennis ·----· --·-

, ...• - - do_ - - . - . ___ .• - - • - . ' 
\V.S. Gilbert.··--·· ___ _ 

;_ - - - - • <lo - - •. - - - - - - - - - - - -

·------<lo •••. -·---··----
,!------<lo .••. --- --· ------

!- ----. do. - ..• - - - _. - - - - • 

,V.E. Greenwell-·-----
F. H. Gerdes, C. Feudal .. 

R. M. Bache, J. Meehan. 
J. Meehan __ •. __ . _____ _ 

R. l\I. Bache .•. __ .. _._._ 

J- - - - - . <lo. - - - - - - - • - . - . - - -
' R . .A. Talcott _____ . ____ _ 

F. W. Dorr.------ -- - _ --
. .•... do.---------····--

J. \V.Donn ------ ·-----

C. Rockwell .••••. ··--·-

. __ • - . do .. - . - • - - - - . - - - - -
J. \V. Donn ------ -- ----

C.11. Uoyd. ------ ... - --

2H8 
282 
328 

375 

412 

fifJ7 
fi42 
600 
643 

737 

645 
742 
740 

752 
644 
720 

7613 

767 
828 
838 

827 

787 

823 

453 
9~~ 

9'21 
852 
908 
907 
!)20 

9'26 
!l31 

932 

939 

940 
966 
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APPENDIX No. 8-0ontinue<l. 

Localities and limits of sheets. State. 
--c-S-ea_l_e_. --ll--D-a_t_,e_. ______ T_o_p_o_g_r_ap_h_e_.,_·s_. ___ ll ~~~~~~~ 

l'ACU'IC COAST. I I 
Los Coronados island .• __ ...... -----· ... -I California •. __ .. / .• _ ••. ----- .

1 

From southern boundary to San Diego bay . i .... do._ .. - . - - . ·I 1-10, 000 
San Diego bay, from La Carbonina to Sweet- !- ... do .. -- •.. -·. f l-10, 000 

wat~r valley. . . • I I' 

San Diego bay, fromPomtLoma to:Newtown ;--·.do .. __ -- •.. _ l-10, 000 

Fttlse bay, dependeney of Sau Diego bay_·+· .. do ....•. - .• -i 1-10, 000 
Point Fermin to Point Pedro ..• --- -- - ... _ . 1. _ .. do .. -- • - - .. _I 1-lU, 000 
Coast. from Point Fermin eastward to San )····do.......... 1-10,000 

Gabriel river. 1 

Coast from Hueneme eastward to Punta 1- .. .do_ •.... _ - • . 1-10, 000 

liugu. I 
}'rom Hueneme Point to Santa Clam river._ [ __ .. do._._. _____ 1 

From Point·Duma to CauaJa de Isique .. _ J __ .do .• _._ .. __ . 
From Canada du Isi<jue to Punta Mugu _ ... I. -_.do._ .. __ - . __ 
From Santa Clararivertu Sau Bueuaventurn.[. __ .do .. ___ . - -- . 
Yicinity of Santa Barbara .. ----. ___ ... _--· . __ .do .. _. _____ _ 

Santa llarbam a.nu vicinity - ....••.. _. _ .. _ ..•. do __ ... - - . --
!'art of the island of Santa Cruz, Santa Bar- .. _.do. __ . _. ___ . 

hara channel. 

1-10,000 
1-10, ()()() 

l-10,000 
l-10, 000 
1-10, 000 
1-10,000 
1-JO, 000 

I 
I Anacap>t and part of Sant>t Cruz island._._ 

Point Conception, (reconnaissance) .. _. __ _ 

____ do ____ --·-· 1-10, 000 

.... do .... -·--· . ---. ·.- --- -1 
Point Pino~, Monterey bay ..• _ •.. _ ....• _. 
Monterey harbor .•. __ - - ___ .•• __ . _. _ •.. __ 
l\Ionterey harbor_. - •• - ... __ . __ ..• __ •... _ 

Monterey bay northward to Salinas river .• 
Monterey bay northward to Pajaro river .. _ 
Pajaro river and vicinity, Monterey bay _. _ 
Sa11quel cove and vicinity, Monterey bay. _ 
S>tntn Cruz harbor. Monterey bay ...... ___ _ 

Coast northward to Point Aiio Nuevo -·--· 
l'oint Ano Nuevo and l'unta del Bolsa __ .. 
}'rom Punta de\ Bolsa to Tunitas creek ...• 
Half Moon bay _______ •... --- ---- __ ... __ 

Coast from Point Pedro northward to Point 
Lobos. 

Point LobOR and vieinity. _. --· •.•••... _ .•. 

Vicinity of Point Lobos .....•. -----· ..•••. 
Fort Point to Alcatraz island _______ . _ .... 

Golden Gate, entrance to San Francisco hay. 
San .Franci•CO entrance ___ .. _ .• __ ... _ •• _ 
Sau }'rancisco bay entrance _ ..•• _ _ __ . __ . 

San }'rancisc-0 city and vicinity ..•••. ··-·--
Sau :Francisco city and viciuity. _ •• _ ... ___ . 

San }'rnncisco city and vicinity .••••... _ ••. 
Yerba Buena island, San Francisco bay _ ... 

Sau Francisco bay, from Cuiiada de Visi-
tacion to Point San Mnteo. 

. ___ do .. _ .•.. ---

...• do ____ •.. ---

...• do ....•..... 

... do .... ------
...• do ....... -

... do .... -·-·--
____ do .... ---··-

.... do .... --··--

.... do .......••. 
___ do .•.. ------

.••• do._ .. --· •.• 

.... do ....•...•• 

... <lo .... ----·-

.... do .... ··----

..•. do ....•..•.• 

.... do ____ ...... 

.... do ....•..••• 

.... <lo ____ ··----

.... do .••. --- •.• 
____ do .... ___ ... 

...• do .••.... -·-

.... do .....•.... 

.••. do .... ··----

..•• do .••. ··----

Point San :Mateo to Guano ishmd, Son .••• do .•••••.• _. 
.F'rancisco bay. 

Angelo creek to Redwood city, Sa.n Fran- .•.• do .••••••••. 
cisco bay. 

l'ulgas buse and vicinity, San Francisco bay_ ..•. do .• - .• - ... . 
San Yrancisco bey, Angelo creek to Ravens- __ .. do .• -- -· ... . 

wood. 

I 

1-10,000 
1-10,000 
l-10,000 
l-I0,000 
1-10,000 
1-10, 000 
1-10, OOD 
J-10, 000 
1-10,000 
]-HJ, 000 
1-10, 000 
1-10, 000 
1-10,000 

1-10, 000 
1-10, 000 
1-10,000 
1-10,000 
1-10,000 
1-10,000 
J-10,000 
l-10, 000 
1-10, 000 
1-10,000 

............. ........ 

1-10,000 

1-10,000 

J-10, 000 
1-10,000 

1851 
1852 
1852 

1851 
1852 
1854 
1859 

1857 

1855 
1857 
1857 
1855 
1854 
1852 
1859 

1855 
1850 
]851 

1851-'52 
18"4 
]854 

1854 
1853 
1853 
18f,~l 

1853 
18,54 

1854 
1861 
1853 

1852 
185:3 
1851 
1852 
18.57 
1850 
1852 
1852 

11357-'58 
1851 
1854 

1853 

1857 

1857 

R. D. Cutts.---- .. -- - .•. 
A. M. Harrison_··-- --- _, 

.•••.. do .... ___________ .

1 

.------do .... ------ --- -- . 
.•••.. do •....••••• ___ - .. 
W. M. Johnson. -- _____ . 

.•.••• do .•.. --·---·-- •.. 

-- ••. do .. _ .. ·---- •... _. 

, .••••. do •... -·--·· ...•.. 

i .. --.. <lo. - ... - - - -· .. - • - . 
J· ..... do •.. _------ --- ... 
!- •.••• do .....•••...•. -- . 
i·----· do .... ------ ___ ... 
l A. M. Harrison ·--· --- . 

W. M .• Tohnson. ----·· __ 

: ·A..-;f~ ~~~;i~~~-: ::~:::::I 
[··----do .... -----·-··--· 
1 .RD. Cutt•-.----- ..... _ 
i 'V.M.Johnson ........ . 
1 •.•••• do. __ . ______ ... __ _ 

l ...... do .... ·----· _,_ --· 
J A. M. Harrison - .. _____ . i 
I 
...... do •... ------ .•• ·-. 
...••. do •... ·----- ..••.. 

[ .••••• do .... -----· .•• __ . 
I W. M. Johnson.-----. __ 
i ...... do._ ...• - •••. _. _ .. 
I- _____ do •.. _._---· ____ .. 

/_ ~--~--~~~~i~~~-:::~::: :: 
A. F. Rodgers ·----- •... 
R. D. Cutts .. __ --· _____ . 

.••••• do •.. _ •• ---- •••. _. 

A. F. Rodgers -- ---- •... 
R. D. Cutts.-----··-- .•. 

A. F.Rodgers -----· --·· 
.••••• do •••..•..•. ·---·· 
.••••. do ••.•. - .••. ·-- _ •. 
...••. do •... -----· .•. __ . 

..•••• do ••.• ···--- •••.•. 

.A.. F. Rodgers .••••• -- .. 

R. D. Cutts .•••••• ·---·· 
A. J<'. Rodgers . _ •. --- - .. 

332 
365 
364 

333 
363 
476 
892 

893 

576 

703 
702 
683 
470 
373 
876 

555 
313 
320 
3;;7 
554 
478 
47:3 
442 
443 
444 
445 
653 
682 
993 

395 

382 
427 
338 
359 

663 
314 
3.'i2 
398 
687 
:l53 
460 

433 

665 

432 
664 



 

THE UNITED STATES COAST SURVEY. 

APPENDIX No. 8-0ontinued. 

Localities and limits of sheets. State. 

PACIFIC COAST-Continued. 

San Francisco bay, Ravenswood to Aloise. California ....•. i 
San Framiifico bay, Bearci's creek to Mowry's .... do. - ..... - - - 1· 

crPek. 
San Francisco bay, Contra Costa to Beard's .... do .... ______ 

1

i 
creek. 

I 
San Francisco bay, San Antonio creek, and .... do .... -----·I 

Oakland. \ 
San Francisco bay, from SanAntoniocreek .... <lo .......... ! 

southward. I 
San Francisco bay, Contra Costa ..•... _.. . ... do. - ..••• - - -\ 
Contra Costa, San :Francisco bay .•••.......... do - - - - •..... 
San Francisco bay, Contra Costa to San ! ...• do ••..••.... 1 

Antonio creek. I· 
Coritra Costa, San Francisco bay .• -- ..... -1 · - .. do .... --- - ·-
San Pablo bay, from Penale Point to Mo- .... do ........ .. 

late reef. I 
San Pablo bay, from Point Wilson to Lone i····do .... -----· 

Tree Point. I I 

Scale. 

1-10, 000 
1-10, 000 

1-10,000 

1-10,UOO 

1-10, 000 

1-10,000 
1-10, 000 
1-10,000 

I-JO, 000 
1-10,UOO 

J-I0,000 

' I I ,,,fare island and Karquines strait, San l .... do ..................... . 

Pablo bay. I 
Kan1uines strait, Suisun bay, and city of 1 .... do.......... 1-10,000 

Benicia. i 
Vicinity of Mare island, San Pablo bay .... I .... do .....•. -- . 1-10, 000 
Nap~• r.reek and city ..•••. ···--------· ----1----do.......... 1-IU,OCJO 
San Pablo bay, from Long Pond to Peta- ,. ... do......... 1-10,000 

luma creek. i 
Petaluma crook, from entrance to Lakcville.1 .... do.......... 1-10,000 
Petaluma creek, from LakeviUe to Peta- l .... do.......... 1-10,000 

luma city. t 

Petaluma creek to San Pedro Point .. -- ----1-- .. do ....... - . . 1-10, 000 
San Francisco bay, north shore, vicinity of ! .... do .... --- - - . 1-10, OO<J 

Bluff Point. 
11 

Richardson's bay, dependency of San Fran- .. _.do.......... 1-10, 000 

eisco bay. I 
Angel island and Raccoon straits, San Fran- i- ... do ...... - .. . 1-10, 000 

eisco bay. i 
San Francisco bay, north side of en.trance _·\---.do·-·- -- . .. . 1-10, 000 
Coast northward from San Franetsco en-1----do .......... 1-10,000 

trance. I 
Bal!enas bay and vicinity ........ ___ •• ____ 1·--. do •.• - .. - - • . 1-10, 000 
Coast adjacent to Ballenas Bluff .. ----· ___ .•••. do.......... 1-10, 000 
Drake's bay, from Briones to Wildcat. ••••..••. do .... ·----·! 1-10, 000 
Drake's bay, from Wildcat to Point No. 1 •. 1- ••• do ....... - .. : 1-10, 000 
Drake's bay, from Point No. I to Punta de ___ .do. __ ... - - - . . 1-lO, 000 

los Reyes. 

Punta de los Reyes, part of_ .... --------- ..... do ...... _--·· 1-10, 000 
Coast north of Punta de los Reyes, part of ...•••. do .......••. ·1 1-10, 000 
Toma.Jes bay, part of ......... ___ . __ ------ __ .. do ...... _... 1-10, 000 

Tomales bay, part of ... ·----.----------- ..... do ....... -··! 1-10, 000 
CoW1t from Tom ales bay to Salmon creek. .. __ .. do_ ...... _.. 1-1 O, 000 
Point Reyes _______ ··--·- .................... do •... ··---· 1-10, 000 
Toma.Jes bay entrance .•.• ·-- •. __ • -· .•• __ . i __ •. do ....... --· 1-10, 000 

Toma.Jes bay station, (reconnaissance)_ ... · i···· do ...... :.... 1-10, 000 
Humboldt bay entrance •••••• ··--·· .......... do .... ···--· 1-10, 000 

cs 10 

Date. 

1857 
1857 

1R57 

1856 

185'1 

1852 
185'2 
18;)6 

1853 
1856 

1856 

1859 

1856 

1856 
1858 
1856 

1860 
1860 

1854 
1853 

1851 

1852 

1800 
1833 

1854 
1854 

1859-'60 
lR!i9-'60 
1859-'60 

1862 
J862 
1862 
1862 
1862 

1852-'5:{ 
1~3-'54 

1856 
1S54 

73 

Topographers. Register 
uurnber. 

----------.. ---

A.F.Rodgers ......... . 

...... do .... ··--- ...... . 

. - - ... do .... ··-- ....... . 

...... do ... _----- ....... 

-- .... do .............. .. 

R. D. Cutts ............ . 
. ..... do ............... . 
A. F. Rodgers ........ .. 

A. M. Harrison ....... .. 
A. F. Rodgers . _. -- . ·---

...... do ............... . 

R. D. Cnt.ts ...... ·----· 

A.F.Rodgers -----·----

..••. do ......... - --- --· 
D. Kerr .............. .. 

A. F.Rodgers ...... ----

..... do .......... ------

..... do _ .... - .. - ... - . - . 

..... do .... ·----------· 

..... do .........•...•.. 

.... do .............. .. 

.... do ............... . 

.... do .... ------·----· 

.... do ...... -··· ...... 

.... do .••.••••.....•.. 
. _ ... do .... -----· ____ .. 

. - ... do. - ... - - - ..... _ .. 
...• - . do .• ---· ...... _ ••. 
. - - ... do .. - - - . __ ....... . 

A.F. Rodgers,D. Ken- .. 
..••.. do .•••••.. do .••.•. 
..••.. do ... --- .• do ..... . 
..•... do .•••••.. do ..... . 
... _ .. do .. ---- .. do .... .. 
.T. S. Lawson ......... .. 

, ...... do ...•..... - .... .. 
I C. B. Ellis .... ---- ..... . 
I J. S.Lawson .•••••..... 

676 
634 

481 

360 

358 
r.Hl 

399 
561 

562 

316 

577 

iii 

564 

817 
818 

472 
415 

334 

361 

a21 
400 

452 
456 
807 
806 
805 

881 
882 
849 
880 
883 
403 
4:39 
578 
474 
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Localities and limits of sheets. State. 

PACIFIC COAST-Continued. 

Crescent City harbor __ . _____ . _____ . _ _ __ _ California. - ----

Entrance to Koos bay -- ------ ------ ----·-, Oregon -- ·----· 
Koos bay, sketches of_. ___ - - - ______ • ____ . I. ---do - - . - -- - - - -
Port Orford, or Ewing harbor. _____ , ______ ..•. do ____ ------

Point A1fams und Sand island, Columbia ____ do .... -----· 
river. 

Columbia river entrance------·---···-----
Cape Disappointmeut. _______ . ____ . -----. 

Gray's harbor, part of -- -----· ------ -----· 
Cape Flattery, eastward to Nee-ah bay. ___ . 
Strait of Juan de Fuca, from Capo }'lattcry 

to Nee-ah bay. 
New Dungeness, strait of Juan de Fuca .••. 
Smith's islarnl, Rosario strait. ____________ . 

Strawberry bay, Cypress island, Hosario 
strait. 

Gulf of Georgia, southern part, from Malia 
island to East Point. 

.••. do .... ·----· 
\Vashington T'y 

.••. do .... ·----· 

--- .do. -- . -- ---· 
·--.do.·-- •• ---· 

.. •. do .... ------1 

..•. do .... ·-----
____ do. ___ ------, 

____ do ____ ------

Gulf of Georgia, southern part, from East ___ .do ..... - - - - . 
Point to Deep bay. 

Gulf of Georgia, southern part, from Deep .•.. do .... ---·-· 
bay to Rocky island. 

Part of Admiralty inlet ....................... do .... ·----· 
Apple cove, Admiralty inlet. ...... ____ ........ do ... - ·----. 

Murden's cove, Admiralty inlet ...... -----· .•.. do ..•. ------

D'Wamish bay -· ...... --- --· .• - ••• ·--- ...... do .... ·----. 
Fauntleroy, Admiralty inlet. ____ ---------· .... do .... -----· 
Port Townshend, vicinity of base .... ---- .... _.do .•.. ·----. 
Port Townshend ..• --- - ·-- ..... ___ .. ___ .... _.do .••. -----. 
Port Townshend, Admiralty inlet. -- ___ -- .... _.do. ___ - ----. 

Mat8-Mat•, or Boat harbor ...... ---------· •... do ____ -----· 
Port Ludlow, entrance to Hood's canal. •• _____ .do ____ ·----. 
Entrance to Hood's canal. .................... do _________ _ 

Entrance to Port Gamble. -- -- -- . --- ·----· ___ .do .••• ----- -
Port Gamble, entrance to Hood's canal. ........ do·---------

Scale. 

1-10, 000 
1-10, 000 
1-20,000 
1-10, 000 
1-10, 000 

1-22,762 
1-10, 000 

1-20, 000 
1-10,000 
1-10, 000 

]-10, 000 

1-10, 000 
1-10, 000 

1-20,000 

1-20,000 

1-20,000 

1-10, 000 
1-20,000 

l-20,000 
1-10,000 
1-10,00(1 
1-10, 000 
1-10,000 
1-10,000 
1-10, 000 
1-10, 0-00 
1-10, 000 
1-10,000 
1-10, 000 

Date. 

1859 
1861 
1863 
1851 
]851 

1850-'51 
1851 
1860 
1852 
1852 

1855 

1855 
1854 

1858 

1858 

1858 

18.'>7 
1856 

1856 
1856 
1857 
1856 
1856 
18&6 
1855 

1855 
1857 
1857 
1856 

Topographers. 

J. S. Lawson------- ___ _ 

-- . - _.do .. ---·_ .. _. - ---· 
...... do .... ------·----· 
A. M. Harrison. - ---- ---· 
...... do .... -----··----· 

W. B. l\Ic:Murtrie .•.• ----
A.1\1. Harrison .... ·-----
J. S. Lawson ....... ·---
.. -- .do .•.. _____ .·-----

. - ---do .. -- -- - --· .• ---· 

- - . - .. do ... - _ - - - - - . _ - _ - _ 
.•.•.. do. ___ -- _ -- _ •. ----

...... do .... --- ..... ----

- ..... do .. -- ... -- - ------

...... do .... ------ .... _. 

[,~: ~: .. 1.~"·: ~:- ~:: 
Lawson. I 

J.S.Lawson .... - .... --1 
George Davidson _. _ ----: 

___ - - - do. - - - - - - ~ - - .. - - - - .. I 
J. S.Lawson ....... ---·I 

___ .•• do .. -·_ .• --· .. ___ _ 

: : : : : : ~:::::: ·:::: : : : : : : I 

... - - • do. - - - - - - - - . - - - - - . 

...... do •.•...••.• ----·-

...... do ____ .... ·-------

.... ,_do ........ ---· ----1 

Register 
number. 

741 
846 
9-27 
347 
3;35 

317 
337 

821 
31'7 
386 

539 

538 
462 

730 

731 

732 

668 
583 

584 
590 
670 
589 
582 
581 
r.40 
537 
669 
671 
585 
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List ef on:t;inal hydrograpl1ic sheets registered i'.n the archives ef tlte United States Coast Snrrcy, gcographi
calty arranged. 

Localities. State. Scale. 

Eclipse harbor, coast of Labrador ..••.. __ .. i ...... _. __ ... _ .. ! 1-40, 000 
: I 

Linc of deep-sea soundings along the coast ; .......•.•.. __ .. 1 •••••••••••• 

of Labrador, from ]sle of Ponds to Cape 

Chiddy. 

Eastµort barhor and approaches, No. 1, i Maine ...•.... 

(south part.) 

Eastport harbor and approaches, No. 2, __ .do.----- .... 

(north part.) 

Off-shore, from Machias bay to Eastern . Me., N.H., Mass.' 

Point light. ; 

Penobscot bay, entrance of. ....... _ ..•••.. ! Maine ..... _ .. . 

Rockland harbor ....•••. _ .........••..... j- ... do ... -- •.... 

St. George's river, No. 1. ..... ··---- ..•... ' .... do .••••..... 

St. George's river, No. 2 ..••....•••• ·--···\····do ..••..•... 

Coast, from Manbe.gan island to Damiscove i .... do ... --- ___ . 

Point. I 
Coast, between Damiscove island and Cape ! .... do .••••..... 

Small. j 

Damariscotta river and approaches. ________ j. __ .do. - - --· .... 

I Sheepscot river, from Hendrick's Head I· ... do .••••..... 

light to Wiscasset. i 
Shet>pscot river, from ~endrick's Head ,. do 

light to Wiscasset. - - . . . - • - - . - ... 

Mouth of Sheepscot river and Booth bay .... j .... do ..•••..... 

Wiscasset bay, Back river, and Montseag i .... do .••••..... 

bay to Westport bridge. I 
Hoakomoak bay, including the river empty- .... do ..•••• __ _ 

i~g into the Kennebec and Sheepscot II 

rivers. 

Merrymeeting bay and Kennebec river.-·- ., .... do.·-·--··-· 

Kennebec river entrsnce .••.....••••••••••.•.. do .•••••.•.. 

Kennebec river, northward from Bath ••••••.... do ...•••.•.. 

Kennebec river, from Coxe's Head to Bath ..•.. do ..••••.•.. 

Mericoneag sound .•••••.•••....••••.•••••.... do .•••••.... 

Maquoit bay, Ma.re Point bay, and Middle .••. do ..••••.... 

ba.y. 

Quohog bay. ___ .... _ ..••.. _ ... ____ ••••.. ___ .do ..••.•.... 

Alden's Rock ••.•••••••.••••...•.•••••••..••• do .•••....•. 

Casco bay. • • • . • • . • . • • • • • • • . . • . •• • . • • • • • . • ••. do ..•.••••. 

Casco bay •••••....•• __ . ___ •....•••.••• _. ___ .do._ ... _ .... 

Casco bay...... . . • • • . . . . • • . . . . . . . • . . • • . . . ••. do .••••••... 

CMco bay.... . • . . . . • . • • . . . . . . . . . . • . . . . . . . ..• do .••.•••••. 

1-10,000 

1-10,000 

1-300,000 

1-10, 000 

1-10, 000 
1-10, 000 
l-10, 000 

1-20,000 

l-40,000 

1-10,000 

1-10, 000 

1-10, 0()0 

1-20,000 
1-10,00() 

1-10,000 

1-10, 000 

1-20,000 

1-10,000 
1-10,000 

1-10, 000 

1-10,000 

1-10,000 

1-789 

1-10,000 

1-10,000 

1-20,000 
1-40,000 

Date. Hydrogmphers. 

1860 

1860 

Lieut. Comg. A. J\.Jurmy ' 

. .••. do ................ ' 
I 

! 

18!i1 C. 0. Bonte lie. ____ .. ___ . 

1861 . .••. do ...........•.•.. 

I 

1858-'59 Lieut. Comg. A. Murray . '. 

! 

1863 Edward Cordell ........ . 
1863 \Y. S. EdwarJs .. ______ _ 

1864 F.P. Webber ........••. : 

1864 ..•••• do .......... ·----· 

1860 Lieut.Corng. T. S. Phelps.: 
i 
' 

1859 Lieut.Corng.J.Wilkinsan. i 

1860 Lieut.Comg. J.P. Bank

head. 

1858 Lieut.Comg.J. H. Moorn.! 

1858 •••••• do ...•.........•.. 

1860 Lieut.Comg. T. S. Phelps. 

1862 F. H. Gerdes ...••...•.. 

1862 ..••• do ..••.. ____ ·-----

1861 •••• do .•.....••..••••. 

1856 Lieut. Comg. S. D. Tren

chard. 

1858 Lieut. Comg. J. H. Moore. 

1857 Lieut. Comg. S. D. Tren

chard. 

]8(;3 

1863 

186-l 

li»3 

18:>6 

1856 

1862 

1857-'58 

F. H. Gerdes .••.•.•.... 

••.. do ••••.••••....•• 

A. Strausz .•.••. __ ..... . 

Lieut.Comg.M. Woodhull 

Lieut. Comg. S. D. Tren· 

cha.rd. 

_ .... do ...• - . - - - ...• - .. 

E. Cordell ..... -.... -·. 

Lieut. Comg. W. G. Tern· 

pie. 

Register 
nu111bcr. 

818 

817 

847 

848 

700 

823 
819 

85fl 

fl5!l 

746 

696 

791 

676 

771 

775 

776 

790 
552 

6l)3 

639 

839 
840 

S.-,7 

824 
602 

61'1 

820 
664 
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--------------------------.-----------
i 

Localities. State. 

From Kennebunkport to Isles of Shoals • • . Maine - .•. - ... . 

Casco bay, lower part of.._ •...••••• _..... . . do ... - ..... . 

Casco bay, part of. .. _ .. ----- ..... ____ .... .. do .. ---- --- . 

Coast, from Cape Elizabeth to Kennebunk- .du ...... --·· 

port. 

Approaches to Portland harbor .... ---· __ .. - - do .. - --- -- .. 

Portland harbor, approaches, and positions .. do. - - - - - .... 

of rocks. 

Portland harbor, (outside of entrance)... • • . do ....••••.. 
Portland harbor._ .. __ . _____ .... __ .••••... . do. -- . _ ----· 

Portland harbor additional soundings __ .... . do ...•..•••. 

Rocks otf Portland harbor._ ......... _ ..••...•. - do ......... . 

Bank off Union wharf, Portland harbor. --- • ! ___ .do .. _ --- --- . 

Jordan's roe~, near Portland harbor. -- . - -- -11 
•••• do .. --- . ---

Bank off Umon wharf, Portland harbor_._ •.••.. do .. - •.•• _ .. 

I 
Richmond's Island harbor •••..•.••••.. _. -1- -.. do ....... _ .. 
York harbor ... ____ .. _______ .. _ .. _______ -!---- do. __ .. -···· 

Boon island and York harbor, (outside) ... -1- ... do .. - •..•••. ) 
·wood Ishmd harbor, reconnaissance of. •.. i •••• do ......... _ I 

Stage Island and Cape Porpoise harbors, re- l--- -do .. - - - .. - -- ] 

connaissance of. I · 
Portsmouth harbor and ap}Jroaches ..•••••. i NcwHampshire. 

l'ortsmouth to Newburyport ... _ •. _ •.••••.. I N. H. and Mass.' 

I I 
Isles of shoals._ .. _____________ •. __ ••• ---1 NewHampshire.

1

1' 

Jeffrey's Ledge ...•.. ·--·····-···---·-··· .•.. do ......... . 
Newburyport harbor ..................... ·I Massachusetts .. 1 

Cape Ann and Newburyport .. - ••...•. ----1- ... do.· --- - --·-

Ipswich and Allllisquam harbors ....... ----1---· do ........ .. 

Annisquam and Ipswich ............ ------1----do ... --· --- -

Annisquam to Thatcher's island, (Cape 1 

•••• do ......... . 
Ann.) 

Gloucester harbor and approaches._ ....... -1- ... do ..•..••••. 

I Salem harbor and approaches ••• _ ... ___ ___ : ___ .do. __ ..... __ 

:From Lynn to Marblehead ................ 1 •••• do ..•. ···-·· 

I 
Salem harbor----- ....... ------ •.... -----1- ... do ..• -· ••••. 

Lynn harbor ............................. 
1 

.... do •••••••••• 

Massachuootts bay and Stellwagen's bank .. 1 •••• do .••••••••• 

Stellwagen's bank, Massachusetts bay .... _ ...• do ......... . 

Boston harbor and approaches .•••••.•••••••••• do •••••••••. 

Boston harbor, (the inner harbor) .......... ; •••• do ••••••.••• 

Scale. 

l-40,000 I 
i-20, ouo i 
1-20, 000 ; 

l-ID,0• 11 

1-40,000 

1-20, ooo I 

I

I, 1-20, 000 

1-10, 000 1 

1-20,000 I 
l-20, 000 I 

;~:~~~II 
1-10,000 

1-10, 000 i 
1-20, ooo I 
1-10, ooo I 
1-10, 000 

I 
1-20, 000 I 
1-20,000 

I 

1-10. 000 'I 

1-150,000 

1-10, 000 I 

1-20, 000 I 
1-10,000 
1-20,000 

1-10,000 

I-JO, 000 

1-10,000 

1-20,000 

1-5,000 

J-10,000 
1-80,000 

Date. Hydrogrnphers. 

1858; Lieut.Comg,A.Murrny .. 
1861 i C.A. Schott. __________ _ 

1859 i Lieut.Comg.J.Wilkinson. 
I 

18591 Lieut.Comg.A.Mnrray .. I 

1864 i Lieut.Comg.T.S. Phelps.! 

1863 ; ...... do •••••. ----------1 
I : 

1854 I Lieut.Comg.M."Woodhull [ 

1854 l ...... do .... ------ ·----·i 
1862 Ed.Cordell.. .•.•..••••. 

1863 Lieut. Comg.T. S. Phelps 

and Ed. Cordell. 

1B5!l Lieut.Comg.J."Wilkinson. 

1857 Lieut. Comg. F. A. Roe .. 

18n7 Lient. Comg. S. D. Tren-

chard. 

1850 Lieut.Comg.M.Woodhull 

1853 .••. do ....... · ........ . 

1853 .... do ............... . 

lo5!J Lieut. Comg. A. Murray .. 

1859 ... do .............. .. 

1851 Lieut.Comg.M.Woodhull 

1857 Lieut. Comg. C. R. P. 

Rodgers. 

1859 Lieut. Comg. A. Murray .. 

1863 Lieut. Comg. T.S. Phelps-

1851 Lieut.Comg.M.Woodhull 

1857 Lieut. Comg. C. R. P. 

Rodgers. 

1852 Lieut.Comg.M.Woodhull 

1856 Lieut. Comg. S. D. Tren

chard. 

1857 Lieut. Comg. C. R. P. 

Rodgers. 

1853 Lieut. Comg. H. S. Stell-

we.gen. 

1850-'51 j Lieut.Comg.C.H.McBlair 

1853-'54 I Lieut. Comg. H. S. Stell-

' wagen. 

1858 ! Lieut.Comg_ W. G. Tem-

1 ple. 
1858 . Lieut. Comg. A. Murray .• 

1854-'55 ! 'Lieut. Comg. H. S. Stell-

1-100,000 I 1854 •••••. do .............. .. 

I

, wagen. · 

1-~, 000 11846-'47-'48 , Lieut. Comg. C.H. Davis. 

1-o, 000 1846 ; .••••. do •••••••••••••••. 

Register 
number. 

667 

7:14 

726 
699 

860 

841 

403 

404 

788 

796 

684 

601 

600 

243 

376 

366 

739 
740 

294 

627 

741 

861 

292 

594 

346 
574 

597 

39H 

284 
413 

_651 

662 
516 

457 

221 

178 
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Localities. State. Scale. Date. 
----1 R~gi,t:r 

Hydrugraphers. , i numLer. 

------------------1--------l------i------t----------1---

Boston harbor, (the inner harbor,) survey Ma.~sachusetts .. ( l-10, 000 1861 A. Boschke ...• - - .. - .... j 850 

under the directions of the United States j I 
Harbor Commission. I' 

Boston harbor ... -------·--·· ...... ···--- .... do ........ .. 

I 
Shirley's Gut, Boston harbor .... _ ...... _ ...... do ______ .... i 
Minot's Ledge, off Boston harbor .. ___ .... _ .... do .. __ ... _ .. ! 

I 
Stellwagen'sand Coho.ssetRocks,(see No.516) .... do ____ .. - _ .. I 
Off-shore, between Newburyport and Mono- .... do ____ ...... ! 

moy. \ 

Philip's Ledge, Green Harbor river •....... f .... do. - - - - . - . ·. j 

Plymouth harbor ..... ··--- ................... do .......... , 

Cape Cod, RacePointtoNausett light. ........ do .......... 1 

Provincetown harbor, Cape Cod ... __ .......... do. - - - - . _ ... j 
Cape Cod, N ausett light to Monomoy .......... do. ___ .. _ .. . 

Barnstable harbor. --- ·-. --· ·- _ ............... do ...... __ .. 
Part of Barnstable bay .• _ ..... ___ ........ __ ... do _______ .•. 

Phelps's bank and Asia Rip, Nantucket .... do .••. ___ --· I 
shoals, reconnaissance of. 

Wellfleet harbor ......................... . 

Chatham harbor. ............. ··--·· ..... . 

Monomoy shoals.·----· ............... - .. 

Nantucket shoals, (Davis's south shoal) ... . 

I 
.... do. - - - _. _ ... , 

.... do ......... . 

.... do .......... j 

... . do .. ---· .... ' 

OffNantucketandMartha'sVineyard, (deep- .... do ______ ·---

sea soundings.) 

Nantucket shoals, (off-shore soundings) ... . 

Nantucket shoals .......... -·- .... _ ...... . 
Nantucket sound, (entrance) .. _ .. ____ ... .. 

Nantucket sound, Noboska light to Mono-

.... do _________ . I 

.... do ______ ---·I 

.... do. _____ ---·1 

.... do ......... . 
moy. 

Nantucket sound.-·-· .. _--· .• __ .............. do.----· ___ _ 

Bass river._ ....... ---· ...... ____ .... ____ .... do. ______ .. . 

Hyannis harbor·----··----··----· ............ do. _____ ... . 

Nantucket harbor ......... __ ... _ ............. do ..• --·_._. 

Nantucket island, (south side) .. __ ...... __ •.... do .• _ -- . __ - -

Nantucket harb<Jr, (see No. 181) ............... do ........ .. 

Edgartown harbor, Vineyard sound .... __ ...... do ........ .. 
Naushon and vicinity. __ ....... _. ___ ••• __ ..... do. ________ . 

Muakeget channel and approaches .•••.••• _ ..•. do. ___ . __ - •. 

Holmes's Hole and vicinity ...... :._ .......... do ...... - ---

Martha'• Vineyard, Edgartown ha.rbor •• __ ••.... do. ___ • - • - - . 

Martha.'• Vineyard. (south side) ...• __ ._._ ..... do·--- __ - ... 

Lone Rock, &c., between Gay He&d a.nd .... do .•• - - - .... 
No Man's Land. 

1-10,000 

1-5,000 

1~500 

1-10, 000 

1-300,000 

J-40, 000 

1-10, 000 

1-40,0UU 

1-40,000 

l-40,000 

1-10,000 

1-10,000 

1-100, 000 

1-20,000 

1-10, oou 
1-30,000 

1-40,000 

1-400,000 

1-300,000 

1-40,000 

1--40, 000 

1-40, 000 

1-30,000 

1-20,000 

1-20,000 

1-20,000 

1--40,000 

1-10,000 

1-20,000 

1-20,000 

1-20,000 

1-10,0UO 

1-10,000 

1--40,000 

1,20,000 

i2;:;e 

1858 

1853 

185() 

18G7 

184() 

rn;:;:i 

1805-'56 

1856 
185() 

1861 

1860 

1860-'61 

1849-'50 

18'11 

185:l 

18t7-'48-'49 

1850 

18fi3 

18r>3-'54-'5;j 

1846 

l&i() 

1854 

1855--'56 

1849 

1847 

1846 

18f>4 

1846 

1846 

1857 

1851 

1845 

1846 

1853 

I Lieut. Comg.W.G. Tem

ple. 
. _ .. _.do ..... ___ . ___ .. __ 

Lieut. Comg. H. S. Stell-

Vii·agen. 

...... do ............... . 

Licmt. Comg. C. R. P. 

Rodgers. 

Lieut.Comg.C.H.Davis. 

Lieut.Comg.1\1.Woodbull i 

Comr. H. S. Stell wagen _ 
.. ____ do .• _ ... __ ....... . 

1 · . - - - . Jo. - . - .. - - ... - ... . 
I H.Mitchcll ............ . 

I Lieut.Comg.J.,Vilkinson. ! 
'

1

1 Lieut. Comg. T.S. Ph<ilps. ! 

Lieut.Comg.C.H.MeBlair I 

I Licut.Comg.M.""oodhull] 

j··----do ................ ! 
j Lieut. Comg. C.H. Davis.: 

I Lieut. Comg. H. K Stell-

wagc-n . 

..... - .. -dt). - - .... - - ...... - .. - ; 

Lieut. Comg.C. H. Davis j 

Comr. H. S. Stellwagen .. i 
Lieut.Comg.l\L,Voodbull i 

1 

i 
Lieut. Comg. C. R. P. I 

Rodgers. I 
Lieut. Comg. C. H.McBlnir i 

Lieut. Comg. J. N. Maffit.I 

Lieut.Comg. C.H. Davis.j 

Lieut. Comg. H. S. Stell- [ 

'va.gen. I 
Lieut.Comg.C. H. Davis.! 

·-----do .......... -----·I 
Lieut. Comg. C. R. P. : 

Rodgers. i 

Lieut.Comg.C.H.llfcBlairi 

Lieut. Comg. G. S. Blake.Ii 
Lieut. Comg.C. H. Davis. 

Lieut. Comg. H. S. Stell- i 

18521 
wa.gen. I 

Lient.Comg.C.H.McBlair i 
1 

wz 

648 

412 

582 

593 

183 

422 

519 

578 
[)70 

751 

772 

249 
29:{ 

387 

223 

406 

440 

1.79 

569 

455 

527 

245 

184 

181 

445 

239 
JG] 

182 

378 

344 
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Localities. State. 

Cuttyhunk to Gay Head .••••••••• ~ .•••.•. , Massachusetts .. 

Buzzard's bay, (eastern side). _______ -- - -- .
1

. -- - do ... - --- - - -

New Bedford harbor.. ____ .. _ •.•••. - .. - - .. - - - . do .. - - - .. - - -

Buzzard's bay. (western side) .. - -- ... - - - - - - - - .do .•• --· - - - -1 
Buzzard's bay and Martha's Vineyard .... do_, _______ _ 

sound. 

Sow and Pig's Reef, (off Cuttyhunk) - .. - . -

Sow and Pig's Reef.. __ ._ ...... ---· - - --· -
Sippican harbor, (sheet No. 1, west).- - - - - - -

Sippican harbor, (sheet No. 2, east) ... - - - - -

Westport harbor, Massachusetts, and coast 

westward. 

From Mishamn Point to East Rock. - - - - -- -

Block isluml, Cuttyhunk. and Gay Head, 
(off- shore.) 

No .!\fan's Land, (off-shore soundings) .. - - . -

Off Point Judith and No Man's Land------

Seekonk river. __ •. ---· •..•. _ .• ___ - • ·---· 
N arraganset bay _. ________ .. _ •••.• - - - -• - -

Narraganset bay ... ____ . -- ·----- •• - - ·-·-
Dutch Island harbor .• _____________ -- - ----

Coasters' harbor _. _ •. _ . ___ •• ____ •• - ••. - . -

.•.. do .... -----· 

-- .. do .... -·-··-
___ .do ... _______ 

.•.. do •.. _------
Mass. and R. I. 

Rhode Island. __ 

Mass. andR. I. 

.... do .... do .... 

.... do .... do ____ 

Rhode Island. 
.... do ______ ----
-- .. do __________ 

.... do •••... ____ 

__ .. do ..••.• ·---

Newport harbor. ••... _. ____ -··-- _____ .•. ___ .. do .•.•.. ___ _ 

Saughkonnet river and vicinity. ____ - - - ___ . _ - - .do. - - -- - ___ _ 

From East Rock to Point Judith .•••••••...••. do .•.••. -·--

PointJudith, and eastward, (off-shore) .••...... do ...... ----

Point Juaith, and southward to Block island ..... do .•. -·.··-

Block Island sound, Point Judith to Quona- .••. do .••••. ·--· 

en tog. 
Block island and Fisher's island, to Quona- _._.do ... ______ _ 

cutog. 

Additional soundings off Montauk Point, _ .•. do ... _ .•. __ . 

Great. Eastern Rock. 

Pawcatuck river, near Stonington __ .. _ _ _ _ _ Connecticut . __ . 

Fisher's Island sound, (see No. 97) -----·· ..•. do .••.•.•.•• 

Long Island sound, vicinity of 1''isher'sisland. ·--.do. __ ••••••• 

Watch Hill Reef, Block Island sound .•.•...... do ...•••..•. 

Fisher's Island sound •..• _ •...••.•. -·- .....••. do .. __ ·----. 

From Gull island to Watch Hill, Long Island __ •. do._._ •• ·--. 

sound. 

Thames ferry, Long Island sound .••••• ·--· .••. do .••••• ·-·

Thames ferry, from Gales's ferry to New .••. do .••••• ·--

London. 

From Black Point to New London harbor .. ----~o ...... ---· 

Scale. 

1-40,000 

l-20,000 
1-20,000 
1-20,000 
1-~,w. ouo 

1-5,000 
1-120 

l-5,000 
1-5,000 

l-10,000 

l-20,000 
1-20,000 

1-40,000 
1-100, 000 

1-5,000 
1-20,000 
1-20,000 
l-10,000 
1-10,000 

1-5,000 
1-10, 000 

1-20,000 
1-20,000 

1-40,000 
1-20,000 

l-20,000 

1-20, 000 

1-10,000 
1-10,000 
1-10,000 
1-20,000 

1-20, 000 

1-10,000 

l-J0,000 
1-10, 000 

1-10,000 

Date. Hydrographers. 
Register 

'number. 

1857 Lieut. Comg. C. R. P. 

Rodgers. 

1845 Lieut. Comg. G. S. Blake. 

1859 ....•. do .••... ----··----
1845 . _ .. _.do ..• _ . ____ • _____ _ 

1845-'46 Lieuts.Comg.G.S. Blake 

and C. H. Davis. 

1853 Lieut.Comg.M-Woodhull 

1853 ..•••. do .•••........••. _ 

1863 H . .l\litchelL ..•.. ------ _ 
1863 __ ..•. do .•. ____ ••. _____ _ 

1844 Lieut. Comg. G. S. Blake. 

1844 ...... do .••. ---·-·--·---
1847-'48 Lieuts.Comg.Rich.Bache 

and J.R.Goldsborough. 

1851 

1851 

1865 

1861 
1862 
1862 
1863 

1865 

1848 

1844 

1847-'48 

1845 

1839 

1839 

i 

Lieut. Comg.C.H. Mc Blair 

Lieut. Co mg. S. Swartwout 

.A.. M. Harrison ...••.• - . 

W. P. Trowbridge·---·

H. Mitchell. .•••• -·---·-
______ do _______________ _ 

H. Mitchell and F. P. 
Webber. 

F.P. Webber .•..• ·-·-·· 

Lieut. Comg. J. R. Golds- I 
borough. 

Lieut. Comg. G. S. Dlake 

Lient.Comg.Rich. Bache 

and J.R.Goldsborough. 

Lieut. Comg. G. S. Blake 

Lieut. Comg.T.R.Gedney 

1863' Lieut.Comg.T.S.l'helps. 

1839 Lieut. Comg. G. S. Blake. 
1839 -----.do .••...••• ___ •..• 

1847 i Lieut, Comg. C. P. Pat

terson. 

1839 

1839 

Lieut. Oomg. G. S. Blake. 

Lieut. Comg. T.R.Gedney 

1841 Lieut. Corng. G. S. Blake. 
1839 .••••• do ..•. ___________ _ 

1839 .••••• do •••• -----· .••••• 

596 

160 

158 
159 

163 

357 
358 

826 
829 
155 

154 
204 

238 
283 

865 
792 
787 

786 

785 

811 

205 

153 
206 

l62 

84 

86 

780 

98 

99 

97 

85 

96 

91 

115 

114 

92 
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Localities. State. Scale. Date. Hydrngraphers. II' I 
1

1', Register 
1 number. 

-----------1-----1---1 I ; __ 

New Lornlon harbor, Long Island sound.... Connecticut._. 1-10, 000 ...•... 
1
•
8
.
4
.
7 
.• ,J ·L-·i·e·u·t·.-C- .0•11•1 ~.-R· -,.·c·.·h.· ·B·a· c·L·~I :.)3

4 Frank's Ledge, off New London harbor ........ do.......... 1-10, OOU <O , 

From Griswold's to Black Point, Long IslancJ .••• do.......... 1-10, ()()U 1838

1

1 Li.eut.Comg. 0. S. Blake. 42 
sound. 

Connecticut river, (resurvey) .... -----· ........ do.......... 1-10,000 1849. L1eut.Comg. J. R.Golds- 2:).1 

Connecticut river---· ....•. ·----- ...••....•.. do ........ .. 

Connecticut river bar ...... ·----· .•........•.. do ......... . 

From Fishermen's Crutch southward, Long .... do ......... . 

Island sounu. 

From Hammonasset to Cormorant Point. ....... do ......... . 

'Tuck's island, and vicinity of Madison, Long ..•. do .. - - .. ---· 

Island sound. 

From Bartlett to Tuck's island . . . . . .. . . . . . . ... do ......... . 

West Branton, and vicinity of IIoadly and ..•. do .......•.. 

Hammonasset. 

From Saltall to Hoadly, Long Island sound ... _.do ......... . 

From Oyster River Point to Sal tall, abreast .... do ..•....•.. 

of New Haven. 

Shoal <>f New Haven ligM-housc ............... do ........ .. 

Quinnipiacl-: river at Fairhaven ................ do .... ----·-

From Stratforu light-house to Indian Neck ..... do.--~ •...•. 

From Charles island to Oyster River Point ...... do .•........ 

From Black R<>ck to Charles island • . . . . . . . . ... do •......... 

From Charles island to Black Rock ............ do ..•••..... 

Vicinity of Bridgeport, Long Island sound ...... do ...••••.•. 

From Sheffield Island light to Dlack Rock.. . ... do ...••.••.. 

From Black Rock to Frost Point ............... do ..••.•.•.. 

From Frost Point to Sheffield Island light ...... do ..... _ .... 

From Sheffield light to Greenwich Point. ....... do ..•••.•... 

From Greenwich Point to Sheffield light-. ....... do .•.••••... 

General chart between Gay Head and Cape N. Y., N. J., and 

Henlopen. Delaware. 

From Minursen island to Greenwich Point, New York ..•••. 

Long Island sound. 

Montauk P<>int, Plum island, and vieinit.y ...... do ....•••••. 

Plum island, Montauk Point, and vicinity .. _ ... do ..••.•••.. 

Gardiner's bay, Long Island sound __ .... __ .... do .••• -----· 

From Fisher's isl11J1d toPlumPoint, Long .... do .•••••••.. 
island. 

:From Race Point {Fisher's island) to Oyster __ .. do ......••.. 

Point, Long Island sound. 

Bedford reef, (see Nos. 87, 88, and 95) •...•••... do ........ .. 

From Plum island to Brown's hill, Long .•.. do •••••••••. 
Island sound. 

From Brown's hill to Manor light, Long .•.. do ........ .. 
Isla.nd sound. 

Orient bay, Long Island sound .•• ___ ---- •.••.. do .••• - .• - .. 

Southbold and Orient bays, 11t1d Greenport ••.. do .••••••... 
h111bor. 

1-10,000 

1-2(),00(1 

1-10, 000 

I 
borough. 

18.~1 Lieut.Comg.M. Woodhull 276 
I 

l.851 !·-----do................ 275 

18:~8 I Lieut. Comg. G. S. Blake. 41 

1-20,00() 

l-10,llllO 

1-10, 000 

1-20,llOO 

1-10, 000 

1-10,00u 

1838 1------do .... -----· .... .. 

18381----·-do ............... . 

I 
183e i···--·clo .... ---· ....... . 
li'.i38 ; .•..•. do .....•••..•..... 

183e \ ..•••. do ... --- . ____ .... . 

18:38 1------do ••.•.• -----· ... . 

i 
]~~::~ ·---·· -~~~~-1.~-i~~~ .. ~~~~·~-~--~~~-~1~1 
J-20, 000 1838 I Lieut. Comg. G. S. Bia.kc. I 
1-10, (J(J() 18381. ____ .do .. _--· .. _______ -I 
1-20,000 1837 \···---do ...... -·---· .. .. 

1-10,000 18:}7 :_ ...••. <lo ................ 1 

1-5,000 !·-···· ...... : ...... -----···--·· ..... . 
1-10, 000 ! 183U I Lieut. Comg. G. S. Blake. 

l-10,000 ------------1··---------· .......... .. 
1-10 000 ·-----------1-----· -----· ...... ····-· 
~=~~: ~~~ . --·-·. ;~;~. i. ~i:~;--~~~~~.- ~-·~.-~~~~::! 

1--400,000 185~) i A.Boschke ............ j 

1-10, 000 18.'36-'37 i Lieut. Comg. 0. S. Blake-( 

1-10,000 1845 \ Lieut. Comg. C. H.Davis 

1-10,000 

1-20,000 

1-23,000 

1-10,000 

1-10,000 

1-10,0()() 

1-20,000 

l-10,000 

1-10, 000 

·------·-···1·----- ·----- ------ ------
~::: 1-~~~~~·~~~l~·-~:~:~~~~~:.1 

. I 
18391 Lieut. Comg. G. S. Blake j 

I I 
1847 1···. ···--· .... ---· -·----,_ 
1B38 Lieut. Comg. G. S. Blake , 

- I 
-18381--- ... do ....•. ------ ----1 

I 
Li•:mt.Comg.T.R.Gedney: 

_._ •.. do .••••••.••• - - • - . ' 
1839 

I 

39 

38 

37 

35 

25 
18 

20 

19 

9 

8 

670 

6 

88 

89 

80 
87 

95 

90 

43 

40 

81 

78 
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Localities. State. i 

Greenport harbor, Long Island sound ..... . ;:~ ;:rk.. · -· .1· 
Sag harbor, eastern end of Long island .. .. 

Sag harbor and vicinity ......... ---· ..••.. 

Great and Little Piconic bays, Long island .. 

:From Single Bull station to Glover, Long 

Island sound. 

... do .......... · 

..do ......... . 

.do ........ .. 

.. do ......... . 

From Glover to Old Point, Long Island .... do ......... . 

sound. 

From Old Point to Miller's _Place, Long .... do ........ .. 

Island sound. 

From Old Point to Eaton Point, Long Island .... do ......... . 

sound. 

From Eaton Point to Oak Neck, Long Isl- ,. ... do ... ___ .... 

and sou.nd, . 
1 

• I 
From Smithtown to Oldfie.d Pomt, Long ; .... do ...•••.... 

Island sound. I 
Hempstead harbor ....................... · I-- .. do ........ .. 

Stony Brook and vicinity, Long Island ...... [ .... do ••. -·· ... . 

From Smithtown to Eaton Point, Long Isl-

1 

.... do. - .•... - •. 

and sound. 

Cow harbor, Long Island sound ............... do ......... . 

Cow harbor, Long Island sound, (see No.15). ! •••• do ........ .. 

Huntington harbor, Long island ..••... ----1----do .••.•....• 

Oyster bay and Cold Spring harbor, Long 1-- .. do ..•••. -· .. 

island. 

Cold Spring harbor and Oyster bay, Long 1- ... do ......... _I 

island. 

Oyster bay and Cold Spring harbor ••...•.. 

Oyster bay and Cold Spring harbor, ( dupli

cate.) 

Whortleberry island to Greenwich Point, 

Long Island sound. 

...• do ........ .. 

.... do ______ .... 

1 .• do .......... 
1 

From Captain's island to \Vhortleberry isl- ... do ......... . 

and. 

From Sand's light to Matinicock, Long Isl- .. do .•••••••.• 

and sound. 

Throg's Neck and Davenport Point, Long .. do ........ .. 

Isl11nd sound. 

Hewlett's Point to Whortleberry island, 

Long Island sound. 
•• do ••••.•••• 

Matinicock Point and Throg'sNeck, Long 1 ••• do-----·---· 

Isl11nd sound. 

East river, Flushing bay, and vicinity •••.. 
1 
••• do ••.••••••• 

Harlem river and Little Hellgate .•..••.•.. 
1 
••• do •••••••••• 

Hellgate, (resurvey) .......................... do •..••.•••• 

East riVE>r, from Hellgate to Throg's Neck ...... do •.••.•.••• 

Harlem river and Spuyten Duyvel creek _ ...... do .••••••. _ _, 

Scale. Date. Hydrogrnphcrs. 

l-10,000 1838 Lieut.Comg.T.R.Gedney 

1-10,000 1839 ....•• do .............. .. 

l-10,000 i 1839 ...... do .............. .. 

1-20,000 ! .................. do .............. .. 
i 

1-20, 000 1838 Lieut. Corng. G. S. Blake. 

1-20,000 

1-10, ooo I 
I 

1-20,000 I 

1-10,000 

1-10, 000 

1-10,000 

1838 ...... do .............. .. 

1838 ...... do ............... . 

1837 ..•••• do ............... . 

1837 Lieut. Comg. G. S. Blake. 

1859 Lieut. Comg. T.B. Huger 

1-10,000 i-----·--···· Lieut.Corng.G.S.B!ake. 

1-10,000 I 1837 ...... do ...... ---------· 

1-10,000 , ............ -----·-----· .......... .. 

1-3, 333. 3 ............ 1 .... ------ .. ----. --- .. .. 

,~::::: . ::::: :::::I : ::: :::: : : :::: :: : 
1-3, 333. 31 ·----·. ---·· 1 ·· -- --- --- -- - .... - ·- --·. 

~=~~::~ !::~~~: :::~::::::::::::::::::::::::::: 
1-10, 000 1836-'37 I Lieut. Comg. G. S. Blake. 

1-10,000 1836-'37 j ...... do ............... . 

1-10,000 

1-10, 000 

1-10, 000 

1-10,000 

1-10,000 

Hl,500 

1-2,500 

1-10,000 

J-10. 000 

I 
1836-'37 l ...... do .............. .. 

1837 1------do ...•.....•••.•.. 

1837 Lieut. Comg. G. 8. Blake. 

1841 Lieut. Comg.G. M.Bacbe 

1849 Lieut1 Comg. M. Wood-

hull. 

1848 Lieut.Corng. D. D.Porter 

1856 Lieut. Comg. T. A. Cra-

ven. 

1856 ---- •• do •..•.••••. -----· 

Register 

number. 

79 

82 

83 
77 
36 

30 

31 

21 

10 

26 

692 
27 

22 

15 

16 

17 

14 

11 

12 

4 

5 

7 

1 

3 

646 
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Localities. State. 
IR . i egister I Scale. Date. Hydrographers. 
; number. 

I 

--------------------------i------------1___ -1---
East river, from south end of Blackwell's New York...... 1-5,000 18:16 I Lieut. Comg.T.A.Crnven \ 645 

island to Harlem river, I I 
Baltic Rock, New York harbor ....••..•.. ___ .. do .•.. ··---· 1-2, 500 H:l61 [ Lieut. Comg. T. S.Phelps•I' 748 

Diamon<l Reef, New York harbor._ ..•.•... ___ .do ..•••. ---· 1-5,000 18591 Lieut.Comg. J. Wilkin· 698 

son .. 

Off the Battery, New York harbor ............. do .• ---·.... 1-5, 000 1859 ...... do .......... -----. 697 

Off the Battery, New York harbor .•••.••...... do.......... 1-5,000 

Additional soundings in New York bay .•... -... do .••••.••.. 

New York harbor, (vicinity of city) •••••• ··[····do ......... . 
I 

From Jersey City to Williamsburg, New ____ do .•••..•.•. ' 

York harbor. 

Communipaw fiats, Gowanus bay, and But· .••• do .•••••.••. 

termilk channel. 

Diamond Reef a.nd Prince's Reef .......... 1-... do ......... . 

From Governor's island to Blackwell's isl- 1 .... do ......... . 

and, East river. I 
Buttermilk channel, New York bay ....... ·I· ... do ......... . 

Coenties Reef and Diamond Reef, New York 1 ·--·do.······--· 

Ne1:r~::~< harbor .•.•...• ---- ................ do ...... ---· 

The Narrows, entrance to New York harbor .... do ........ .. 

Romer and Flynn shoals and Swash cha.n· .••• do .•..... --· 

nols. 

From Fort Hamilton to Sa.ndy Hook, New .. - . do ..••...... 

York harbor. 

Rockaway, and vicinUy of Coney island .......• do ......... . 

Gravesend bny, and vicinity of Coney island ..... do .• __ ..... . 

Vicinity of Coney island and Rockaway. . . . . ... do .•• - •.•.•. 

Gedney's channel, verification chart ............ do ...•••• - .• 

Gravesend bay ............................... do .•••••.... 

South coast of Long island .................... do ........ .. 

From Monta.uk Point to Quogue .••••..•..•.... do ........ .. 

From Quogue to Monteuk Point. •••. ···--· .... do ........ .. 

From Montauk Point to Quogue. • • . • • . • • • . . ... do •• - ...... . 

South side of Long isla.nd, vicinity of Quogue I •••• do._ •••••... 

Vicinity of Quogue, south side of Long isl- .•.. do ••••••••.• 
end. 

FromGilgo inlet to Quogue, oft'·shoresound- .... do ......... . 
ings. 

From Smith's Point to Fire island, oost base .•... do .••••••••• 

c s 11 

1-10, 000 

1-10,000 

1-10,000 

1-10, 000 

1-2,500 

1-10,000 

1-5,000 
1-2,000 

1-10, 000 

1-10,000 

1-20, 000 

1-20, 000 

1-20,000 

1-20,000 

1-10,000 

1-10,000 

1-40,000 

1-40,000 

1-20,000 

1-20,000 

1-40,000 

1-20,000 

1-40,000 

1-20,00-0 

1859 Lieut. Comg. T. A. Cm-

1863 

1854 

1855 

1841 

1B49 

ven. 

Lieut. Comg. T. S.Phelps 

Lieut. Comg. l\f, Wood

hull. 

Lieut. Comg. T. A. Cra.-1 
ven. , 

I 
Lieut.Comg. G. M.Ba.ehe I 

Lieut. Comg. M. Wood

hull. 

1837 Lieut. Comg. T. R. Ged-

ney. 

1~8 Lieut.Comg. D.D Porter · 

1855 Lieut. Comg. T. A. Cra· 

vcn. 

1855 ...•.. do ............... . 

. •.... ··--·· Lieut.Comg. T. R.Ged
ney. 

1853 Lieut. Comg. M. Wood

hull. 

1855 Lieut. Comg. T. A. Cra· 

ven. 

1841 Lieut.Comg.G.M. Bache 

and Lieut. Comg. Jos. 

C. Walsh. 

1841 Lieut.Comg. G. M.Bache. 

1850 Lieut. Comg. M. Wood-

hull. 
1838 Lieut. Comg. T. R. Ged· 

ney. 

1838 ...... do ................ 

183/:l .•.••• do ............ --·· 

1838 ...... do ..••••••••.••••. 

1838 ...... do •••••••••••• ----

1848 Lieut. Comg. Richard 

Bache. 

1835 Lieut. Comg. T. R. Ged-

ney. 

678 

783 

460 

491 

130 

2-26 

66 

208 

497 

490 
63 

356 

526 

56 

59 

57 

128 

232 

76 

74 
75 

73 

72 

203 

46 
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"" •. m... I " .... S"alc. Date. IIydrographers. 

-· _____ ,1 ________ ------ ------i·----------

Great South bay, eastern part. .••.••.••••. · 1 New York ••.••. i 

Great South bay, western part ..•.••.•. ~ ... 1- ••• do ••••••.... I 
From Fire Island inlet, westward, south I .... do ..••.... ·· I 

shore of Long island. I 
South side of Long island, from Fire island .... do .••....•.. 

to Coney island. I 
Gilgo inlet, south side of Long island .•.••• f .... do ..••..•.•. 
New inlet and Great South bay .•••••..•••• 

1 

.... do •..•...... 

From Rockaway to Sandy Hook, off·shore .... do ......... . 

sournlings. 

Rockawa~ inlet and part of Ja~aica ha~ .. · 1 · ... do •.••...... 
Hudson nver, from Jersey City to l<ort .... do •••••••••. 

Washington. 

Hudson river, from Jersey City to Fort .... do .••••.•... 

Washington. 

Hudson river, from l<'ort Washington north· ...• do •••••.••.• 

ward. 

Hudson river, from Castle Garden northward ..... do ••••.•••.. 

Hudson river, from 60th street, New York .... do ••••.•.... 

city, to Tubby Hook. 

Hudson river, from Becker's Landing to .... do .•.•...... 

Pollock's Point. 

Hudson river, from Becker's Landing to .... do ..•••..... 

Pollock's Point. 

Hudsonriver .•.......•....•.....•....••..... do .•••..•••. 

Hudson river •••••.•.••.•••••••••••..•••..••. do .•.•..•••. 

Hudson river •••••.•.••••••••••••••••.•...••. do .••••.•••. 

Hudson river, from Toiler's Point to Peeks- ..•. do ...•..•... 

kill. 
Hudson river ................................ do •..••..••. 

Hudson river, from Fort Mont.gomery to .••. do ••••.••••. 
Enttermilk Hill. 

Hudson river, Buttermilk Hill to Stony Point .••• do .•.•.••••• 

Hudson river, Stony Point to Whortleberry .•••. do •••••••••. 

Hudson river, from New Baltimore to Al· .... do ••••••••• 

bsny. 

Hudson river, from Albany to Troy •••••••.•••. do ......•.•. 

Hudson river, from Newburg to Barnegat •.•••. do •••••••••• 

Hudson river, from Barnegat to Pough· .••• do •••••••••• 

keepsie. 

Hudson river, from Poughkeepsie to Pell i •••• do •••••••••• 

island. 

Hud&on river, from Pell island to Rhinebeck .•••• do •••••.•••. 

Hudson river, from Rhine Cliff to Glasco ...•.. do .•••.••.•. 

Hudson river, from Glasco to Tivoli •.•••••.•••• do •••••.•••. 

Hudson river, from Esopus creek to Pud· •••• do •••••••••. 

decart Point. 

1-10,000 

1-20,000 

1-10, 000 

1-40,000 

1-10,000 

l-JO,UUO 
1-20,000 

1-10,000 

1-5, 000 

1-10, 000 

1-10, 000 

J-10, 000 

1-10, 000 

1-5,000 

1-5, 000 

1-10,000 

1-10,000 

1-10,000 

1-10,000 

1-10,000 

1-5, 000 

1-5, 000 

1-10,000 

1-5,000 

1-10,000 

1-10,000 

1-10, 000 

1-10,000 

1-10,000 

1-10,000 

1-10,000 

1-10, 000 

1834 Lieut. Comg. T. R. Ged· 

ney. 
1834 .••••. do .•...••••.•••••. 

1834-'35 .••••• do ••.••.•...•••••. 

18:~5 ..•••. do .•.........•.... 

1835 .••••. do.~ •••••••••••.•. 
1835 .••••• do .•..••••••.••... 

1835 .••••• do .•••..••••••.... 

1841 Licut.Corng.G. M. Bache 

1837 Lieut. Comg. T. R. Ged

ney. 

1837 •••••• do .•.••.•••••••.•. 

1855 Lieut. Comg. Richard 

Wainwright. 

1855 .••••. do ••••..•.•••••••. 

1855 .•••.. do •••••.•••••••... 

18371 Lieut. Comg. T. R. Geel· 

ney. 

1853 Lieut. Comg. Richard 

Wainwright. 

1854 .••••. do .•••..•••.•••••. 

1854 -·-···do .•••.•••••••••.• 

1854 .••••• do .•••••••••••••.. 

1854 •••••• do .•••••••••••••.. 

1857 Lieut. Comg. James H. 
Moore. 

1857 •••••. do .••••••••••••••• 

1857 .••••• do .••••••••••••••• 

1856 Lieut. Comg. Richard 

Wainwright. 

1863 A. Strausz ••••••••••••• 

1859 Lieut. Comg. C. M. 
Fauntleroy. 

1859 ..•••• do ••..••••••••••.. 

1860 •••••• do •••••••••••••••. 

1860 .••••. do •••••••••••••••. 

1861 

1861 

1862 

J. Meehan .••••••.•••.• 

•••••• do •••••••••••••••• 

•••••• do •••••••••••••••• 

Register 

number. 

44 

45 
48 

47 

4!J 

5U 

51 

129 

70 

71 

475 

477 

496 

68 

408 

409 

410 

458 

459 

630 

631 
632 

549 

843 

729 

730 

735 

736 

752 

753 

798 
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Loe.a Ii ties. State. 

i 

Hudson river, from Puddecart Point to 
New York .. ····\ 

Brandon Point. 

Hudson river, from Brandon Point to .••. do ...... ···· j 
Coxsackie. l 

i 
Hudson river, from Coxsackie to Houghtail· .... do .......... ' 

ing island. 

Rondout creek .••.•......•.••••••........ .... do .......... 

Esopus creek .••••.........••••...•..•... .... do ...•...... 
Jersey flats, New York harbor .••••...•.•.. New Jersey .. -~ -

Hackensack river ...•....•••••. _ ....••••.. __ .do ......... . 

Bar at mouth of Passaic river··----· ....•..••. do .•.....••. 

Newark bay .. _ ... -- ..... ·----- ......•••..•.. do .......••• 

Newark bay .••••.•.. -· ...••••••... ··• - - · 1 ·--.do ... ····---
Kill van Kull .•...........•••••..•.... -- ..••. do ......... . 

Newark bay, Kill van Knll, and Raritan bay ...•• do ......•.•. 

Raritan bay and Newark bay •••.......•••..... do ........•. 

Staten Island sound and part of Raritan bay ..... do ......•.. _ 

Arthur Kill, vicinity of Elizabethport ........•. do .•....•. 

Staten Island sound .•..•.••••••.............. do ......... . 

Arthur Kill, vicinity of Perth Amboy ...• _ ... _.do .•••..•. 

Raritan bay ...••..•. --· ..• --- .............•. do ..••..•... 

Raritan bay, Amboy to Sandy Hook ........... do .••••.••. 

Middletown creek, Raritan bay .• - - - ..•........ do ..•••..... 

Shrewsbury river .•• -- . - .....••..•.. - ......•.. do .••••.. _ .. 

Shrewsbury river ..• -·- ••••••..••• - ........... do •......... 

Sandy Hook bar .•.••••••••...•.. - ..•.•••.... do •••••.... 

Sandy Hook bar .....•••.•..••....•.......... do .••••.•... 

Sandy Hook to Rockaway, (old and new .... do .....•••.. 
channels.) 

Sandy Hook and vicinity, (resurvey) ••••••.... do •••••••... 

Examination of False Hook.···--- ............ do .••••••••. 

Sandy Point, (resurvey) .••••..•••..••••••.... do ...•.•••.. 

From Sandy Hook to Barnegat, (outer coast) ..... do .•••••••.. 

From Highland light to Long Branch •••••..... do .••••••... 

From Long Branch to Barnegat .••••••••....•. do .••••.•... 

From Long Branch to Barnegat ...•••......... do .•••••.... 

}'rom Long Branch to Metiticonk _ ••••••••.... do .•.•••.... 

From J ones'e to B1unegat • . . . . . • • • • • • • • • • . ... do .•••••.... 

Barnegat bay and inlet and Thomas's 1-iver ..... do ..••••••.. 

From Barnegat t-0 Little Egg harbor ..••...•••. do .• _ •• _ .... 

Little Egg harbor.... • • • • • . . . . • • • • • . . . • . . __ .. do .. _ ••..... 

Scale. 

1-10, (}()0 

1-10, 000 

1-10,000 

1-5,000 

1-5, 000 

1-10, 000 

l-I0,000 

1-5,000 

1-10, 000 

l-10, 000 
1-IO, 000 

1-10,000 

l-20,000 
1-10,000 
1-10,000 

1-10, 000 

]-10,000 

1-20, ODO 

1-10,000 

1-10, 000 

1-10,000 

l-J0,000 

1-10,000 

1-10,000 I 

1-20, 000 ! 

1-J0,000 I 

1-20,000 i 
1-5,000 

1-40,000 

1-20, 000 

1-20,000 

1-20,000 
1-20,000 
1-20,000 
1-10, 0-0-0 
1-20,000 

1-10, (~00 

I 

Date. Hydrogrnphen;. 
1 Re·~ister 

1, nun1bcr. 

18G2 

1862 

1863 

1858 

11'5" 
18'13 

1841 

J. Meehan ...... ·····-·I 
\ 
I 

.••... do .••••.•••••• -···i 
I 

A. Strausz ...••...•.•• ·I 
1 

Lieut. Corng. A. Murray-) 

, ..•... do ....••.. --·· ····I 
Li~:.:·1.Corng. M. Wood- I 
Lient..Corng.G. M. Rae.he I 
Lieut. Comg. T. R. Gt'd· \ 

ney. I 
1855 Lieut. Comg. R. Wain· 

wright. 

l 855-'5fl ' .•• - •. do ... - ..••........ 

1855 .•••.. do .•• - • - - - •••••••. ! 
•..•...•••. \ Lieut. Comg. T. R Ged- i 

ney. 

1836 .•••.. do ............... . 

1841 Lieut.Comg. G. M.Bacht> 

1855 Lieut. Comg. R. 'iVain-

1855 

1857 

WTigbt. 

Lieut. Comg. R. \Vain· 

wright. 

Lieut. Comg. T. A. Cm.-

ven~ 

1841 Lieut.Comg. G. M.Bachc 

1841 .••••. do .•......••••.•.. 

1840 . _ .. do ......... --- --·. 

1840 ,. .•••. do ..........••••.. 

183f> Lieut. Comg. T. R. Ged

ney. 

1835 

1840 

..... do ...........•..•. 

••••. do .••...•..•. --· - . 

Hl48 

1860 

1863 
1840 

1840 

1840 

1847 

Lieut. Comg.Rich. Bache] 
J 

18'10 

11341 

1840 

Lieut. C<>mg. A. Murray .. 

H. :M:itcbell ....•••. - •• - . 

Lieut. Comg.T. R.Gedney 

.•. do .•...••.••.••••• 

••••• do ...•...•.•.•••.. 
1 

..... do .........• ···-·· I 
_ ... do .....•.••. ······11 

. ... do .....•......•••. 

Lieut. Comg. G. 1\1. Bachef 

Lient.Comg. T.l{.Gedn~y 'l 
Lieut.Comg.G. M. Bache 

799 

i:lUIJ 

844 

6G5 
666 

423 

131 

65 

4!)3 

547 

4tl-2 

61 

62 

127 
494 

64 

4!J5 

572 

126 
58 
60 

107 

52 

53 

54 

207 

76\l 

71'4 

J(j(j 

103 

102 

JJ3 

JU4 

105 

108 

111 

100 
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APPENDIX No. 8-Continued. 

Localities. State. 

Little Egg harbor .••••....••••••.•..••••• New Jersey •••. 

Absecom inlet ... __ .......................... do ...... ---· 

~;~"~:=:~:~c~. '.~~~~~-~-"~: :: : :::::: 1::::::: :: ::: :::: 
Coast of New Jersey .... --- .............. l •••. do ••.•..•••. 

Additional soundings off the coast of New J .... do. ----- ___ _ 

Jersey. ' 
1 

Back channel, League island .••••.•.•• -- •. i Pennsylvania. __ 

Off Cape May and Cape Henlopen. • • • • . . . . Del. and N. J. _. 

From Cape )fay to l'lfontauk Point ........ K. Y.arnl N.J .. 

From Cape May to Monta.uk Point ............ do .••••.•••. 

Delaware bay and river, up to Trenton ••••. 

Delaware bay and river, from Capes to Fish

ing creek. 

Delaware bay ......................... .. 

Overfolls, Delaware bay, (resurvey) .•••••. ___ ............ . 

Crow sl1oal, Delaware bay ... - ........... . 

Hen am] Chickens sl1oals, (Delaware bay) .. 

Cape May roads and Crow shoal. ...... ---· 

Delaware bay, vicinity of }'i10hing creek .... ____ ........... . 

Delaware bay, Yicinit.y of Clark's Point .... __ ..... __ ••. _ ••. 

Cohansey, Maurice, and Dnek rivers ...... . 

From Egg Island light to Dinis point, Dela

,\·are. 

Dela.ware breakwater.--· ... - --- -----. - - .. Delaware ...... 

DelawMe river, from Newcastle to Reedy ••.. do ........ .. 

Point. 

Dona and Mahon ri,·ers. - ..... -----· .. _ - .. _ ... do ......... . 

Joe Flogger shoal and Dona river. •••••..•. _ .... _ ------ __ .. 

From Ben Davis's Point to Liston's tree, _____ ... _ ••.• __ . 

Delaware hay. 

FromLi~ton'streetoNewcastle,Delaware bay .......... ·----. 

Ilulkhead shoals, (Delaware bay) ......................... . 

From Newcastle toLibton's tree, (resurvey). __ ............. . 

From Newcastle to Dupont's wharf __ .... __ .... __ .• _ .•.•••• 

l"'rom Dupont's wharf to Newcastle, ( dupli- • __ • __ •••••• __ . _ 

cate.) 

Christiana creek, Delaware bay ............ ---- ........ _ ••• 
From Dupont's wharf to Tompkins's island •. ____ .. __ .... ___ _ 

}'rom Tompkins'e island to Upper Tinicum, 

Delaware river. 

From Upper Tinicum to Fort Miftlin, Dela

ware river. 

From Fort Mifflin to Philadelphia, Delaware 

river. 

From Philadelphia to Bridesburg, Delaware 

riYer. 

Scale. 

1-10,000 

1-10,000 

1-40, 000 

1-40,000 

1-40, 000 

1-200,000 

1-2, 500 

1-40,000 

1-400,000 

1-400, 000 

1-80,000 

1-20,000 

1-20,000 

1-20,000 

1-10,000 

1-20,000 

1-10,000 

J-W,000 

1-20,000 

1-20,000 

1-20,000 

1-5,000 

1-10,000 

1-10,000 ! 

1-20, 000 : 

1-10,000 

1-10, 000 

1-10,000 

1-20,000 

Date. Hydrographcrs. 

1840 Lieut. G. M. Bache .... _ 

1864 Lieut. Corng. T. S. Phelpsl 

. • • • • • .. .... Lieut. Comg. T.R. Gedney I 
_. _ •• _.. • • • . . ••... do ••••••••• - -... - -

1847 ...... do .. -- .... --- . ----

1861 Lieut. Comg. T. S. Phelps 

1865 

1844 

1842 

1842-'44-'47 

1841-'42-'43 

1842-'43 

1842 

1847 

- -- --- ---. -. 
1847 

1847 

1842 

1842 

1843 

1841 

1863 

1861 

1852 

1852 

1841 

1840-'41 

1846-'47 

E. Hergesheimer ........ 

Lieut. Comg. G. M. Bache 

Lieut. Comg. T.R.Gedney 

-- .••• do .••••••• --- ..... 

Lieut. Comg. G. S. Blake 

...... do .••.•••.••.. ----

•.• -- .do •.••••.. ----·---
Lieut. Comg. Rich. Bache 

Lieut. Comg. G. S. Bia.Im. 

Lieut. Comg. S. P. Lee .•. 

Lieut. Comg. Rich. Bach.e 

Lieut. Comg. G. S. Blake 

• ..... do .... --·- .... ----

•....• do •••.•... -------· 

•••••• do .••.•...•. -- ---· 

C. P. Patterson, hydrog. 
1 

inspector. I 
G. Davidson •.•.•••••••. 

Lient. Comg. M.Woodhulll 

..••.• do ............ ---· 

Lieut. Comg. G. S. Blake. 

....•. do ............ ---· 

Lieuts. Co mg .J. R. Golds

borough and W. P. 

McArthur. 

1843 Lieut. Comg. G. S. Blake. 

1-10,000 1841 .••••• do ............... . 

1-10,000 .................. do ............... . 

1-5,000 

1-10,000 

1-10,000 

1-5, 000 

1-10,000 

1-10, 060 

1841 ..•••. do ............... . 

1842 ...... do ............... . 

1842 ...... do ............... . 

1842 .••••. do ............... . 

1843 .••••• do ..... ___ ....... . 

1843 .••••• do •..••••••••.••.• 

Register 
number. 

110 

831 
116 

117 

112 

749 

862 

151 
100 

101 
148 

118 

119 

125 

120 

152 

157 

123 

122 

121 

124 

801 

808 

352 

299 

132 

133 

156 

134 

135 
136 

137 

138 

139 

140 

141 

142 



 

THE UNITED STATES COAST SURVEY. 85 
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Localities. State. 

Dela warn river, opposite Philadelphia. ...•.....•..•...•••... , 

From Bridesburg to Dunk's, Delaware river .........•••.•••. i 
Delaware river, from Dunk's to Smith's ........•..•••..•... 
From Smith's to Shives's, Delaware river ..... _ .......... __ .I 
Delaware river, from Bordentown to Trenton. 

Off Cape Henlopen .•••..••••••••.•....... 
................ I 
.. -............. I 

From Cape Henl<Jpen t<J Indian River inlet. ...•...•••...•.. ·I 
Off Ci.pe Henlopen, and southward of Cape ... - ......... - .. 

1 Henry. 

Indian river and Rehoboth bay··-··.······ ..•.....•... ····I 
From Indian River inlet to He.a.ch House . . . Del. and Md .•. -1 
From Beach House station to North Birch ...... do .......... 

1 
Sea-coast of M&ryland •...•••••••••••..... llforyland •••••• 

1

i 

\\-"inter-quarter shoal . • • . . • . • • • • • • . . . . . . . . do ::::ao:::::: ::::1 
.•.. do .•••..••.. : 

Pa.tuxent river, from Holla.nd's Point, 2, to 

Point Jones. 

Patuxent river ......................... .. 

St. Mary's river, from Point Lookout to .... do .•.••. ····1 
Ford's landing. 

3t. Mary'11 river, mouth of, and approaches ..... do .......... [ 

St. Jl,fary's river .............................. do ..•...••.. i 
Little and Big Annemcssia and Manokin .••. do ..•••. ····I 

rivers, Monie ba.y, and Wisconsin river. 

Nanticoke river and Fishing bay .••.•.......•. do ...•.. ----1 
From Cove Point to Point No-Point, and •••. do •••••.•.•. 

1

1 

entrance to Patuxent river. 

Patuxent river, from entrance to St. Leon- ..•. do ......... . 

ard's creek. 

Meekins's Neck and vicinity of Cove Point ..••. do •••••• ·---

Little Chopta.nk river, Chesapeake bay .......•. d(l .••••. ··--

Cboptank river--·-··--···--·-----··- ......•. do ........ .. 

Choptank river-·- .•..... -----· ••• --- ........ do ......... . 
Chesapeake bay, from Thomas's Point to ...• do ......... . 

Tilghma.n's isla.nd. 

Eastern bay and, Wye and Miles's rivers. --- ..•. do._ ....•..• 

Anna.polis harbor, Chesa.peake bay ............. do ........ .. 

Chester river, Chooa.p<W.ke ba.y ................. do ......... . 

Chesapeake bay, from Sandy Point to Spy's .... do .•. __ .... _ 
Stand. 

Mouth of Chester river, Chesapeake bay •••••••. do ........ .. 

Magothy river, Chesapeake bay_ .... -·---- •••. do ........ .. 

Entrance (If Patapseo river ............ -·- ..... do .• - • - .... . 

Pa.ta.psco river, at Baltimore··-·--·--· .••..••• do ......... . 

Patapseo river, from Rock Point to Sollers's .••• do .... _ .. - - -
Point. 

Sea.le. 

1-fi, 000 
1-10, 000 
1-10, 000 
1-10, 000 

l-10,000 
1-200,000 
1-20,000 
1-40,000 

1-20,000 
1-40,000 
1-40,000 

1-40,000 
1-40,000 
l-20,000 

1-20,000 
1-20,000 

1-20,000 
1-20,000 
1-20,000 

1-20,000 

1-20,000 

l-20,000 

1-20,000 

1-20,000 
1-20, 000 
1-20,000 
1-20,000 

1-20,000 

1-20,000 
1-20,000 

l-20,000 

1-20,000 

1-10, 000 

1-20,000 

1-10,000 

1-10,000 

Date. 

1843 
1844 

iR . 
Hydrographers. i egister 

\number. 

~~~~~~-i~~~-

Lieut. Corng. G. S. Blake. I 143 
...... do ................ \ 144 

1844 ..•••. do................ 145 

1844 ..... do .••••. ------.... 14fi 

1844 ...... do................ 147 

1847 Lieut. Corng. S. P. Lee. . . 18!) 

1844 Lieut. Comg. G. M. Bache l 49 

1849-'50 Lient. Comg.T.A.Jenkins 237 

1847 Lieut. Comg. Rieb. Bache 150 
1848 Lieut. Comg. S. P. Lee... 212 

1844 ...... do................ 213 

1850 ...... do................ 251 

1863 Lieut. Comg. T. S. Phelps 761 
1859 Comr. W. T. )!use .••.. ·I 704 

18::i7 . ____ .do................ 641 

1857 ...... do................ 640 

18f>9-'60 ...... do................ 701 

1&">9 ...... do................ 695 

1858-'5!) ...... do................ 707 

18:\8 ...... do................ 673 

l 848 Lieut. Comg. S. P. Lee. . . 209 

1848 ...... do................ 210 

1847-'48 Lieut. Comg. W. P. 

1848 

1848 

1848 

1846 

McArthur. 

...... do .•...••..•••.••.. 

...... do ............... I 
• •••. do ••..••••••.••... 

Lieut. Comg. S. P. Lee ... 

1847 Lieut. Comg. W. P. 

McArthnr. 

1844 Lieut. Comg. G. M. Bache 

1846 Lieut. Comg. W. P. 
McArthur. 

1845 Lieut. Comg. G. M. Bache 

1847 Lieut. Comg. W. P. 

1845 

1854 

1845 

1852 

McArthur. 

Lieut. Comg. G. M. Bache 

Lieut. Comg. R. Wain

wright. 
Lieut. Comg. G. M. Rachej 

Lient.Comg.C.H.McBlaiJ 

199 

200 

202 

201 

188 

177 

167 
174 

166 

175 

164 

415 

165 

339 
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Localities. State. 

i _________________ ! _______ , 

Belvidere shoal, Patapsco river entrance .... ! Maryland .••••. 

Gunpowder, Middle, and Back rivers---····/····do ..•••..•.. 

Chesapeake bay, from Howell's Point to ! .... do .•••••.•.. 

Pool's island. I 
Bush river, Chesapeake bay ....•••••••••.. 1 •••• do .•••••••.. 

I 
Chesapea~e bay, from Turkey Point to How· I··· .do .••••••... 

ell's Pomt. I 
Sassafras river, Chesapeake bay ..••••. ····1·-··do .••••...•. 

I Chesapeake bay, northern part, down to 1 · ... do. - • - ••.... 
Turkey Point. 

Elk river, Chesapeake bay ...••••.•••••.. ·I· ... do .•••••.•.. 

&hernia river aml Back creek .•••...•••.. I .... do ..•.••.... 

Northeast river, Chesapeake bay ..••..••.. I .... do .••••.•... 

Susquehanna river ...••..........••..•... 1 .... do ......... . 

Susquehanna river, (see No. 168, duplicate).!-- .. do ......... . 

Eastern Branch of the Potowac, from Ana- District of Col .. 

costia bridge to Benning's bridge. 

Eastern Branch, from Benning's bridge to D. C. and Md ... 

Bladensburg. 

Potomac river, from Hunter's Point to Long District of Col .. 

bridge, and Eastern Branch to Anacostia 

bridge. 

Potomac river, from J,ong bridge to the .... do .•••••••.. 

Aqueduct. 

Potomac river, from Alexandria to Hunter's .... do .•••••••.. 

Point. 

Yeocomico and Cone rivers ...........••. Va. and Md ••... 

Tangier sound .....•••••.•..•••..••••••....•. do ••••••••.. 

From Point No-Point to Smith's Point light, .... do .•••••••.. 
Chesapeake bay. 

Chincoteague shoals and Chincoteague inlet. Virginia. ---- .• 

Chincoteague inlet and Chincoteague shoals ..... do .•••••••.. 

Wachapreague inlet and Hog Island harbor ..... do •••••.••.• 
Metomkin inlet ....•..•••...••.•.•••......... do .••••••.•. 

Metornkin inlet, sea-eoast of Yirginia ......... _.do .•..•.•... 

Hog Island harbor and Wachapreague inlet.' .•.. do .••••••••. 

Hog island and vicinity, to Cape Henry ••...••. do •.••.•••. 

Sand Shoal inlet and Ship Shoal inlet ••••....•. do .•••••••.. 

Cape Charles and vicinity of Cherrystone 1··· .do ..••.••... 

~~ -
Entrance of Chesapeake bay .•.••.••.•••. -1-·· .do .••••••... 

From Cape Henry to Mobjack bay - - - · • · · · · 1 · · · ·do·· · • · · • · · · 
Lynn Havpn roads, Chesapeake bay . . • • • • . . ... do ......... . 

Hampton Roads and part of Eliza.beth river. . ... do ...••...•. 

Scale. 

~ 1-5,0001~ 
( 1-20, ooo I ~ 

1-20,000 

1-10,000 

1-20,000 

1-10,000 

1-20,000 

1-10, 000 

1-10,000 

1-10,000 
1-10,000 
1-10,00U 
1-10,000 
1-5,000 

1-5,000 

1-5,000 

1-5,000 

1-10,000 

1-20,000 
1-40,000 
1-20,000 

1-40,000 
1-20, 000 

1-40,000 
1-10,000 
1-20,000 
1-20,000 
1-40,000 
1-20,000 
1-40,000 

1-20,000 
1-40,000 
1-10,000 
1-20, ooo I 

Date. Hydrograph«.rs. 

18521 A.Boschke .••...••...•. 

1846 Lieut. Corng. W. P. 
McArthur. 

1846 Lieut. Comg. S. P. Lee ••. 

1846 

1846 

1847 

1846 

1846 

1846 
1846 

Lieut. Corng. W. P. I 
McArthur. 

Lieut. Comg. S. P. Lee ... 

Lieut. Comg. W. P. 

McAi·thnr. 

Lieut. Co mg. S. P. Lee .•. 

Lieut. Comg. \V. P. 
McArthur. 

•••••• do .••••...••••.••. 

..•••• do .•••••...•••.••. 

1846 .....• do .••.•.•..•••.••. 

1852 
1865 A. Balbach .••...•.•..•. 

1865 .•••.• do ..•.••.•.•..•••. 

1862 Capt. U. P. Patterson, U. 
S. N. 

1862 ...... do ...••....•....•. 

1862 •••••• do .••••...•••...•. 

1860 Comr. W. T. Muse ........... 
1856 Lieut. J. J. Almy . . .•••. 

1849 Lieut. Comg. fl. P. Lee .•. 

1851 Lieut. Comg. J. J. Almy . 

1851 ..••.. do ...••.•••••...•. 

1852 •••••. do .••••••••••••••. 
1852 •.•.•. do .• ____ •••••...•. 

1862 A. M. Harrison .......... 

1852 Lieut. Comg. J. J. Almy . 

1853 •••••. do ••••••••••.•.••. 

1853 •••••• do .••• - ••••••••••• 
1852-'53 ..•••• do .• -·-· ..••...••. 

18.51 Lieut.Comg. B. F. Sands. 
1854 Lieut. Comg. J. J. Almy. 
1854 •••••. do .••..••••.•••••. 

1854 ...... do ....••...•....•• 

Register 
uumber. 

469 
' 

169 

187 

171 

186 

176 

185 

172 

170 
173 
168 

326 

863 

864 

764 

765 

766 

794 
557 

211 

298 
297 

348 

349 

795 
3M 

397 
388 
364. 

286 
446 
449 
447 
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Localities. State. Scale. Date. Hydrographers. I Register 
\number. 

~~~~~~~~~~~~~~~~~-1-~~~~~~-1~~~~~·-~~~~--~~~~~~~~~~I 
i 

Norfolk hiubor, Chesapeake bay. _________ . "Virginia .. ____ . 

Cape Charles and vicinity .•..••••......•.. _ - .do ..• _ - ... _. 

Cherrystone inlet, Chesapeake bay ...... - - - .... do ..•. - . _ .. . 
Chesapeake bay, from Rappahannock river .... do ... _ - . __ • _ 

to Wolf Trap. 

Hunger'B creek, Chesapeake bay .•. -- .. _ -

Occohannock creek and Heath's landing. - - . 

Chesapeake bay, from Potomac to Rappa-
hannock river. 

. .•. do .••.....•. , 

.... do ......... . 

.... do .•........ 

Pungoteague creek ... _._ ..• - ••••••••..... - ••• do .•.... _ ... 

Pocomoke sound .•.•...•...•.•••.•••..•.•.... do ........ .. 

Reconnaissance of White House and Lower .... do •......••. 

Cedar Points, Potomac river. 

l'otomac river, from Piney Point to Black- .••• do .••••.•.•. 

stone island. 

Potomac river, from Blackstone island to .••. do ..•••...•. 

Cob point. 

Potomac river, from Cob Point to Mathias .••• do .•••...... 

Point. 

Potomac river, from Mathias Point to Me- .••• do .......•.. 

tomkin Point. 

Pot-0mac river, from MetomkinPoint to Ship- ..•• do ••••••..•. 

ping Point. 

Potomac river, from Shipping Point to Hal- .... do._ •.•..... 

lowing Point. 

Potomac river, from Rllllowing Point to .••• do •••••••••. 

Fort Washington. 

Potomac river, from Fort Washington to ..•• do ..••...•.. 

Alexandria. 

Rappa.ha.nnock river entrance •••••••.••••.. "·.do .••••••••. 

Rappahannock river ...•...••••••............. do ... _ .. ___ _ 

Rappa.bannock river .....•••••••.••.•....•••. do .••••.•••. 

Rappahannock and Cnrrotornan river ..••••..••• do .••..••••. 

Rappahannock river .•••••.••••••••••••.•..••. do ••••..•••. 

Rappahannock river ..•••.•••••••••••.•.•..••. do •••••.•..• 

Rappah&nnock river ..•.••.••••••.•...... ____ .do .•....•... 

Rappahannock river •••••••••••••••••••••••••• do .••••..••. 

Rappahannock river .••••••••••••••••••••..••• do ••••.••••• 

Rappahannock river •••••••••••••••.••••••.••• do .••••.•••. 

Rappahannock river ... __ ..••••.•••••••.....•. do ...... ----

Rappahannock river to Tobago bay .•.•....•••• do .••...•••. 

Rappahannock river at Port Roya.I..... . . • . . ••• do •••••.•••. 

Rappahannock river .•••••.••••••••••.•••...•. do ••••...••. 

Rappahannock river .•.•...••••••••.•••••..••. do •.•....••. 

Rappahannock river .•...•.••••••••..•... _ .••• do .•••.....• 

Rappahannock ri'Ver •••••••••••••••••••••••••• do •••••••••• 

J-10, 000 
1-20,000 
1-20,000 
1-40,000 

J-20,000 

1-20,000 
l-40,000 

1-20,000 

1-40,000 
I-IO, 000 

1-20,000 

1-20, 000 

1-20,000 

1-20, 000 

1-20, 000 

1-20, 000 

1-10,000 

1-10, 000 

1-10,000 

1-10, 000 

1-IO, 000 

1-10,000 
1-10,000 
1-10, 000 
1-10,000 
1-10,000 
1-10,000 

1-10,000 
1-10, 000 

1-10,000 
1-5, 000 

1-5,000 

1-5,000 
l-,'l,000 

1-5, 000 

1854 , Lieut.Comg.J.J.Almy .\ 
1852 · do 

1852 , ::: :: : do::::::::::::: :J 
1851 -. •••.. do ............... . 

1853 .•••.. do .•••••••••.••.•. 

185:l .••••. do ...••••••.....•. 

1850 i Lieuts. Comg. S. P. Lee 
I andJ.J.Almy. 

1~1 Lieuts.Comg. B.F.Sands 

and J. J. Almy. 

1855 Lieut. Comg. J. J. Almy . 

1861 Capt. w: R. Palmer ... 

1860 Comr. W. T. Mme ..•• 

1862 Lieut. Comg. T. S. Phelps 

. I 1862 I •••••• do ..••••••• - ••.... 

1862 .••••. do .•.•.• ·--· ...... 
1 

1862 I· ..... do ................. I 
1862-'63 .••••. do .•..••••.•...... 

1863 .••••. do .•.•••••••.•••.. 

18U3 .••••• do .............. .. 

1857 Lieut. Comg. R. Wain-

wright. I 
18.57 ....•. do .• _ •.•.•.•...... 

1857 .••••• do .••••••••••.••.. 

1857 .••••• do .••••••••••..... 

1856 .••••• do •••••••••••••.•. 

1856 .•••.• do ••....•..••••••. 

18.'>6 •••••• do ••....••••...... 

1855 ••••• do •••..••••..••••. 

1855 .••••• do •••••••••••••••. 

1855 .••••• do .••••.••••.••••. 

1854 .••••. do .•••••..••..•... 

1854 .••••• do •••••••••.••.••. 

1854 ..•••• do ............... . 
1854 ..•••. do ............. .. 

1854 ..•••. do ..•...•••••.... 

1853-'54 I ...... do .••• - •••• - • · ... 
1853-'54 .••••. do .••••••••• - · • · · 

448 

345 

3,';3 

285 

368 
367 

252 

33"2 

515 
738 

79'J 

827 

778 

813 

812 

814 

815 

816 

610 

009 

608 

611 

607 

606 

605 

f•23 
522 

521 
454 
453 

452 
451 

450 
400 

399 
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Rappahannock river at Fredericksburg.·-·· Virginia ...... . 

York river, from entrance to Blgler's mill ....••• do .. ·--···-· 
York river, from Iligler's mill to \Vest Point ..... do .•. -···--· 

James river, entrance ...... ---····-····-·· .... do .. ____ ··-· 

James river, Shoal Point to Jamestown island .... do ...•... - .. 

James river.·-····---·····--·····-····-·· .... do ... - .. ·-·· 
James river ____ ·- -- _. _ .... -·· ___ .... ---- .. _ .. do .•. -·.··-. 

James river, from Little Brandon to Wya- .... dO----·· ··-· 
noke wharf, (reconnaissance.) 

James river, from Douthard to Westover, W .. - •. do----····-· 

James river, Harrison's bar··--······-·--- .••. do. _____ ··-· 

James river .. - --- .•• __ ... __ •. ·- _ ·- ... ·-· ..... do._._ •... _. 

James river .. _.·- __ ...... -··- ___ ..... ·-· ..•.. do. - - - •... - . 
James river. -- . __ ·-· ... _. ·-· ... ___ .. __ -- ..•.. do ... -· ... - . 

James river ... _·-· ... _ ...............••...... do ......... . 

James river. - - --· .•..•.... __ ..........•... _ .. do ..• - •..... 

James river, Trent's Reach bar.---··.··--·· ._ .. do .•• - .••.•. 
James river •..• ·-_ ....... _ .. ___ .. _ .... __ .. _ .. do ..• _ .... -· 

J.1mes river.._.-··· ...... ·-···-· .....•....... do- ..•...... 

James river, at Warwick bar ....•.. ___ --·· .•.. do.·---···-· 
James river, at Richmond. __ .• _. __ ... ---- ..••. do. - - -- . ---· 
Appomattox river···- ... ____ . _ ...•. __ ·-- ..••. do- ..... ____ 1 

Appomattox river ....•. ------ •..... ··---· .... do ··--- ·--· 
Appomattox river, at Petersburg ...• _ -- --- . --- . do_ ..... ---· 

Appomattox river····-·---··-·······- •••..... do .•••.• ·---
Coast from Cape Henry southward to bound- -- .. do .. - ••• ---· 

ary. 

Soundings off False cape • ---- ..•.•. _. --- ..... do. - - •... ·-. 
Offshore, from Cape HenrytoCapeHatterm. Va. and N. C .•. 

North river, bead of Currituck sound, recon- North Carolina-. 
naissance of. 

Cur.ituck sound, reconnaissance of head of ____ do----·-··-· 

Currituck sound._---· ·----· ______ . -----· ·--.do ... _ ... ---

North river._. - ...• __ .. ·- ......•... ·----· ·-··do .•. -· .. ---
Pasquotank river, Albemarle sound .. ··---· ____ do._ .. ·----· 

Little river ______ .••• _. ___ ••..• _. _ ••• __ •. _._.do •.• __ •• __ • 

Perquimons river ___ . __ ... ----- .•... -----· ____ do. ____ .·---

Albemarle sound, Harvey's creek to Horn- -- •. do .... ·-----
blow Point. 

Albemarle sound, Mackey's creek to Roa- ----do •••••• ---· 
noke river. I 

Middle, Eastmostandpart of Roanoke river.! .. -.do ___ . ·-----

&tchelor's bay, Albemarle soUJ1d _ ..••• - • - • • _ •. do •••.•• - - - • 

Seuppernong river aru1 Hull's bay, Albemarle •••. do ••.•••• - - . 
sound 

Scale. 

1-5,000 

1-20,000 
1-20,000 
1-20,000 
1-20,000 
1-20,000 
1-10,000 
1-10,000 

1-10,000 
1-10,000 

1-5,000 
1-5,000 
1-5,000 
1-5,000 
1-5,000 
1-5,000 
1-5,000 
1-5,000 
1-5,000 
1-5,000 
1-5,000 
1-5,000 
1-5,GOO 
1-1,000 

1-40,000 

1-40,000 
1-200,000 
1-20,000 

1-20,000 
1-20,000 

1-20,000 
1-20,000 

1-20,000 
1-20,000 
1-20,000 

1-20,000 

1-10, 000 
1-10,000 
1-20.000 

I 

Date. 

1853-'54 

1857 
1857 

1854-'55 

1855 
1856 
1857 
1857 

1859 
1852 

1853 
1853 
1853 
1853 
1853 
1853 
1853 
1853 

1852-'53 
1852-'53 

1852 
1852 

1852 
1851 
1855 

1'361 

1859 
1859 

1859 
1851 

1850 
1847 

1848 
1848 
1849 

1849 

1864 
1864 
1849 

Hydrographers. 
Register 
number. 

i 
Lieut. Comg. R. Wain· 398 

wright. 

Lieut. Comg.J. J. Almy. 583 
Lieut. Comg. R. D.Minor 584 

Lieut. Comg. J.N.Maffitt. 529 
. - - ••. do .•..•. - - _ ..•.••. (i30 

.. - - - . do .•...• - - -•• - .••• 615 
, . __ - •. do ....•.• _ ..• _ . __ . 616 

.do .... -----··-·-·· 634 

Comr. W. T. Muse.·-···· 705 
Lieut. Comg. R. Wo.in- 331 

wright. 
.. ___ . do .•... ___ •.• - • - .. 395 

.• - - .. do .•...• - - •.••..•. 394 

------do ...• -.----·· .... 393 
_____ .do .... _.-----· .... 392 

.• - - - . do ... - - .• __ .. - .••. 391 

•• - - •. do .•.. - .••• _ • - ••.. 343 

, . - - - .. do .••• - .• - - - .•.... 340 

______ do .. ____ --··------ 390 

-----·do .... _.-·--··-··· 341 

·----.do .... -·---- ••.... 342 

··----do .... ---· ••.••... 316 

1·-----dO.- .. ---· --·- .... 315 

·-----do ...... - .. - .•.... 314 

----·.do.- .. ---· ....•... 279 

Lieut. Comg. J. J. Almy. 520 

Lieut. Comg. T. S.Phelps 750 
Lieut. Comg. A. Murray •. 674 
J. Meehan----·-·· - .•.. 703 

------do .... -------· .... 702 
Lieut. Comg. R. Wain- 258 

wright. 

··----dO .. ---· --·--· ..•• 230 
Lieut. Comg. W. P. Mc- 195 

Arthur. 

•••••. do.----···-··· •••. 197 
···--·do .. ---·----·· ••.. 196 
Lieut. Comg. Jas. Alden - 219 

Lieut. Comg. T. A. Jenk· 216 
ins. 

J. S. Bradford----····--· 822 
. - - ... do .. - __ • __ ••. - - • - • 828 
Lieut.Comg. T.A.Jenk- 217 

ins. 
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------------i------!----1---1--------! 
Albemarle sound, Mill's Point to Pear-tree North Carolina.· 1 1-20, 000 1, 1848 Lieut. Comg. W. P. Mc· : 

Point. Arthur. I 
Haulover, Albemarles<111nd, and vicinity of .... do ..•• 

9 
..•.. 

1 

I-20,000 I 1849 Lieut.Coing . .TM.Alden __ 

Powell's Point. 

Alligator Tivar, Albemarle sound ............... do ...... ·-.. 1-20, 000 j 1849 .•.. do .••••.......•... 

Albemarle, Roanoke, and Croota.n sounds .•. -- •. do ....•..... 1 l-20, 000 ; 1850-'51 Lieut. Comg. R. Wain-

! wright. , 
Croatan sound, (part of,) exa.mination of ob- .... du.......... 1-20, 000 I, 1864 J. S. Bradford .. ·•·· •... 

1

1 

structions in the same 
Pamlieosound ............................... do .......... · 1-40,00Qj 1:358 Comr.W.T.Muse ...... . 

Pamlico sound ............................... do.......... 1-20, OOQ ! 1857 do 

Oregon inlet ................................. do.......... 1-10,00() 1i 18th>, I~--~itc~~l~~:::::~::::J . ' 
Hatt-0ras inlet ................................ do.......... 1-10, <JOO : 1861 Lieut. Comg. T. S. Phelps! 

Hatteras shoals .••••. : ........... , ........... do.......... 1-20,000 J 18GO Lieut.Comg.T.A.Jenklnsl 

Coast from Cape HaiterAS to Oe1-acoke inlet_ .... do.......... 1-40, 000 , 185G Lieut.Comg .. T. J. Almy .. ( 

Hatteras inlet. •••••••••••• .,. ••••••••••••..••. do.......... 1-10,000 ! 1852 Lieut. Comg. R. \Vain-! 

198 

220 

2l8 

257 

836 

672 

GGI 

762 

76:3 

2H 
5:38 

I wright. I 
1-5, 0()0 I 1850 Lieut.Comg T.A.Jenkins \ 2R5 

1-10, OGO j 1857 Comr. W. T. Muse ....... I 612 

H11ttetasmlet, (reconnaissanoo) ............... do ........ .. 
Hatteras inlet, (resurvey) ..................... do ......... . 

1-10, 000 . 1864 A. Strausz ..•••••..•.... j 612 his. 

1-10, 000 1852 ' Lieut. Comg. R. Wain- j 3'41 

Hatteras inlet, inner bulkhead .......•.•••..•.. du ......... . 

Oeracoke inlet .••.•••••.•.•••.•.••••.•.•..••. do .•....•••. 

Ocracoke inlet, (resurvey).~-- .•.•.••••••..•.. do ..•...•... 
Neuse river .................................. du ..•...•.•. 

The straits of North Carolina .•••• ~ .••• '. ••...•• do ..•...•••. 
Cove sound, from the straita to Pamliee .•.• do .•....... 

sound. 

Cape Leokout Shoals, {reconnaissance) ..•....•• do ..•....... 
}'mm C.a.p& Look.:.ut towuds Rogne sound.. . ••. do .•....•... 

Beaufort harhor&:td viclllity ofC11pe Lookout. _ .•. do .......•.. 

Beaufort harbor ............................. ;do .......•.. 

Bea.ufurt harbor and bar ....................... do ......... . 

1-20,000 

1-20,000 
1-00,{)(l() 

1-40,GOO 

1-40,000 

1-40,000 

1-10,000 

J-10,000 

1-10, 000 

.Beaufort hark:r, ("resurvey):'._ ... _ ............ do.......... 1-10,'ooo ! 
Beaufort bliorbor, o.ff' Fort MB.0011 ••••••• _ ••.•••• do...... . . .. 1-10, ooo 
Bea.11fur~ lmtho:r •••••••••.•••••••••••.••••••••• do .•• ~-- ............... . 

Resurve.t &fwtl.'atlce i;o.·JJe11-ulon harhot •••.•.•• d<i....... •• . J-10, 000 

From l'Ja,gstaif to NQW Rivllr, htlet.... . • • • . . ••• do. • . . . . • . • . l-4-0, 000 
Tulguoound, fromCOAJina-Cityt.o Beaufort ..... do.......... 1-10, 000 

N''4!W riverw.t!b•t.••······-'•········ .~ ........ do.......... 1-10,000 
C1J>pe Fear ri¥$> •• _. .......................... do ••••.• ., • • 1-5, 000 

Oape Fear rivet~-~.:.· •....••••••••...••.•.••. cfo .•....••••.••••.•••••• 
UapeF-th'l!l'-.~·-· ... : .• c •••••••••••••••••.•• do.......... 1-10,000 
New hllet;~ Fear entranoo, (rllSurv~y) ..•••• do.......... 1-10, 000 : 

011Jie Feiir riv•J>ar ... ;;;j;~" •••••••••••••••.••• d-0 ••• • -- - -- • • • • - • • • • - •• • 
-06pe ~_lw:.and.New kllet •••••••• -. ••••.••• do .. •-...... J-10, 000 
N"OWhJet ...,mmkM'ft~ of Cape ...• do.......... 1-rn,000 

l!'ear 1iVer. 

c s 12 

wright. J 

1857 Conn. W. T. l\fose ..•... i 
JSG:3-'64 A. Strausz: ............. 1 

1864 E. Cordell .•. ~ .......... J 8M 
1864 ....... do ................ 1 

I 
1864 I Licut.Comg.T. S. Phelps. 849 
1857 Lieut. Comg. C. R. P. 577 

1854 

1850 
1857 

1862 

1863 

18f\O 

1864 

1858-'59 

11354 

1851 

1853 

1853 

1853 

1852 

1852 

J85J 

1856 

Redgers. 

Lieut. Comg. J.N.Maftitt. 41!) 

. ••••. do ............ ····I 259 

Lieut. Comg. C. R. P. j 
Rodgers. 1 

576 

A. Boschke ............. ! 789 

A. Strausz .•••••.•.•.. J 789 liis. 

Lieut. Comg. J.N. Maffitt.) 246 
E~. Cordell ......•..... 

1 
srm 

L'.eut. Comg. A. Murray .. \ 644 
L1ent.Comg.J.N.M:affitt.\ 418 

.••••• do •••••..••.••••• ., 280 

..•.•. do ................ 1 375 

.••••. do .••••• ·····-····! 

..••.• do .•••........•••. 
• I 

:::~~::::::::: ::::::~~] 
...... do ...... ···-······; 

416 

:174 

:J7(l 

372 

1,)18 
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I 

Localities. Hy drograpbers. 
i Register 
i number. 

State. Scaie. 

! 

N~rt~ ~arolina_-_I 
----------: ---------~--'----

New inlet, northern entrance of Cape }'car 

river. 

Cape Fear bar ........•.•......•..•...•.. 

New Inlet bar, (Cape Fear) .........•...... 

Frying Pan Shoals ..........•..••••...... 

___ .do ..•••. ----1 
.... do ...•••..•. 1 

... . do .......••. 

Southern bars of Cnpe Fear river ............... do ......... . 

Southern bars of Cape Fear rin•r. .....•........ do ..•.•..... 

Frying Pan Shoals . • . . • . • . . . . . . . . .••........ do .•.••..... 

Deep-sea soundings from Cape Henry to 

Cape Lookout. 

Deep-sea soundings from Cape Lookout to 

St. Augnstine. 

1-10,000 

J-lQ,000 
1-10,000 

1-'W,000 I 
1-10,000 

1-10,000 
1-20, OO<J 

1-500, 000 

l-500,000 

Off-shore, from Cape Hatteras to Cape Fear. North Carolina l-:!00, 000 
Coast from mouth of Cape Fear river to .... do.......... 1-40, 000 

Tubb's inlet. 

Deep-sea soundings between Cape Fear and N. and S. C..... 1-300, 000 
Charleston harbor. 

Georgetown harbor and har ................ Sout1Carolina .. 

Winyah bay and Georgetown harbor .....•..... do .•..•••... 

Cape Roman .........•.....•..•.....•••..... do .•..••••.. 

Georgetown bar, (resurvey) .•.•............... do .•.•...... 

Bull's bay.............................. . ... Jo .......•.. 

Cape Roman to Charleston. . . . • . • . • • . . . . • . . ... do .•..•••... 

Charleston harbor a11d bar ...••...•.••...•..... do ......... . 

Main ship bar, Charleston harbor .•......•...•. do .••••..•.. 

1-10,000 
J-10,000 
1-20,000 
1-20,000 

1-20,000 

J-40, 000 
l-J0,00() 
1-10,000 

Maffitt's ch»uuel, Charleston lmrbor .....•....• do.......... 1-H',000 

North channel and l\laffitt's channel. •...•....•. do ..•••.•......••••••••. 

Maffitt's channel, (resurvey) .•••••..•....•..... do.... . . • . . . J-5, 000 
Maffitt',; channel and North channel. .........•. do ..•••.•... 

Charleston harbor, entrance .•••••.••..•.•..... do •••....••• 

Resurvey of Charleston bar.. • • . . • ••..•.•...•. do ••..•••••• 

Msffitt's channel, Cliarleston harbor, (resur- ..•. do ....•..•.. 

vey.) 

Stono inlet and river, and part of Kiawah ••.. do •••.•••••• 
0

and Folly river. 

Light-house inlet, Charleston .....••.....•..... do ..... <- ••• 

Olf·shore, between Charleston and Savannah .••. do •••.•••••• 

entra11ce. 

From Charleston to Savannah. . • • • • • • • • • •• . ... do .••.•••••• 

North Edisto harbor snd bar ................... do ......•... 

North EdiBto bar ............................. do .••••...•• 

St. Helena sound and bar, South Edisto river. . ... do ..•••••••• 

Inland passages, sheet No. 1, between Port .•.. do •...•••••• 

Royal bay and St. Helens sound. 

Inland pa'll!sges, sheet No. 2, between Port •••• do •••••••••• 

Royal bay and St. Helena sound. 

Panott creek, from Coosaw to M<>rgrui river ••••• do .••••••••• 

1-5,000 
l--i:i,000 

1-20,000 

1-10,000 

l-2<J, 000 
• 

J-10,000 
1-200, (){)() 

1-40,000 

1-20, 000 

1-20,000 
1-15, 000 
1-10,000 

1-HJ, ()(){/ 

1-10,000 

1858 Lieut.Comg.T. B. Huger. 643 

: : I ;:,;;;'.;;;:~ ·; ~ ~;;.; , 642 
621 

1851 Lieut.Comg.T.A.Jenkins 306 

J.'356 Lieut.Comg .• J.N. Maffitt. 619 

'l57 . ..•.• do .. , .........•••. 624 
1851 Lieut.Comg.T.A.Jenkins 277 
1860 Lieut. Comg. A. Murray .. 767 

1860 •..•.. do ..•......••••.•. 768 

18=>9 ...... do ....•........••. 686 
1859

1

.Lieut. Comg. J.P. Bank-

1859 .•• ~~~:~ .••••.•...•••••. I ll85 

694 

1853 
. ~i:~~~~~~-~·-~ -~:~~~I~: I 

371 

1853 373 
1852 Lieut.Comg. T.A. Craven 350 
1856 Lieut.Comg. J.N. Maffitt. 53.'l 

1859 Lieut. Comg. J.P. Bank- 683 
bead. 

1857 Lieut.Comg. J.N. Maffitt. 626 
1851 ....•. do ..•....•....••.. 254 
1857 ...••. do ..•....••••..... (i25 

1854 ...••. do ..•.....••..•••. 411 
1855 ...••• do ..•••...••.••••. 476 
1856 ...... do ..•....••....•.. 532 
1857 . .•••. do ....•......•.... 623 
185~ . ..... do ......••••.•••.. 536 

1863-'64 W. S. Edwards and E'. P. 852 
Webber. 

1860 Lieut. Comg. J.P. Bank- 718 
beai1. 

1862 C. 0. Boutelle ............ 803 

1863-'64 .•.••• do ..•...••••••••.. 853 
1857 Lieut.Comg. J.N. Maffitt. 622 

1853-'57 •••••• do .•••••••••••••.. 649 
1851 . ••. ~.do ..••.•.••...••.. ~2 

1856 . ••••• do .••..••••.•••.•. ~ 

1856-'57 .••••• do .•••••••..•••••. 620 
1863 W. S. Edwards ••••.••.• tl32 

1863 • ••••. do .••.•••• ~ ••••••• 833 

1860 Lieut. Comg. J.P. Ban~- 7'44 

head. 
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C-Oosaw river, from Combaheeriver to Brick- South Carolina .. 

yard creek. 

D1"ickyard creek, from Coosawriver to Beau- .... do .. ---- .... 

fort. 

Port Royal entrance .. _ .................. · 1· -.. do. - - - ·--- · · 

Beaufort river, (reco1maissance) .....•. _ - - ...... do ...... - - .. 

Port Roy al entrance and Beaufort harbor. . . . . . do .....• _ .. . 

Pon Royal entrance ..•. -- __ .................. do ......... . 

Port R<?al bay and Bro.ad river .... -····--·i····do .. ____ --·· 
Broad nver and tn butanes . _ ...... _ - - ..... 

1 
.••. do .... - .... . 

Beaufort river, from its month to Little Ma1·sh 1---. do._ - --- . - - ·, 

island. 'I 

Beaufort rh•er, from Marsh island to Beau- j·---do._ ....... . 

fort. I 
Ch~chessee and Colleton rivers - . - - - · -- - - - · 1 · · - .do.· · · · · · - · · 

Cahbogue sound. and part of Broad creek ... 1-. --do. - • • · · · · - .
1 

Skull creek .. ---- ........ -- ..•. - - . - ----- · -- _.do.····· - · ··1 
Off-shore, between Charleston harbor and St. S. C. and Ga.-· 

Andrew's sound. 

Deep-sea soundings, between Winyah bay 

and Amelia island. 

Deep-sea soundings, between \Vinyah bay 

and Amelia island, (replotted from the 

original ne>tes.) 

S. C., Ga., and 
Florida. 

_.do ....... -·· 1· 

Savannah River bar ..•••. ------_._....... s.· C. and Ga •.. 

Savannah River bar, (reconnaissance) ... - - . . . - . do ........ - . 

Savannah river, entrance .... - . ___ .. . . . . . . . . ... do._ ....... . 

Sav1mnah river----··--·-·------· ........ ____ do .•.. ····-· 

Savannah river, Hutchinson's and Elba ._ .. do ____ ··---· 

islands. 

Savannah river, J<'ront and Back rivers . . . . . ... do ......... . 

Savannah river, part of Hutchinson's and .. -.do.- .. ---·-

Argy le islands. 

Savannah river, Argyle, Onslow, and Isla .... do---·--···· 

islands. 

Savannah river, opposite Fort Pulaski, show- .... do_._ .. - - - .. 

ing the position of obstructions. 

Lazaretto creek and po.rt of Ty bee roads . . . Georgia. - - - - .. . 

Wilmington river and estuaries. __ ....... _. . ... do ... - .. - .. . 
lWwilly marshes . ____ .. __________ ........... do. ____ . __ .. 

Ogeechee, Vernon, and Burnside rivers.---· .•.. do.----·---· 

Ossabaw sound, and Vernon and Ogeechee .... do.----·-··· 
rivers. 

Sapelo 110und .. ___ . ·-- --· ___ --· ·-- __ . ___ ..... do.----·--·. 

Sapelo sound a.nd adjacent waters. --- - •• __ ..... do. -- - - - - - - . 
Sapelo !tar a.nd approaches .• __ -· ••• - ..••...... do .• _. ____ .. 

Doboy bar and s-0und,(reconnaissanee) ___ ..... do.·---- - ... 

I 
----~-----1 f<egister 

Scale. Date. Hyurogrnphers. \ number. 

J-W,000 i--;86<> I ~;:~,~om;J p ;;.,.k ~ 
1-10,000 I ll:l60 _____ .do .......... ______ 

1 

74;_1 

I-2tl,OOO I J8;J9 I' Lient.Comg.C.M.Faunt-\ t"i77 

leroy. i 
1-10,(1(10 · ll:li">;J Lieut.Corng.J.N.:Maffitt.i 633 

l-20,l10ll 1855-'iiG ··----<fo ...•...... -----·! 535 

1-20,0UO 18(i;l C.0.Boutelle ...... ----·I s:io 

~=~~: ~~~ 
1

~
62

;~~: 1 · ~--~--~~~t~~-.:: :: : -.: ::: : I :~~ 
1-10,000 186-t IC. 0. lloutelle .... ·-···· 802 

1-10, 000 1862 . . - ... <lo ..... - - - - .. - - - -- 834 

1-HI, 000 1t'ii9 Lieut.Co mg. C.111.l<'aunt- 679 

leroy. I 

1-10, 000 186:2 C. 0. Boutelle.- ........ 804 
1-10,000 ld61-'62 .. _ ... do ... _ . - - - - ..... - . 805 

J-300, 000 18Gll Lieut. Cofng. J. l'. Bank- 728 
head. 

1-300,000 lffit:i Lieut.Comg. T. B. Huger 653 

I-:lOO, 000 1858 ·----·do .... ----·- ...... 717 

1-20,000 lt:i54 Lieut.Comg. J. N.~Iaffitt. 439 
1-20,000 1851 ·-----clo ................ 26!J 
1-10,000 li:\52 .. _--·do·- ____ ·-._ ...... 317 
1-10, 000 1850 ··----do.- .. ·-.-·· ...... 267 
1-5,UOO ll:l52 ·-·--·do ____ ··-·-· ...... 318 

1-10, Ollll 18f11 ··----do._ ...... ---· ... 266 

1-5,000 18::12 ·-·--·do.-···-----·· .... 319 

1-5,000 1852 ·- ---· da.- .... - --- . - . --· 320 

1-:10,000 1862 C. 0. Boutelle·---··---- 807 

1-10,000 1863 \\'.".S. Edwards·----·-·· 842 
H!O,ooo 1865 C. Fendall ...... ___ ·-·. 866 

1-5,000 1856 Lieut.Comg. J. N. Maffitt 617 

1-20,000 lSUr.. C. Fendall .... - .. ----·· / 867 

1-20,000 1860 Lieut. Co mg. C .M. Fa.unt- 73:~ 

leroy. l 
1-10,000 1858 Lieut.Comg.J.H. Moore .. . 6!i9 

1-10,000 1858 ·-----do ...... ··---· ····I 660 

1-20,000 1859 Lieut. Corng.C.:M.Faunt- I 691 

l-20,000 1854 
leroy. I 

Lieut. Corng. T. A.Craven 461 
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Loc-alitiAs. 
i 

1 

__ ''"'°_· __ --S-c-al_e_. _
11 

__ D_a-te~. ~-
St. Simon's entrance ................... ··i Georgia........ 1-10,000 ! 1856--'57 

I j 

1-10, 000 ! 1856 

J-](1,000 I, 1856 

1-10,000 I 1856 

1-10, 000 ' 1856 

1-20, 000 : 1850 

I 

St. Simon's bar and l{runsw:ick harbor._ - __ i- ... do .•. - -- -- .. 

St. Simon's bar and Brunswick harbor .... _\ .... do. - . - .. _ .. . 

Brunswick harbor ........................ 

1

1 
.... do ......... . 

l3runswick harbor au<l Turtle river ........ _ .. _ .. do. - . - ..... . 

St. Andrew's shoal, (reconuaissancc ) ...... _ j •••• do. - ....... . 

Soundings off the coast of Georgia.... .. ...... do .• - ••. _ .. _ HW,000 f 1860 

St. Mary's bar and Fernandiu» harbor...... Georgia and Fla. 1-10, 000 i1855-'56-'57 

St. Mary's bar, (resurvey)······---· ...... 

1 

.... do...... .... 1-10,000 1857 

St. Mary's bar and harbor ()f Ferna11dina ... - ... do. - - •.. _.. . 1-20, 000 l 855 

St. Mary's entrance »nd Fernandina harbor_ I. ___ do .. -- ..... _ l-10, 000 11855-'56-'57 

I I 
St. llfar:·'sriver .•••.............•.... ····[····do.......... 1-10,000 I 
Part_ of St; Mary:s river, up to St._. l\l~ry's .. 1 ..•• do ................... _ .. 1

1 

Off-shore soundmgs, from Femandma to 1 ·............... 1-400, 000 

Cape l<'lori<la. 

St. John's river entrance, and :Fort George 

1 

l<'lorida .•. . •.. . 1-10, 000 i 
inlet. i 

St. John's bar and vic.inity, (current chart)-j----do .... __ ................ \ 

I • i 
I I 

St. Jolm's river bar, (resurvey) .•••.... -··t ... do ........ --1 1-10, 000 I 
I 

St. John's river, Mayport Mills tu Brown's j .... do...... •... l-I0,000 i 
creek. I 

1856 

J8!'i6 

1860 

1853 

1857 

1855 

I 

Hydrographers. I 
Register 
nurnbPr. 

Lieut. Comg. S. D. Tren-

chard. 

...... do ............... . 

.•.••. do ............... . 

..•••. do ............... . 

...••. do ............... . 

Lieut.Comg.Jno. Rodgers 

Lient. Comg .• J.P. Bank-

lie11d. 
Lieut. Comg. S. D. Tren-

chard. 1 

..••. do ............... · I 
Lieut. Comg. R. Wain-.! 

wright. I 
Lieut. Comg. 8. D. Tren-1 

--~~a~:~ .............. . 
···--·do ••••.• -----·--·. I 
Lieut. Comg. A. Murray -I 

Lieut. Comg. T. A.Cravenl 

Lieuls. Corng. R. Wain

wright and S. D. Tren

chard. 

Lieut. Comg. S. D. Tren

chard. 

Lieut. Comg. R. Wain-

wright. 

590 

537 
548 

575 

587 
231 

810 

591 

571 

479 

579 

5!12 

050 

770 

351 

511 

586 

481 

St. John's 1iver, Brown's creek to Six-inile .... do .•..•.•••. I-IO, 00() I 185!"> •••••. do ............... . 4B2 

creek. 

St .• John's river, Jttcksonville and vicinity •..•.• do ........ .. 

St. Augustine Larbor approaches ..•.••••••..••. do ...••..••. 

St. Augustine harbor, aud North and Matan- .... do .•.....•.. 

zas riYers. 

Mosquito inlet, (reconnaissance) •••.•.• _ •...•.. do .••••..•.. 

Cape Cmmveral shoals, (reconnaissance) ....... do ........ .. 

Key 1liseayne and vicinity ................ I .... do .•••••.•.. 

Key Biscayne and Card sound ......... _ •.. I .... do ....•..•.. 

Florida reef, Triumph reef, and Old Rhodes 1 .... do .••••••••. 

bank. · • 

Pacific reef to Carysfort reef. .............. , •..• do .••. ···--· 

Carysfort reef to Grecian shoal ......... __ .' .... do ......... . 

Florida reef, Grecian shoal to French reef. •. : .... do ...••..... 

Coffins's patches, Florida reef. ••.•••.•••• ·I· ... do ........ .. 

Florida roofs, from Coffins' patchestoBoot .... do •••••.••.. 

key. 
l<'lorida reefs, from Bahia Honda. to Key .•.. do .•••••.•.. 

Vaccas. 

I-IO, 000 18.55 
1-I0,000 H:l60 
1-10, 000 1!:160 

1-20,000 JS;JJ 

1-20,"ooo 1850 
1-20,000 1852 
1-20,000 1854 

1-20,000 1853 

1-20,000 1854 
1-20,000 1855 
1-20,000 1856 

1-20,000 1854 
1-20,000 1859 

1-20,000 1858 

' ...... do ........•.•. 

Lieut. Comg. A. Murray 

...... do ................ 

Veut.Comg.Jno.Rodgers 

.••••. do ................ 

••••.. do ...•.•..•••..... 

. Lieut.Comg T.A.Craven 

...... do ..•..•.......... 

•••••. do ................ 

. •• : •. do ..•• --~- •••••••• 

...... do ................ 

.••••. do ................ 

••••.. do ••••••.••••.•••• 

Lieut.Corng.W.G. Temple 

484 

712 
7ll 

260 

234 

407 
444 

369 

·443 

668 
553 
417 
714 
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_______ L_o_c_a_li-ti_e_s· _______ --State. __ i 8<•1•-.-

Florida reefs, from American shoal to Som

brero key. 

J<'lorida reefs, from Ea.st Sambo to Logger

head key. 

Florida reefs, from Coffin's P11.tches to Ten

nessee reef. 

Florida reefs, abreast of Upper >ind Lower 

Matacumbe keys. 

Florida •....•. ·I 1-20, 00\J 

. ... do .• - --- .... i 1-20, 000 

•••. do •••••••.• -11-20, 000 

. ... do .•••••.... i 1-20,(J()O 
i 
i 

Florid>< reefs, between Alligator mid French 

reefs. 

.... ao .......... 1 1-40,000 

Additional soundings off Boca Chica ...•••.. ... do .......... ! 1-20,000 
Key "''est harbor and vicinity. __________ ...... do .. _ --- .... i 

Key \Vest harbor .. - - - - - . - - .... - - .. - - - - - . 
1

• - •• do .. - .•• - - - . 
Marquesas keys, and vicinity of Boca i. - .. do. - - - - - • _ .. 

Grand<?. 

Boca Grande, Marquesas keys, and vicinity ..... do ..•••..... 

1-20,000 
1-5,UOO 

1-20,0(10 

1-20,000 

.... do. -- --· ·-.. ~ 1-IO, 000 Hcbecca shoals, (reconnaissance) .• _. _ ••... 
1-30,000 

Charlott<' harbor, main entrance.-·-· ••........ do ......... . 

T>impa bay, (reconnaissance).··---·-----· .... do ..••••.... 

\Vaccasassa bay ... _ ......•• -----· .... __ ...... do.----- __ .. 
\Vaccasassa bay ..... ____ . _ ........ _ .. _. _ . . ... do. - • _ .. __ .. 

Ceda.r keys, (reconnaissance of channel, .... do. - - - •.• _ .. 

No.4.) 
Cedar keys ....... ___ • _ • _. _ .... ____ . ___ .. . ... do. ____ . _ ••. 

Cedar keys . _ _ _ _ _ . ________ . _ ..... ____ .. _ .... do. ____ • _ .. 

Ced,,,. keys. ___ ..• _____ • __ •..• _. __ .. ____ . . ... do. _______ .. 

Cedar keys, (resurvey) .• ___ ..• __ . ____ .. _ ..... do.--·-- __ .. 

Cedar keys, northwest channel, and Sea .... do ...•.. ---· 

Horse channel ba.rs. 

Ced&rkeys, resurvey of Main and North k€1ys, .... do.----- --- . 

and southwest ('.hannels. 

St. Georgl''s sound, east pass ..•.•...•••....... do ...••. --·. 

St. George's sound, west pass ........... __ .... do ...••. -··· 
Ocilla riv6r .• _ • _. _ •• __ • ___ • _ . _. __ .... __ . . ... do .•••• - __ .. 

St. Mark's river ... ___ .• ___ .....• __ ..• ___ ..... do .••••• __ . 

St. Mark's river bar·----··-·-··--·····-·· .... do.----- ___ _ 

St. Mark's river, bar, and channel, (recon- .... do.--------
naissance. ) 

St. George's sound, St. Joseph's, a.nd St •.... do .. ·----··· 
Mark's, (reconnaissance.) 

St. GeoJge's sound, new channel. ... __ . _ ..... _.do. - . - - - - - - . 

St. George's sound, eastern part .• __ •....••..... do .. - ••• -- - . 

Appalachicola river, mouth of .• __ ._ •.. _ •••• _ .. do .••••• 

Appa.lachicola bay . --· ••• ___ .; _. ___ ••. __ •.... do.-··-- __ .. 

1-40,000 
1-60,000 

1-20,0(10 
1-20,U(IO 

1-10,0UO 

1-20,000 

1-20,000 
1-20,000 
1-10,000 

l-J0,000 

1-10,000 

1-20. 000 
1-20,000 

1-10,000 

1-J0,000 
1-20,000 

I-!b,ooo 

1-20,000 
1-20,000 
1-20,000 
J-20,000 

! i 
I : Register 

Date. _l
1 

___ H_>_·_d1-·o_g_r_a_p_l,_er_s_. __ number. 
, __ _ 
I 

185i I Lieut.Comg.T.A.Craven: 669 

1856 .••••• do ........ ·--·--·- 650 

1860 Lieut.Comg.J.Wilkiusou 773 

11'6;.! G. Davidson ....•• ··--· ii4 

1863 E. Curclell ....... _ .. _. _. 777 

18()3 ..... do ............ ---· ii9 

lrl,51 Lieut.Corng.Jno.Rodgers 28! 

1850-'51-T>2 ...•• do .• _ •...... -- .. . . 338 

1851-'52 ...... do ........ ·--·--·· 282 

lo52 ·-----do ............ -·-· 

1852 . - . - - . do .. __ ....... ____ . 

1863 E. Cordell------. 

1855 Lieut. Comg. 0. H. Ber-

1857 

1856 

1852 

1854 

1855 
1855 

1860 

1860 

18'18-'59 

1858 

1858 

1855 

ryman. 

Lieut. Comg. J. K. Duer . j 
I . .... do ............•... 
1 

F. I-I.Gerdes .••.. ·-----1 

I 
Lieut. Comg. 0. H. Ber- I 

ryman. / 

...... do .•.......••. ----1 

. _ .• _.do._._ .... ___ . ___ ·I 
Lieut. Comg. J. J.Guthriei 

.. _ - - . do .......... - . - - - . j 
I 
I 

Lient. Comg. T. B. Huger! 
I 

Lieut. Corng. J. K. Duer I 

. ~i~:~~~~~~~: ~.-~.-~:r~-1 
ryman. i 

1856 .••••. do ..• - .... - . -- ----] 
1856 ...... do ...... _ .... _ . __ .I 

1852 

1852 

1858-'59 

1860 
1859 

1860 

F. E. Gerdes .•.•••• -·--' 

I 
.. - ••• do ••• - •..••• -· --- · j 

Lieut. Comg. J. K. Duer./ 

Lieut. Comg. T. S. Phelp•· I 
Lieut. Comg. J. K. Duer .1 

Lieut. Comg. T. S. Phelps./ 

313 

797 

478 

581 
531 

304 

424 

513 
512 
713 
716 

668 

655 
654 

517 

541 
540 

305 

307 

68S 

734 

687 

7-17 
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Localities. State. 

St. Andrew's bay. ___ .•..•.. _____ •.. ____ .. Florida ....... . 

St.Andrew's bay ............................. do ...... --- . 

Santa Mari1t de Galvaez bay ........ __ . _ .. ___ .do .... -· -- - . 

Ese.ambia bay ............................... do ......... . 

Pensacola harbor, shoal spot off navy-yard ...... do ......... . 

PenRacola bar and bay entrance ......... - - .... do .•••..•... 

Scale. 

1-20,000 

1-20,000 
1-20,000 
1-20,000 
1-10,0UO 
1-20,COO 

Gulf of Mexico, soundings and temperatures. _ ... - ... - - -... - . '.. . . - - - . - •. 

Key West to Delta .... _ .... ___ .... _ ..••....•. _ ..•••.. ·--. 1-120, 000 
Gulf of Mexico, deep-sea temperntures .•.• _ ..•..•.•.....•... il-1 200, 000 

Gulf of Mexico, deep-sea soundings and ------ ---- -----. ---- ·--- ----

temperatures. 

Mobile bay, soumlings to Mississippi tfolta. -1 .A.lalrnma ...... . 

Eastward from Fort:Morgan ..... --·· --···· .••. do .••.•.•.•. 

llonsecour bay ......................... - - .••. do .. - - - ... - -

1.fobile bay, lower part. ..•.. __ -- .. -- __ .....•.. do .•••. - •.•. 

Mobile bay, middle and upper part. .. . . . .. . . _ •. do .•.••...•. 

Mobile bay, upper part, and Dog river bar ..•.•. do ......... . 

Mobile bay, delta, aud Mobile city': ...•.... .... do ......... . 

Mobile bay, upper deha ....................... do .•.•••.••. 

Mobile bay, lower part ....................... do ......... . 

1-600,0UO 
1-20,000 
1-20,0UO 
1-20,COO 

1-20,00(J 

1-10,00() 

1-10,000 
1-JO, 000 
1-20,000 

Mobile bay, appruacheH and entrance ..•.••.•••. do .....• •••· I 1-20, 000 
Tensaw, Spanish, a.nd Mobile rivers, and .... do .......... 

1 

1-10,000 
Dog River bar, (resurvey.) 

Pelican channel. .......••... _ ......... ., ..... do .•.•.... _ •. 

Pelican cl1aunel, (resuryey),. ................. do ......... . 

Hom lo laud channel, Mississippi sound..... Mississippi ••••. 

From Pascagoula river to east end of Horn _ ... do ..••...... 

island. 

&mthward of Hom and Ship islands .•••••..••. do ..••..•••. 

llet'\"een Horn isl11nd and Ship island, Mis- ••• _do .......... ' 

sissippi sound. 

Biloxi bay ................................... do .••••••••. 

Mississippi sound, from Cat island to Missis- .••. do ....•.•••. 

sippi city. I 
Mississippi sound, Cat and Ship islands •••...•. do ...••••.•. 

i • 

Mississippi so~nd, _north ofDauphinei~la.~d+---do .. ~--· •••. 
From Mundrr s pomt to Grand bay, M1ss1s- , •••. do ........ .. 

sippi sound. ., 

Westward from Fort Morgan, Missi&iippi •••. do ••••••.••. 

sound. I' 
Hom Island Pass . • • • • • . ••••••••••••••••.••. do ••.••••••. 

Horn Isla.nd Pass, (resurvey) ............. : .... do ......... _ 

1-20,0UU 
1-20,000 
1-20,000 

1-20, 000 

1-20,000 
1-20,000 

1-20,000 
1-20,800 

1-20,000 

1-20,000 
1-20,000 

1-20,000 

1-20,000 
1-20,000 

Date. 

1856 

1855 
18110 
1860 
1860 
185fi 

Hydrographers. 

Lieut. Comg. 0. H. Ber-

... :~~:o~----. __ ... ·-----1 
Lieut.Comg.T. S.Phelps.· 

. .•.•. do .............. .. 

Lieut.Comg.T.A.Craven. 

Lieut. Co~g. J. K. Duer. 

1856 Commander B. F. Sands. 

1857-'5tl I Commander B. T. Sands . 

1854-'55 •....• do ............... . 

185.') Lieut. Comg. 0. H. Ber-

ryman. 

1854 Lieut.Comg. B. F. Sands. 

1851 ...... do ............... . 

1851 Lieut. Comg. Jas. Alden. 

1844 Lieut. Comg. C. P. Pat-

1859 

1844 

terson. 

Lieut. Comg.-Jas. Alden. 

Lieut. Corng. C. P. Pat-

terson. 

1850 Lieut. Comg. Jas. Alden. 

1850 ...... do ............... . 

1848 Lieut. Comg. C. P. Pat-

terson. 

1847-'48 ...... do ............... . 

1860 Lieut. Comg. J. Wilkin-

son. 

1855 Lieut.Comg. B. '.F. 811-nda. 

185::! ...... do ............... . 

1846 Lieut. Comg. C. P. Pat-

terson. 

1853 Lieut.Comg. B. F. Sands. 

1854 •••••. do ............... . 

1855 ..•... do .............. .. 

1855 ...... do .•••••••••.••••. 

1855 ...... do ............... . 

1848 Lieut. Comg. C. P. Pat

terson. 

1847 •••••. do .............. .. 

1862 Lieut.C-0mg. B. F. Sa.nds. 

lffil •••••. do •.•••• ······-·-· 

1852 .••••. do .••••••••••••••• 

1853 .•••.. do ............... .. 

Register 
number. 

518 

514 

731 

732 

719 

58& 

528 
599 

483 

468 

420 
262 

263 

215 

2'27 

214 

228 

2'29 

193 

192 
737· 

467 
361 
ioo 

430 

489 

485 
488 

194 

J!ll 

329 

261 
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Loc1t.lities. State. 

Prom Grand Batture to Pascag<mla, Missis- Mississippi. •... 

sippi sound. 

St. Louis bay and part of Mississippi sound_ . . - .. do .....•.... 

Pass Christian ..• _ ..•... _ .•..... ----- ___ ..... do .. ---- --- . 

Pass Christian and partof 1\Ussissippi sound, .... do ....••••.. 

(resurvey.) 

Part ofChandeleur sound and Nassaurnads. Miss. and La ... 

Grand Island Pass and Pearl river entrance ..... do .... ---- .. 
Gro.nd Gulf.............................. Mississippi. __ .. 

Ship Island sh<>al. ............ ·----· ------ Louisiana ..••.. 

Nassau roads, north of Chandeleur island ... - .. do .... -- ••.. 
Rigo lets ••••... ___ •. ___ • _ .... __ . ____ •• _ ..... do .. __ .•••.. 

Delta of Mississippi river, (reconnaissance) ...... do .. -- .••... 

Southwp,st and South l'asses, Mississippi .... do .... ----·· 

delta. 

Pass a l'Outre ...•....•• __ ....... _. _ .• _ . . . - .. do. - ..••••.. 

Barataria harbor a.nd bar, (reconnaissance) ...... do .. -- ---- .. 
From Southwest Pass to Atchafalaya bay, .... do. __ .... _ .. 

(rewnnaissance.) 
Atchafalaya bay .... _____ ..•...•••.. _ .••..... do.----. __ .. 

Atchafalaya approaches •.. _ ........ __ .••..... do .. -- ---- .. 

Atchafalaya bay··-----------·----------- .... do. ________ _ 

Cute Blanche bay, eastern part .•.••... ___ ..... do .. ---- ___ . 

Vermillion bay entrance, (reconnaissance) ... - .. do .....•.... 

Calcasieu 1·iver, (reconnaissance) ...... __ ...... do. - - ..•.... 

•Off-shorn, from 'l'imballier bay to Galveston La. and Texas .. 

bar. 
Galveston bity, upper part, Turtle bay to Tex1ts ..• ______ _ 

Smith'" Point. 
Galveston bay, western part. ______ .• _ .. _ ...... do .. -- .•••.. 

East Galveston bay ----- .•• •• :. _. __ .•... - ... do·----- --- . 

Off Galveston bar, and westward ...•••. __ .. _ ... do. --- -- ••. _ 

Galveston bar, outside and southward ..... _ .... do ______ ----

Galveston harbor .• --· _ •• ____ • ___ •.•.••...... do------ ••.. 

Galveston harbor •• ---- -----· .•••••••••...... do------ •... 

Galveston hay, from Bolivar point to Han- ..•. do •..••.•... 

na's island. 

Galveston bay, from Smith's point to Ed- .... do ..•••• ---· 

ward's point. 

Westward of Galveston bar and Galveston .... do .... ·----
island. 

From Gftlveston island, westwa.rd ••••••.•••.... do.·---- -- .. 

San Luis Pass··----··---··-·---- •••• ---- •••• do------ ••.. 

From V eluco, westward, along the coaat .. _ _ ... do •••.•••••. 

Gulf coast, from Quintana westward .•.••••• ___ d<J ..••..•••• 

Scale. 

1-20,000 

1-20,000 
1-10,000 
l-ll0,000 

1-20,000 
1-5,000 

I-20,UOU 

1-20,000 
1-10,000 
1-20,0()0 

1-20,00U 

1-2(1, 000 
1-10, (100 

1-20,000 

1-20,000 
1-20, {1(10 

1-20,000 
1-20,000 

1-200,000 
1-20,0UO 

l-63C>,000 

1-20,000 

1-20,000 

1-20,000 

1-20,000 
l-20,000 
1-20,000 

1-20,000 

1-20,000 

1-20,000 

1-20,000 

1-20,000 

1-10, 000 ' 

1-20,000 

1-20,000 

D•« I '"''""'""'ffl. 
I 

1852-'53 I Lieut. Comg. H.F. Sands. 

18561 Comman<lcr B. F. Sands. 

1851 J ..•... do ............••.. : 
• I • 18:J7 

1 
...... do ..•..•.••. ------! 
I I 

18~7 
1

. _. __ .do._._ ... __ . _____ · I 
lSdi 1·-----<lo ...........•..•. 

I 1864 i F. H. Gerdes .......... . 

1853 j Lieut. Comg ll. F. Sands. 

11'52 ! .. --. -do._ .. _ ......•.••. 

rn;;9 

1851 

1852 

1860 

1853 

1853 

1858 

1859 
1859 

1859 
1855 

1855 

18.58 

1855 

1853-'54 

1854 

1855 

1851 

1851 

1850 

[ W. S. Gilbert. .... ···---i 
i Lieut.Comg. B. F. Sands.i 

! ...... do ......... --- ----: 
I ' 
I Lieut.Comg. J.J.Guthrie. I 
I . I i F. H. Gerdes ......••••. 
i- -----do ______ . _________ : 
I 
I i 
i Commander D. 1''. Sands. 

!•Lieut.Comg.T. B. Huger. 

I::::::~::::::::::: : : : : : : . 
! Commander B. F. Sands.I 

i- ..... do __ .........• _ •• _' 

i Lieut. Comg. J. K. Duer.i 

I I 
I Lieut. Comg. E. J. De I 

I Li:u:~~:mg. H. S. Stell- I 
wagen, E. J. De Haven.! 

Lieut. Comg. E. J. De I 

;.;:~~~~.:.:~;,;;.;; I 
. .•••• do ..•. --- --- ------
Lieut. Comg. A. S. Bitld

win. 

1852 Lieut. Comg. T. A. Cra-

ven. 

1852 ...••• do .......... --- ---

1855 ti Lieut. Comg. E. J. De 

Haven. 

1855 .••••• do·-···· ....•••••. 

1853 Lieut. Comg. H. S. Stell

wa.gen. 

• 18551 Lieut. Comg. E. J. De 

j Haven. 

l8fi6 1 •••••• do •... ------ ·---··. 

95 

Register 
nuniber. 

5-16 

256 

589 

5!18 

545 

816 
3@ 

:3{13 

671 

2"5 

330 

715 

441 

442 

658 

680 
681 

68~ 

486 

487 

657 

470 

4H 

425 

471 

265 

264 

247 

323 

472 

473 
389 

474 
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Localities. State, 

Matagorda bay, from Matagorda to Palacios.1-~~xas ...... ~~i---1-20, 000 

Matagorda bay, northwest part •.••.....••• : .... do •••••.•.. ·I 1-2-0, 00!> 

I I 
Matag<>rdn bay entrance, Pasa de! Cavallo.! .... do .......... ; 1-20,00!> 

Brazos river bar ...••.••. __ ............ ··+ ... do .......... 1 1-10, 000 

Aransas Pass ............................ 

1 

.... do .......... [ 1-10, 000 

mo Grood"''"'""' bo<, <-•""'•"'noo)-1--- do.---------11-10,000 

Soundings in the lower Ohil> river, between \ Illinois ..•••.. ·I 1-10, 000 

Cairo and l\Ionnd City. [ I • 
Shoal southeast of San Nicolas islaml, (Cor- I California .... ..I 1-5, 000 

c:re:,,b:::~ ............................. 1 .... do .......... ! 1-40, ooo 
Coa.st from San Diego to Point Conception, ,. ... do .•••..•... ! .......... .. 

(reconnaissance.) / I 
San Diego harbor, (reconnaissance) ........ [ .... do .••••.•... : 1-10,000 
C!.. D' b d . . . I d i l 10 000 rn>n iego ay au v1cm1ty ............. - . 1.. • o ••••••••• · I - , 

SanDiegobay ............................... do ••.. ······! 1-10,000 
SanDiegobay ............................... do .......... 1-10,00[) 

San Diego bay .................. :....... ...do ......... . 

San Clemente anchorage, southea8t und of .... <lo ........ .. 

island. 

Si•n Clemente anchorage, northwest end of .... do .......... / 

island. 

Cataliiia i8land anchorage, northeast side ....... do ........ .. 

::~:~ ~.7"::'..::':::.::~· 1· :::: : ::: : •, 
San Pedro anchorage ..................... , .... do .••••••... 

San Pedro harbor and approaches .......... 
1 
.... do· •••••••••. 

Anacapa, and eastern end of Santa Cruz is- \' .... do ......... . 
land. . 

Prisoners' harbor, Santa Cruz island ....... 
1 
.... do ........ .. 

San Buenaventura and vicinity • • • • • • • • • • • . • •.. <lo ......... . 

Point Hueneme and vicinity, Santa Barbara .... do .••••.•••. 

chai:nel. 

Santa Cruz, (reconnaissanc{l) ................. do .•••••••... 

Point Con<'cption, and vicinity of CoJ<o . • . . . ... do •••••.•••• 

Coast from Point Conceptfon to San :Fran- •..• do ........ .. 
cisco entrance. 

S6llte. Barbara and vicinity.. .. • • • • • • • • • • • . • .•. do ...... _ ••. 

Santa Barbara • • • .• • • • • • • • • • • • • • • • .. .. .. • . .. .• d<> •••••••••• 
Cuyler's harbor, island of San Miguel. .......... do •••••••••• 

Sau Luis Obispo and vicinity. . • • • • . . • . .. . . .. .. do .......... . 

San Simeon bay &nd vicinity .................. do .... ·----· 

1-10,000 

1-JO, 000 

1-10, 000 

1-5,000 

1-5,000 

1-10,000 
1-10,000 

1-10, 000 

1-10,000 

1-10,000 
1-10,000 
1-10,000 

1-10,000 
1-20,000 

1-375,000 

1-10,000 

1-J0,000 
1-10,000 
1-:10,000 
J-10,000 

Coast from Point Pinos to Cape Mendocino, .... d-0 .••••••••• l-J, 000, 000 

(reconnaissance.) I 
Sanquel eove, Mo11terey bay .•••••••••••• l ... do.... •••••. {10, 000 

Date. 

18!19 
1860 

1858 
181\8 

1854 

1853 

18G4 

185:3 

l8GG 

1851 

1851 
1856 
1856 
1856 
1856 
1856 

1852 

1852 
1851 

1852 
1854 
1859 
1855 

1852 
1855 
1856 

J852 
18{;2 

1851 

1852 

1854 
1852 
1852 

1852 
1851 

1855 

Hydrographers. 

Lieut. Comg. J. K. Duer. 

Liuut. Corng. W. Ronck· 

endorff. 

A. Ba.Ibach ............ 

Lieut. Comg. J. K. Duer. 

Lieut. Comg. H. S. Stell-

wagen •. 
Lieut. Comg. John \Vil-

kinson. 
I 

F. II. Gerdes and C. Fen-

dall. 

Lieut. Comg. T. H. Ste-

vens. 

Commander Jas. Alden .. 

Lieut. Comg. Ja.s. Alden. 

R. D. Cutts ............ 

Commander Jas. Alden .. 

.••••. do ••••••.••••••••. 

...... do ................ 

...... do ................ 

...••• do ................ 

Lieut. Comg. Jas . .Alden. 

. •.••. do ................ 

.••••• do ................. 

...... do ................ 

Lieut.Comg. T.H. Stevens 

Commander Ja.s. Alden .. 

...... do ................ 

.••••. do ................ 

.••••• do .••••..••••••••• 

...... do ••••••.••••••••• 

...... do ....... ,. ....... 

•••••• do •.••••••••••••••• 

.• · .••• do .•••..•••.•••••. 

. .•••• do ................ 

Lieutc.€lf1mg. T. H. 81even11 

Lieut.. Oomg. Jas. Alden. 
•· ••••• do •••••••••••••••• 
.••.•• do ............... · •. 

Lieut. Comg. W. P. Me· 

Arthur. 

Lieut...Comg. Ju. Alden. 

Register 
number; 

689 
727' 

6:J5 
656 
386 

377 

8.'>l 

355 

M~ 

28[) 

268 
564 

565 
566 
567 
543 

312 

308 

29~ 

311) 

437 

'706 
501 

303 

003 
554 

300 

295 
290 

311 

4'46 

300 

30'l 

l!tll 
241 

504 
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Localities. I State. 

"""'" Cro• ""'""'· >lon«rey b"y - __ - - - ___ ~1 ~our..,,;-;-__ ~ --1-----
:::::~:; ::;:::::: :::::: :: : : : : : :: : :: : :: : I::::::::::::::::. 
Monterey bay ....... - - - - .. - ... · · · · · · • - - - · i · · · · do· · · · · - - - - · 
Monterey bay ...•.. ·---·- ••......•... __ ...... do. _______ .. 

Monterey bay ...•.... __ .......... _ ....... j .... do. - •••..... 

Williams's Landing and vicinity, Monterey 1· .... do ..•••••... 

bay. 

Williams's Landing and westward, Monte- i .... do .... ·---·· 

rey bay. '1 

Point Aiio Nuevo and southward ...••.•... _ .... do ...•••••.. 

Point Aiio Nuevo and northward .....•.•... '. ... do ..•••• ·--

Coast northward of Pigeon Point .• __ ....... \ .... do. __ --· .•.. , 

B-Od.ega bay, road stead from Bodega Head f .... do._ ... __ ... 1 

to Tomales Point. I 
I I 

Half Moon bay ...... ·--·-· ...... ·--· ·--·1····do ..•••.•... 
Part of the coast south of Half M<>on bay._. I •... do ....• - •••. 

Point Pedro t<> Half Moon bay ....... ___ .. 1 
•••• do ..... _._ .. 

San Francisco entrance and westward .. _._. f .... do._._ ..• __ . 

San Francisco entrance and bar .... __ . ____ .] .... <.lo ..•.... _ .. 

San Francisco bay, from Point Bonita to ' .... do ......... . 

Angel island. 
! 

San Francisco bay, Point Avisadera to Point : .... do ....... --· 

Bueno. I 
San Francisco bay, Angel isl11nd to Point ! .... do ..•...••.. 

A visadcra. I 
San Francisco bay, Point Avisadera to Co- 1 · ... do ..•.... - - . 

yote Hill creek. 

1·---do ....... --· San Francisco bay, from Ravenswood to 

Coyote creek. 

San Francisco bay, Steinbergeu and l{ed· 1'·---do .... ···-·· 
wood City creeks. 

San Francisco bay, Coyote Hilland Union .•.. do ......... . 

City creeks. j 
Richmond bay and Raecoou strait ..... - - - •. ! . -- . do .•..... - - . 

San Antonio creek, San Francisco bay. __ - .. j. -.. do ....... - .. 

San Francisco bay, approaches and entrnnre ..•.. do ......•• - . 

Napa crook •••••••••••••. ··---···--·· .•...•.. do .••...• ~ •. 

Petaluma creek, from entrance to Lakeville .. - •• do. - ....•• - . 

Petaluma creek, from Lakeville to Petaluma .•.. do ........ -· 
City. 

San Francisco bay_ .•••••. _ •••••••••..... __ •• do .••..... 

San Francisco harbor, vicinity of city .. __ - - . • - • do .•..•.. -

San Francisco city front, (resurvey) ..... - . . _.do ...... . 

San Francisco bay, from Angel island to ... do. __ . - ... . 

Richmond Point. 

San Frnncisco bay, from Point San Pablo ..•. do ........• 

to Point San QuentW. 

Sau Pablo bay.·--· __ ... --··----· ••...... ·--.do ........ _ 
cs 13 

l-10, 00() 

1-20,000 

1-20,000 

1-10, ()()() 

J-IO, 0011 

1-10, 000 

1-10,000 

l-10, 1)00 

1-100, 000 

1-10,.000 

1-10, 000 

1-10,000 

l-10, 000 

1-10,000 

1-10,000 

1-JO, 000 

1-10,000 

J-20,000 

Date. Ilyclrographe1·s. 
Register 
number. 

185~1 Lieut. Conig. Jas. Alclcn. 

1851 ..... do ...•........ --·· 

IRGG •••. do .••..........•.. 

l8G6 .•••• do .•.•..... - -· 

1&'>6 ..••• do .•..........•••. 

18[)6 ...•. do..... . ....... _. 

l85f, 1····-·do .......... ·---··t 
I 8[)5 _. ..... do ............ - - - . 

18G3 \ •••••• do ..•••..... ···---1 
Hl56 i .. ___ .do .......... ·- ___ .I 
1856 ' .•.•.. <l<l •••• ··-··· ·-----' 
J8ti2 ; B. F. Sands ........ ·-··I 
186a A. F. Rodgers .... ··---· 

1863 .••... do ......••.. ···---

H:<G:~ 

1s;;; 

1854 ...•.. dr> ..••••••••••.... 

1855 .•••.. <lo .••••••••••••••• 

18"7-'58 Comr. J.Alden and Lieut. 

Comg. R. M. Cuyler. 

1857-'58 ; Lieut. Comg. R.M. Cuyler 

1858 [ ..••.. do .........•... _ .. I I . 
185tl ..•••. clo .••••. ·----· -··· 

1855 Commander Jas. Alden .. 

1857 ..... do ... --··----· .... 

1858-'59-'60 ·---··do .....••••....... 

1860 ..•.. do .•••......•••.•. 

1860 • _.-·do .. _ .. -- -· ..•.... 

1860 ..... do ...... ····--···· 

1857-'58 Lieut. Comg. R. M. Cuyler 

185:> Lieut. Comg. Jas. Alden. 

1857 Lieut.Comg. R. M. CuyJeri 

l&'>G Comr. James Alden .... · 1 

I 

1855 ..•••. du ..•..••• -······· 

18[,(] ..... do ................ 

560 

561 

505 

50fi 

380 

555 
5SG 
806 

821 

825 

8:{5 

"62 

4GG 
462 

421 

4fi4 

628 

636 

637 

638 

46:) 

573 
721 

62(l 

347 

fill.I 

4M 

466 

524 
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Locnlitie~. State. Scale. Date. H ydrogrnpbers. 
I Rl'gistPr 
I numbei·. 

----- ·--------- ____________________ [ 
I ! 

Chamrnl off Point \Vilson, San Pablo buy .. · California...... J-20, 000 18(i3 A. F. Rodgers .....•. _ .. ! 
Part of Carquines straits .....•....•........... do........... 1-20,000 I 1863 / ....•. do .............•.. / 

Resurvey of c!mnnel off Point \Vilson, San : .... do.......... 1-20, 000 1862 / Comr. B. F. Sands .•••.. / 

~~ , I 
Reeur-veyofapproaches to Mare Island navy· : .... do .••••..... : 1-10, 000 1862 I·· ..•. do ••....•.•..••... , 

yarll I ; j 

Resurvey of part ofCarqnines straits ....••. ' .... do .•••...... · J-10,000 1862 i .••... do .•.•...•.•.•••••. j 
:rtfare Island strait, (rec01rnsissnnce)....... . . - .do ..... - . . . . 1-ii, ono 1849 Lieut. Comg. w. P. Mc- I 

l\fare Island strait. ( reconnaissanc~) ........ ! .... do .•••...... 

Mare Island strait .•..•.•.•. __ .• ---· ... __ . . .. do .......... I 

M I I d · ( ) .... do ••.•••.... 1 
.• are s 1111 strait, rnsurvey .........•... 

Carquines strait .•.• _ ....•.• __ .••.••.......... do •..•.....• 

Ballen as bay and Duxbury reef.._ ...... _ •..... do •......... 

Point Reyes and Drake's hay·---·· .... ·--- ..•. do .•••...... 
Drake's bay ..•. _ ...• _ •... _. _ .. _ ...... _ ... _ .. do .•...... _. 

Tomales bay, entrance and part of. •..•.••..... do .•...•.• - . 

Tomales bay, from Tom's Point to he11d of .... do .•••••.... 

navigation. 

Coa't Ji um Sau Francisco to Crescent City ...•.. do .•. - •..... 

Mc11doci110 city harbor, (reconnaissance) .•...... do ...•....•. 

Shelte1· cove, (reconnaissance) ...•...... _ •..•.. do ......... . 

Humboldt bay, e11trance and part of ........... do ........ .. 

Hurnbolilt bay ..•••.•.•...•.••......•••...•.. do .....•.••. 

.Humboldt bay ..•......•.••.••••.•..•.•...... do ..•.•..•. 

Trinidad bay .•••...•....•••.•••.•..• --·· .... do ...... . 

Crescent City harbor and approaches .... _ ...... do ........ _. 

Crescent City harbor, (resurvey) .... ···--· .••. do .....•.••. 

Crescent Citv ha1hor ......•..•...•...••...•.. do .•.....••. 

Coast from False Klamath to Columbia river. I .... -....... . 
Coast from Table bluff to Coquille river .... J Oregon ....... . 

! 

Coast from Umpquah head to Columbia river. i .... do ••••.•••• 

Coquille river, rnconnaissance of, entrance .•• do ..••••.••. 

and part of. 

Koos bay entrance and part of .......•.• _. ·--.do .....• ---· 

Port Orford, or Ewing harbor ••••••••• _ •..•••. do .....••••. 

Umpquah river entrance .••••.•.••.•••• _ •..••. do .•• _ •••••. 

Coast from Columbia river to Point Gren- ! .... do •....••••. 

ville. j 

Coast from Columbia river to Admiralty inlet. I' .... ilo .••• -· --- . 

Columbia. river, (entrance) •••••••••• ·----· .••. do .••••• 

I 

Columbia rive1·, (entrance) .•.•.. ··---- ••.. j---.do .... -----· 

South channel bar, mouth of Columbia river ...• _. do ....• _ •••. 

Columbia river, (entrance) .•....•••..••••. 

1

1 .... do ..•••••••. 

Columbia river, (entrance) ...•...••••••.•.•••. do .••••••••. 

I 

1-5,000 

1-10, 000 

1-5, 000 

1-10,000 
]-10, 000 

J-10, ouo 
1-40, 001) 

1-10, {)!JO 

1-10, 000 

1-10,000 
1-10, oou 
1-10,000 

1-10,000 
1-10, 000 
1-5,000 

1-10, 000 

1-10,000 
1-IO, 000 

l-J0,000 

l-10,000 

l-10,000 
l-10,000 

1-20,000 

1-10,000 
1-20, 000 

1-20,000 

1850 . --~:~~:~~. _. _________ .·I 
J8;l{j Comr. James Alden .••.. 

1 
1864 Rodgers, Lawson, and 

Edwsrils. 

1857 Comr. Jas. Alden .•••.•. 

18:>4 Lieut. Comg. J as. Alilen. J 

J8fl4 . ----.do._ ............ .. 

l8GO .••••• do .•....•.••••..•. 

1861 Comr. B. F. Sands •••••. 

1861 .•••.. do .....••.••••.... 

1854 Lieut. Comg. Jas. Alden .I 
1s53 .••••• do ......•....•..•. I 
1853 .••••• do ....•.•.•.•••... 

1859 ...... do ............... . 

1851 .••••. do ....•••••....... 

1851 ..•... do •.....•.•....... 

1851 ..•... do .•....••••.•••.. 

18:>9 ..•... do ............... . 

1855 ..••.. do .....••••..•.•.. 

1853 

1854 

1850 

.••••. do .•...••••••.••.. 

..•••. do ••..•• -· ••••••.. 

Lieut. Comg. W. P. Mc· 

Arthur. 

1851 / .•••.. do ...••••••••••••. 

1860 Comr. James Alden ••.•. 

1861 J. S. Lawson .••.....•.. 

1853 Lieut. Comg. Jas. Alden. 

1853 .••••. do ..••• -- .••.•••.• 

1852 .••••. do .....•••••.••••. 

1852 do ...••••.••...... 

1851 Lieut. Comg. W. P. Mc· 

Arthur. 

1854 Lieut. Comg. Jas. Alden . 

1854 ..• do ........•... ··-· 

1852 ... do ..•• ·-·· ••..•••• 

1850 Lieut. Comg. W. P. Mc

Arthur. 

781 

782 

758 

760 
288 

236 

544 
838 

563 
438 
43'i 

720 
756 

7&7 

401 
384 

385 

710 

27Cl 
271 
274 

690 

480 
383 

40'J 

242 

240 
72"J 

755 
381 

382 

334 

333 

273 

428 
429 

336 
2GO 
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Shoal water bay_ .....•..•.••.....•. -----.: \Vashingtou Tcr. 

Shoalwater bay .•..•. ·----- .......... ---· .... do ..... - --- . ', 

Entrance and part of Gray', harbor ....••.. ; .... dt>. ••••••••• 

Grenville harhor .....•......... - ... - - - - . : .... do ......••.. 

Coast from Columbia river to Cape Flattery ..... do ......... . 

Nec-ahlmrbor,straits of Juan del'uca .••••..... do ......... . 

·False Dungeuess, straits of Juan de Fuca ...... dD ......... . 

F11lse Dungencss, "traits of Juan de Fu ca ....•. do ......... . 

Port Townsbeud .•.. - ......•.... - - - . - - - - - __ .. clo ......... . 

Port Ludlow, entrance of Hood's canal. .... __ .. do .. __ ....• 

Admiralty julet .•••••........... - ... - - - - .. _ .. do ......... . 

Port G1>mblc, entrance of Hood's canal..... __ .do .......••. 

U!akely harbor ••................•........••. do .......•.. 

Duwamish bay •••.............•... ·----- .... do ......... . 

Steilacoom harbor and vicinity of Pugct'e .... do ......... . 

sound. 

Olympia harbor, Puget's sound. ___ .... __ .. , .... do ......... . 

Rosario and Haro straits. . . . . • . . . . . . . . . . . . ____ do -......... ' 

Gulf ofGeoq;-ia, part of, anclcntrnucc to Haro ..•. do .••....... 

arnl Rosario straits. 

Haro and Rosario strnit.>, cu trance ........... _.do ........ _. 

lfaro and Rosario straits, urntr Yancouvf'r's ____ do .... _ ... __ 

island. 

Smith's or Blunt'" island, Rosario straits ........ do ...... -··· 

Scale .. 

I-le, t!J8 

1-20, (100 

1-20,000 

l-10, 0<)(1 

l-IO, 000 

1-10,000 

l-10,000 

]-JO, 1100 

1-HI, OOll 

1-100, 0110 

1-10, OllO 

1-10,000 
1-IU, UUO 

1-10, 000 

1-10, ouo 
I-Hill, Ullll 

J-100, (l(Jl) 

l-20,0UU 

Date. 

ltl6f> Cornr. James Aldeu ..•.. 

] tl.»2 ..... - <l 0 ••••••• - ••• - • - - . 

181>2 J. S. Lawsou .. ---·· .... 
If\,,~ Lieut. Comg-. Jas. Alileu. 

1862 ..••••. Jo ...... ----·· ... . 

11:'02 ...... <lo.·-···-----··--·; 
11';»2 .•••.. do .... _.·----· ... . 

Jtli">~> ....• Jo .... -----· ..... . 

I i'.'64 .•.•.. do .•• - •. - • - ••••••• 

l8i>C> ...... do ... - .. ----·---·-

}f;;-,;, ...••. do .... - .••........ 

Jff,[i ···-··do.·--·· .•••••.... 

J83G ...•.. do ••..•..•.•...... 

1--164 . - - - - . dll. - - - ••• - • - •..... 

li3Gfi ....... do_ .. -- .. -· ...... . 

]~;i:-i . -- -- . Llo .• - - •. - ... - - .• - .. 

Ji,<:>4 ...... du •......... ·- ... . 

1sr).~-'r)H ______ clo ______ ------ ___ _ 

ll:ii">tl ..••••• <lo.- ••..•. ·--.·--. 

Jt<G;J . - .... do ........•...•••. 

JE;;,4 ..•... clo ...........•• - .. 

ll:'~>f> ....•. clo .•.... ··-· ..••.. 

99 

Uef!"i.~ter 

nnrnl>er. 

[,07 

4:1:: 
70(1 

Ue!lillgham bay .•••...• - •.•. ----- ........ i .. -.do. - - - • · --· · 

Semi-ah-moo bny ·----. ·----- ----·. _. - ... : .... <lo .... -. ___ . 

l-J(l,(i(l(l 

J-2U,000 

1-20,000 18G7 Lieut.Comg-. R.l\f. Cuyler 

-----------------------

AP PEND IX No. U. 
LIST OF GEOGRAPHICAL POSITIONS IN SECTIONS V, VI, VII. AND IX, DETERMINED DY Tim UNITED 

STATES COAST SURVEY, AND CONTINUED :FROM ANNUAL IrnPORT OF Jt!ll!, API'ENDIX No. 15. 

The present list is a continuation of that published iu last year's report, aml contain>" the geographical 
positions in the southern sections determined since the puhlication of such position~ in my report of 1859, 
Appendix No. 20. A full explanation of the object aud use of geographical positions having been given in 
preceding reports, (1851, 1853, 1855, 1857, 185D, and 1864,) I insert here only so much of the general preface 
as is necessai-y for their immediate use. 

'l'hc longitude of Cambridge, Harvard observatory, as adopted in former repnrt.8, (since 18.51,) viz: 4/1 
44m. 29.50s., or 71 o 07' 22.5011, is still i·ctained for uniformity's 11ake, alt.hough from later dil:'cusf"ions it 
would seem to bear an increa.le of about tl1ree-quarters of a second of time. 

In section V the longitudes depend on the telegraphic determination of \Vilmington, viz : 8t. J arneg 
Episcopal church-770 56' 32.611 • Also on the telegraphic determination of Charleston, viz: Gibbes'~ ob~er
vat.ory-790 EG' 00.0". 

NOTE.-The latitudes of positions, Cape Fear river, 1855 report, p. 135, require an increase of 11bout 
0-74" due to additional astronomical obscrvationR. 'l'hc latitudes of positions on the coaet of South Carolina, 
1857 report, pp. 280, 287, require an increase of about 1.36", due to the junction of the Charleston :rnd Sa
vannah series of triangles. The latitudes of positions, Savamrnh river to Sapel() Ronml, l 8M1 rep()rt, PP· 
245, 253, require a diminution of about 1.6611 , and the longitude of the same positions a diwiuution of about 
l.80" for the same reason as above-the longitudes now depend upon that of Charlee-ton. 
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In Section VI the longitudes depend on those of the preceding section; also upon the longitude of Cape 
Florida, from moon culminations, viz: 80° 09 1 24.0". Also upon the longitude of Se0tion VII, Depot Key, 
Cedar Keys, viz: 830 02 1 45.011 • 

No-rE.-The longitudes of positions, vicinity of St. Mary's river, 1859 report, pp. 257. 259, require a 
diminution of 6.8511

, due to the junction with preceding section. 
In Section VII the longitudes depend also on the telegraphic longitude of Apalachicola, viz: 840 581 58.91". 
The approximate longitude of Pensacola, tlag-staff, public square, from telegraphic determinations, is 

870 12' 4411• -

No-rE.-The positions of St. Mark's harbor, 1857 report, p. 291, are superseded by the positions now 
given. 

In Section IX the longitudes depend on Dollar Point, viz : 940 53' 0011 • 

Explanation ef the tables.-The first column contains the name of the station ; the sketches showing the 
configuration of the land and the relative positionA of the trigonometrical points; no great difficulty will be 
experienced in finding the latter, when desired for local survp,ys or reference. In any case where minute 
descriptions of particular points are required, they can be had by application to the Ooast Survey office. The 
second and third columns contain the geodetic latitudes and lougitudes; the fourth columu the azimuth to the. 
station named in the fifth column, or the angle which a line to the latter station makes with the south meridian, 
counted in the directions 8., W., N., &c., to 360 degrees; the sixth column gives the 1·eversP azimuth, or the 
angle with the south meridian of the line directed to the station in the fast column; the difference between 
these azimuths is 1800, less the inclination of the meridians passing through the two stations. The remaining 
three columns give the distances between the stations in the first and fifth columns, expressed in metres, yards, 
and statute miles. 
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UNITED STATES COAST SURVEY.-GEOGRAPHICAL POSITION8. 

Name of station. Latitude. I 

CAP.- FEAR JlASE north cnrl, 1853_ l_id.i ~ 831 
CAPE FEAR HASE, south end, 1851 1

1 

03 52 28. 3:1 

FortJol.insonFlagstaff.- ...•••.•.. 31 54 57.9.J I 

South Caswell ..••...•.••......... I 33 5.3 2G. 89 ' 
I 

Smithville .•.••.••.•••.••.•••.•.. -.I 33 54 57. 84 

Three Cedars ..•...........••.... ·I 33 53 3'.l. 63 

North. 1855. . .................. 1 33 54 28. 8J 

Soutb, 1955 ..•••••.••.••..•••.•••. 33 52 28. 37 

Nei-v North ..• ··-· ... __ ... ---- .. _. 33 54 41. 1:J 

Ne1-V SQnth ....................... . 33 5~ ;)l. 92 

Ser:tion r.-Cape Fear, westward. 

Longitude. 

77 56 21. 46 

77 50 42. 48 

7~ 00 48.17 

78 ()() 48. 06 

78 00 47. 90 

77 59 04. 48 

'77 56 21. 74 

77 56 43. 06 

77 5fi 2.1. 68 

77 56 40.10 

Azimuth. To stati-0n. Dh~tance. IH~t. 

---- ___________ 1 i---- -----
1 ! Melres. , Yards. Jiiles. 

--------------------1····-·····-·1··········1···-·-· 
188 JG 31 ; ~ort1l base, 18~----------·_I 8 16 43 

1 

3751.4 j 2.33 

;...'77 2f) 2:l North bme, !~.),~---------- 97 2.8 ;)4 6900.0 4.2£1 
306 07 17 South ba•e, 185L ...••..•.. / 126 O!! :J4 7815. ~ . 4. i'6 

234 24 3S 
179 ~ 27 

116 08 46 
0 Of 57 

8f. 12 4~ 
134 rn oo 

7-l 2G 00 
97 27 56 

106 00 04 
188 23 30 

94 21 37 
62 57 01 

.. l l 1 • •. 1' 74 "' 07 "1109. ~ ! 4 40 .I.."< Ort l )[].SC, e~i..1... .. . . . . . . ..o I u . ,.. 

' Fort .. TohnB'On FiagEtaff...... 35~' 56 27 2ti0~). 3 I. 74 

FortJohnsonFlagi;;taff .••.. : 290 08 46 7.7 ~ 0.00 
South Casw<;ll .•..•...•.... i 180 O.J 57 28Ul. 9 ! 1. 74 

Routh CRl'l.Well______ '2fifi 11 45; '2fi67.0 ~ 
SruHhvillc. ---------··-··· :H4 3fl o-i i ~173.3.0 ! 

' South Caswell............ 254 23 33 710'2.9 i 
Smithville.------··----·-- 217 25 :27 61:'1~4.8 · 

South Cm~well ..••.....•.. 
North, 1855 ..•••••..•..... 

B:mitbYilh•. ______ ... _____ . 
Three Cedars ..••...•••... 

285 .')/ 47 
E 2:3 42 

~74 19 (J<J 
242 5.5 3:_ 

6548. 5 
37.Jl_ 7 I 

6806. ~ ! 
463;;, 3 ' 

1. 66 
2. 3-2 

4. 41 
4. 28 

7161. 2 . 4. 07 
4102. 8 i 2. 33 

744:3. l 
30'12. 3 

4. '23 
2.ee 

181 Hi 32 Nnv Norf-h ....••..••.••.. 
108 43 J5 

1 
ThreeC-edars ..••....•..•. 

7 Hi 41 
2es 4~ 35 

i 
3.191. 9 I 

3908. 3 ~ 
8709. 3 
4:.!74. 0 

2.11 
2. 4~ 

New ~foRacken ••.••..•.•••....•. 33 57 01.!JJ 77 5i:i 48.58 319 21 41 NPwN<>rtll .•• ·.••...••••.. l:ln 2:1 0"2 57H. I\ 1 6249. 3 3. 55 
3 37 24 Thr~eCedar~----··---···· 1B3 :n 15 

SandPoint .. ----------····------· :1.1 !)7 29.57 77 .)(j 06.96 7f.! 24 13 Ne\vMcllacken.......... 2:'!~ 22 4'.~ 

Driftwood ..... _.................. 33 !),f( 54. 01 

Peter'H Point.·--·······--·-····-· 33 59 24.83 

Newton ...... ____ -·----·- ____ .••. 33 59 5G. 74 

North Caswell.................... 33 53 30. 04 

Baldllead ....................... . 33 52 05. 29 

Court-Hou~ ...................... . 33 55 02. 44 

Oak Islsnd ..••••••••••...••.••••. 3:l .53 38. 19 

Do•her I ..•...•..........•....... 33 5;, 04. 72 

Uncle Sam 5 ..•••. ·--··· .•••.••••. 33 54 05.15 

Snlith ·-·-····--·····--····-······ 33 55 16.30 

High Ridge .••••••.•••.•.•••..•••• 33 54 24.04 

Ash Swa111p l •••••••••••••••.•••• 33 5.':i 07.29 

Hox.ney ............................ ----- 33 54 39. lB 

Aeh Swamp 2 ................... . 33 55 22.29 

Cedar Top .••••••.•••.••••••.••••• 33 54 43. 75 

S1vain ....... ------ .•••. _ ---- ____ •. 33 55 35.92 

Pilot Hill · 

ltatUemak~·:: :: : : :: : : ::: ::: : :: : : : I 
33 54 47.16 

33 55 51-9"2 

4 43 52 New N<>rth............... 184 43 43 

77 57 11.45 3'J7 31 :l5 ', Sandl)ooint ........•...... 
aa 49 ?ia · NewM-cRacken __________ _ 

• 
77 55 12. 00 72 47 4.> Driftwood. ...........•... 

2l 40 07 j Su.nd Point. ............. . 

77 57 07. 42 28.8 21 02 Peter'~ Point ..•• , ...••... 
3 03 54 DriftwoOlL .••. __ ...••... 

71' 00 49. 08 268 17 2P Thror Cedar• ..••.......•. 
180 38 3!.) i Smithville.------·----···· 

78 {)() 08. 77 

78 00 52.29 

78 02 56.14 

78 02 47. 25 

78 04 46. 68 

78 04 50. 79 

78 00 27.16 

78 00 15. 59 

78 07 56. 53 

78 07 45. 32 

76 09 02. 53 

78 08 57 .33 

78 10 08.54 

78 IO 45. 88 

16!) l7 :J7 
211 32 42 

3tR 2-5 07 
3.)8 20 33 

27G 01 28 
274 ZJ 18 

4 53 43 
3l4 32 11 

i!39 06 05 
280 51 42 

277 30 05 
357 18 54 

235 57 45 
282 4l 50 

300 57 42 
12 34 28 

251 31 17 
281 28 54 

12 13 44 
311 47 3S 

274 44 30 
239 05 01 

4 45 15 
318 13 JO 

27:1 :J2 41 
23\) 36 uo 

334 19 29 
280 01 01 

Smithville .... ---··------. 
Three CedarrJ ..••.•. _ .•.•. 

Bald Head .......•••..•... 
North Caswell .••...•.••.. 

Sout11 Caswell .••.....••... 
Nortl1 Caswell.-·-· ....... . 

Oak bland·-----··----·--
South Ca6well ..•...•• - ••.. 

Dosher l .................. 
1 SDutl1 Ca.Hwell. __ ..... __ •.. 

1 
Do~ber 1 ..•...•......•.... 
Uncle Sam 5 ...•........... 

Smltb ..............•...... 
Uncle Sam 5 .•.••.......... 

Uncle Sam 5 ............... . 
High Ridge ...• --.----·--· 

Ash Swamp 1 ..•.......... 
High Ridge .••.•••.••••••. · J 

Hoxn .. y ........••....•.... I 
High Ridge ••••••••••••.•.. 

Hoxney .••.•...••.• --·-· .. 
AsbSwamp2 •.••...•..••.. 

Cedar Top·-·····-------·-
I:loxney .................. -

Cedf\.r Top·····-··----··. 
:iwain. ········--···-----. 

P!lot Hill ............... . 
Swain .....•...••......... 

147 3:? 11 
2];-j 4~ fi!:I 

25:2 4() 38 
201 3'0 3fi 

108 22 06 
183 03 5~ 

e8 18 2B 
0 38 3~l 

:i49 17 15 
31 33 1'3 

168 25 31 
ne 20 35 

96 0-J 3~ 
fl4 2-1 ~>9 

184 53 38 
134 33 17 

59 07 12 
100 53 55 

97 31 14 
177 l8 56 

55 58 39 
102 42 46 

i~m 5:e 32 
19'2 34 :?"~ 

11 :ri 13 
101 ;)<J 44 

192 13 38 
131 48 22 

94 45 07 
59 05 4t 

184 45 12 
138 13 44 

93 3.1 It< 
5() :J(i 40 

154 19 ''° 
100 ~ 02 

6460. 3 ' 70G-1. B ·1. 01 

4235. g 4G32. 3 2. 6:1 
5207. 2 50H4. 5 3. 24 

3083. 5 : 3372. 0 1. !)!) 
425Y. fol 46.l8. 4 2. 63 

320'J. 3 35!1.I. G J. ~•J 
at:..?L 2 4171:!. 7 2. a7 

31:10.6 3412.6 1.94 
1935. 4 2ll6. 5 1. 20 

2688. 7 2!l40. 3 1. 67 
2703. 2 : 2958. 3 1. 68 

5410. ~ : 
3157. 5 

5571. 3 
2847. 9 

3.109. 0 i 
3'.l73. 9 

2ll75. 8 
4296.2 

i 
3574. 6 I 
6:!42. 5 \ 

3200. 4 I 
225(-),0 

ws6. 9 I 
2'l46. l 

2!180.2 
1365. 2 

2T.l3. 4 
2342. 2 

1350.0 
2692. 5 

1701.3 
2311. 4 

ltn2. 8 
2:H4. 0 

1698. 7 
!.';Jti(j.t\ 

2".2LJ. 4 
2830. !J 

;)916. 4 
345:!. 9 

6092. 6 
3114. 3 

3018 .. 6 
3580. 3 

2J26. 2 
46,~t:. 2 

39@. 0 
6826. 6 

3499. 9 
U67.1 

3266. 4 
2893. 7 

3259. 0 
149'J. 9 

29~9. l 
25f31.3 

1486. 2 
2944. 4 

1800.:; 
;;i527. 6 

17rl3.~ 
251)3. :3 

1?:.'>7.li 
2:--)!'{rC.:? 

2420.!1 
3093. 8 

:1. 3G 
1. 96 

3. 4G 
], 17 

2.06 
;/, 0.1 

l. f,(i 
2. 67 

2. 22 
3.~8 

1. 9~ 
1. 10 

1. 86 
l. 64 

1, 8.} 
0. 85 

]_ 70 
1. 41~ 

o. il4 
1. 67 

1. 00 
l. 44 

1.00 
1. 46 

1. OG 
I. 47 

I. 38 
l. 7•i 
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UNITED S'l'ATES COAST SURVEY.-GEOGRAPHICAL POSITIO~S. 

Section Y.-Cape Fear, u·estward. 

I 

Name of station. Latitude. Longitude. Azimuth. To station. 
i 

----- ----- ----1--·· 

Bnck I D" ff t ID 
Azimuth. ~ _:.=J~ 

o / 11 I .:Metres Ynrd~. IM1lrs 
Big Hill .•...•••..•.•••••. ······-·! 33 54 4i. 2G 

"'\\' ort,haru • _ ....................... j 
I 

! 
Jenkin>, (tripod) ..•.•.•••.•.••..•. I 

Spencer .••..••.•••..••••.••••.•• ·/ 

ReeveA ............................ ! 

DoHlier 2 ...•...•••....••••.••.••. I 
Dutcluuau ........................... . 

Mathev.·H .......................... . 

Vnnn ............................ . 

Unch.~ Sam 1. •...•..........•...•. \ 

! 
Uncfo 8ll.m 2 ..•.••..•..•.••..•..•. ! 

Barnes' Bluff, flag ..•..•.• ·•.•·••. I 
i 

Uncfo 8am 3 ........................ ! 
! 

Galloway. ___ ........ ·-----------/ 

Sellen ............................... 1 

I 
I 

mckory Point ..••..••.•..••••.• _ · [ 

Hog muff ..........•. ············1 
Mart1b Sign.al .......................... . 

I 
Galloway'• Hill ...•...•......•..•. J 

Sl. Helena Sound 10 Pon Royal I 
Sou11d. 

~:::::~~-----.·.:::::::::::::::::·1 
Coffin ••.•••..•.•••..•.•.••.••.••. ) 

I 

33 55 03. 49 

3353n44 

33 55 39. 78 

33 5.5 2:1. 0'2 

33 55 07. 92 

33 33 3.3. 53 

:ti 5o 04. 02 

33 53 59. 90 

33 54 2u. 11 

:r.1 54 :n. 10 

33 53 15. 01 

3.1 54 44. 32 

:r.1 54 5fi. 92 

33 55 26. 54 

33 55 28. 52 

33 55 00. 04 

33 5:; 25. 54 

33 ii5 51. 16 

32 32 44. 28 

32 30 2!'. 67 

32 24 26. 49 

0 I i 0 J 

781154.f;7) Z.21 3!l (If) i Hnttle~nakc ·--·--······-·· 
[ 270 O'J ::.0-2 j Pilot Hill ••••••.••••••••••. 

78 Ol 58.26 I 271m1e I Court·Ilouse .••..•..•...••. 
/ 29 30 2"21' Onkl!!la11d ••.•.•••.•..•.• 

78 01 4Ull II 204 58 42 Smithville.··--··-····· .•. 
171 59 33 "'ortliam ..•....••..••••. 

78 02 49.35 I! 322 17 311 North CaRweJJ ..••.......•. 
2 3Y 56 ·1 Oak Island .... ·--··-·· .•.. 

780222.:ml l2G37ll4 8penePr ...••••..••........ 

I 
15 03 5£1 I Ouk bland .•••.••..•...•.. 

78 00 41.90 27fi 56 14 Wortham ................ . 

78 03 05.os \ ::: : :: I:;:~:::·::::::::::::::::: 
3~:, OJ 11 j Dosht•r2 ...........•..... 

78 0:1 00. 70 

78 02 34. 27 

78 03 19. 94 

78 0::1 5~. };) 

78 03 56. J9 

78 04 37. IIB 

78 05 2.). 41 

78 05 40. 21 

78 00 03. 85 

78 OJ 41.01 

78 06 19.19 

78 00 02. 66 

80 28 37.09 

80 19 21.15 

80 24 4i. 48 

357 17 tl"2 I Dutchman .•.•••.••.••.••• 
329 10 15 

1 
Svencer .........•......... 

98 3~ ]] 
46 30 25 

253 32 49 
215 12 38 

24:i 3:1 ];) 
J;JO 24 08 

l.'80 08 31 
94 oe 08 

162 08 39 
::IBO 33 ~5 

2:13 28 46 
287 ;J;l ;,7 

326 10 45 
305 17 07 

279 14 14 
279 31 23 

146 14 25 
165 31 42 

256 51 52 
~bl 41 ;m 

28 16 27 
2 ;JO 33 

~lflthe'\-"\'B •••••• ··-· ........ . 
Dutchman ................. . 

Court-House ................ . 
Dosher 1 ... _ .•..•......... 

Dol'llwr I •.......••.•.•..•. 
Rruith ..................... 1

1 
D"Osh-erl •••.••.•••.••.••• 
Smith .......••..•..••...... _

1 Smith ...•...•••••..•••.•• 
Unck• Sum~-- ........... ] 

Srnith ---- ------------- J 
Uncle 8am :L •••••..••..•. ·1 
Jalloway ....•..•........ j 

~::~::,s.~~~~: ::::::: ::: : :: ,,11 

Smith ...•....•.•••.•..••• 

Hickory Point. .. -··_ ..... 
Seller~ ...••..•.•••.••.•.. I 
Hickorv roint ..•••.•.•.••. I 
Se!lerri ....•..•..•..•... ···1 
Marsh Signal ............. .. 
Hickory Point. ..•.•...... · 1 

106 06 16 Ashcpoo ...••.•• _ ..•.•••.. 

217 21 O\! West Bnsc ............... . 
158 :39 43 Ashepoo ..•••. ··-······-·· 

41 3q 4tl 2666 0 2Bl5. 5 L (:ifn 
90 04 21 27;31. ~ 2utlti. ~ ]. 70 

91 05 55 ' 1694. 7 18:13. 3 ]. 05 
209 29 50 : 3019. 4 3301. ll l. 88 

i 
24 59 12 ! 3242. 5 3545. 91 2. 01 

351 59 24 ' 3144. 0 3438. 2 ]. 95 

142 18 3t' I 5051. 8 5524. 5 3. 14 
182 39 52, 37;\U. 2 4101. l 2. 33 

306 3G 49 I 865. 7 946. 7 0. 54 
195 03 40 I 3344. 7 3657. 6 2. 08 

96 56 3t' 1129. 4 1233. 1 0. 7() 
47 15 5G I 685. :; 749. {) 0. 43 

i~; 8r ~~ I 16~~: i 11~~: ~ 3: ~~ 
177 l7 031 878. fi 960. 8 

1
. o. 55 

149 10 25 86V. 6 ~51. 0 I 0. 54 

278 38 5.1 I P42. 5 191~31.. 03 I 0. 52 
226 30 08 1090. 9 , o. 68 

I 

73 34 11 I 3954. o 
:35 12 50 i 1456. 0 

6333521 1890.2 
310 23 36 1 1944. 2 

]00 00 O!l I 17!lP. i 
2i4 07 381 1400. 1 

342 Oi' 32 1099. 8 
lCO ~ ~ I 116:!. 0 

5:l:!90;il l\Ofi.4 
107 34 24 1286. 7 

l4G 10 ii8 10!!8. l I 
125 17 41 I 2"251. 4 

9914221 .380.71 
99 32 04 ' 11!02. 8 

326 14 12 
345 31 37 

rn 52 01 
87 4~ 13 

208 16 18 
18.:J 30 32 

1054. 9 
843. 4 

404. 5 
770. 7 

896. 2 
698. () 

4324. 0 
1592. 3 

21.167. 0 ! 
2126.1 I 
mm. o 1 

1"37. 7 i 
1202.7 
1271.81' 

1200. g 
1487. l . 

1200. g I 
2462. 0 

416.41 
2080. g 

1153.' j' 
922.3 

442.3 ,. 
842.8 

980. l 
7f'3.3 

2.46 
0.90 

1.17 
1. 2l 

J.12 
o. 87 

0.68 
o. 7:! 

o.m) 
0. 81) 

0.68 
1.40 

0.24 
J.18 

0.66 
0.52 

0.25 
0.48 

0.56 
0.43 

286 01 17 15095. 9 16508.3 9.3B 

37 23 57 140:J8. 0 15'.!5l. 5 8. 72 
33ll 37 40 16462. 9 18003. 4 lU. 23 

Church. . . . . . . • • . . . . . . . • • . . . . . . . • . 32 26 04. 58 80 40 10. 20 235 42 55 Ashepoo ...•. _ ........... . 
277 04 31 Coffin .•..••.••.•••.•••.... 

55 49 07 21884. 4 23932. l 13. 60 
97 12 46 24294. 1 26567. 3 15.10 

Port Rr.yal. ....................•. :1217 45. 61! 80 38 2"~.93 239 51 42 Coffin..................... 59 58 59 24636.9 26942.2 15.31 
169 40 05 Church............ . • • . . . . . 349 39 08 15622. 4 li084. I 9. 71 

Otter Island...................... 32 28 28. 82 80 24 35.45 245 4:; 04 West Da.11e........... •.•.•. 65 47 53 8996. 7 9838.5 5.59 
2 24 36 Uoffin •. .••.. .•.. •. . •... .. . 182 24 29 7470. '7 8169. 8 4. IH 

Morgan . .. ... •.•... ... . .. . .... •. . 32 27 49. 98 80 28 27. 99 258 5U 09 Otter Island............... 78 52 14 6188. 4 6767. 5 3. 85 
3172406 Coffin ....•..••.•••.••.•••. 1372604 8512.3 9308.8 5.29 

Hutchinson ..•......•......••..••. 32 29 47.07 80 2816.87 292 37 06 Otter Islnnd ..•.•••.••..••. 112 39 05 6262.7 6848.7 3.89 
4 ;J6 ll Morgan·-·-··············· 184 36 05 3618.2 3956.8 2.2:> 

Cruger ..•......•....••••..•.•.••. 32 26 43.34 80 28 :J4.35 242 28 23 Otter1"1an1l............... 62 30 31 7rr.J3.6 7691.7 4.37 
1813737 Morgan .....••..•..••..••. 43740 2059.0 2251.6 1.28 

Haugman2.----····-··-·····-··-· 3'2 30 47.13 HO :H 11.14 2:l2 07 Ofi Hutf'hinl'lon ................ 112 08 40 
3'~'2 00 52 Morgan . . . . • • • . • • . . . . . . • .. 142 O'l 20 

4910. 2 
6921. 8 

;,109. 6 3. 05 
7'169. ~ i CJ() 
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UNITED STATES COAST SURVEY.-GEOGRAPHICAL POSI'l'IO~S. 

Section V.-St. Helena Sound to Port Royal Sound. 

Name of station. Latitud~.. ! Loug'.r.tude. \ Azimuth. To station. 

--~~-i-~-~-~ '-------· ------- ----- ---- .---- ---

Parrott .............. ___ •...••. __ .. 32 28 25. 24 \ 80 32 22. 32 

I 
i 

Palmetto .•.•..•••.••..•..•••.••.. 32 27 06.961 80 31"59,03 

Barnwell ......................... . 32 2'J 11. 67 80 34 08. 52 

Bull.--. -- .•.. ---- .............. .. 32 31 09. 40 80 34 21. 68 

! 
Beef Island Pine ....•.......•..... 32 31 52. 57 80 30 03. 85 

Marsh Signal ..••.....••...••..•. _ I 32 2i.I 33. 55 80 3(J 00. 27 

' 0 I II i 
gii ig ~i 1 ;~~;~~~~0-~:::::::::::::: 
256 28 06

1

1 1\1orga.n " - - •..••.. - - - - - - - - -
277 44 07 Cruger .••.....••....•...•. 

2!)7 16 2rl, Parrott .•.. : ...•..••.... 
~63 12 00 ! Hutchinson ............. . 

3¥8 21 OJ I Parrott. ......••........ 
284 53 l;) l Hutchinson ...••......... 

41 03 58 ~Hangman 2 ...••......•.. 
'ie 50 2.> Bull .••...••.••.....•.•. 

J 

~:wo 16 2"2 l Ashepoo ...........•...• 
3:.!:! 55 40 .Morgan-----··-·····--·· 

0 I If 

f18. 32 4~~ 
100 05 06 

76 29 59 
97 45 57 

111 17 2s ' 
83 15 09 

l.i8 2"2 07 I 
10.J 56 31 : 

::?-11 o:i 22 
2.'i~ 48 06 

20 17 07 
142 56 :JO 

Hunting Il:lland Light-houHC, chirn- 32 24 15. 69 8U 24 45. 3fi 138 38 03 l\torg-an . - ..• _ .•... - ..•. _.. 318 3f. 04 
ney. 181 54 07 Otter lslnnd ...••...•... _.. 1 54 12 

Mrs. March's Cbnpel. ............ . 32 3'2 Q!). 41 80 28 45. 36 

BythewooU ................ ·-·-· .••. 32 30 39. 83 I 80 29 ~6. fil 

I 
Squat. ..... ____ .... __ . _ •.. __ . __ .. 32 3(} )2, 83 I 80 33 06. 7~ 

Lady ..... __ • -- __ ... ______ .• _ .. __ . I 
32 ~ 47. 71i I 80 36 10. 73 

Chiisohu ..••••..••.•••.•.. ····---. 32 31 43. 6J I 80 38 15. J2 

Rri<.•,'k-yard ..• _. __ ..••.•...•.••••. 32 30 07. 2C I 80 40 16. 20 

Boat.1Iouse ......................... 32 3130.9-6 80 40 27. 04 

Rof'!e Bank, lightning rod ..... _..... 32 ;}2 30. 95 80 43 00. 40 

Samphlre ....... __________ .. ____ .. :J-2 31 54.31 80 43 32. 9G 

N. Ft•rry Landing, post........... 32 32 27. 74 BO 44 29. 19 

Ferry Homm, chimney ....... _....... . 32 32 21. 76 80 44 30. 20 

Brick Kiln, ;im1th apex............. 32 30 48. 57 80 41 37. 23 

Penycl•ar's Pino ................ _, 32 30 09. 76 eo 41 33. 53 

Bee··---------·-·····------------ :i;i ;n 29.31 RO 42 31. 04 

Pigeon Point Pine . _ •• ... . . . •• • . •• . 3Q 27 00. 22 so 40 00. 82 

205 12 24 
50 22 4~ 

208 2.) JO 
H6 33 13 

340 41 :J:l 
40 33 00 

228 31 4G 
2:)3 04 00 

279 48 24 
317 42 2'2 

275 rn 20 
238 16 :12 

Ai.:hepoo. _ ·--- ___________ . 

Hangman 2 .....•. ····-·- .. 

Ai;hepoo ..•..........•••.. , 
Hangman 2------··------· 

Parrott ........ ·- ......... ·1 
Barnwell. .•...•...• - .•.... 

Bull ... ------------··--·-·· 
Parrott. -- . -· .. ·-- .....•... 

null ................... ___ _ 
Lady ................. ___ . 

J .. adJ·--- ...............•... 
Bull ............... - ... __ . 

~5 l~ 28 
230 21 ZJ 

28 2.3 53 
27fi 34 :J3 

I 
16041571 
2-20 3:2 '27 ! 

48 32 4,5 
113 oo U9 I 

9950291 
l:l7 43 29 

9~ 21 :l2 
78 19 43 

295 23 50 Ln<ly..................... 115 26 08 
353 H 28 lMck-yard ._ .. ____ ....... 173 44 34 

294 46 3~1 Bout Ifou8e.. ........ ..••.. 114 48 02 
:JJ5 5.J 37 llriek-yaril ---··--···----- 135 ;)7 O.'l 

216 57 :-:'6 Roi;;e Bunk, ligh1ning rod.. 3fi ~)~ 14 
2\:\3 28 ~ Bee ........................ 115 29 02 

2f.7 32 57 Roi:;.f" l~ank, lightning rod... 87 33 4~ 
;305 03 4~ Samphirc .• ________ .••.••.. 125 04 12 

283 f)J,.114 TioatIIou8e............... 1-03 ~2 23 
~Xjg 31 06 Samphirc ........ -----·---· 119 3l 37 

2'J4 31 02 Boat Homm..... .5l ~Jl 40 
14.J ZB 11 Ho.sc Bank, lightning rod... 325 27 32 

272 13 21 Brick-yard ...... -·-··-··· 92 14 03 
274 34 2"2 Lady .. ----·------···-----· Y4 37 15 

3:!8 ~U ~l Penyclcar't> Pine .•.. - . . • • . . 148 30 rl'I 
305 41 28 Brick-yard ................... 125 42 40 

WO 40 39 John•on. ------------ ...... 110 41 0-2 
7 43 08 Church ..... ______________ . 187 43 crJ 

Alb~rgottio ...... ·--. .... .......... ..... . ... . 32 26 44. 78 80 4l 10.93 252 45 40 Pigeon Point Pine .. .... ....... 72 46 18 

Cuthbert ....... ·----------·--·--- 32 27 53. 85 80 40 22. 99 

Travis ..................................... . 32 28 oo. 25 80 41 23. 59 

llamilton ................................ . 32 29 09. 88 80 40 49.23 

Gevins ...................................... . 80 41 49. 05 

Talbot's Bouse ......................... . 3ll 28 22. 06 8Q 41. 39.51 

Dush on Sboal .. -................ . 32 2B IO. 35 80 41 15.17 

Lenning Beacon ...................... . 32 30 47. 45 80 40 08. 5.5 

307 57 57 Church .......... - ..... ___ 127 58 3U 

30 29 51 
~H9 37 5.5 

277 06 50 
351 54 ~'() 

343 41 32 
2-2 4'2: 26 

330 47 ~l 
2:38 31 57 

l:A 17 13 
2'21 42 24 

35 16 00 
134 46 3~ 

286 28 59 
!I 09 08 

AlbergotUe ............. _ ••. 
Johnson ..................... . 

Cuthbert ...................... . 
Albergottie ..................... . 

Cuthbert __ ....... __ -- .. __ . 
Tru,·is ---··--·----·---·--· 

TraviR ----·--- ···-·-···--· 
Hamilton .••.•••. ···- •.. -- . 

Gevjns ........... - -- .. --- . 
Hn.mi.lton .................. 

1 

TraY111 ...................... . 

Gevins ......••.•••. -· ..... . 

~~~--Y~~~i: ::::: ~:::::: ::~i 

210 29 25 
139 3:3 30 

97 07 23 
171 54 27 

163 41 4fi 
202 42 OB 

150 47 35 
58 J2 29 

:J:J4 n oe 
41 12 51 

215 15 5.5 
314 46 14 

106 31 07 
189ffi04 

i 
.Metres. [ 
f~S~.(i I 
ti:.?14. 3 

fJ)68. 2 
5:394. 5 

3lt9. 8 
9244. 1 

59:l9. l 
9853. 2 

~()73.3 

68J7. 9 

62G3. 0 
J!JlJ7 • .') 

8795. 3 
7i'OO. G 

506. 0 
4!.13~. u 

4359. 0 
1~5~. I 

3511. l 
2479. l 

3797. 9 
U4~2. l 

618:2.2 
4~25. 0 

643J. 1 
944~. ti 

7405. 9 
2.195. I 

4407. 7 
6!61. 3 

1412. e 
17&). 9 

2318. 8 
179"2. 6 

~·34.8 
1716. l 

~~~~: f I 
2020. 0 
845:!. g . 

2873. 6 
4:i:J3. 7 

llW.O 
182:.!. 6 

1917. 0 
2012.3 

2467. 9 
2592. g 

1594. 9 
2347. 6 

2440. 3 
23'24. 5 

136~. () 
183U. 9 

.574. 0 
un:J.o 

381. 0 
12-Hi,2 

6473. 8 
125.5. 5 

Yard:!. }1lilrH. 
7J.~M,L ~\ ' 4. ':.!8 
67tl5. 8 ' 3. $() 

61!1,E!, 6 ' 3. 52 
5890!. 3 3.35 

3411. 7 1. !J4 
10109. 1 5. 74 

6494. 9 3. w 
10775. 2 6. 12 

29-2._1. 4 I J, 6() 
74~9. o ~ 4. ;w 

i 
684~. 0 I 3, e9 
4371.5: 2.4~ 

9Glti.4 5.47 
8530 . .) 4. 85 

55.1. 4 0. 31 
5401. I 3. 07 

4766. 9 2. 71 
2141.4 1. 2:.! 

3839. 6 i 2. 18 
27ll.l ! 1.54 

4153. 2 i ~. 36 
70l'i:', 6 I 4, ()3 

6760. 6 :i. ?4 
5275. 5 :t ti() 

1~~~:~ \ ~:~ 
~09?. 8 4. f,() 
2837, 9 I ], 61 

48'~0. 1 2 74 
ti7:r1. 8 2. ~:~ 

1&15. 0 0. ~8 
1H37. 4 1. ll 

253.>. 7 ]. 44 
1960. 3 1.11 

7140. z 4. 06 
1876, 7 L Oi 

245~. 8 I. 40 
4186. 3 2. 3il 

2209. 0 I. 26 
9~1 1:3. 8 5. 25 

3142. 4 L 79 
4739. 2 2. b"\l 

1286. l o. n 
JS93. 1 1.13 

0096. a , 1. rn 
2'200. 6 1.25 

2698. 8 1. 5~ 
2835. 5 1. 61 

1744.2 0.99 
2:;67.2 l.4G 

2668. 6 1.52 
2542.0 1.4.l 

1489. 4 0. 85 
2002.2' l.14 

627. 7 0. :J6 
21.57. 6 L 2.1 

4W. 7 I 0.24 
l:Jli2. 8 f 0. 77 

7079. 61 4. 02 
1373. 0 ' 0. 78 
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UNITED STATES COAST SURVEY.-GEOGRAPHICAL POSITIONS. 

Section V-St. Helena Sound to Port Royal Sound. 

N ume of station. .Azimuth. To stntion. Back I i . Azimuth. Distunce.

1 

Dfatnucc. Latitude. : Longitude. j 
I ' 

0' 
'' 

i-----1----------------! 

I 
0 , ,, ! 0 , ,, I I 

Dit1t. 

32 2'J 50. 59 80 3'J 43. 47 ! 213 30 10 

1

. Chi,olm .................. . 
1
1 I M1 tres. i Yards. Miles~ 

2.60 
5.43 

Dr. Johnson's Housa .......•..•... i 

J. F. Chaplin's House .•.....•.•.•. : 

33 30 57 4176. 7 : 4:567. 5 
253 51 13 Bull ...................... . n 54 06 8742. 5 I Moo. 5 

32 30 03. 61 ! 80 40 25. 86 ~ ~; ~~ ! ~~~~j~.;: :: :: : :: ::: . ···- ---
' 

94 13 34 
47 5.') 47 

i 
Dr. Croft'~ House, centre .......... j 32 26 02. 75 i 80 33 U7. 3li 195 ()() 20 Parrott. ...•.•......•...•.. 

180 06 54 Squat .................. .. 
15 00 44 

006541 
33 17 56 
9507031 

Mr~. Sarni;' HoU1m ·······-·····--·] 32 29 19.18 80 35 47.10 213 17 10 Bull. ..................... . 
275 06 JO Barnwell ................. . 

! 
SouthcrmnostoftbrccPines .•••••. ! 32 29 21.68 80 36 39.63 254 09 08 S<1uat .................... . 74 11 02 

72 57 47 I 2.52 54 50 Haagman 2. _____ ... ___ ..•. 

Turnip Top Pine ... ___ . 32 31 36. 87 BO 34 25. 36 321 36 2U Squat ........ _......... . .. 14 l 37 02 
353 32 39 Bull ...•..•..••..•..•...••. 173 32 41 

Chimney without house. 32 33 35. 21 

I 
P~trel ............................ j 32 29 59.51 

Doub]P Pine, centr(] between the ! 32 31 12. 36 
hYo trt:es. i 

Opposite Signal. .••.••.••..••..••. : 32 29 5C. 01 

' 
Creek ............................ ! 32 30 40. 93 

80 :n 31. 66 44 w 42 Bull. . . .. . .. .. • .. • • .. .. . . .. 2'24 38 JO 
21 42 48 Squat..................... 201 41 57 

BO 31 49. 15 HJ ~G l9 Parrott. .. . .. . • .. • .. • • • • • .. 196 36 01 
214 03 47 Hangman 2................ 34 04 07 

80 34 23. 97 46 55 ~-3 LRdy ...... ----·····--.. .. 2-26 54 ~ 
~78 45 Z-2 Hangman2................ 98 47 06 

80 35 Ol.00 204 ~ 07 Bull....................... 24 23 28 
314 54 18 Barnwell. ................ 134 54 46 

80 38 36.33 195 58 21 Chisolm................... 15 58 32 
68 15 54 Brick· yard .. . .. . .. . . .. . . .. 248 15 00 

Brook:yn......................... 32 20 53. 18 80 40 23.63 1R2 O~ 41 Chnrch.. ............ ...... 2 05 4R 

C'••vcrs .. -- - -- ........... --· .•••. -- . 32 ll2 09. W 80 3i 45. 29 

Orange Grove .................... · 32 24 06. 9fJ BO 39 49. 06 

Rond, ... ,. ....................... ! 32 25 13. 95 8() 41 02.59 

i 
White Hall .••••. _ •.•..•••••.•••.. , J2 25 15. 16 80 39 49. 4i 

Same: .........•..••••.. _ •.•... 32 25 59. 49 ' 80 38 37. 86 

Chaplin .............. :.......... 3219 40.60 

Joyner.......................... 32 23 05.44 

Parry........................... 32 18 06. 52 

I 

Webb ............................ ! 32 17 45. 74 
• I Pomt ............................ ! 32 24 34. 07 

I 
Butcher' l:l Ital and ........................ [ 32 24 29. 23 

I 
Egg Bank, 1856 .................. ·1 32 26 17. 61 

Dog Iollilld ••••.•••.•••••..••..••• I 32 2l 51.98 

I 
Cherry Hill Knoll .•••••••.•.•••••• 1 

I 
Story ............................ ' 

i 

32 22 45. 05 

32 19 24. 96 

Pritchard ......................... ! 32 20 20. 24 

80 39 18. 70 

80 38 28.33 

80 40 28. 61 

80 40 52. 56 

80 38 26. 99 

80 24 46. 22 

80 27 48. 7;1 

80 26 ()7.18 

80 27 51. 89 

80 30 40. 93 

80 31 34. 41 

80 34 53. 06 

3.11 20 33 Port Royal • .. . .. • ... .. • • .. 151 2l 3tl 

152 ~5 52 
60 30 37 

Church .................... . 
Brooklyn ... --- ···--· ..... . 

332 24 34 
240 29 12 

171 20 04 Church.................... 351 19 53 
318 15 39 Caper<.................... 138 16 45 

221 16 5.1 Church.................... 41 17 21 
317 0'2 24 Orange Grove . . •. • • • .. • • .. 137 03 ()3 

160 24 44 Church. . . .. . . . . . • . • . .. .. .. 340 24 33 
88 5.1 Road ...................... 208 52 23 

93 41 
53 52 

Church.................... 273 41 10 
White Hall................ 233 51 51 

44 02 Church.................... 224 02 19 
325 2-1 Sam1:1 •• : •••••••••..•••••••. 145 24 2·1 

126 3.5 28 Brooklyn...... . • • • • . . • • • .. 306 34 26 
rn3 50 lfl Capers ... .. . .. .. . .. . .. .. .. 13 50 30 

292 03 26 Caper• .. . .. .. .. . . .. . .. .. .. 112 04 54 
358 07 44 Brooklyn.................. 178 07 47 

188 24 52 Brooklyn.................. 8 25 {)8 
232 27 44 Chaplin................... 52 29 Ol 

99 33 10 Parry..................... 279 31 52 

136 11 IYI Morgan................... 316 09 08 
182 13 4:J Otter Mend .. . • . .. . . .. .. .. 2 13 49 

268 11 38 Point .................... .. 
271 00 46 Coffin .................... . 

210 39 22 Otter Island ............. .. 
326 26 33 Point. ................... .. 

224 10 18 Point. .•••.•••.••.••••••••. 
225 21 18 Coffin .................. .. 

234 29 40 Ruteher's l8lnnd ...••. __ .. . 
290 17 16 Bog llsland ............... . 

192 46 49 Cherry Hill Knoll ......... . 
23'2 05 2"2 Bog Island ............... . 

235 5.1 49 Cherry Hill Knoll. ••....... 
288 07 55 Story ................... .. 

SH l:l 16 
91 02 23 

304012) 146 27 16 

44 JI 58 
4522571 

54 31 12 
110 18 471 

12 47 18 
5~ 07 21 

~ 56 04 
l-08 00 4l 

Trenchard.--··-·· --- ... - . - . ··--. 32 16 02.14 80 34 31. !)4 176 01 35 l'ritchard...... .•.••• ...... 3.56 01 24 
216 3t 5i Story ..... .•.•... •.. ...... 36 38 32 

I 
~~Z~: ~ i ~g: ~ 4.15 

2.85 

4544. o I 4969. 2 
770'.J. 7 8423. 5 

2.8'J 
4. 79 

4061. 5 
2584. 6 

5774. 3 
B9o9. 4 

330'~. 8 
851. 5 

6312. 9 
6708. 9 

3030. 5 
1771. 5 

31lJ;'), 7 
5092. 3 

2482. 9 
1934. 7 

2009. fj 
2806. 3 

4441. 5 
2826. 4 

6314. 6 
9808. 7 

2.52 
1. 6l 

3. 59 
5 57 

3611.9 2.06 
WI.I 0.53 

6903. 6 3. 9-2 
7336. 6 4.17 

3314. 0 1. 88 
1937. 2 1. 10 

4172. 7 
5568. 8 

2715.3 
2115. 7 

2. 37 
3.16 

1. 54 
l. 2Q 

2197. 6 I. 25 
3068. 9 l. 74 

95~7. 2 10495. 2 5T 96 
6583. 9 7200. 0 4. 09 

8178.1 
4755. 8 

3663. 9 
4859. 6 

2074. 3 
2BW.2 

16l4. 8 
1910. 6 

2416. 9 
23l6. 1 

19:14. 8 
1878. 6 

3751. l 
4714. 3 

4008.8 
4075. 7 

5189.0 
4756. 8 i 

3861.6 I 

8363. 5 
7ll35. l 

4771.1 
4737. 0 

4697. 3 
3826. 6 

6962. 2 
6773.1 

5526. 8 
4710. 9 

6:ll9. 3 
7372. 6 

7958. 6 
5466. 7 

7968.8 
7784.3 

8943. 4 
5200. 8 

4006. 8 
5314. 3 

2268. 4 
3083. 0 

1765. 9 
ll089. 4 

5. 08 
!J. H5 

2. 28 
a. e-2 
1. 29 
1. 75 

l. 00 
1.19 

2643. 0 1. 50 
2532. 8 1. 44 

211.5. 8 
2054. 4 

4102. 1 
5155. 4 

5040.0 
4437. 1 

5674. 5 
5201.9 

422:!. 0 

9146. 0 
7912.1 

5217. 5 
5180. 2 

5136. 8 
4184. 6 

7613. 6 
7406. 9 

6043. 9 
5151. 7 

69!0. 6 
8062. 4 

8700. 3 
5978. 2 

1. 2Q 
1.17 

2. 3.1 
2. 93 

2.86 
2. 53 

3. 22 
2. 96 

2. 40 

5. 20 
4.50 

2. 97 
2. 94 

2. 92 
2. 38 

4. 33 
4. 21 

3. 43 
2. 93 

3. 93 
4. 5tl 

4. !14 
3. 40 

8714.4 4.95 
8512. 7 4. 84 
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UNITED S'l'ATES COAST SUUYEY.-GEOGRAPIIH:AL POSITIO~S. 

Name of station. 

Section V.-St. Helena Sound to Port Royal Sound. 

Latitude. Longitude. A~imuth. To station. Dack 
Az.iwuth Di~H.lncc-. Distance.' Dir1t. 

.i1lctrcs. Yar1'1!. f1Uite.~ . 
Shell ...••.•••.•...••..•..•....•.. 32 18 2L1fl eo :J3 l!J.77 231 30 32 Btory ·------·--··--·-····· ;}4 31 :2~' 3:3~4.1 3";0U. ti ~-JO 

23 4i JI\ 1-'r~ncllard ..•.....•......•. ~03 47 ld 4lit-IJ.;:') 511t-. -1 :.!. 91 

Vross ...••...•..•..•••............ ' 

Parry----·····--- ............... . 

DU.V\r ••••••••••••••••••••••••••••• I 

Skull ...••.•...•....•••....•...••. ' 

Oyster . ___ •... __ . ____ . __ . ___ . ___ _ 

3;! lG 54.70 80 38 l.J.GO 219 54 21"" i>ritclmnl .••...•...•... 
2Ki :2Ci 4:2 Tn:'ll('luml .. 

:l2 14 OE. 6:J . tiO 40 25. 44 

32 18 OG. 52 80 40 52. 56 

32 18 12.17 80 44 14. 91 

32 13 36. 77 80 44 1:2. Oto: 

321731.35 80 45 40. ;39 

2n :J;J I?' t-;1atinu Isl.and .. ·----·-·--· 
21!J H: QI : 'l'rt.'lH'lw.rU •. -- . _ ........ . 

~~~ ~; ~f i ~~l~:i~~ _1~-1~~1-tl_ ~ ~ ~:: ~ ~: ~:: ~: 
27} .'JJ ;-,:; I T'tllTY .•....•.•. , •.•. • 
21"4 1~ 5-r-' I ~tatiou hilawl ... __ _ 

179 ()(; 52 , Daw. __ .... _ •... ___ .... __ _ 
2"-!8 :n :t-2: l'arry ................. . 

21)1 47 2::1 
240 :Jtl 4l 

PRrry ----- .. ___ . ·--
Da.;\v ······-······--···--·· 

3:1 ;)() 1fi 
l0!1 ~,... 41 

:~0 :3t\ ~/ 
{J:J l!1 30 

11~ J!J i!t-1 
174 ~t' 06 

~~1 rn 4:1 
10..J- ]f; 10 ! 

3,-,:-1 Ofi ;)J 

4el :i:i 0~1 

81 4~ ;17 
GU 3~' :.!{i 

Dick ..•••.•.•.•••.••.••..••...••. 32 15 27.1D 80 46 12.36 211 Oil £?3, Dn.w...................... ;31 10 2() 
192 20 22 Oyster . __ ..•............ _. 1:2 ~o 3~1 

Grnbam .......................... 3213 20.50 80 45 17.25 1.18 4:2 57 I>kk ..•......•............ 3.'.W 4~ ~i 
202 OG 54 .Skull.---··-·-············ :2:! U7 :1~1 

J{'-ssie 2 ---------------------· 32 13 00.49 1 80 42 24.56 2l'7 '.lfi ~1 Dick :17 ~7 3~ 

Spanish Well~ ............... . 32 11 2D. 33 

21;;2 4U 24 G-raham................... ti~ 3L 04 

.JP-<l'cit' 2 .•.••..••..•.. , ..•.. 
Graham .. ···--···---·-----

3JG 4:l ni 
3~J :.!U 5i 

Baratariu ..•.•••...•••.•..•....•.. 32 11 14.60 80 48 22.07 liE 51 lG Je~~ie2 .••..•.•............ 35f. .'.ll t;') 
I 2G-0 01 07 Spanish 'Yt.:lls............. r=u 01 51.l 

Fi-cklin. ---·--·-------------···--·, 

Cedar ..••. _ ••.•...•..... ___ ...•• ·: 

Tom2 ..••...•.... ·--···-----

Heil> 2 ···-···-·-·· ···----·-··· 

32 13 50. 20 ,Ii 80 47 48. 86 3'.l9 '.10 14 
~ i2s201J2 

32 20 40. 56 

32 20 41. :lfi 

32 20 13. B7 

8(1 28 33. 05 : 

80 27 50. 51 

8(l 27 44. 28 

l:lf ,:-h_) 40 
206 03 31: 

8f 43 ;:-~1 
l 7i! 02 48 

12:i 4R 47 
imi 01 20 

Spani~h '\\"'ell.;__ _ ____ _ 
Graham .. _ .............. _. 

Cherry Hill Knoll ......... . 
Bog Ii:;;laml ..•.•........ _ .. 

(~edar ... _ .....•.... - ..... -
Bog falnuU .. ----. ------ .. . 

Cfl<lar ---·--··-· •.•....... I 
To1u 2 ..•......•...•...... : 

32200:>.Sl 8021348.9~l 9tl4413 Philipp2 ..•............ 
124 14 37 Toru2 ..•..••............. 

l.)~ 3fJ 4~~ 
10·2 flil 1:1 ' 

318 ~4 ~] 
20 04 00 

2C~ 4:1 :w ~ 
3.)i_l 0-..:! 47 

30'2 48 2'1 
J-rn 07 17 

270 4:1 4:{ 
3lJ4 14 0-t 

~:23;) u 
ft07:?. l 

6U~J. ri 
P8!J(1. G 

4flG4. 4 
7Jt.il. ~s 

;'i:?9::i. '.! 
9tl!!~. ~ 

4/i.t). p 
6!JUti. I 

11.0i. I) 
2:-,i-;;). :1 

59,3,:i_ ~ 
3~1·±.:3 

·l\(ill. l 
-lr.i3U. 4 

;'i(;q I. :1 
·:Ut!:_!. 7 

3~:}G. ·1 , 
4103. (j 

:J::?iJ2. l 
~Gl8.1 

4(ih~. u 
407J. 0 

50%.0 
244.!.LO i 
Hl'.,!.(\ 
~175. () I 

1:111. l 
8G:?. :l 

!l•l27 .. -. !), 1:~ 
t)i;.HJ. :i :t 77 

67i~. ~ 
llJ1'1(i.l 

:"i!Otl. ~ 
e(1.1u. 1 

,)/'.ll. 4 
lUt•dJ. 7 

.)"2:14. i 
7<i17. !l 

~.118. i 
2'31.1:::.. a 

3.82 
ti.13 

~- !10 
4. ,}7 

:1. '"9 
<i. u:J 

!!. fl7 
4. 33 

4. 7~ 
1. ::"D 

64!13. \; 3. fiO 
4~t"0. fi ; :2. 43 

4;}-t~. ;~ ' "2. 59 
49.S4. :~ ~- t-!2 

62~:1. 8 3. 54 
5-H I,). :.! a. 07 

42J7. 2 I Q. 40 
4·1137.;, ' z. 33 

:15()/, :3 ~- (13 
28Gl. l Lill 

!lO!l~t ~ 
4-!:)-j. l 

5:-'ib::?. p 
;!li7e.1 

lZlG. 'r 
:J3i9. l 

Ili:m.l 
!H3. (l 

a. JG 
1.52 

O.fJ9 
1. 3.J 

rt. ~14 
0. 54 

1tfli.0 ~ 160-1. :.! 0. fll 
181.J. e 21;27. e i. 21 

Saud.········---··---········.... 32 20 34. 71 80 26 36.31 20254l!SeihZ .................... 2002.134, 94~t.::~ 103i-. 7 0. :;~ 
70 08 36 ! Philipp 2~------- -----···· 250 08 00 J885.4 :Jll6L ~ L 17 

' Spit2.·---··-----·---·-··-···--··, 32 19 34.04 80 26 27. 92 i 
i 

Fripp··········-···-·····--··-···; 32 19 34,35 80 21 io. 47 I 
r 

Palmetto, (Fripp's Ill.let) ......... _ I 32 19 50, J7 80 27_09.32 

Janes ··-·-··-----·---·--···---·--1 32 ~ :14.71 80 25 42. 78 

\Vest Base ........................ ! 
I 
I 

Shoal. ·········-··········-·····-1 
Bay Point Signal·····-·---~---··· 

David ••..•.•..•••..•.•••..•••..•. ( 

House on Hunting Island •.. ··-····I 
Buteber's bland Pine .••. _ .•• _ ..•. I 

I 

32 30 28. 67 I so 19 2t. 10 

I 

:J'J ~8 06. 37 80 2J 02. 46 

32 29 18. 37 80 20 14. 62 

32 29 05. 03 80 19 17. 13 

32 24 30. 70 80 'ZT 48. S-2 

ICill 37 on 
173 1s on 

21(l 05 27 
:170 213 48 

145 27 27 
228 33 04 

12 39 ;.it 
22 -0"2 04 

Srih :.?. .................. . 
Sand .. ·--··-··········--·-' 

S<'ih 2 ..................... . 
Spit 2 .. ---····-···-··--· .. 

'l'un12 ..................... ' 
Seil> 2. ·--·--- ·----------·· 

~~i~ ~:::::::::::::::: ~::: ~: 

3:W :lti 49 
333 17 56 i 

ao o:) 3£l i 
!JO 2!1 11 

323 27 O::i I 

4i' 33 15 

192 :rn DU 
20:2 OJ ~~1 

37 ~52 47 Point .....••...••..•••.•.•. ) ~17 49 53 
5:! 55 13 Egg !lank ..•...•.......... ; 233 51 33 

22 31 08 Point ...................... 2\f'...? 30 12 
105 53 34 Ott-0r Mand .....•..•.••• _ . 285 5:! 4-1 

39 01 45 Point- ... -- ---- ...... ·---.. 21~ ;)9 19 
51' 51 44 Egg !lank ......•.......... '2"Jr' 48 35 

45 52 03 Point ...................... : 2"23 4H tXi 
64 18 57 Egg Bank ............ - . .. . 2H lJ 17 

173 25 47 Egg Bank................ 353 2:; 35 
lH7 35 51 Poiut. ...•......•.. -··· .. 37 3G ~2 

!l68 44 20 Point.···-----·--··-···--· 88 4!i f>B 
357 O'J 59 Butcher's I~lunU ..•..••.•• 177 02 .5H 

Charity ..•.....••.....•...••...• .'! 32 24 50. 76 
I 

80 27 3t.i.05 276 37 ~5 Point.................... ~(l 39 ~5 

l 
Anderson.-~·-· ................... ·! 

cs 14 

32 26 26. 28 

165 56 3;'5 Morgan .................... ~HJ ;m 07 

80 28 14.4fi 17"2 J2 11 Morgan ..••..•..••..•..••. 3.J212 -04 
302 21.f.(l Polnt. ····----------·-·--· 12'2 2fi 3R 

]]21.] 
lt!i'L5 

lH?O. 2: 
1112. f; i 

1699,2 j 
709. 4 

5387. 3 
46H. 8 

13831. 7 
131~:3. ;-~ 

7078. j' 
23:24.. 1 

l 12t>Ll. 1 
10758. 7 

11980. l 
11884. ;, 

51~7- fi 
2-Ht-2. 0 

4772. 1 
4:J. 5 ' 

1~2~. 2 ' 
OO:l-:.fl 

122.1. n \ 
1217. 0 

~/ti.~\ t 

775.8 

5f<lJl.4 
5016.t) 

0. 70 
1. 17 

0. 70 
0. 69 

1. 18 
0. 44 

:J. 3.') 
2. 87 

l!'il:W. 2 e. 60 
14351. 5 8. 16 

7741. 0 4. 4() 
2760. 3 1. 57 

1~323. 5 7_ 00 
1176;). 3 6. 69 

13101. 0 ; 7. 45 
12996. 5 ' 7. 3!3 

~()83. ~} \ 3. 23 
~72.J. ~ ] . 5.1 

521.~. (i ~- 97 
4!J. 7 o. oa 

4441. 2 ; 4856. 8 ! £!. jf) 
51i~~l. 2 6;2;2]. (j :J. 53 

2G{)J. 5 ~8-t4. H l. 62 
fil40. :! 7U4t'. ~l 4. 00 



 

106 REPORT OF TH8 SUPERINTENDENT OF 

L"Nl'l'ED S'l'A'l'ES COAS'l' SURVEY.-GEOGRAPHICAL IJOSI'l'IONS. 

Section V.-St. Helena Sound to Port Royal Sound. 

Name of Rtation. Latitude. Longitu<le. 

OuU:r Channel Stake .............. ; 32 24 5!J. GO BO 2tl O'J. 80 

AzimuiL. To station. 

2Ul 0710' I>uint ..............•• 
71 13 2!l Bu1cher'8 l8land .....•..••. 

:Back 
Azimuth. 

Ill u7 51! 
251 12 =~ 

InnerCl1anuelStake .•.•....•..... : 322447.11 802601.32 281340a Pui11t ..••...•••••.•••.•••. 
1 

101344:J 
I 7R ;14 01 l~utch~r'i> l.:land ........•.. 258 53 03 

Hou~(' on Hunting Island, wPr:t : :32 22 48. 25 80 26 2li. 00 ! 89 10 16 Cherry Hill Knoll.......... 261.1 08 00 
chiinncy. ! 14512 33' Jlutche-r'sli:;land ..••....•.. 3251149 

Mud SigTial.. .... _ ................ i 32 20 38. 61! 

i 
Hain Sigual ...................... \ 32 19 13.01 

I 
EdgarFripp's House, 1.vest chimney I 32 21 02. 30 

so 30 40. 71 

80 30 32. 42 

80 34 00. 35 

179 55 00 , CheITy Hill Knoll ... _ .. __ . 3.i~ 55 00 
21219 17 Ilmcht'r'.:; Island........... 32 20 4() 

102 48 OB 8tory ........... _ .•••.••.. :' 282 47 36 
~20 35 :m Bng Island . .. . ... .•. . . . . • . 40 :rn 56 

238 43 24 Cherry Ilill Knoll.......... 58 45 11 
260 56 43 Bogh.land····-········-·· 81 00 00 

CbPrry Hill Hou!le, wt'st chimney_. i 32 23 16. 25 30 30 49. 20 2g9 1:1 54 Bf)g hla.nd .. _ 
I 32;J :2:1 55 Uednr ........•.....•• 

irn l;J 2~, 
143 25 OP 

Dr.Jenkins· Hou1H~i •ve~t chimney .. ! 32 10 23. 71 BO 36 06. 97 

I Small 1\.,.hirnBuilding ..........•. 
1 

32 22 29. 7G 80 31 30. 10 

::::~' .............. : ............ I 
32 19 2C. 25 80 3:~ 3~. 21 

32 HI 45. 33 I 80 35 02. 23 

! 

233 56 Oti Cherry Hill Knoll .... 
293 44 48 SllelL ...•............ 

.53 59 ()0 
113 46 17 

24~1 52 4~ Cherry HUl Kn()ll .......••. : 09 ..'):1 Or? 
30.) 59 35 i Cedar .....•.......•...... 126 0110 

:207 17 :l;l 
131 IYJ 28 

Storv- -------·-------· 
PritChard ......••...•.. 

Q:?2 13 4!1, Shell. ...•...........•.. 
3"2D 12 4tl Trenchard ..••...•......•. 

87 1~ :m 
311 Ot! 45 

42 14 44 
l4!cl 13 V:.! 

Mouk ..... _ .••...•.•....•.....•.. i 32 16 04.4e 

I 
80 34 49.22: 209 03 3:;, Shell. ..................... : 2~J 04 2~1 

99 04 !jLJ 

Chaplin'sHm~S<', wes1 chimney ..• 13'2 18 30. 46, RO :11 07.82, 

Pritchard" Pmc, flag............. :m 17 01. 58 80 32 lG. 01 

I 
Cole .•.•.•..••.••..••...•. ·······! 32 15 33. rn 80 37 15.47 

I 

\Yebb'r.:Summrrhouse,apex ...... 1 3~ 17 :!.:1.60 80 :-18 29.90 

::~: : I::::: :::: 
. I 

Co•me. ·-··············-···-··-··! a~ 14 29.47 1 80 40 46.11 

I ! 
Dolphin. !lug ...••...•.••..••.••• ·1 32 16 00. 85 80 42 50. 30 

Dolphin, tripod ....•...•...... _ .. ·I 32 16 0'2. 91 80 42 50. 15 

Pinckney Housn, chimney ....•.. ·\ 32 Hi :!8. ~'>' , 80 45 05.11 

Elliott's Cotton Hou•o, Ila;; ..•.. _ •. j 32 18 27. 35 1 80 45 09. 65 

Palmetto on DRw:•Island ..••.•••. \ 32 1915.60 I 80 44 50.65 

Buoy on Parry lslandShoal. .. ____ 1132 16 3!;.56' 80 39 48.47 

Drayton's House, centre • .• •• . . •• . 32 14 .38. '26 BO 41 15. 03 

Elliott ..•••......•.. _ ............. ! 32 lG iil.75 80 42 26.30 

Pine on Pinckney bland_ ........ · 132 15 ill. 7(i SO 45 17. 91 

Seabrook's House, '\'rest chimney .. ! 32 15 35. 92 80 44 lJ.10 

I 
Pope. ···························-1 3'215 32.85 W 4i 14.85 

Q7!) 04 58 ~ 'l'renchard ..............•.. 1 

2-2t) 10 l.'? Pritc>hrrn1 ...•............. 
:32 40 53, Crm1r; .•••.....••••...••.. : 

4fi 11 2~) 
2l::l 31l 08 

83 26 58 
145 46 5J 

Luce ...................... : 263 ~5 29 
Shell ............•......•.. : 325 46 20 

25t-1 11 11 ! Trenchard .. -·· •.•.•...••.. ! 
62 2314, CrosH .....•................ ' 

:-!.17 12 OH' StaHon JR1and ..••.•...••.. · 
20 44 05 Cross ....................... 1 

78 12 38 
~4~ ~l :3J 

"' 157 12 16 
206 4:l 03 

56 50 58 
174 3;1 24 

Cross. . . ... ... ... .•••..•.. 236 49 43 
Stat.ion bland .....••...•.. : 3.34 3319 

178 33 08 
221 21 rn 

2S7 27 ~l 
218 56 55 

218 5,i 51 
257 27 41 

204 25 30 
2!7 37 08 

344 00 02 
288 04 58 

288 50 36 
334 25 30 

148 52 17 
257 00 J7 

144 2B 15 
185 14 01 

121 08 56 
210 34 08 

171 29 ',!"/ 
256 54 27 

I'arry .................. - .. i 
Stationlsland .•..•....•.. 1 

Station I Aland .•••.•••.•••. i 
l'arry ··--··············--·i 
Parry ................ ___ .·' 
Station Island .. __ ......•.. ! 

~:;y. ::::::::::::::::::::: 
Skull ..••..••..••...•..•.. ! 
Daw- .....•••••••••••••.••. 1 

i~",7-:::::::::::::::::::::[ 
I 

~~~~~ -I~i~~a_·: :: = ~ =~ ~ ~~ = ~ ~l 
I 

~:;,;:::::::::::::::::::::! 
Oyster .••...•..........•.. [ 
Parry' ...•..•.. ·-- ......•.. , 

~l~if~ ::::::::::::::::::::) 
178 48 44. Daw ...................... / 
13ii 11 251 Skull ...•..••.••••••••.•.. ! 

8-0 4u 04 I Dick. ............ ·········/' 
179 58 56 l Daw ..................... . 

358 33 05 
41 22 3!) 

77 29 48 
38 57 r.e 
:ie .Jti 54 
71 30 08 

24 ~;) 57 
67 3V 23 

1-04 00 33 
108 05 27 

108 52 43 
154 25 49 

:J'J8 51 43 
77 01 27 

324 26 39 
5 14 13 

301 07 12 
30 34 5'3 

351 29 ]5 
76 5[, 02 

358 48 42 
315 11 2.i 

21i6 45 OJ 
359 58 56 

Distance. i Distance. : Dist. 
I , 

])fetres. i--;::;::-111!-iles. 
2172. g ~37U. 2 ; 1. 35 
289:;. 9 3166. 8 i l• 80 

200~. 7 
2860. l 

6663. 2 
3787. 7 

3892. 2 
8404. 3 ' 

1662. 5 
6449. 4 ' 

Gone. 3 I 
9753.fl 

53l:J. (I 
5972. 8 

10;}4-0. fr i 

4779. 7 I 

13fi8. 9 i 
57~1. 5 

' 
3084. j 
2808. 0 ! 

I 
3987. 7 : 
154~.[i : 

4817. l 
45'i'. t-1 

4883. 5 : 
0579. jJ : 

4~77. 6 
2963. 4 

4:J71.B 
5611. 9 I 

965. 6 ! 

67~3. 3 : 

4369. 7 
2730. c 
9526. 4 
601:.!. 4 

6687.1 ' 
5960. 3 : 

7363. 4 
4898. 6 

4895. 0 i 
7359. 0 

3175. 7 
7144. 4 

5465. 7 
1.506. 3 

6580. 7 
2165. 8 

:r242. 5 
2493. 5 

8097. J 
6441. 5 

5932. 8 i 
4821.5 ! 

3973. 2 
1768. 8 

4813. 7 
35.5 

3080.4 
4900. 9 

2HJO. 1 1. 25 
3127. 7 i 1. 78 

7286.7 4.14 
4142. 1 2. 3.1) 

4256. 4 I ~. 42 
grno. 7 5. fr2 

1818. 0 1. 03 
7052. 9 4. 01 

6fiG8. 9 3. 78 
10665. 6 i fi. (}(i 

~fil~: ~ ! ~: ~~ 
11526. 4 G. ;J.J 

5226. 9 2. 97 

1496. H 0. er, 
62;>(). 8 3. 56 

3372. 7 i l. 92 
3070. 7 ' 1. 7·1 

4360. 8 2. 4R 
1693. 4 ' o. 96 

5207. ~l : 2. 99 
500. Ii 0. 2tl 

5340. 4 3. 04 
10175. 6 5. 05 

47~7. 2 2. 7~ 
3242. 9 l. 84 

4780. ~~ ~. 72 
6137. 0 :i. 49 

105,;, n o. 60 
7352. 4 4. 18 

4778. 6 2. 71 
2992. 6 ]. 70 

104!7. 8 5. 92 
fi57:i. () 3. 74 

7312.9 4.15 
6518. 0 3. 70 

8052. 4 4. 58 
5357. 0 3. 04 

J.'3.j3. 1 3. 04 
8047. 5 4. 57 

3472. 8 1. 97 
7812.9 4. H 

5977.1 3. 40 
1647.2 o. 94 

7196. 5 4. 09 
2368. 4 1. 35 

3545. !J 2. 02 
Z"/26. 8 ]. 55 

8854. 8 5. 03 
7044. 2 4. 00 

6488. 0 3. 69 
5Z72. 6 3. 00 

4345. 0 2. 47 
1934. 3 1. JO 

5M4. l 2. 99 
39. 9 0. 02 

3368. 6 l. 91 
5366. 0 3. 03 



 

THE UNITED STATE8 COAST SURVEY. lOi 

UNI'l'ED STA'I'ES COAST SURVEY.-GEOGRAPHICAL POSI'l'IONS. 

Section V:-S't. IIelena Suu1ul to Port Royal Souvd. 

Name of station. Latitude. Longitude. 

-------------------1-----
1 

Oyster 2·----···--·-·····- 32 17 :Jl. 34 I su 45 40. :l7 

I-3.anana ---- .•.•. -· - ----- - --- · -- --
1 

32 19 57. O.'"i ' 80 4(i :31. O!I 

Edward~---------. --- ...... ---- __ , 3~ l9 19. 70 80 47 !J7. 78 

llilton .........••..........••..... 32 12 55. O~ t EO -40 01. 2ti 

I 
Shoal------------.-----·-·······- 32 u 52. 8:3 eo 38 4~~. 10 

Azimuth. 

240 :JS 17 
3Ztl 4fi 5!1 

~3~ ;1 :l 1 4 7 
31:.! 11 5:-) 

~1:i o:-) i2 
;..'.B~l :r; 1:~ 

221 41 59 
200 :H 49 

l:J;oJ ~:.:; ~;J 

19!J 5J ;l~ 

To !:'tation. 

Da\v ..•••..•.••. 
Skull_ ... 

()yr;.t(:T~- .•••••••••••••. 

])a'\Y - - --•- .. --- - .•. -· · · ·-

Uauana . _ .. _ ... _ . - - , 
Da"v. ··-·· ·----· ··-·-·- ... 

Colf· ------ ···-·· ------- .•. 
i-;tution l~larnl _ .. ____ . _ - - --

llilton ........... ___ ...... . 
{.'ol(: .•• _ •• ·---· ..••••. -

Hark 
Azinmtli. 

ti{):;!! 0:3 
J.iii -17 4:J 

ltl:J :-;:2 j 4 
t:t.J J:~ o~ 

t;:l ()3 ;).,.... 
10';1 ~)~l l :2 

·!1 4:3 2t< 
:.!IJ :12 4;) 

;) ! ;) '2~~ 17 
!l) 5:1 1-:2 

Di:-;rnnce. 1Jii5tanee. IJi~1. 

l\lctre.<:. 
~.J1)."1. 0 
4:217. 7 

4()7~1. F< 
4t-:!)8. 4 

2.)-1-~. :l 
OJ t'=~f. ;.! 

05:!~. ;1 ' 
7~?:13.;) ! 

~f)\l(I_ 'l 
7;.!L:J. U 

lrardii. ..'1il1:.~. 

:._lr<il,). u l. ~J'.I 
4(il!l. :J ~.fr.:! 

J.17 7 
r.:.?."ic. ~ 

i!iF'O. :J 
nrne . .; 

71:3:.!. tj 
8ti:!1. l 

2:1-1:!. "; 
7t<!':'d. !1 

4. ();) 
4.m 

(;reek ................. . 32 11 3f:i . .84 1'.'0 41 20. Bti ~6:.~ 5:-i 48 Shoal 
Q~O 5:1 00 Hilton 

t-'.:2 ;)7 O!I 
40 ;j;J 4:2 

400:>. -1 
:He;·). :J 

4'.!80.:.? 2. 4ll 
:Hi:<~3. ~3 1. ~l:l 

32 10 00. g3 EO 4~ 30. i'·l 2:1U 11"! 03 , Rh0al 
21C 08 2~~ Hiltou 

G.!l 2n 01 
;~~· ~l!I 4~1 

()7;).;). 7 
fib4U.""' 

7385. ft 
72f-i:!. ~ 

4. 20 
4.13 

Hunter ....•...••..•...•..•.•...•. 32 20 58.-00 EO 39 13. i4 3~\:J 41 51 Cllapli11 ...........••...... l.;:i 4~ L) :267~'- l) 29:JU. 3 1. tifi 
84 4G 47 Br11-0klyn ..•..•....•.....•• :!G-1 40 JO 183:2. SJ , 2003. G 1. 14 

Old Fort ...... _ .... _. . . . . . . . . . . . . 32 24 31. 9 l EO 40 2i.fi:l 307 13 HI Orang.fl Grove .....•....... 12i l.i 40 126!1. ~t 13~8. 1 o. 70 
]t)t;: •. cl ) lt'::!l. 2 1- 04 

Blncl~ Buoy on East eud of Siloal.. 32 13 13. 3() 80 37 54. GI 

Perpiendicular striped lluoy .... _ .. 32 11 20.87 ! eo 3;, n.1e 
i 
I 

Light Ship U35U. (a1)proximate) _ ... , 32 0;) 08. G PO 34 :);J.. [) 

CatI1'1all(lPi11e ...........•....... ' 32 2l 31.23 80 39 01.0~ 

Edding'M Magnolia................ 32 20 06.ff~ EO 4:2 35.00 

.l'tfrs. Recd'S- House. centre chimney.' 32 22 18. 0"2 80 40 07. i:i 

CuthbertCaBtle, HpE'X-------~-----; 32 21) ()'.).~() eo 40 31.5..'S 

I 

Beaufort Epl1:1copal Churd1, Uell .. _ 32 2(i 0'2. 28 l?O 40 15. 23 

E, A. Fr.ipp"H l{()mW, eupoh-1. . _. ___ ; :l2 211 Ofi. F5 FlO 39 37. 55 

Isaac Fripp's HoutH\ chimney with : 3'? 20 !l7. I~ I eo 38 18. 56 
rod. : 

Orange Grove Plno .••••.. __ ... __ .· 32 24 23. 55 ' 80 J8 27. 96 

Fuller'& Hou~e, WeBt chimney .. - - . : 32 21 11. 55 eo 40 39. 99 

I 
Beacon on Flats •.•••• -- .• -- . -- -· -i 32 25 35. (J2 80 40 06. 32 

i•erry Homu.'~ 1 W€Bt ljnd of roof .. _ . 

Sa~s' House, chimney wit.h light
mng rod. 

Sams' Ilouso, c.entre chimney. 

32 25 11. 89 80 3D 31. 19 

32 26 02. 96 eo 38 35. 10 

32 26 02. 96 80 38 35. 32 

Whitewashed chimney, Old Fort, 32 24 34. 66 ~O 40 32. 68 
(hydr.) j 

Gibl.i;s'.s House, s-011theast ehimnev .. : 32 23 22. 57 80 3~) 36. 34 

Board Pine, (hydr.l-----··-·····--·i 32 24 46.~1 80 40 49.32 

Pinckney Island, Overseer's House. i 32 15 15. 6:i 80 48 04 .• 55 

21{) 5:! 40' ""hill' lf;tll..____ :Hi ."i:J 01 

2'~l 57 24 S hoa.1 . ___ ••• __ •• 2UU f:i{i 5.--, 
€0 21 12 Hilton .... ···-···---·-··-· 2tl-Ll ;..:L) U4 

lOl 41 02 Sl1011l 
11:~ 34 05 Hilton . 

2tl1 a~1 2~i 
2:J:J 31 40 

1;):1 41 on ~hnal 33:) 38 5.i 
lf»l 4;:) O:l Hilton ....•..•.... ~ ••.• _.. a:JU 4'.J Ul 

JS IP 4:) Ilm1kr.---·-·--····-·····- 198 1~ !h~ 
6i 2~! 47 llroDk\yn .....•........•.•• 241 ~!-! O:J 

45 24 21 0Yf:-ter2 ..•.•.••...••...•. 2:!;:J ~~ 4~ 
8-7 ]7 Z4 Btl.uuua. ··-······-----··-- ::?fi7 15 li:! 

18~ 0:2 :rn 01·ang(I Grove . ~ ()'..? 4~1 
f/183.) Broukl~·n ...............•. , 18'J1~2G 

2.).!i 4:3 32 Church._ ... _ •• _. 7ii 4:1 4-·J 
2~J 3;.! l~ Ro~ul. ..•.. ------- 20~-' :31 [)5 

33-! 1;.! Gi 
39 04 1:1 

"\Yhite Hall ....... --· .. - ---, 
Road .....•...... 

154 1~ 21 
2HJ O::l 47 

:...lt'6:2. e 
:J:Jtili. 4 

4Rt~.J. n 
7:J5ij. l 

13893. (j 
10470. 0 

io:;e. 1 
:24.->-L 7 

fil"11l. 2 
6180. 0 

:i'.18~.3 
2t34G. 7 

07;). ~ 
1n:i~1. 4 

161:.!. 0 
HH7.4 

2iR 14 5~ SamR· ·--···----·· 98 15 :w 1:37e.8 
24 OG 46 Old Fort .....•......•.•... 204 Ofi HJ 3204.0 

114 38 ](} Hunter .....• ·--··· --····- 2!:14 :o 4G 15tli.O 
I 1~ 52 Port Hoyal.............. J/31 12 ;ll.J 5:..?t5:L1 

47 0315 Orange Grove ............. Z-27 03 04 749.7 
33 2:..\ 42 ,Joyner ....•..••..•.••..... 213 2:2 ()!J Q8Hl.~ 

32~ 43 2'8 Bro~,klyu ..••.•••.•••..•.•• 142" 43 37 710.4 
30~1 07 3G Chu.pliu ...•..••...••.•..•. 12'!1 Od 4G 44313.fl 

' 3'2:4 OG 09 " 7h.it.c Hall ...••..••.•••.•. 144 Ofi ie 755.:J 
17a 47 5l Church .•.....•....•... ----1 3--.iJ 47 411 914.H 

22~3 34 46 Sarni-;' ·-·------··········-' 43 3;) 15: 
91 31 53; Roud ..••.•...••. ··-·--· .•. 271 31 0·1 

91 o~ !'){)I ChnrcL--------~··-------·- 271 07 5P 
2fl 47 21 Sa.nu;'··--------·····-···-- 20fl 47 20 

4fi 18 01 Old Fort----·····----···-· 2-".:!G 17 01 
68 :14 16 R0tM.l. ..•••.. ____ 24.'-l 32 S7 

~024. 3 
~86.~ 

Q46G.1 
119. 4 

4o;;e. 7 
4UO.J 

31;m. 7 i. 7.J 
:J-6~] .. J 2. 0!) 

~120. ::! :~. (_l"J 
7!i:r1. a ' 4 • .ti1 

IGi~i:J. 0 S. ~)3 
leOll. l 10. ~ 

1 LJ7. ~ o. fin 
21)8-L 4 l. 3:3 

744~. J , 4-. 2a 
67;")8. :J :~. f/4 

3704. 3 ('_ ]() 
2tl!-14. ~l 1. -6.:l 

62!1. 7 D. 3() 
17!!:?. 8 : 1. 0':2 

176~. D 
20!:l(i, 8 

J.Ull 
I. In 

17~ti. 5 ; 0. gH 
3.J03. 8 . 1. 99 

1135. 4 0. fl!l 
5777. 4 3. 28 

8Hl. 8 0. 46 
3150. B 1. 79 

77C. S 0. 41 
4S;j3, 8 2. 76 

825. 9 0. 47 
1000. :\ 0. 57 

2":nJ. 7 
260!.J.3 

2606. 9 
130. 6 

L ~m 
1. 48 

1. 5.1 
0.07 

4438. 5 2. 5~ 
4.Jl6 . .) : :?. 57 

147 1415 Road ...••..•.• ~~---------· 327 13 SH 14:*!.~ 157J.4, O.~~J 
19i.! 01 45 Church.................... 12 01 57 2830.7 3~15.6 i 1.76 

68 52 47; .Joyner .. ··-··-····--······ 248 55.J rn 1464.4 160!..J 0.91 
166 24 2tl: Orang-e Grove--··-~·--- __ 346- 24 1~ 14()6.::..? l.'"),17.8 1 0.87 

240 56 58 : White Hall ... ___ .• -··--. __ 1 tiO 57 30 1791. ;j 1959. l l.11 
20.111 43 ·Church .•.....•........•.•• : 23 12 04 ~60L.7 28-4.5.~ 1.6~ 

253 04 24 , Port Rnyal .......... _ ... _. J.l 09 3Ii 159(Jli. fi l 7:J~l5. 0 9. 88 
24131 38 i Chaplin ..••..••..••..••.•. , 61 36 40 17142.2 1874G.~ 10.ti:> 

2:1 16 24 Churcli.--···-··-···-··· 203 1!> 5~J 3108.U 3399.B 1.93 
3!>52646 1 John.son ................... 175~04ti! l46~l.:l W07.4 0.91 
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Section 17:-St. I1elena Sound to Port Royal Sound. 

-,----------;----!-------~! ~-

Name of ~tatiou. Latitudo. i Longitude. Azimuth. I To station. j A:~~h. r.' Distance. I Distance. I Dist. 
i I I I 

----- --i------:------i--o-,-,,-1 ;--o-0-,-11 --;-.i\-f-~.t-r-cs-. l--Y-nr_f'-_a~-1-M-_i-le-s, 
'MiddleCottonhou?icatOrlk~.----- 3:12321.70 803G58.99j Q82505]Capers ..... ______ 20B~440j 2._i38.1 277:1.fij l-~8 

:m ;3e 18 j llunter._--······-··--·---- 218 37 Q(; ! 5642.1 6170.0 1 3.51 

lledTiluff •....................... 32 2103.21 80 47 08.6G I 215648 1 Edwo.rdtL........... 20156 22 ! 3137.2 3758.8 \ 2.14 
319 12 3:J i Daw..................... 138 14 Ofi' 6856.8 7607.7 I' 4.32 

WhiteHousc,nortb,vestchimney .. : 32~30CJ.05 804[>06.30

1 

322104 11E(hvard"'--····--·---·----· 212Hl32 8:J8l.5 9165.7 5.21 
3 "1 °9 17 lJ ' 171 39. 44 9"fl ~ JO!'>~.',' ' 5 75 

Baker_---------------------- 3~ 18 5\1.51 ~O 38 27.39 j :6 ~5 161 P::y __ :_::::.::: .. ::---- ! 246 43 58 ~:~2:~ I 45~;-~ I ~:57 
I 33~1 l4 23 Web

0

b ..................... lW 44 23 2272.0 >!481.6 j 1.41 

Cask .•...•.•............ _ .••. --- . ' 32 l8 O:J. lE 80 3'J 41. 28 >!85 26 14 Webb . .. . ..•..•. .. . . . . . . 105 26 54 2016.1 2204. B . L 25 
228 04 53 I Baker. _ ...•. _... . • • . . . . . . , 48 05 33 2597. 2 2840. 2 ; 1. 61 

291 ~gt~ I g~k~;~:::::::::::::::::::·i Bouncer.-·--------··-----·--· 32 19 28.35 80 39 37.80 

CariwAll .•• -------·-·--------· 3;! :2() 04.18 80 3~ 39.Rrl 

Oar.·----·-·---·---·-····-···--·-' 3~ 1917.W 80 39 37.47 

PetreL.·--··--·····------------··: 32 ~O 56.26 eo 39 53. 71 

Creek·-------···----------------·' 3~ 2U ~0.97 80 3tl 46.1:.? 

Reed's Ook, flag .••••..••...•.••.. : 3:: 2211.46 80 40 10.81 

Chisohn'1:1 House, chimney in cen• 32 ~o 53. 59 I eo 38 15. 92 
tre. i 

I 
Boat Hout-le, ''rest apf'x 3;.? 20 39. 26 80 3e 36. 40 

Northernmost of three Pines .•. __ - - i 32 20 41. 27 80 41 17. 70 

Dr. M~an·is Boat Humm, cast apex.: 32 18 21. 11 804017.84, 
I 

Pinewjth board nailed on _________ ! ::12 18 51. 4:~ HO :U·i 25. l 5 

Spence, flogintrcc ................. : 3:2 18 09.62 80 38 22.51 

Sapelo to St. Siwwu·s Sound, in
cl11,ding Altamaha Sound. 

53 f>5 2:i I Bouncer ...•.•..•..•...... 
350 41 13, Baker.·------·····-··----

1 

i~g ~1 ~ ! ~:s~~~~i:::::::::::::::::: 
I 

~~ 'JJ i£ ! ~~1~t~~:~:::::::::::~::::: 
J69 mi 50 ! Petr€1 .••..••..•......••. 
352 21 17 i llouncer .••....••..•..•... 

349 02 52

1

1 Petre] __________________ _ 
7 52 33 Brouklyn ..•••..•...•..... 

22 23 39 I Caswell ..••.•••...•...... 
:16 12 4311 

()ar .........•.••..••..••. 

4 5U 06 Caswell .•••.•.•.. 
44 53 42, Oar------·-······--··----

320 25 3'21 Webh---------·--·----·--
302 22 30 Oar .•...•••......••....... 

289 57 44 / Port Royal .••.•...••...•.. 
300 00 03 1 Ca.It.. --- ••...•. - •• -- - - ... 

16ti 42 54 Baker. ___ •••..••......•... 
l 21 50 Webb .•••.•••..•.......... 

9 03 26 Webb---------·---·-------
140 5.') 20 Bouncer ..•...••........... 

181 59 08 2625.1 2870. 8 1. 63 
115 45 38 !!044. 4 22:35. 7 1. 27 

233 54 54 1873. 7 0049. 0 1.16 
170 41 20 2018. 5 2'207. 4 1. 25 

15 45 07 2283. 7 2497. 3 1. 42 
70 32 28 1G93. 7 1742. 8 0.99 

168 42 29 2168. 3 2371. 2 1. 35 
faj 04 :n 1045. 9 ll44. 8 0. 65 

349 39 46 1101.9 1208. 3 0.69 
172 21 21 1635.2 1788. 2 1.02 

169 03 01 2359. 6 2:\80. 4 1. 47 
187 52 26 2433. 5 2661. 2 1. 51 

202 23 2G lfl45. 8 1799. 8 1.02 
2'2ti 11 59 2953. 8 3230. 2 l. 84 

184 50 04 1084. 3 1183. 8 0.67 
224 53 09 2262.6 2474. 3 1.41 

140 27 03 7013. 6 7669. 8 4.36 
122 23 24 3106. 2 3396. 9 1. 93 

109 58 46 3000.1 3499. 5 1. 90 
120 00 23 1104. 5 1207. 8 0, 69 

346 42 5.1 255.6 279. 5 0.16 
18L 21 49 0023. 5 2'2El. 8 1.26 

189 03 24 744. 7 814. 3 0.46 
320 54 40 3124. 1 I 3416. 4 1. 94 

NORTH BASE·-··-------·---------: 31:ll43.21 8113 57.98 -·-·····-··- ·-----------·--·-·-------·-· ··--·-···--- -·-------- -----·-··- ·---·-

CEDAR HAMMOCK ................. 313317.96 
! 

North side of Sound ...•.•••...•.. ' 31 33 3G.44 

Pea ...... -------------·-------·-· 31 31 34. 31 

i 
Bayonet ..................... _ .......... 31 31 05. 06 

i 
Oyster ..•••.•.••..•.•.•.•.• _ ••••. I 31 29 40. 01 

Fisherman. ---------··--·····-·-- 31 29 34. ro 

Moss: .............................. 31 28 45. 77 

' Palm ..•..••.•.••..•.•...•...•.... 31 28 53. 82 

I 
Scrub--·--- .. ------ ........... ___ , 31 28 09.00 

I 

Otter .••..••.....•......•.•.....•. i 31 28 04.17 
I 
i 

Sand.Hill .••••• --········--------/ 31 27 23.94 

Sedge ··--···---·------------·--·i 31 27 25. 77 

81 14 43. 28 I 337 43 46 

81 12 34. 83 32 10 11 
80 28 11 

81 13 ;14_ 98 150 34 05 
202 51 58 

81 12 35. 96 120 03 22 
180 21 59 

Bl 13 18. 62 173 00 29 
203 14 53 

81 12 30. 39 97 35 17 
176 59 03 

81 12 41. 13 149 2L 44 
190 41 14 

81 13 128:3 173 52 18 
286 30 31 

BL 13 05. 74 172 16 55 
209 ro 41 

81 13 25. 08 222 00 3'1 
253 45 16 

8l 13 10. 18 162 23 3!) 
1S4 49 31 

Bl 13 43. 99 217 JO 1fi 
273 37 24 

North Base .•.•...••..••... 1 157 44 10 3153.1 3448.1 1. 96 

North Base .•.•...•......•• j 212 09 28 4119. 4 4504. 9 2.56 
Cecia.r Hammock---··---- -j 2{)(} 27 04 3434. 7 3756. 0 2.13 

Cedar Hammock ...•...•... ! ;J.'l() 33 29 3665.1 4008. 1 2.28 
North tilde of Sound. -•••.•. 1 22 52 2U 4082. 0 4464. 0 2.54 

Pea-----·-- ---------···-· 300 02 51 1798. 8 1967. 1 1.12 
Nurtll slde of Sound .. -----· 0 22 00 4662.l 5098. 3 2.90 

P11a ••••••••••••.•••.•••••• 353 00 20 3546. 7 3878. 5 2.20 
Bayonet ............. ------ Zl 15 15 2851.0 3117. 8 l. 77 

Oyster .•.•••.•••••..•...•. 277 34 52 1283. 8 1404. 0 0.80 
Ba,yonot ...................... 356 59 00 2792. 8 3054. 2 l. 74 

Oy•ter -----------··--·---· 329 21 24 1941.3 2122. 9 1.21 
Fisherman ...................... 10 41 20 1527. 3 1670. 2 0.95 

Oyster ••••••••••••.. ------ 353 52 15 1430.4 1564. 2 0.89 
Moss .•.•...•.••.•...•...•. 106 30 48 t!72. 7 954. 4 0.54 

Palm ......................... 352 16 51 1393. 0 1523. 4 0.87 

Mo•• ············--···-····1 29 ro 54 1305. 5 1427. 6 0.81 

Moss ........................... 42 LO 00 1728.2 1889. 9 I.07 
Scrub ..••..•..•..•.••.•••• 73 45 26 531.6 081. 4 0.33 

~~~i;:::::::::::::::::::::/ 342 Zl 24 1300. 0 1421. 6 0.81 
4 4!! 33 139'2. 7 1523. 1 0.87 

~::ibB:ill:::: :::::: ::::: :: :! 37 10 36 1670. 7 1827.1 I. 04 
93 37 42 894. 2 977.9 0.56 
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Sapelo to St. Simon's Sound, including .Altamaha Sound. 

:Name of Htatlon. Latltmle. Longitude. Azimuth. To station. 

0 0 

Baek I ! 
Azimuth, I Distance. i Distanee. Dhit. 

I 1----
Cuberitu. ------·----·--·--··-----1 31 26 38.63 '. 8113 37.77 

1 
173 33 25 Sedge [ 

i 2U7 34 0(; San<lrii1l~:~:::::::::~::::: 

Chaparral .... __ . --- ......... --- __ 31 2fl 26. 82 81 14 20. 39 ! 207 5.1 25 S·~dge. _. __ . ___ . ______ . ___ _ 

0 1 /1 I !Jfetres. i Yards. , JtfilcB. 
3~>3 3:J 221 1461. 0 , l5'JT 7 • U. 91 
27 34- 20 15i4. 0 1 17~1: ~J '. 0. 98 

27 53 44 1 20;34. 3 2"24G. 5 ! 1. :28 
252 04 41, Caberita .....•..•••..•..... 72 03 03 : 1182. 4 1293. (} (J_ 73 

Lowe---·-·--·-···-·--··-··-----· 31 25 49.92 81 14 17.13 176 03 57 Chaparro.I ................ . 356 03 55 I 1131;. 9 1245. 4 · o. 71 
34 55 03 I 1829. 1 ' 2'XIO. 3 l. 14 214 54 42 I Cubcrita ................. .. 

WhiteflagonBlackBeardBeach. 3127 58.85 8112 50.44 169 57 2B Pea ..•.....•....••.•..•••. 349 57 06 I G738. 8 7:JW. :i 4. 19 

"\Vhite flag in Pine .•.... ---- __ ._ •. 

Gripo ------·--- ..•..••.•••.•..••. 

Tall Piue on Sapelo ltJand •.•.•••. 

White flag on Shell Bank. - •.•.. _. 

Eagle's Nest .•............•..•..•. 

Tall Pine near Inlet ....... - _ - ...... - . 

House. West chimney.·----.·----· 

Julienton. ------. ---· .•.••.....•.. 

Sontli Base .. __ ......... --· .. _ ..•. 

Cook .••.•.•••••••••.••.•••.••.••. 

Fox .............................. . 

Spalding . ----- .. __ .............. . 

1\IyHall ...••••..•...•......•..••. 

Thalia .......................... . 

Butler.··---·--·---·--·--·---·-·-

Beacon 1. ·---- ..•••..•.••...•.•.. 

Be.aeon 2 ........................... . 

Beacon 3. -----. ------ ----·· ••.••. 

:Beacon 4 ................................ . 

Beacon 5 ............................. . 

Beacon 6 .............................. . 

Beacon 7 ..................................... . 

Beacon 8 .••••..•.•.•. __ ......... . 

Beacon 9 ............................... . 

lla.nge near Bea.eon 9 ................. . 

31 2!J 49. rn 

31 30 27. 41 

31 30 45. 78 

31 31 40. 50 

31 28 11.45 

31 2G 45. Gi 

31 26 13. 48 

31 33 26. ()<) 

31 30 54. 35 

31 28 29. 04 

31 29 49. 39 

31 25 37. 67 

31 24 19. 93 

31 21 54. 41 

31 19 26. 25 

31 17 39. 67 

31 20 14. 95 

31 19 55. 36 

31 19 20. 99 

31 18 59. 34 

31 18 42. 32 

31 JS 57. 06 

31 19 19. 43 

31 19 57. 22 

31 19 41. 92 

31 19 46. 09 

81 13 lli.17 

81 13 25. 3g 

81 13 39. 23 

81 l:! :l:J.13 

81 13 29. 80 

81 14 31. 81 

81 14 OJ. ~7 

81 17 53. 23 

81 14 28. 00 

81 16 46. 23 

81 19 3~. 77 

81 21 25. 35 

81 17 19. 59 

81 22 59. 26 

81 16 45. 06 

Bl 20 35. 39 

81 23 08. 45 

81 23 04. 78 

81 22 09. 58 

81 21 21.12 

Bl 21 02. 35 

Bl 19 46. 55 

Bl 19 43. 89 

81 19 16. 22 

81 lB 51.15 

Bl 18 50. 44 

16G 34 35 Oy;ter .................. . 346 34 i>Q j 32-02. 7 : 350'2. 4 1. !19 

204 23 :!fi 
~90 :24 :33 

228 22 2C 
318 19 04 

184 JG .'J2 
320 :J3 OB 

a 55 57 
17 55 U:i 

~~{~~:~~---_-____ ........... ! 

~r?t.~~~~~;,-.-.-_-_-_·_·:::::: ::: : I 
~r,t~~;,;~,~-.-.-.-.·.-_· :: : : : :- -·: \ 
g%~~€:::: :: :: : : :: :: : :: :: : I 

24 23 47 
110 24 57 

48 2:1 5Q 
138 19 33 

4 l(j 54 
140 ~J 44 i 
183 5'.) 56 
10/ 54 51 I 

25fi8. 6 : 
128t!. !,l ! 
1744. 6 
2ll:'i:!. 5' 

I 
14913, () I 
284~l 3 1 

I 

J lfJ4. 0 ' 
3~00, () ' 

;~~ ~~ g~ ~~~.:~~~~-----·-·_-_-_::::::::::I g~ ~~ t1 r~gg~: 
~i~ ~ .~7' ~:~~rf~~:::: :: : ::: : : : :::::I 3~ ~~ r~ 1 I!~g ~ ! 
135 26 53 Chairnrral ...............•. 1315 26 45 57fi.3 

1 

2!:.? 56 !Jti Uaberita ...... _............ 4!l 5G 40, 105B.O 

' I ··-··- ···-····-··---········--····1------------:------
130 49 -00 Juli•nton .................. 1 31-0 47 13, 7151.5 

I I 

~~~ ~6 8~ ~~~;l~ti;i:~~~==:::::::::~==~i ~~ ~~ ~~: g~i~:~ 
I 

~z ~ ~ ~t;~~1-~~~~::::::::::::::::i l~~ g~ ~~ 
200 57 55 Cook ..................... I 20 58 54 
234 2'.J 04 MnnlJ. ___________________ ,I, 54 24 ~ID 

186 32 48 Marsh.................... 6 :13 Ofi 
110 15 4fi }'~{)X .•••.•••••••••••••••••• j 2HO i:J ae 

199 40 ~8 
243 26 12 

114 47 32 
174 14 ~7 

154 OS 5(J 
241 3fl 42 

230 40 27 
184 32 57 

316 35 57 
182 16 29 

268 53 34 
219 45 04 

I 

~i:ldi~g:: :: :: : ::: :: : :::::: 
My !fall ................... j 

1 Spaldmg ·-·--··-··-·······r' , llfyHall .................. . 
'Thalia. ........................ . 

Spalding __ ............ ----· 1 
My Hall. ................. . 

Butler ...................... 1 

My Hall .................. j 

Spalding--~---···------~··· 
I 

ThaHa .................... 

1

1 

263 30 05 ! Thalia ................... . 
154 l~ 50 My Hall..._ ..... -····--···\ 

209 30 04 Spalding ................ .. 
15~ 25 38: My m1u ................... f 

: : : ':::::.:::::::::::::::] 
23 54 a6 , Butlor ..................... 1 

283 24 50 : Thalia .................... ! 
26 lB 14 Butler ....... -·--·····--··-i 

I 
278 13 19 Thalia ..... - ........... • • · i 
1215428 MyHslL .................. I 

1~~ gr r~ ~aw:ir.:::~::~:::::::::::1 

19 50 47 
63 29 09 

294 44 17 
354 14 09 

334 07 35 
61 41 41 

50 43 29 
4 :J3 o-i 

136 37 15 
2 16 32 

88 56 ~ 
39 47 35 

83 32 29 
334 17 59 

29 32 00 
332 24 37 

21 20 42 
31G 58 49 

312 43 54 
203 :34 29 

103 20 oo 
206 17 33 

98 14 25 
301 52 Ill 

15 53 46 
:mo 59 01 

8286. 5 
5043. 7 

830;:!, 3 I 

9063. 7 

7721. 9 
mi7.7 

7309.2 
10030, 3 

10891, 8 
9090.1 

8717. 9 
6918.1 

l!!JJO, 8 
3072. ~ 

5753. 9 
366R2 

8580. 4 
11978. 0 

7345. 1 
5982. 8 

11948. 0 
6674. l 

10674. 5 
7468. 3 

7031. 4 
3360. 2 

4108. 0 
47Q4. 9 

3368.1 
772~. 9 

8768. 0 
7672.0 

2808. g 1. 60 
Hm.5 0. 80 

1007. 8 1. 08 
'2:3~0. 7 1. :36 

1196. 4 
4::264. 9 

3280. 8 
1819. 2 

2680. 7 
1577. 9 

630. 2 
1157. 0 

7820. 6 

10180 (I 
6313. ,, 

9061. n 
5:515. 6 

0079. j 
9mL7 

8444. 5 
7ii6,). 0 

7993. 2 
10968. 8 

11911. 0 
9940. 6 

g;~rt 6 
7565. 5 

13{)2.:i. 31 
3:J5LI. 7 I 

6292. 3 I 
4012. (-l 

9383.2 
13-098. e 

803\l. 4 
654:.!. 7 

13005.91 
7298.61 

11673. 3 
81G7. l 

7689. 3 
3674. 6 

4492. 3 
5167. l 

3681. 3 
8445. 6 

9588. 4 
~38~. !l 

ll. 6i' 
;!.42 

1. 86 
1. 03 

1. 53 
(I. 90 

(J.36 
0. 66 

4. 44 

5. 79 
3.59 

5. 15 
3.13 

5.16 
5. 63 

4. 80 
4.10 

4. 54 
tJ.23 

6. 77 
5. 65 

5.42 
4.30 

7. 40 
1. Yl 

3.57 
2.28 

5.33 
7. 44 

4.56 
3. 7:.! 

7.42 
4.15 

6.63 
4.64 

4.37 
2.09 

2. 55 
~- 94 

!:!. 09 
4. 80 

5. 45 
4. 77 
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UNITED STATES COAST SURVEY.-GEOGRAPHICAL POSITIONS. 

Sapelo to St. Simon's Sound, including Altamaha Sound. 

I ' 
Name of station. I.iatitnde. Longitude. Azimuth. To iltation. 

Ra.f•k I Distance. [ Distance. DiHt. Azimuth. 
I i 1----1---- ---

' 

0 ' n 
i 

! , 11.Jetres. I Yards. Jl;Jilcs. 
Beacon with cross, No. L ......... 31 21 17. 50 81 19 51. 05 : 215 26 49 ~~~1-~i~-~ :::::::::::: ::::::1 :3:5 2s mi ! 6897.:3 7:>42. 7 4. 29'! 

' 162 44 15 342 4:3 26 83cl0.3 I 9Vi5. 3 5. 21 

i I 1\eaconwitb crosi;, No.2 .......... 
1 

31 20 56. 62 Bl 19 3G. 01 209 j.4 59 ~~~1-~~-~ ::::::::: ::: ::::::! ~I 5ti 10 72:.!4. l I WOO. l 4. 49 

j 161 33 11 311 32 11 1)1:.H.5 I 9978. 3 5. 67 

i I 
Beacon 10 ·--·-----·-······--··-·· 31 18 10.37 e i ~3 s.s. 5i) 192 10 29 

:::::~~::::::::·:::~:::::! 
12 10 58 105.8.4 

i 
7718. g 4. 39 

~() 06 32 WO 06 16 5;377.5 5880. 7 3.:H 

Egg I,land ...................... 31 18 23. ~G I 81 17 41. 66 i 137 32 03 317 31 14 3701.9 I 4048. 3 2. 30 
2'!0 06 10 

~::0:-~ -_-_-_·_::::: ::: :::::.1 
40 06 39 2323.0 

I 

ffi4()_ 4 1. 44 

Altamaha ______________ -·-- ...... 31 17 12. ~o Pl lfi 22. 91 137 51 06 317 4~1 3ti 6t!26.8 7465. 5 i 4. 24 
138 E! 50 Egg Isla11d. --- ... -·· - - - ---1 318 12 09 3123. 0 3417.1 1. 94 

l'ond ...•..•...•............ 31 17 17. lG 81 17 2~. 05 ms 57 20 Thalia ........•...•....... : 15 57 43 4134. 7 

I 
4521. 5 2. 57 

j 170 42 10 Ei;g Island - - .. --- --- . -- ---1 330 4;J oa 2'227.8 2436. 2 l. 38 

Cooper ....•.•......•...... __ ..••. , 31 17 13. 62 81 19 22. 33 
' 

l~l so 17 BeaC'on 8 ...........•...•.. ! 1 50 20 5040_ e 5.512. 5 3.13 
: 22D 04 l:l 

:::.:·1~:1:1.: ::: :: : ::: : ::: ::! 
4~1 05 0;) :15:.!3. u 

I 
385':3. 7 2. UI 

Pumpkin ...•.•..•.....•.......... 
i 

31 27 11. 8:> ~l 17 01."4 190 ()] 22 JO 01 30 2320. 3 25:l7. 4 1. 44 I HO 01 44 Cook ...................... ! 320 00 25 6:211. 5 

I 

G79;:!. 7 
! 

3. 86 

Barn, peaked roof ......•......... ; ' 
' 31 25 54. 76 81 16 42. 55 178 49 12 Marsh ..••.•... __ .. __ . ____ -~ 358 49 10 4752.1 5196. 8 2. 95 

148 08 22 Cook ...................... ! 3:;!8 OG 53 8508. 6 9304. 7 

I 
0. 29 

I i I 
Calliope ... --- ••.•••......... --- --! 31 2:1 13. 14 81 17 58. 44 129 10 36 },ox. - ... - - - . - - - - . - . - ... - .. ~ 309 08 4~ 

i 
7047. g I 7707. :J 4.38 

73 03 24 MyH.nll ........•.•........ i Z53 00 47 830~. 6 I 9087. l 5.16 

Citadel- ..................... .... 31 25 57. f;1 81 17 28.12 84 24 58 Fox ....................... : 264 22 54 6:294. 3 

I 

6883. 2 i 3. 91 
I 193 20 07 Marsh ..•••....•.......••.. i 13 20 29 I 4792. 7 5241. 2 2. 98 

i i 
Elysium ...••.••••..•...... __ ..... 31 26 53. 33 81 18 07. 2t3 215 57 29 Marsh .. -- ................. l !tS 58 11 ! 3642. 0 

I 

3982. 8 2. 26 
66 00 14 Fox ....................... , 245 58 3J 572.':i. e G2Gl. 5 3. 56 

Cap ............................... 31 2!) 39. 3G 81 rn 30. 47 2rn 40 20 ~~~~~~ :~~ :: ::: :~: ::~::::::I 39 41 45 6789. g 7425. 2 4. 22 
17!~ :-12 4~ 3~U 3:2 47 7700. 4 8420. 9 4. 78 

I I 
Aiken's Mill. chimney .. _ •.•...••.•. 31 24 17. 90 81 22 16.48 14 21 20 ~~r!t1:1~::::::: ::: : : : : : : : : :! 194 20 51' 4560. 8 4987. 6 2. 83 

228 24 08 48 27 00 1JC56. 0 12746. 6 7. 24 

"'bite Mill, cupoln. .... -- ... - - .. - . -
1 

31 24 19. 50 Bl 23 00. 35 26~1 53 28 
I 

8~ fifi 2:) 9000. 3 
~"i'i:ir.::::::::::::::::::i 9842. 4 5. 5!1 

35~1 37 5~ 178 37 53 !46i:!. 4 4886. 5 2. 78 

Homm with hip·roof ....•... - ..... 31 24 1)5. 45 81 2;] ~- 25 238 11 00 Maf"h ..................... ! 5E 14 30 12·!87. 0 13655. 4 7. 76 
276 2'"2 57 81a1lding --·--··-----···-··! 96 26 O'J 9798. 2 10715. 0 !i.U9 

I 

~~~~h: :::: ::: ::::: :: : :: :: :I J)hlo ···-····-···· ....•........•.. 31 26 43. 47 81 2017.14 41 37 58 221 37 22 2711. 3 2965. 0 1. 68 
239 42 05 59 43 5,; 6447. 1 7050. 4 4. 01 

Dnnwoodi(''>I House, cupola ... 31 23 2!:i. 75 81. 2-2 57. 48 0 24 48 ~~,!~all:::::::::::::::::: :I 180 24 47 0508. fi 7ll7. 5 4. 04 
240 OI 59 60 05 13 11310. 4 12368. 6 7. 03 

Mush ........................ 31 27 36. 70 81 19 03. 01 245 58 07 Marsh ..•....••.....•...•.. ! 65 59 18 3952. 6 4322. 4 2. 46 
45 42 07 

~;~~;-~:;;;;;:;:;:;_:;;;:;I 
2'25 40 53 5231. 7 5743. l 3. 26 

Cabbagl' .. --- .........•..•. -- ... -: :JI 27 20. 95 

I 

81 20 46. 00 315 37 37 135 39 2.) 7796. 5 8526. 0 4. 84 
251 39 03 71 -11 08 6667. 6 7291. 5 4.H 

I 

Shanty ..... __ ................ ___ . 31 27 41. 59 81 19 54. 92 326 3'2 46 ~li~~~:~~- ~::: ~::: ~:: ~ ~ ~: ~: ~ 1 
14() 34 07 7442. 2 8138.6 4. 62 

2::i:J 38 08 73 39 47 5190. 3 5675. 9 3. 23 

Block and White Flag ... _ ....... ·I 31 28 31. 25 
I 

81 20 24. 33 327 45 58 g~~~~~~- :::::: ::: ::: ::::::I 147 47 34 9148. 5 10004. 5 5.68 
209 28 46 2~1 29 13 2764. 4 30'23. 0 l 72 

Periwinkle····---------------·--·\ 31 ~ 37. 52 81 19 40. 26 185 06 06 i:~~b.:::::::::::::::::::::I 5 06 10 2222.3 2430.2 1. 38 
273 14 m 93 15 54 4600. 5 5030. 9 2.86 

Snpt•loLight -··--···~·-----···--·i 
! 

31 m 2e.18 81 16 55.48 119 14 44 

~r2••••••••••••••••••1 
299 12 23 8167. 5 8931.7 5. 07 

I 
73 18 09 253 15 ()() 10035. 8 10974. 8 6.24 

Tabby ............. --··----·--···i 31 25 52. 28 Bl 18 12. 39 163 48 15 343 47 3:1 7604. 3 8315.8 4. 73 

I 
33:l 52 45 153 53 13 3lti7. 2 3463. 6 1. 97 

Red Cblmney on Doboy Island .. _. ( 31 23 52. 63 81 19 28.58 136 22 3!! 316 21 38 4469. 1 4887. 3 2. 78 

Clio .............................. [ 

332 12 43 132 14 08 9271. 9 10139. 5 !). 76 

31 21 53. 74 81 16 30. 57 163 57 26 Spalding .................. 
I 

343 57 00 468,l. 6 2.91 5122. g 
4 49 22 Thall& .................... 184 49 14 4558. l 4984. 6 

I 

2.63 

Bug Light.. ................... ---j 31 IJ-1 23. 71 81 16 49. GB 74 18 04 My Hall ................... 254 14 52 10146. 8 11096.2 6.30 

Erat-0 .. --· ................... --··I 
155 2:l 46 Spalding------------·----- 335 23 30 1904.4 2082. 6 1.18 

31 24 03. 38 81 15 28. 89 13 16 40 in~li~-: : : : : : : : : : : : : : : : : : : : I 19:l 16 00 8768. 3 9588.8 5.45 
22 12: 2."i 202 11 53 4311. 7 4715. 2 i 2.68 

\\rhifr Chimney on Doboy Island •. I 31 !23 48. 05 81 19 23. 76 58 2fi 16 My Hall ................... / 2as ~4 24 6683. 0 7308. 4 / 4. 15 
332 30 2-1 Thalia .................... 152 31 47 9087. 9 9938.2 5.65 
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UNITED STATES COAST SUHVEY.-GEOGRAPHICAL POSITION"S. 

Sapelo to St. Simon's Sound, including Altamalw Sound. 

Nam£1 of station. Latitutl~. Longitude. i Azimuth. To station. Hack 
Azimuth. 1 Dirstance. Distance. Dist. 

----- ----- ----------- _____ , ____ , ____ ---
' 

Wolf Island, Oute1· Beacon .• __ . _ .. i 

lTrania .. __ ...... _ ...•...... ____ . 

Melpomene~ ....••....••... __ . 

31 21 re. 87 :1 1,6 ~8. 241 
0 

167 ~4 l!) 
8 30 2~ 

Rpaldiug ··-···-··--·--····' 
Thalia ................... . 

347 ~3 ti2 ' 
l~f< :m l.'i 

31 20 54. 7~ 81 lE 14.40 19'2 .)4 28 Spalding •....••.•••.••.... · 12 54 57 
10:3 43 5;) My llalL ..••.••.......•... : 2&l 41 21 

312-225.12 8119 48.80' 2:2F 0~) 51 E".pal<ling.______________ 48 07 09 
15G 44 OG Fox..................... 33G 43 lG 

I 

31lB14.0'2 8117 49.85 ! 34146 08 Pond.-------·--·--·--··· 
\ ~17 35 '17 ThRHa ·-- __ ..... ·-· ___ _ 

161 4r, 19 
:n :ifi 21 

Oakdale._ ••. - . ·- _ .. __ --·. __ .. _ ... , 31 24 47. 88 i:il 17 ~4. uu 3~H lM 12 Thalia·······--··--·-··- 174 04 32 
352 19 25 Spalding ..•..••..•..••.•.. 17:11!.J 27 

Cooper's Hous1_·, chimney_ 

Polyniniu ..... ·--· .•. ---. ·-· ..•.. 

! 

Terpsicl10re ••• ___ •.•. _ .•.•..... 

Wolf Island, Inner Bt•ncon . _ ...•.. i 

' Range near Beacon 7 .•....••.... -i 
I 

Rokeubongh's :\till, chlmne:y ...•.. i 

Brough.ton Island, chiwney of ric.e 
mi11. 

Butlcr1s 1?.ice Mill, cbimney .•...• 

31 17 13. 71 

31 22 42. 17 

31 21 53. 31 

31 21 03. 36 ' 

31 19 19. 78 

31 21 51. 42 

31 19 33.11 

31 21 16. 07 

81192-2.351 

s1 ~o 49. 39 · 

81 21 30. 53 i 

! 
61 16 36. 76 i 

! 
61 l9 48. H 

81 24 44. 98 

61 25 48. 75 ' 

81. 26 31. 84 

146 2";' 2~ 
19:J 32 32 

170 o~ zs 
313 u~ 31 

23;) 43 09 
HO 50 01 

169 2~) 00 
4 12 01 

133 22 Of) 
267 :ie 01 

246 4:_1 42 
26E: 05 48 

270 4B O~ 
292 50 25 

25E 06 55 
30;) 14 :j7 

1\'ly Hall __________________ _ 
f!ipaltllng ---- _ .......•.•... ; 

Fox ...................... . 
Thalia ........•........... 

' Spalding -- -- . ---- ........ 'I 
My Hall ................... 

1 

Spalding- ____ ---····----- __ ; 
'l'ltalia ..•.••..••...•••.••. 

M)· Hall .................. . 
TlJalia .•...•..••.......... 

Spalding- .....••..•........ 
My ll.all ...•..••.......... 

Thalia···-------· 
Butlc.:r ••.. ·------···--· .. 

M.- Hall ........ -·--··-·· 
niitler - -- . -- . ·- - - .. - ... 

Red Buoy, moutb of Darien river._ 31 24 34. 12 I 81 18 3G. 94 282 03 4~; Spalding •.•.... - ..•..... 

Sea ... ·------·---------·---·-···-1 

i 

Fish.·-------·-- .. ------·--------! 
i 

THll dead Pino. __ ..•..•••..••.••• .J 

Tull tree with tuft. ______ .. _ ... _ --i 
I 

IIolly. --- . __ .. __ ... _. __ . ·-·- .. _. -! 

I 325 .)6 11 Clio .....•••....••....... 

311537.68
1 

I 
8116 39.94 157 26 50 Pond ... ·---···-··-----· 

ISe 43 56 Altnmaha .....••.•.•... 
I 

31 16 14. 06 : 

31 12 45, 76 ' 81 18 38. 65 

31 14 58. 88 ' 81 17 33. 34 

203 34 34 Altamaha ............... . 
210 40 34 Se<>····--··-----·-··--··· 

204 17 18 Alt.amah.a. ·------------ . 
2' •. w 46 22; Sea .•.•.•......•......... 

dl 16 47.84 8118 07.33 111 48 ~1. Cooper ................ .. 
1 192 19 20: Egg Island ............... . 

321). :!;"') 3:\ 
J:J 53 :l(I 

350 02 oc ' 
lJ:l 04 38 ' 

55 45 :JO 
270 40 15 

349 ~4 36 
184 11 57 

;n~J ~o 31 1 

87 ;~~J 315 

os -n :14 
Bil 06 43 

90 5~ ;)2 
112 53 08 

78 08 46 
1:23 17 42 

102 0-1 2:1 
145 57 17 

3:l7 26 :::!.') 
8 44 05 

41 21 (}(l 
l:H 24 15 

23 35 44 
:io 41 3,; 

24 ;7 ;);) 
49 46 50 i 

291 47 42 : 
12 l!J 34 ! 

Coon ............................. ! 3115 29.37, 811~ :J4.il7 15~ 29 ~5 Cooper.-·-··········--·-·· 338 29 10 
196 34 55 Holly··········-·········· lG :J5 Di~ 1 

Fly .............................. 3115 56.06' 8119 59.70 202 26 45, Cooper.................... ~:2 27 O;"i 
200 02 4G Coon ...................... 110 03 30 

Snukc. ______ ··--··--··--·-------- 3114 27.83 8119 08.41 153 ;)7 17 FlY--·-·---···-··-- .. --. 
20:5 16 31 Coon .. - .. - -·. ---·. - . ·-·. 

3:33 26 50 
23 16 48 

'l'crrapin ..•..• _________ ~-------·- 311416.08 '. 8120 31.fil} 2:ti 57 39, Cooa ......••...•......... 53 5e 40 
15 2() 45 195 26 28 Fly .•......•...•......... 

Winter ..•..•...•. _ ..••... ___ ..•.• 31 1:3 24. 81 81 lf) 01. 27 123 21 20 Terra1dn •.•...... -- . - -· .. 
161 37 28 Fly--·-·---··--··--··--· 

303 !J() 42 
341 36 :IB 

Jlm---·----·-··-·-----···------·- 31 14 20.19 i 81 17 49. 67 45 03 54 t\""inter. ·- .....••••..••..•. 
91 23 45 , Snake __ ... _ ... _ - .. - ...... 

Z-25 03 17 
271 23 04 

Me••··---·--··--·-·----·----··-·- 3112 51.01 El 1815.56 rn:1 07 41 Jim.---·----··---·-- .. ···· 13 07 54 
130 41 39 '<\'iute<---·-···-----··--··· 310 4115 

Jack ·-------·--------··--------· 31 12 34.32, 8119 50.99 107 W Zl Snake.·--·--- .. ·-··-··--·· 17 ~O 44 
160 5.:> 30 Terrapin .................. 340 55 09 

WyllY----··-·---·-----·---- .. ·-· 3112 52.32 812115.Ti 228 5210 Snake .. --·-·-··-·-·-·--··· 48 5316 
283 5~ 09 Jack. ...................... 103 52 ;i3 

Single Tree-----·------··---··--- 3110 51.33 8120 51.93 206 56 l~ Jack..................... '2G ,;,; H 
170 21 51 Wylly ····-·-----··-··--·· 3i>O ~l 40 

'l'homas--·------·-··-·····-·----- 3111 37.10 8121 34.10 237 08 17 Jack...................... r.7 0(1 10 
'121 36 31 SingleTre.e................ 141 36 5:.l 

~fetrcs. i 
681&.4 
:31J()f<. 4 

U4el. 4 
7741'. ~ 

!i295. (l 
04:;5. o 
1843. 2 
21"'()/.5 

U!-lfi{l. ~ 
781. 8 

10373 ... 
1352(}. 4 

54;:;7_5 
~1'37. 0 

80'21.0 
;::345_ 0 

UJ57. F<-

28\:.f~~. 0 

6fnG.2 
·tt'51.!J 

l~fi24. 0 
~7U5. 2 

14374. 2 
t991. 3 

.1740. ;J 
11""11. l 

~089. 0 
5961. 2 

3.117.;) 
2966. 8 

2413. 6 
lfiUL. 4 

€~75. 3 
6155. 9 

45:28. 2 
18:30. l 

21:l7. ti i 
~H74. 7 ! 

34;')0., I 
fl5QJ.4 , 

~~4.2 ! 
~97.& 

3().17.5 
WJ5.6 

J~:17.2 
31!)4. 5 

2B7l. 5 
4908. 2 

2675. 6 I 

20S4. 1 

Yards. lrliks. 
6E<OO. 3 ' 3. 86 
:-i2t-.'!=l. p 1. 87 

70F7. e , 4. o:> 
8473. 8 4. 81 

5790. 5 I 3. 29 
70:19. 0 4. 01 

2015. 7 : 1. 15 
~1070.:? \ l. 74 

10f92. 8 
8~)[1.. 0 

ll:\44. 3 
14725. 5 

60(}1. 0 
9663. 8 

87';-l.!) 
2564. 4 

7;)83. ~ 
5305. 9 

13t:OJ. 2 : 
305£i. 8 

1:3719. 2 
9832. 6 ' 

6~77. a ' 
1:25ZU. ~l 

G.19 
0.49 

6.45 
8.40 

3. 41 
S.49 

4. ~8 
1. 46 

3. s:i 
1. 86 

4. 31 
3. 01 

7. 84 
l. 74 

8. 93 
J. 39 

3. 57 
7.17 

22t<4. 4 i. ::io 
631!1'. () ' 3. 70 

:~fi27. ~ ] 2. 06 
3244. 4 1. 84 

263!). 4 I. 50 
17.=:.L 2 , 1. OU 

9i:J 6. 2 I 5. 58 
6731. 9 3. 82 

4951. 9 , 2. Bl 
2023. 2 ' 1. 15 

2337. G 1. 33 
3471. 7 1. 97 

37/J. 6 I 2. 14 
2::>7.3 1.57 

28~fi. 0 1. 61 
2G~l. 9 1. 49: 

3321. 7 1. 89 
:1'2!11. 7 1. 30 

;\!~U: n~ 
3140. 1 1. 78 
5367. 5 I 3. O:J 

2925. 9 
2"279. l 

I 
1. 66 
1. 30 

300\l.;, ' 3291. 1 1. 87 
159G. 4 1715. 8 0. \l'J 

3672. 1 40l5 .. i 2. ~ 
3;31,1. 6 ! 3625. 8 2. 00 

4472. 1 4890. 6 !, ~- 78 
2311. 7 232t<:. ll : I. 44 

3.;1;)7, 8 3890. 7 2. ~l 
377P. 4 i 41X~.1 2. 35 

~~~48. 0 : :~;'i51. g 2. (f2 
17~tt~. 4 1966. 7 1. 12 
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UNITED STATES COAST SURVEY.-GEOGRAPHICAL POSITIONS. 

Sapelo to St. Simon's Sound, includ£ng Altamaha Sound. 

Name of station. l=_i Longitude:_ I 
~~~~~~~~~~~~~, I 

Azimuth. 

1

1 To station. Rack Distance.

1

! Distance. ,! Dist. Azimuth. 

1

-----------1-----1----1----·--
I 0 I II I 0 I II I 

Princess ........................ _. j 31 09 26. 04 i 81 21 43. 96 
1 

o 1 /1 o 1 " Metre,s. : Yard.~. 
1

: Miles. 
207 39 34 ! Single Tree 27 40 01 2965. 5 · 3243. O 1. 84' 
1834055!Thomas ... ::::::::::::::::' 34101 4044.5 442-Z.912.51 

Gould ............................ ! 
St. Simon's Main ................. ! 
St.Simon ........................ ! 
Barn, south gable ................ 1 

Red Chimney.·------·--·· ........ ! 

William Cooper's House, east chim- lj 

noy. 
I 

White Chimney ................... j 

Engle ............................ ! 
i 

TallT'1ne .....• -----· •.......... ' 

::::: ~~~:.:~:·::~~; ::::::::: ·1 

Hyne ............................ 1 

Gould's Cotton-house, south gable., 

Postdl't:l Hous-e, eastchlmney •..••• I 
I 

Darn, no-rth gable ..••••.•••••••••. 1 

! 
Single trf!e iu marsh .............. ·I 
Jekyl :Main ........................ j 

I 

Eastllase ........................ j 
I 

Dnbignon .......... --· ••••••.•••.. ! 
i 

We" Da>e ....................... 1
1 

Jckyt North .................... .. 

Ptantation ........................ I 
Brunswkkl>oint ...••. ---~- .•.••.. I 

I 
Jekyl Creek ...................... I 

I 

Cedar Hammock. _____ •••..••..•. -I 
I 

DenniJI Folly ..................... [ 

I 
Jointer.·-··········-····---·-----! 

i 

Brandy Point ....................... j 
i 

311011.99
1 

812214.70 I ~55 ~ i~ ~~~~~~.~r~:::::::::::::::: 1g6 8n6 i~~g:~ i~~u ! u~ 
~122 ::n.04

1

1 210 50 03 PrinceE!s................... 30 50 ;28 24til.4 26!.Jl.7 I 1.53 310817.411 

31 07 59. 86 ' 

187 13 09 Gould. .. .. .. .. . • .. .. .. .. .. 7 13 18 3556. 6 :J889. 4 

1

1 2. 21 
I 

81 23 17. 99 I 2-23 09 28 Prineess..... ...... .... .... 43 10 17 3638, 6 3979.1 1 2. 26 I 246 13 4H St. Simon's l\lain .......... I 66 14 13 1341. 3 1466. 8 I 0. 83 

3115 30.93 812018.221 31g ;~ ~8 ;cs:oe"oiu.:.p_i_~_~_:_: __ : __ : __ :_:_:_:_:_-~_-_:~ .. ~:_-_:: __ -_·11 m ;~ g~ ~~:g ~~~u 1' u~ 
31 16 22. 6e s1 rn 59. 51 I ~~ g~ g~ }g~ ~ i£, gi~g: ~ ~6!3: ~ i: ~g 
31 14 51. 94 81 20 42. 83 i 251 13 41 Coon ...................... 

1
1 71 14 47 3583. 4 3918. 7 ' 2. 23 i 286 32 26 Snake..................... 106 33 15 2606. 4 2850. 3 1. 62 

31 17 32. 44 81 20 08. 51 i ~i ~1 ~g ~nake .... .. .. .. .. .. • .. . . . m ~i ~t ~~~: ~ ~0g~: g ~: ~ 

31 15 53. 20 81 17 59.37 i ~~ ~~ ~t i'.;,~~j;i~:;;;;;;;;:;;;;:;J 
31 12 42. 25 81 21 46. 761 232 10 12 Snake .. --- ... ---- ..••.•... 

274 32 35 Jack ..................... . 

311132.52 812003.40 I 93 22 27 Thoma8,------·---··--····· 

31 13 32. 45 

31 12 13. 46 

31 11 08. 31 

31 09 31. 79 

31 11 07. 72 

31 10 16. 46 

31 05 59. 16 

31 08 09. 02 

31 07 12. 27 

31 08 31. 40 

31 07 11. 82 

31 07 59. 90 

31 06 39. 95 

31 05 13. 77 

31 06 12. 14 

31 07 31. 20 

31 fY7 fY7. 2i' 

31 07 57. 30 

i 
81 2l 02.68 l 

I 
81 ID 16.01 I 

81 21 57. 331 

81 22 29. 8:l 1 

81 21 58. 02 

81 21 19. 25 

81 23 :>5.14 

81 23 54. 66 

81 24 17.49 

81 24 37. 72 

81 24 50. 80 

81 25 55. 86 

81 26 53. 59 

81 26 15. 42 

fl 28 27. 88 

s1 29 03. en 

81 30 17. 53 

81 29 43. 27 

1!15 U~l Zl SnakA ......•...........•.. 

313 18 5,) 
356 41 36 

110 41 23 
72 58 ZJ 

353 34 17 
g 46 ;,o 

l 09 26 
278 17 25 

.Jack .................... .. 
Sillglc Tree .••.••.••....... 

Wylly ................... . 
Thoma1:1 •.•••••.••..••.•••. 

Princess ........••..•...... 
St. Simon'R Main_. __ . ____ _ 

St. Simon's 1\Jain ........ .. 
Prinecss .....•...•..•..••.. 

286 04 39 Sing lo Tree .............. .. 
14 25 09 Gould .................... . 

84 39 25 Gould ........... ., ....... . 
2~ 51 03 PrinceHs ..••.. ____________ _ 

194 50 32 St. Simon ................ . 
207 28 09 St. Simon's Ma.in ..•....•.. 

286 19 22 St. Simon ............... .. 
0 10 57 Jekyt Main ............... . 

345 15 39 Jekyl Maln .............. .. 
2'27 07 44 St Simon·--·-------·-----

30 l 08 36 East Base ................ . 
347 35 59 Dubignon ...•.•..•...•••.. 

188 02 57 Wost 'Base .••. ----- .. --· •. 
220 10 OJ EMtBatie ..•.•.•. - •..••••. 

244 52 46 WeBt 'Ba~e •••.••••••.•••.• 
310 39 39 Jekyl North ............. .. 

211 50 5.1 Pla.ntatlon ............... .. 
253 12 30 Jekyl North ............. .. 

159 08 15 Brunswick Point ........• _. 
911 39 30 Jekyl North .............. . 

251 0.1 09 
297 05 59 

2.~4 3li 24 
338 46 25 

300 18 12 
249 23 55 

307 23 30 
30 31 24 

Brunswick Point·-·····-·· 
Jekyl Creek ............. .. 

Brunswick Point .. _ ...... __ -1 
Cedar lla.mmock .. -· .•••••. 

1

1 

Cedar Hammock ••••..• _ ••• 
DeDDis Folly ............ .. 

Dtinnhi Folly·-·-········-·: 
Jointer __ ............ _ .. __ _ 

271 34 4~ 
233 26 OG 

52 11 :J4 
94 33 35 

273 21 40 
15 0:1 52 

133 19 :i2 
17G 41 4:.! 

290 40 21 
252 57 18 

173 :J~ 24 
18!:f 4ti 32 I 

i 

1e1 09 25 ' 
98 17 49 

106 05 23 
194 25 00 

264 38 51; 
20-2 50 50 

14 50 51 
27 28 52 

106 JD 41 
180 10 57 

l!i5 15 51 
47 08 15 

121 08 58 
167 36 09 

8 03 04 
40 10 32 

64 53 26 
130 40 13 

31 51 23 
73 13 3~ 

339 07 55 
31 40 14 

71 ()3 58 
117 07 07 

114 37 31 
158 46 44 

120 19 09 
69 24 33 

127 23 51 
210 31 06 

3184.1 
50-Jl. 8 

5302. 7 
3073. 5 

2405. 0 
5fi90.9 

260Y. 0 
4969.!1 

3389. 0 
302-2. o 
3170.1 
5.1:19. 5 

2291.1 
1228. 4 

1821.1 
1771.9 

1474. 8 
1684. 6 

384~. 6 
4W6.l 

1012. 4 
3998. 9 

2327. 8 
2150. 8 

1332. 5 
2495. 2 

2475. 2 
2305.4 

2285. 9 
2272.0 

2898.1 
3397. 9 

ll840. 2 
4271.9 

2640.9 
3943.0 

3787.3 
2611.8 

3365.2 
IID'J3.2 

1323. 4 
1787. 8 

:~4e2. i 1. ~8 
5491. 7 3.12 

5798. 9 3. 29 
3361.1 l.9l 

2G'JO. 1 1. 49 
6114. 0 3. 47 

285:3. 1 1. 62 
5434. 9 3. 09 

3706. l 2. 11 
417f.I. 6 2. 37 

34GG. 7 1. 97 
5839. 1 3. 32 

2505. 5 I. 42 
134'3. 4 0. 76 

1991. 5 
1937. 7 

1(;12.8 
1R42. 2 

4202. l 
5244. 9 

1107. l 
4373. 0 

2545. 6 
2352. 1 

J457.] 
2728. 7 

2706. 8 
2521.1 

2499. 7 
2484. 6 

3169. 3 
3715. 8 

3105. 9 
4571. 6 

2888. 0 
4312. 0 

4141. 7 
28.56. 2 

3680. l 
2289. 1 

1. 13 
1. 10 

0. 92 
1. 05 

2. 3!l 
fJ. 98 

o. 63 
2. 48 

1. 45 
1. 34 

0. 83 
1. 55 

l. 54 
1. 43 

1. 42 
1. 41 

1. 80 
2.11 

1. 76 
2. 65 

1. 64 
2. 45 

2. 35 
1. 62 

2. 09 
1.30 

o. 82 
1.11 

Duzzard'• Roost .................. j 31 08 47.95 81 30 5l).10 307 49 49 Brandy Point ............ .. 
340 26 44 Jointer .................. .. 

127 50 28 
mo 21 oo 

2543.2 
3289. 7 

1447. 2 

1955. l I 
2781.2 
3597. 5 

1. 58 
2. 04 
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'UNITED STATES COAST SURVEY-GEOGRAPHICAL POSITIONS. 

Sapelo to St. Simon's ii'ounrl, indudmg Alta-maha Sound. 

N amc of station. I Latitude. Lougitude. Azimuth. To 8tatio11. A~~~~h- r DhihLllC('. i Di:5taUC('. : Dist. 

------------- !------
i i I . 

. --o---~--1----------- -----1----:---

Canal ....•............•...•...... 1 

! 
3l ()!J 43. 8(i 

I 

D , \ Metres. \ l'nrds. 
812£1 Gl.54 356 10 3,;; ~ BrarnlyPoint............. ,17~ 1~ ~9 i :J2r-"tl:.fi 3.:-J~i(i.a 

4G 06 33 j Buzzard'!< H.oost . . . . . . . . . . 2"26 O;i ,')l:_i; I 2482. i:i ~14. 9 

..Miles. 
2.{14 
l. 5·1 

Tall Tree ...•.•....•.......•.•• _. j 31 11 13. 73 307 11 52 It Canal .......•••.... _.... 127 13 03 ii 4576. 6 
337 313~ ~ lluzz.atd'i. RoQ~t........... 1!37 '32 08 4857.5 

81 32 09. 21 5004. 8 :.!. tH 
531~. (} 3. 0-J 

St. 8imon'i·• J,.igllt-bonRe ....••.... 

lllackny -··--· .•••...•.....••... 

Hamilt<Jn .•.••.•••.•..••••••.... 

Ola Hnuw 

Collins ..•...•.••.....••...••... 

Lee-·----·····---·-······--· ... 

Miller ..••••...••..••••...••. 

Patch ..•....................... 

Joe •.•.........•......•...••.... 

Tidm'N chimnt"y .•....•..••.•... 

Baker ....................••.... 

Finney ..•.•••.•...•.•••..•••.• 

P~i..rlund't; cupola .......••.••.... 

I>ennison •...•......•.....•... ----

Academy ......................... . 

Friedlander'• Store .••....••...... 
1 

Gibson'• fte.g .•••.•..••••• _ .•.••..• , 

Upper Mill .•••••.•••••••••••.••.. 

Colonel ..•....... , .•••...•• _ ..... 

Scarlett ••..•••••.•.•.••....• , .•.. 

Merideth ........................... . 

Bowditch .•••.••.••••..••••.•..•.. 

liein ..................................... . 

Osgood'• flag .................. _ .. 

King's Cotton-mill _ .•••.•.••..••.. 

Oglefhorp Hou~c ......................... . 

c 8 15 

31 ™ 01. 92 i 81 23 24. 29 

I 
31 09 09. 98 81 25 51. 73 

3l -09 51. 61 81 24 34, 37 

31 00 OH. 01 81 24 39. 82 

3l 05 54. 22 i 81 25 88. 68 

I 
3l 05 09. 3-0 81 27 22. 98 

31 03 42. 76 81 27 57. 72 

3l (){; 43, 23 81 27 44. 34 

31 oo 50, 40 s1 2!l rn. ~ 

31 07 12. 37 81 28 28 74 

31 07 jl, 47 81 29 15. 93 

31 07 40. oo I 81 31 03. 40 

42 41 11 
105 14 54 

301 12 06 
\! 54 :!8 

~~~iii~.:~ :::::::::::::::::1 
'Vei-!t Ba!"le. ·----·. __ .. __ . __ 
PlantatHHl Creek . _____ .... , 

1 59 54 WestBase ........ - ....... . 
3:2 04 49 i Plantatfou Creek ..... _ ... _. 

57 36 06 I JPk~-1 CrN'k. ·-------------1 
106 Z6 46 Brunswick Poiut ...•...... [ 

i 
38 01 41 Jekyl Creek ............... ' 

125 21 :J8 Bruninvick Point. .... _ .. __ _ 

U15 34 20 Brun•m-·ick Point ..•.• _ ..... 
265 34 37 j Jekyl Cre~k ..••..••..••... 

~ 57 07 ; Brmu1'\'l.~ick Point ....•.•.•. 
2~8 12 44 

1 
Jekyl Cn•t'k .......•...... 

274 16 25 ~ Brum:wkk Point. ....... . 
5ll 18 2;) i CedarHnwmock ......... . 

lfJ5 J;) 21 .lointer ........••....•.... 
184 ~:! ::J-4 Hennis :F'olly .•••.•...•... 

86 .5:) 4i .Joinh:-r ..•..••.••••..••... 
12._') Oi 3.1 BraadyPoint ...•......... 

332 18 22 Denni\'\ Fully ..• _ ........ . 
50 10 44 J ointt•r . ___ .... __ ... ___ .. . 

~5.-J- 5t 2fi Bra.ndy l'oillt. ___ . _______ _ 
3iJl.J 39 20 Jointer .................... . 

31 -07 59. 79 81 30 47. 51 272 :H a3 Brandy P.oint ..• _ ...•...•. 
333 4~1 58 Joiuter ........ -·· ...... . 

::\1 07 58. 05 81 32 07. 20 fr~t 34 03 1 Huzzard"!:'.\ Roost_ ......... . 

31 Oi! 08. 02 Bl 29 25. 1G 

31 08 51. 20 81 ~!) 14. 5.1 

31 08 5~- 2!l 81 29 33. 78 

3l 09 06. 09 81 2!l 49. 09 

31Q924.67 81 2!l 42. 54 

31 08 12. 19 81 31 28. 37 

31 Oi! 38, 48 81 31 34. 2J 

31 Q9 05. 81 81 3! 13. 27 

31 -09 32_ 78 81 :ll 16. 04 

31 09 56. 40 81 31 11. 45 

3l 10 04.89 81 31 51.12 

3l 08 l!:J, 56 81 24 lO. 64 

31 08 01. JO 81 29 34. 78 

270 20 23 Brandy Point. .••.. - ...... . 

5;-) 26 17 
116 1!3 44 

2;o37 :l3 
87 56 lJ 

8 08 35 
8~ 04 31 

35.> 49 50 
73 14 39 

0 24 0.) 
60 f>l 39 

215 {)~ 23 
279 00 4S 

252 35 23 
349 07 04 

241 .13 51 
325 39 53 

261 rn n 
3H 59 14 

280 20 26 
351 10 47 

281 33 03 
32!) 48 50 

25 43 2S 
53 32 53 

6 31 3.3 
79 45 23 

Rrandy Point._ ..... ___ _ 
Buzz11.rd'1:1 H.oost -··-··--· 

nrnnrly Point .. ·-·· .•...•.. 
Buzzard'8 ltool'it ...•..•... 

Brandy Point. ............ . 
Buzzl\rd't1 Roost ..•...••.. 

Ilrandy I>oint. ............ . 
Buzz;ard's Uuost ..••..•... 

Unmdy P"05.nt. ............. . 
Buzzard's H.omtt •.. ··--· .. 

Buzz:ard'8 RQOSt •.••..••. 
Hrandy Point .••..••..••• 

Buzzard"s Roost ...•..•••. 
Colond- ---·········-···· 

Canal ..••..••......•..... 
Buzzard'@. RQ.Q~t ......•... 

Canal--·········-······--
Buzze.r<l'8 Roost- ............ . 

Co.no.l ••••••••. ___ ......... . 
Buzzard'• Roost .......... . 

Canal ..................... 
1 Buzza.rd'i; H.oost •. - ........ ·I 

Jekyl ~orth ........ : ..... J 
Brunswlck Point •.....•... 

1

1 

Bnutdy Point .............. . 
Bu.zza.rd's Roost _ ..•.• - .... ; 

2~ 40 44 i 
2e5 14 38 I 

I 
121 12 44 \ 
l~;! .')4 20 i 

I 

181 5fJ 521 
212 04 07 i 
2373.'3 \7 I 

2b6 25 37 I 
218 01 22 i 
305 2U 5~ I 

15 34 3,) : 
85 35 12 i 

I 
43 57 40 I 

lUi! 13 37 i 
94 j(i 51 

2;jU l~ 02 

28J 3-1 45 
4 2".J 36 

266 5;;} 51 
305 O<J 5~ 

152 18 :2t: 
230 lU 12 

7J [>5 01 l 
l;!!) 39 50 I 

t 

2079. 2 
834, l 

z.2\ll, (i 
2160. 4 

2471. 2 
40.39. 6 

3000. 9 : 
3ii!K>. 9 

1581.1 
24:14. :l 

2"\J8. 7 
1795.5 

5J447.3 
!!833. 7 : 

1:147. fl 
1499.5 I 

i 
19:H. 5 
1259. 7 

288(). 4 ' 
24lll.5: 

2'273. Fl 1. ~l 
912.2 ! 0.52 

2c•MJ, 1 1. 42 
2:J6:J. 5 1. 34 

2702. 4 1. !"A 
443~1. 5 2. 52 

3281. 7 1. f'6 
4(141. 7: 2. 3Q 

172:l. 0 0. 98 
2fi6:l. I ' 1. 51 

316!), ~ ]_ 80 
l\hi3. 5 ' 1. 12 

267 ()_ =~ 1. 5'2 
3120. 7 1. 77 

1474. 0 : 0, 84 
l lll~l. ~ 0. 93 

2115. ;) i 

1377. 6 
],'.!() 

0. 78 

3156. !) 1. 79 
2ti3ti, 0 I 1. 50 

I 
70.).1 771.] 0,H 

l.3'-.J ~124. 5 : 23'2'J. 3 

211-l~. (j 23!•:1_ 4 
1578. 4 17~6. l 

1.3fi 
o. 98 

92 35 Q6 I ]7QJ. 8 }8()3. :J }, {)() 
15.1 50 I:l i 1801. 3 W69. 8 1. 12 

49 34 38 i 2309. 8 ! 2591. 5 1. 47 
DO 21 3';' ' 3!'31:!. 7 4169. 5 2. 37 

2.15 2fi 08 
ZJ6 17 55 

204 37 18 
267 ,');) 19 

188 08 30 
265 03 47 

175 49 o:I 
2:'3 14 03 

180 24 05 
240 5U 59 

35 08 38 
99 21 39 

72 3.5 41 
169 07 07 

61 34 33 
l4:i 4<J 00 

Bl 19 57 
161 ,)9 23 

100 21 07 
171 10 53 

101 34 05 
14g 4tl 17 

205 43 04 
233 31 29 

18G 31 29 
259 44 :'.19 

:-l82.] 
277.>.2: 

18~6. 52 '. 
2771.1 . 

1n2.~ 
~67.9 

2124. () 
193G.3 

2690. 5 
232l. I 

1347. 0 
2E2L5 

~75. t) 
8:.?4. 4 

2461. l 
66~.6 

2263. 4 
H51.l 

2150.S 1 
213'"2. 8 I 

323-3. 0 
Zi40. 5 

245:}. 0 I 
5.%7. s I 

i 

1976. 71 
2"~9.3 

636. fi 
30:14. 9 

lOH-'7.1 
3030. 4 

W38,8 
Q480. l 

23?-2.~ 
;z117 5 

2942.'i! 
2538. 3 

1473. 0 
3085.5 

1066. 9 
Wl.5 

2691. 4 
727.9 

2475.:! 
158G. 9 

2352.1 
2:).;)"~. 4 I 

35:14. 4 I 
2i-J9f). 9 i 
2fiF'l. 5 ) 
5870. () I 

Ql6l.li ! 
24tll. 7: 

0. 36 
l. 72 

1. 14 
1. 72 

1. 10 
1. 41 

l, 32 
1. 2V 

l, 67 
]. 44 

0, 84 
1. 75 

0. 61 
0.51 

1. 53 
o.u 
1. 41 
0. 90 

1. 34 
1. 33 

2. 01 
1. 70 

1. 5~ 
3.3·l 

1.23 
1.41 
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UNITED STA'rES COAST SURVEY.-GEOGRAPHrCAL DIVISIONS .. 

Section v:-St. Simon's Island to Jekyl and Cu.niherland Islands, including St. Simon's and St. Andrew's 
Sound. 

--·~---·-

Back I 
N tUlll} of l-!tatiou. Latitu<lc. Longitude. Azimuth. To rstatiou. Azimuth. Distance. Distance.' Dii!t. 

-------
I ---- ----;--

0 ' ' lt1ctres. Yards. .Miles.1 

Troup .•.••.....••••••••....•..••. 31 17 42.H 81 24 ~m. J6 198 4G 01 My lfoll.. .•.......•.•...... I 18 46 53 13205. 2 8973.0 5. JO 
~70 :J!J :JO llutler .....•.•............ 90 41 3G 6446. 6 7049. 8 4.00 

Baok .................. ···---····1 31 It) IO. 43 ! 81 22 10. 50 173 03 57 I My Hall ................... :J53 03 32 10671. l 1Jli69. fi 6.63 

I 
123 42 12 I 'l'roup __ ....•...•.. -- ..... 305 40 55 4840. 8 5293. 8 3.01 

: 
Brown ...••...................... 1 31 15 40. 69 Bl 25 ::!5. 53 198 09 05 Troup-------------------- 18 09 29 393n. 2 4304. 5 2.45 

Wc•t Poiut ....................... / 
259 55 OG : Dank.··-·······-··--····· 79 56 47 52a!J.5 572!1. 8 3.26 

31 14 07. 95 81 2122.00 162 48 4fi Troup. --- ···- ..... --·. -- - 342 48 06· 6904. 7 751>0. 7 4.29 

Duck ............................ [ 

131 0!) ~g Hrol\"ll ..••••••.••..••.•••. 311 UB ~5 4:140. ~ 4746. 3 2. 70 

31 13 06. 84 : 81 26 50. 57 203 23 49 Brown .. , ................. 1 25 24 33 5244. 8 5735. 5 3.26 
I 25l 09 28 i West Pomt. ..•..•......... 71 11 16 5831. 1 6376. 7 3. 62 

i 
Hamilton .••..•...•.•........•.... 31 09 51.61 81 24 34. 37 172 49 29 Brown. --------------- 352 49 02 10834. 6 11848. 4 6. 73 

149 03 30 Duck ..................... [ 329 0'2 20 7010. 2 7666. l 4.36 

i 
I 

Curlew ............................ 31 08 16.54 Bl 28 34. 46 197 05 41 Duck ......•.•.....•...... : ]7 OG 35 9353. 4 10228. 6 5. 81 
245 15 28 Hamilton .••.••..••. ---- .. -1 65 17 32 7000. 0 7655. 0 4. :!5 

Raft ............................. 31 05 43. 69 81 25 4~. 97 

I 
1:11 02 36 317 01 10 6432. 41 7034. 3 4.00 

I 
rn4 3U ~o ~1!~~~~~~: ::::::: ::: :::: ::: \ 14 30 59 7886. 2 8624. 1 4.00 

Mud ............................ 31 04 48. 03 81 29 35. oe 194 02 30 

~~~~~:-~:-.-:;; ;;;:::.;:::~:.I 
14 03 Ol 6618. 6 7237. 9 4.11 

234 01 19 74 03 lG 62.12. 7 6ill5. 9 3.87 

Ouk ............................. I 31 01 53.91 81 30 01. 80 187 31 2!1 7 31 3~J 5408. 6 5914. 7 3.36 
2Zl 25 41 4:l 27 51 9746. 2 10658. 2 fi.uti 

Cemetery ····--··········-····--· 31 01 19. 40 81 25 49. 10 137 00 56 Mud ...................... ! ;31') 59 00 8784. 9 9607. 0 5. 46 
gg OJ J7 Oak ....................... :.!78 5!J 37 6785. l 7420. 0 4.22 

Dover .•..•....•.•..••••..•..••... 30 58 44. 41 81 29 17. 12 168 31 24 Oak ...................... ! 34~ 31 01 5954. 6 6511. 7 3.70 
229 07 4~ 

~::::c~~-:: ::::: ::::::: :: · 1 

48 on 29 7c95. 7 7978. 3 4.53 

Deform'l.'11. ••••••.•••••..••••.••••. 30 57 23.87 81 2G 27. 87 11P 55 H ~98 53 47 5130. 3 5610. 3 3.19 
1"8 114 l:J 

~:::~~--:::::::::::::::::I 
8 U4 :13 7325. 3 8010. 7 4.53 

Mound ••••..•••••..•.•.•.•.••.••. 30 55 30.16 81 30 17. 26 194 :-mos H 56 39 6191. 0 67iU. 3 3.85 

I 240 01 46 Deformed ..••••.••.•..••.. 60 06 44 7023. 6 7680. B 4.36 

Bat .............................. ! 30 52 "5.16 81 27 49. 53 167 48 26 Dover ....••..•......•..... 347 47 41 llOO:J. 0 12032. 5 6.84 

I 140 35 43 Mound .................... 320 34 27 6178. u 6756. 0 3.84 

Delurocbc ........................ I 30 5-0 59.38 81 30 43, 82 184 50 01 Muuud ..................... 4 50 15 8368. 0 915-0. 9 5.20 
232 23 15 Bat ------------- 52 24 44 5843. 4 6390. l 3.63 

Wils-0n _____ .•••••••...••••.•••••. , 31 17 07. 67 81 22 08, 73 171 23 My Hall ................... 351 23 29 8930. 6 9766. :1 5.5S 

Potato .......................... ..\ 

l 31 Bank. .•••••..••••••••••••. 181 31 08 1763. 5 19-28. 5 l.10 
I 

31 15 26.37 81 22 17. 40 I 138 07 33 Troup .................... ! 318 06 19 5616.1 6141. 6 3.49 
95 04 28 Drown ....•.•••.....•..••. 275 02 51 4996. 4 5463. 9 3.10 

Ditch ............................ 31 16 49. 83 81 22 47.15 246 13 04 Butler ...••.•....•.•.•.... 66 14 12 3R-07.5 4lli3. 8 2.37 
118 22 46 Troup .•••...•..•..••..... 298 31 48 3371. 8 3687. 3 2.09 

Beaeon 11 .......••..•....•..•..•. 31 17 3:l.35 81 23 28. 65 185 31 02 My Hall ................... 5 31 17 8077. 0 8832. 7 5.02 
98 JG 1U Troup ..•.••..••.....•..••. 278 15 39 1884. 4 2060. 7 l.17 

Fonna.n.'s House, east chimney ..•. 31 16 21. 24 81 25 28. 62 273 37 18 Bank ....••.••••.•..•..••. 93 39 01 5250. 9 5742. 2 3.26 
207 41 a2 'l'roup ...•......•..•...... 27 42 18 2813. 9 3077. 2 l. 75 

Forma11 ..................... ····-· 31 16 24. 22 81 24 57. 93 191 41 28 Troup .•..•.............•. 11 41 18 245-0. 4 2679. 7 1.52 
2B 34 11 Brown .•••••.••••.•••..••. 208 33 57 1526. 6 1669. 4 0.95 

Poot. ........................ 31 13 35.99 81 23 45. 89 145 32 17 Brown ...•.•........•...•. 32" 31 2.'i 46'>8. 1 5094.0 2.89 

Goosc ............................ I 79 36 14 Duck ..................... 2.59 34 38 4969. I 543-1. l 3.09 

31 15 15.13 81 Zl <J4. 09 151J m 31 T1·oup ..................... 330 56 42 5176. 8 5663. 4 3.22 
101 5326 Brown ......••..•......... llBl 52 13 3823. 7 4181. 4 2. 38 

John ............................. 31 14 44. 64 81 24 ()7, 44 

I 
313 13 11 West Point ..•••......•.... 13.1 13 35 1649. 8 1804. 2 1.02 

I 
129 52 37 Brown ........................ 30'J 51 56 2692. 0 2943. 9 l. 67 

Boyea ........................... 31 15 32. 97 81 23 56. 39 164 07 32 Troup ....•••..•.....••.... 344 (fl 10 •4135. 7 4522.6 2.57 
340 49 58 West Point. ............... 160 :50 16 

I 
2771. 6 3001.0 1. 72 

Sambo ........................... , 31 16 13. 47 81 23 22. 74 : 143 29 43 Troup ..................... 323 29 03 3397. 4 3715. 3 2.11 

Shines Mill, chimney ............ ·I 
359 42 41 'Vest Point ..••......•..•.. 179 42 41 

I 
3865. 5 4227. 2 2.40 

31 22 06. 87 81 26 01. 99 313 36 05 ButlPr ........•...•..•..... 13138 5.'\ 11926. 4 13042. 3 7.41 
344 57 39 Troup ...... , ••........•... 164 58 22 : 8441.4 !1231. 2 5.25 

Charcoal ........................ I 31 16 14. 57 SI 2J 01. 5.5 122 54 .51 Troup ....••.•••.•..•••••.• 302 53 291 4964.9 5429. 5 3.08 
220 59 59 Butler ..................... 41 00 44 3472.8 3797. 8 2.16 
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UNITED STATES COAST SURYEY.-GEOGRAPHICAL POSITIONS. 

Section V-St. Simon's Island to Jekyl and Cumberland blonds, including St. Simon's and St. Andrew's 
Sound. 

Namr: of l;ia1ion. Latitude. Longitude. 

------------~.~-------- ·----~-·· 

Hazard·----- --·-··---- .. ----··--·1 3°11~ 3~_23 j Bl 22 5e.38 
I 

Wiunowing Honse, C'.entre . _ 31 21 54. 43 1 81 25 27. 77 ' 

Azimutb. To 8tation. 

1~5 (t"2 15 T1m1p .••••••••.••••••..••. 
117 Ul 4'.3 Hrowu ..•...•....•.....•.. 

3J:l 24 .32, Hutl0r _______________ _ 
:J5U 36 :27 'l'roup ..••.. _ ..• _ ......••. ' 

335 Ol 2:l 
297 00 i,Y'] 

l'.t~ 27 ()4 
i10 :m J2 

Ste\'eni:I •.••••••••.• ___ ••••. 31 lD 57.63 81 ffi 5U,2G l!lD 02 35 ""t.·~t Point ......•........ ' 19 0'2 ;)() 
1-l:J ~-i .'H !Juek ----------------··--· 273 2:3 17 

Smack .•..•..••••.••.....••.•••.. 31 11 31.11 ! 81 25 07.49 137 13 12 Duck •......•..•....•..... ' 317 12 !B i 3H 0L ·101 Hantilt(}u.... . . . . . . . . . . . • . . 164 01 50 

Peter ...... ------------ ·---------
1 

31 10 12. 43 81 ~ 46. 14 ! 38 47 51 
2~U 2a 4~ 

CurlE_·,~·-- .................. . 
Hauiiltf.)n ......... - ... . 

2I~ 4G ~).) 
10\J :24 ::J7 

Pitch ................................. 31 09 47.11 81 ~8 19.91 268 3H 1-5 IIamilton---·-···-··-·- 88 41 12 
1!~7 ,'jl ~-1 

Creek ........................ ··--·· .. __ : 31 13 02.42 81 ~5 30. 24 

i 
I 

chimney .....• \ 

i 
House at Frederica, 31 13 25.42 s1 23 22. r.:J 

Troup'ti House, cupohi. ............ j 3112 41.49 81 :27 23.13 

Bull ....••.....•..•••.•.•.••.•.... I 31 13 56. 21 81 26 20.10 

Border_·--··.--·· ...........•.. ··i 31 ll 51. 83 81 23 41. 69 

'YhitechimneyutHamiltou.· .••... ! 311027.18 El 2412.37 

7 51 3:.! t:urlew ... __ .•. _ .. _ ..... 

34:; 5~ Of 
181 27 52 

142 02 ll:! 
16 05 44 

Humiltou ....••....•....••. 
1 

lfi!"i 32 31 
llrown .......•..•.•....... ' 1 :;!7 54 

Brown .•..•..••.....•..... 322 00 58 
Hnmilt.on .•...••..•..••.... : H•G ();) 07 

13 02 04 I Cnrlew .•.....••.....•..... 193 01 27 
247 HJ 55 ! V\.r~i\t Point................ 67 22 00 

27 56 41 
204 09 3H 

114 48 36 
20 38 59 

Duck········-···-······--' 207 56 23 
Ul'<")\VU .•••••.••• - •. -·-. ·•. 24 10 07 

Duck.·----· .............. ' ~'!14 41' 5" 
Hamilton.................. 200 Je 32 

139 .3.) 20 : Duck ........ --- .....•..•. 
1 

:1Hl '3-1 58 
191 0..5 Q6 'Yei'\t Point ... ---------··--! 11 O.J !5~ 

George ..••.•..••..•. _ ............ ' 3L 14 39.51 8125 O:l .. 90 1t5:3 06 UL lkowu ..................... ' :~~:3 0.5 ;)0 
44 41 Q,") Duck··········-··········. 2-.J4 40 30 

Dubignon's House, south chimney 31 03 57,47' 812513.6.5 14G I!I 30 Curlew ..................... : 3~0 17 40 

Grass ·····-···················-··i 31 03 02.24 81 26 23.~.0 
I, 

Utile ......... -·- .•.. ___ . __ ..... ·I 31 OJ 29. 30 81 27 02. 21 

I 
I 

Snail ...•••....••.••.. -···········j 31 00 27.SG i SL 2!! m. 74 

Sati!la ···---··-·······--·--···-··ij 310216.97 

River --------····-····--·---·----j 

Spar .•.•••••.•.•••••..•••.••••••. \ 

St. Andrew's Light •••••.•..•••.•. , 

Turtle. ·····-·····-····-···-··-··l 
Crab ....•..•••..•••••.•••.•..•••. \ 

Blutr .••.•. - ••.. ·-······--·-···--· 

Horse ____ ....................... ···-· 

Floyd's House, north chimney .••• • I 
Board ... ·····-· .•••.. ·-·-· ....••. 

Buoy in St. Andrew'lj Sound ....... . 

Sand .••.••..••• ·-···--··-···· .••. 

Club ........ __ ..........••.....•. 

:n ro :m. 68 

30 59 55. 64 

30 f>S 33. 91 

31 03 05. 47 

30 5G 46.19 

30 55 34. 45 

ao 57 31.79 

30 56 59.18 

31 91 1)4_ 96 

30 .59 47. 62 

31 02 07.67 

30 55 51. 60 

81 2" 31. 88 

81 28 51. 00 

81 27 28. 59 

81 24 34. 25 

Bl 27 40. 28 

81 25 00. 73 

8l 2G 53. 23 

81 28 44. 01 

Bl 30 22.10 

81 25 20. 86 

Bl 25 08. 00 

81 24 39. 48 j 
s1 oo 15. 84 I 

6;J 3:2 52 0Hk---···•·•··••••••·•••·· 1 24:3 j() ;J;; 

122 41 19 Mn<l ......•...••..••.•.... : 302 3~ 40 
70 02 37 Oak-------·-----·-···----- 1 250 Of! 44 

Hl3 ;"'>.I) Ol Raft ....... -···------·-···-: J::l 53 :1fl 
278 55 37 (kuH .. 'tery ..•••.•..••...••.. ; 98 &6 15 

25!l 2"3 39 Ccm('fC"ry .•••.. - - .••.•.•.. ( 73 ~H fr2 
3 31 10 Do'l'er ..••••....••.....••.. : 183 31 06 

2l4 08 37 
160 ll 35 

150 59 46 
3ll 49 13 

225 39 04 
340 51l 37 

158 43 15 
54 25 :34 

136 03 49 
317 :>:> ()7 

172 5.5 20 
74 00 51 

140 !i2 27 
B8 3G .• 'H 

Raft·-···········-·······-' 
Mud... ····-···-···1 
IIud ----···-·- ............ 1 
CeIJletery .. ·- ...•.•••. -- . ·i 
Cemett-ry ---···---···------! 
Deformed --- .. ··---~-------i 

Cemetery .• -·· ......... ___ .! 
Deformed··-······---··-··) 

Mud···-···············-··: 
Ceu1t>tery - ··-······-······; 

~{':;';~:f?.·_ ::::: ::::::: ::: :\ 

Pt~~~~-::::::::::::::::::: ~1 
I 

273 50 55 D<"'formed i 
!213 29 3J Uemetery .-::::::::::::::::\ 

~~] ~g ~; g~~·e·t~~y-.-::::::::::::::::1 
. ' I 14 38 2·1 j Deformed···-···------··-· 

57 47 :l8 Spar .•.•••..••.. ····-·_. ··1 
1715245 Doa.rd .. _ •••.••••••.••...•. i 

2:l 35 5t1 Defom1-ed ····--····---··-·i 
358 4.f' 40 St. Andrnw'8 Light .• - ..••. 1 

18 13 11 Deforrn<'d ...••.. ---·--. ---1 
I 

~~ ~ ~~ ~~;;; .. ;~.;1::::::::::::: :::I 

34 10 01 
340 11 U2 

331 00 00 
131 50 47 

45 39 .:,:) 
16U 59 o~ 

338 42 3fi 
234 2{ 36 

31C 0-2 50 
137 56 04 

30';? 55 00 
253 !'i~ 1:3 

:J2ii :JI 1:3 
26B 3.3 06 

P3 52 OJ 
3;l Jl 05 

3 23 44 
42 07 42 

1!14 37 49 
ZJ7 46 52 

351 52 3i' 
20:-) :J!J Ji) 

178 47 43 
198 l:J lJ 

30>' 00 14 
35:J :J:> ]ti 

..Jfct1·c,o;. 
u:~1;), a 
436!J. 8 

11012. 6 ': 
71l74." . 

2291. l 
47RO. 4 

4016.7 
3181i. 9 

45i9. 0 
3547 ... 

5~73. 8 
2813. 7 

50:)~). 1 
427,l. 4 

52P·J.4 
6e5::.5 

Yards. IMi!r:<. 
691.l~J. :2 :t ~l~ 
4771:1. 7 ~. 71 

12<l43. l c. 81 
eu11. G 4. B!J 

2;)03. 5 I. 4~ 
5:.>-27. 7 : 2. H7 

4;3~12 . .l 2. 50 
:J4t!.3. 1 1. !)8 

;><J07. ·1 : 2. 85 
3-E7D. 3 2. 20 

(j532. e I 3. 7l 
3079. l I ]. 7,') 

6626. 1 3. 7G 
5:J31. (i : 3. 03 

5718. CT 3. ::?8 
74~13. 7 4. 2(j 

f<::"l7:i. 3 . 91.i9. 0 5. 20 
6914, 1 7561. 1 4. 30 

1720. f! 
~5'!fr. 5 

5:-il7.0 
3956. 0 ' 

Mo8.:l 
6927. 9 

HJfif.I. 1 
4013. 7 

lP>'I. 8 , l. 07 
3~5"t). 5 2. li) 

600--2. 2 3. 42 
4326. 2 ~. ·Hi 

7062. 6 4. 01 
7:J7G. 1 4. 3JJ 

21:13. 4 1. 22 
438R 2 2. 49 

9S87. 6 10484. 7 5. 96 
85:H. 7 9.JJ3. 2 5. 30 

6013. 0 63~}i . .) : 3. 75 
6151'. 5 6734. 8 . J. 83 

~mo. 5 1 8825. G 5. 01 
Hl6Q. 4 2HG. 0 1. 2'.J 

5.55.J. 1 6072. 7 3. 4~ 
3191. 6 3400. 3 1. 98 

7691.9 
4945. 0 

2400. 0 
6476. 7 

368~l. 8 
4Y4:3. 2 

5469. 2 
37()7. 0 

4386. 0 
4400. 2 

8478. 2 
8491. 2 

6985. 9 
5417. 9 

:W2l.O 
6405. 8 

9091.,J 
10801. 2 

7D.16.3 
4004.1 

240i>. 6 
4!-IU7.fl 

H5.~4. 0 
rn~oo. :1 

41~-~. :1 
~::15i.I. :1 

~HJ. 7 
5407. 7 

2€31. 2 
7082. 7 

4o.J:J.').O 
.!l1{J~). 7 

5981.0 
4053. 8 

4796. 4 
4811.9 

927l.5 
9'285. 7 

7639.5 
5924. e 

4. 78 
3. 07 

1. 50 
4. 0'2 

2.29 
3. 07 

3. 40 
2.30 

2. 73 
2. 74 

5.27 
5.28 

4. :l4 
3. 37 

305H. 8 2. 2-"i 
9192.<l 5 '"l-l 

9941. n a. li5 
ll~ll.9 G.71 

76!H. 7 , 4. 37 
4:r18. 8 ' 2. 49 

2630. '; ' 
J:J6fi. 1 I 

7'~10. l I 
lOf)(il. 1 j 

1. 49 
3.05 

4. IY.l 
5. 72 

:>4fiii. u I 3. n 
312ti. 8 l' 1. 78 
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UNITED STATES COAST SURVEY.-GEOGRAPHICAL POSITIONS. 

Section J'.-St. Simon's I8land to Jekyl and Uumhcrland Island.Y, including St. Simon's and St. Andrew's 
Sound. 

Name of station. 

Conch ....•..••.•••....•..••••.•• 

Latitude. I 
3~ 5~ l~. 78 I ':·-:.~ I 

Bl 24 25.19 

I 

Azimuth. I 

50 lB 24 
97 m 57 

I 

~~-s-fr.tion. -~-I A;f,~~~h. 
I 0 I II 

g1:}~r-~~;,i~::::::::::::::~:1 ~f.J ~; ~ 
Hog ...•.•....•.•.•.•..•.•••••.•• ! 30 54 38. 80 i 

i 
Harry ..............•..••........ ·/ 

I 
South~mrnost of Downe'fi: negro / 

hottb'ett, chimuey. I 
! 

Decay ..•.•...•••.••••.•.•... -- . -I 
I 

Stafford ••.••••.......••...••.••• ·I 
I 

Beacon 1 ·························i 
i 

30 55 51. 86 

30 53 54. 20 

30 51 40. 42 

30 49 13. !J9 

30 50 53. 71 

Bt'acon2 ......................•.. I 30 50 12.98 
I 

Beacon3................... i. 30 4!l 4:J.12 

I 

Bea('on 4 30 48 38. 18 

Bcacon 5 .••••........•••.•••••••• ] 30 4G 49.94 

Beacon 6 .•......... _ 30 4'1 :l4. Ho 

Bea<'on on Shoal. ....•...•..•••• ·-1 30 53 23.67 

Carviu .•••..•.•.••..••••.•••.•.•. I 30 52 02. 51 
I 
I 

Au.gusta .....•.................... i 30 51 33. 2fi 

I 
Forsaken .•.•••••••....••...••.•.. / 30 47 35.94 

::-!igbtingate.... . •.•...••.• __ . i 30 46 03. es 
) 

Camd~n .. _____ ...... ___ . ------- -~ 30 45 :m ss 
i 

See tor ..••..••...•.••..•...... _ ... I 30 44 15. 

l'olnt Peter •.•..••..•.•••.•.•..... / 30 43 38. 

North Ba1:40 .•••••.••••••.•.••••••• 30 42 30.24 

I 
81 24 30.59 

81 28 33. 03 

81 26 27. 00 

81 27 43. 73 

812805.79 

81 28 29. 28 

~l 28 56. 60 

s1 29 1e. 54 

81 29 09. 9~ 

81 28 57. 05 

81 29 01. ~~ 

Fl 30 22. 3L 

81 29 35. 34 

Bl 29 11. 05 

81 30 26 84 

81 27 59.19 

81 30 14. 

81 28 44.1)3 

81 30 30. 23 

81 28 41. 23 

181 45 45 
15:> U\l 37 

76 25 44 
229 31 31 

50 19 54 
51 44 JO 

7;; 12 47 
150 03 20 

127 42 4:1 
183 37 48 

195 45 40 
348 :JO 33 

nr. as 35 
199 37 53 

~14 53 16 
136 01 32 

195 05 45 
150 O!l 07 

159 13 53 
197 04 15 

164 1!! 5fl 
192 27 4() 

7 Hl 29 
181 57 51 

170 07 40 
240 00 40 

67 03 49 
220 38 34 

175 52 49 
Zll 08 28 

125 50 42 
178 16 57 

17.'i OJ 30 
2.'\4 10 25 

131 23 17 
199 50 05 

187 00 05 
247 59 33 

125 50 48 
178 23 47 

C\lncb .. --- •.•••••••••..•.. 
1 

1 45 48 
Crab ...•.................. 345 09 17 I 

Monnd .•.......•. 
Deformed .....•....•..•... 

~:~;r·l;l:h~.-: :: : :: : :~ ~: ~::: ~J 
Delarocbe ......•..•..•.•• ·1 
l\found ............•....... 

DeJaroche ........•...•.•.. 
Bat ..............••..••... 

Rat ..............•........ 
Stafford.---- .....•........ 

llelaroche .••........•..... I 
llet. ..............•....... j 

St~tfford ..•••. __ .• __ .••. _ .. 

1

1 
Delaroche. -- .....•..... _ .. 

Eat ..... ·-·-··--·-········1 
Delaroche -- ••... -- - . -- .... I 
Ddarocbe .....•.•...•..•.. j 
Sb1.ffnrd. --------------·--·· 

I 

Delurocl1e ..••••.•..••.. _ .. I 
Stafford ..•••••..••......•. 1 

Defaroehe. - .. _ .. _ ......••. 
Mound ..••••.•.•••.••..••. 

l\lonlld ..•..•...•.•........ 
Rnt ..•............. 

J)e]RTO-Cbe •••••••••• - •• ·-. 
Bat ..•...•.••..••......... 

Dela.ro<'hc ..••..••••••.•••. 
Stafford·--·_ ... __ ......•.. 

For;qiken .•.••..••• __ ..••.. 
Stafford._ •.. __ .. _ ......•.. 

.fl'or:Mak.en .•••••••. _ ..•.•... 
Nigh~ingale. ·----. ___ .. __ . 

Camd<"n ..•••••••••••. --- •• 
Nightingale .••.••...•••.... 

Camden ...••••••..••..... 
Sector ..••...•........•••.• 

Point Peter ........ --· __ .. . 
Sector .•...••••••.••••••••. 

256 24 50 
49 32 3:> 

230 19 12 
231 41 58 

2:;5 11 15 
330 0'2 01 

3U7 41 22 
3 ;17 57 

15 46 00 
ms :m 45 

296 37 40 
19 38 ~7 

114 !"),1 .5.1 
316 01 08 

15 00 26 
330 08 19 

:i;Y.J 42 58 
17 04 41 

344 49 Ofi 
12 28 15 

187·10 18 
l 57 54 

350 07 18 
60 OI 34 

2nmm 
40 3H 16 

;:;55 52 40 
51 (19 40 

305 49 27 
3:>8 16 53 

35.o 01 23 
74 11 34 

314 22 :i2 
l9 50 28 

7 00 13 
6!:l 00 27 

305 49 52 
358 23 45 

l\lartin'•loland .•.•••....•••.•••.. 30 4115.50 8130 51.90 2.'16 29 24 North Base................ 56 30 31 
187 28 05 Point Peter................ 7 28 16 

South lleae ..•••.•••..••....••.•.. 30 41 42.24 812815.85 78 47 20 Martin'> Island .••••••••.•. 2.56 46 01 

Dungcnees, southeast chimney •• _._ I 30 44 53. 82 81 28 02. 49 

134 59 03 PointPeter ...•••.••.••... .' 314 57 .54 

59 22 49 
108 02 01 

PointPeter ..•.••.•••••..•. : 229 21 33 
Camden ...•••.••.••..•...• ' 288 00 54 

Rest .•••••••..••.••..••..••••••.. 30 44 48.16 8127 28.48 6319 08 Sector .••...••.••..•..•..•. 24!l 18 29 
100 53 55 IJnngene.llfl, SE. ehimney... 280 53 38 

Stafford's House. south chimney •.. 30 48 54.57 81 27 51;27 3112 ·19 Camden ..•••••••••..••.... 2ll JI 36 
59 39 02 For"""en.................. 239 37 42 

Beacon No. 6 .•••.•••.•••••••••••. 30 45 22.0ll 81 28 57 87 150 08 59 Forsaken .••..•••.••.••.••• 330 ()8 H 

Old House, BOU th chimney •.••••. ·1 30 48 03. 73 

:~:;::: ::::::::::: ::: : :: : : : :: : ::1 
Shark ...•.................•••.... J 

30 46 14.16 

304751.34 

30 50 17. 24 

81 30 52. 54 

8l 27 23. 87 

81 27 00.12 

81 25 49. 30 

2:lfJ 29 11 Nightingale................ 50 29 41 

243 58 31 Stafford.................. 63 59 06 
308 40 39 Nightingale................ 128 42 08 

2 38 20 

11 :;:; 24 

22 44 20 

Rest·-··-······ ---·--·-·· 

Pelican •••••••••..••..•.... 

Porpoi;e •••.•••..•..•..•.. 

182 38 18 

191 55 l!! 

I 
Distance. rll Dietuucc .. 

Jfnres. Yards. 
3!!17. 2 4174. 4 

Dist. 

lriilcs. 
2. 37. 
2. 04 ! 3280. 7 35'>7. 7 

4fi81.4 
4058. 9 

2846. 5 
4365. 5 

2847. 4 
8ffl9. 4 

4948. 2 
816.5. 0 

5306. 9 
68~4. 3 

3886. 3 
3133.3 

3187. 0 
5302.3 

2J:H.2 
32ihl.2 

>ll96. 6 
5013. 3 

8188. 3 
4640. 3 

lO:loO. H 
6907. 6 

4479. 9 
3897. 3 

6490. 4 
3244. 7 

2676. 1 
332-1. l 

6280. 9 
4813.3 

4841. 8 
5856. 5 

:186(;. 4 
3731. 9 

JJ.14. l 
3.'ltlO. 4 

;1493_ 0 
3029. 7 I 

3577. 2 
32.10. 7 

4169. 6 
4433.6 

4233. 4 
5053.9 

4567.0 
3664.2 

2266. 7 
921. l 

7334. 9 
4701. 8 

4751. 8 
2022. 2 

4931. 6 
5904. 6 

2650. 3 

3CJ58. 3 

4781. 0 

5119. 4 
4438. 7 

3112. 8 
4774. 0 

~113. 8 
9502. 5 

5411. 2 I 
8929. o I 
580:1. 4 
7462. 8 

4249. 9 
3426. 5 

3485. 2 
5798. 4 

2330. 6 
3568. 5 

8963. 5 
5482. 4 

8954. 5 
5074. 5 

11319. 3 
7553. 9 

4899.1 
4262. 0 

7097. 7 
3548. 3 

2920.5 
3633. l 

6868.fi I 5263. 7 

5294.9 
6404. 5 

4Q-.28. 2 
4081. l 

3646. l 
3893. 5 

3819.9 
3313.2 

3911.9 
353J. 0 

2. 91 
I!. 52 

1. 77 
2. 71 

1. 77 
5. 40 

3. 07 
5. 07 

3.30 
4. 24 

2. 41 
1. 95 

1. 98 
3.W 

l. 32 
2. 03 

5. ()!) 
3.11 

5. 09 
2.88 

fi. 43 
4. 29 

2. 78 
2.42 

4.03 
2. 02 

l.66 
2. 07 

3.90 
2. !19 

3.01 
3.64 

2. 40 
2. 32 

2. 07 
2. 21 

2.17 
1.88 

2. 22 
2.01 

4559. 7 2. 59 
4848. 4 2. 76 

4629. 5 2. 63 
5526. 8 3, 14 

4994. 3 
4028. 9 

2.84 
2. 29 

2476. 8 1. 41 
1007. 3 0, 57 

80!!1. 3 4. 56 
5240. 2 2. !JS 

5196. 5 2. 95 
2211. 4 1. 26 

5393.1 
6457.1 

2898.3 

:i:M4. 5 

52'.!H.4 

3.06 
3.67 

1.65 

1. 00 

2. 97 
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UNITED STATES COAST SURVEY.-GEOGRAPHICAL POSITIONS. 

Section V-St. Simon's Island to JeJ,:yl and Cumberland hlands, inr:luding St. Simon's and St. And7ew's 
Sound. 

I 

Nanw of •tation. l~tude._ ! _Ln_n_g-it_u_d_"_· _A_z_il_nt_lt~ To station. BHC'k 
Azimuth. 

i 
i Distance. 

i 
Di~tanee. j Dii;L 

-----------,----- i----· ----1--

Mullet .••..•...•.........•....... · I' ;m 51 ~.J. 67 ' 

l'almett<J ··---···--·····-·-··---·· 30 52 43.21 
i Trout ............................ 

1 

30 M 20.5'$ 

i ' , " f 1>1 r 1 
1

• 1r1 
27 0.") 19 Shnrk ...........•......•.. 

1 W1 04 58. 2~~~j 1 2;;;,
8

7 ;
1 

L~~ 
81 24 41. 45 : J7 00 2~ i :11nllet .................... 

1 
197 00 14 ! 2522. 7 2755. 81 1. ;,7 

81 2~ 20. ~:; , 10 17 5::? , l'a\metto .. • . .. .. • .. • • .. • • . l 90 17 41 II 304e. 8 , 3:Ja4. () I I. 89 
178 4~~ 35 : CouclL ..... _ ......... ___ . 1 3J8 4G 33 : 5242. :~ ~ 573'2. 8 ! 3. ~6 

81 ~3 O!J. 22 

Section VI.-Cumherland Sound to St. Jolm's Ri11er. 

TIGER fSLAND BAS.lo:, NORTH END-! 30 42 30. 24 81 28 41. 23 ...... --·-··! ........................... ______ , _________ 

TIGER ISL.AND BASK, SOU'fll END- I 30 41 4'.2. 24 81 28 15.85 155 26 38 I North Ba8e ..•..•... ___ 335 26 2._l) ! 1624. 7 1776. 7 LOl 

Cumberla.n_rl _ •.. ----- ... __ . _ ...•. 

I 
:JI) 43 23. 2.'\ 81 27 34. 62 47 :J2 12 

I 

North Bati.e ..•... --- • _ .. __ . 2'27 :!l :Jt< 240<l.8 2&S4.2 l.50 
1!J 26 20 South Batie .••.. --- __ ... __ . ! Hi9 25 5!J 32<J7. 2 3G05. 7 2. 0.5 

I.Joint Peter .•••.•••.••. _ ••.•••••.. 30 43 38. 26 81 30 30. 23 314 57 .'l4 8ouf.h Ba~---·.·------ .••. ! 134 50 03 ' 5()54. 8 5527. 7 I 3.14 
275 ::S!J &2 Cumberland .•....••.•.••• _i ~5 40 32 : 46H5. 2 51::H.5 2. 92 

Martin's Island ................... · 1 ;10 41 15.50 81 30 51. 90 2:l3 08 3fi 

I 

Cuml.Jer1and .••..•..•... __ ' 5;J ]() 17 ' 
6559. 7 7173 .. 5 4. 08 

187 28 05 Point Peter -----·-·- ·- 7 28 Jfi M34.3 4~4!J. 2 ~- 76 

Clarke .. --'--- ..•••..•••... ------. :10 39 52. 21 81 30 (lfi.94 221 06 (12 Routh Ba!'lc --- ---------- 41 06 5!J 4496. 9 4917. 6 2. 79 
l~ 59 4ll Mariln·~ bland ..••........ 334 5~ 17 282'J. 7 30'J4. j 1. 76 

I 
I JacksQn .•••••..••...•.••..••..••. 30 3!) ]5. 71 81 28 20.47 lBl 3.1 38 I South Base .••...•..••.. 1 33 40 4.'i13. g 4!'.16. 3 2.81 

Ill :l8 17 I l:larke ...•.•...........••. 291 37 23 3U49. l 
I 

3J:J4.4 l.89 

Pine Island ..••.•.•..•..•..••..•.. 30 38 Ql. 93 Sl 29 21. 29 H:iO 18 26 I Clarke ·············-···--· 341) 18 o:i 
I 

3600. 5 I 3943. ~ 

I 
2.24 

~15 :is 40 Jackr;:ou ...•.•.••.•.•••.••. 3,) 29 JI 2789. 6 3050. 6 l. 73 
I I 

Amelia. .........••...•. -----------1 30 36 5'1. 45 81 2~ 10. 70 170 28 43 

I 
Jackson. -------·-----·-- 356 28 3ll 4234. 5 I 46.10. 7 !.!. (i'.j 

i 13{i 07 47 Pine hland ................ 316 07 JI 2712. l 2965. 9 I 1.69 

Hurri•oo .................. _ .•••. · 1 30 36 ();3. 86 81 29 09.46 174 57 45 I Pine hland ..••..•..•...... : 354 57 39 3588. 0 39i!3. 7 2-23 
224 ()J (Jti I Amelia ...••.••.•.•.....•• 44 01 36 2251.8 2462. 5 1.40 

Vaughan ......................... ! 30 35 21), 07 81 28 02.96 I 128 :Jl 44 i Harrirnn. ··-· ................. 1 301' 31 10 2263. 9 2475. 8 i l.41 
176 06 34 Amel\a. .................... l 356 06 30 303{). 3 3."l:!O. 4 1.89 

Sterett .. __ .• __ . _ ...... _ .. _ ............ 30 34 23. 56 81 29 07.51 179 mm 

I 

Harri~on -----···------·-·· 359 m o9 3150. 3 344~. () 1. !l6 
224 3<J 2".J Vaugh.an ....•... --·-······I 44 39 55 244tl. 0 2674. 9 1. 52 

McRory .......................... :JO 33 31. 81 81 27 36. 17 1'23 48 12 i~,:~~a;;::::::: ~ : : : : : ~ : : : : l 303 47 26 2864.5 3132. 5 1.78 
lliB 47 jg 

I 

348 47 U6 3398. l 3716.1 2.11 

NMsau .................................. ;l() 32 41. r.9 81 28 44. 34 16~ :S2 40 I 348 52 ~ 3'200. 2 349ll. 6 l.99 Sterett ................ ····1 
2'28 44 22 McRory ........ ···--- .••••. 48 44 56 ZJ45., ti 2565.0 1.46 

Shell Bank •....•••.••.•••.•••.••• 30 3145.05 81 26 58.38 121 39 18 ~~i~~~~~: :::: :: : : :~: :: : : :: ~1 301 38 24 3317. ;) 36'27. g 2.06 
162 07 24 342 07 04 3454. 2 37"'7. 4 2.15 

Anders-on ......................... -- . 30 31 :w. 73 81 28 03. 68 l.'ll 31 06 Nast1au ....•••..••..••..••. ! 331 30 45 2'272. 3 2484. 9 1. 41 
190 51 28 Mc Rory. -------···--· JO 51 41 :l6!18. 5 3946.1 2.24 

Crane .. ---- ••. ___ ...... -- ......... 30 30 31. 92 81 28 01. 53 178 2l 15 Ande~on .................... 358 21 14 19%.4 2183..2 1. 24 
2l6 46 24 Shell Bank ................ 36 46 56 2811. 8 3074. 9 l. 75 

Christopher .••..••..•••••••••.•••• 30 30 ll. 40 81 27 12. 40 ll5 44 49 Crane. - . - ....................... 295 44 24 1454. 0 1590. l 0.90 
187 23 1:i Shell Bank ................ 7 ZJ 20 2907. 8 3179.8 l. 81 

South ............................ 30 30 46. 45 81 26 01.65 82 01 56 Crane.-·······-········--· 262 00 55 3227.4 3529. 4 2.01 
140 02 01 Shell Bank ................ 320 Ol 32 2354. 3 2574. 6 1. 46 

Braddock .••••..••..••••....•••••. 30 2'J 29. 76 81 27 50. 74 I 171 f!"l 1:2 Crane.------·--·········-- 351 27 00 1935. 0 21l6. 1 t.:.~J 

218 33 58 Chri!jtopher - ................... 3tl ~4 18 1639. 6 1793. 0 L O'J 

Sk€loton ......................... 30 28 55. 44 81 26 35.90 117 55 02 Bradilock. ·--·······-···-- 2'.17 54 24 2'!58. 4 2469. 7 1.40 
157 24 43 Christopher ........... ---· ...... 337 24 25 2533.5 2770. 5 1.57 

Drewo.rd ...................................... 30 27 44. 60 81 27 34.28 172 16 51 Braddoek. ··-··········--- 352 Hi 42 32G7. 7 3573. 4 2.03 
215 31 08 Skeleton .................. 3.5 :n 37 2679.5 2'J30. 2 l.6fi 

Goor~ _ .•.... ··---· ................ 30 26 42. 33 81 26 25. 79 136 23 4:J Rreward ...................... 316 2.1 08 264,ro:. 7 2l?:00.;) 1.65 

17fi 14 11 Skeleton .................. 356 14 00 4107. 6 4491.9 2. 5.J 

Horseshoe ............................. __ .. 30 26 03. 74 81 27 17.80 l7l 57 03 Dreward ................... 351 !°"Jf) 55 3136. ti 3430. l L95 

2'~ 26 07 George. - ------·-·-·· --·--· 49 26 33 1~26. 9 19!17. 8 J.14 

R<llllld P<>ntl ...................... 30 24 50.00 81 25 57. 04 136 w 2(, Hor8etds:oe. -----··-·------- 316 28 45 :1130. 0 34Z-.2. 9 1. 95 
](N 29 48 G"orge .. ------··········-· 347 2) 33 3541. 7 :J8i3.J 2.2U 
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UNITED STATES COAS'l' SURVEY.-GEOGRAPHICAL POSITIONS. 

Section VL-Citmberland Sound to St. Jolm's River. 

Name of station. I Latitude. I 
---l~D,,~\ 
Amelia lsland, chimney of house • _ :JO 37 28. 70 i 

West Gable of House at railroad 30 37 43. 07 
bridge. 

Chimney of House near railroad on 
Pine Island. 

E. Hurrison'8 House. south chim· 
uey. 

'Vf'st Gable of House on Amelia 
Island. I 

Bird Nest T!"ee on Crane Island .•. 

Sterett's House, chimney ••••••.• - _ 

30 37 24. 33 

30 36 29.15 

30 38 32. 08 

30 36 :is. 37 

30 33 54. 50 

Longitude. / 

0 ,,, I 
s1 2s rn. 87 j 

81 ~ 52.90 I 
81 29 26. 6'J 

Bl 29 31.031 

81 ~ 00.59 

81 28 28. 42 

Bl 29 40. 02 

Azimuth. To station. 

4 37 13 Amelia .....•••.••••••..•.. 
117 :38 03 P~ne l8lttud. -- ...•...•..•.. I 
127 32 :28' Pine Island ..••..•.....•... 
196!""i010 Jackt5on .•..•••.•••...•••. 

i 
207 10 57 ! Jackson .................. . 
329 46 32 

1 
Vaughan .. _ ..•..•..••..... 

200 06 45 Jackson ....•••.••..•.••.. 
312 11 50 i Vaughan .•.•••..••.•.•.... 

66 38 39: Pine11:'!1and .•••..•..••..•.. 
158 30 21 1 Jackson-············ .•.... 

15118 58 
1 

Piue Island .•....•......••. 
344 17 56' Vaugban ...•....•..•...... 

2'24 03 49 
1 

Sterett. .•••..•.••..•...••. 
:282 07 45: McRory ..••..•..•......•.. 

Back I I I Azimuth. Di;tance. DJBtat1c<". lJJSt. 

o 1 1
' II Metres. I Yards. I Miles. 184 37 rn 934. 81 m;i-2. 2 I u. 5s 

297 3i 26 I 2-206 a 2413_ o i. 311 

37~ ~~~I ~tci:3 I ~~:i ~:~g 
27 11 31 I 3855. 7 4216. 4 2. 40 

149 47 15 4431.2 4845.H' 2.75 

20 07 21 5462. 0 5973. 1 13. 39 
132 12 351 3166. 41 3462. 7 1. 96 

246 37 58' 2340. 3 2559. 2 l. 45 
338 30 11 1444. 0 1;;79, 1 0. 90 

3.11 18 31 2933. 2 3207. 7 1. 82 
164 18 09 2504. 7 2739. 0 ]. 56 

44 04 06 
102 08 47 

1245. 7 
3321. 4 

1362. 2 (t. 77 
3632.1 2. 06 

Stakewithcow'shead ............ 303534.62 81~40.37 2941229 Vaughan ...••...•..•...... 1141248 
141 09 16 Harriwn .• • . .• . •• . . • • . . • • . 321 09 01 

1092. 5 
1235. 2 

1194. 7 0. 68 
1350. 8 0. 77 

Bird Neat Tree on Amelia Island .. 

Mrs. Vaughan's Jiouse, chimney ... 

Old Tree ...........•........•.... 

Thorn .•.•••........•.•..••..•.••. 

P:inc .•••••••••••.••••••••••••.••. 

Concave ..•..•... ___ ... _ ..• _ ••..•. 

30 34 35. 46 

30 35 01. 34 

30 :10 14. 63 

30 32 44. 25 

I 

30 33 06. 60 I 
30 33 46. 26 

81 27 ll. 77 

81 27 U.69 

81 26 44. 33 

81 26 13. 67 

Hl 26 4fl. 77 

81 26 23. 21 

83 13 4.'5' Rtnett ......••..••.•...••. 
19 44 30 Mcl!ory ... _ ....•. - . -- .. -

14 21 :m i McRory - -·· •.•..•..••..... 
69 m 15: Sterett. •...........•...•.. 

140 04 49 1 Andenion. ·········--····· 
2ZJ 15 :i5] South ........•.••..••..••. 

.ti4 :39 M' Anderson.~--············· 
88 50 19 i Na1'"au_ ---·-----··------· 

3;) 26 5R AndPrl'!on .. ___ ..•..•...... 
75 50 58: N•mau .................. .. 

352 24 17 Thorn ...........•....•.••. 
30 05 21 Pine ....•....•.....•...••. 

263 12 46 
1H9 44 j_7 

1H4 2l 17 
249 20 16 

320 04 09 
49 16 17 

234 38 58 
268 49 00 

215 26 :..>o 
i!55 50 00 

172 24 22 
2!0 05 08 

Browne ••••.....•.. ----·········· 30 34 21. 24 81 26 25.08 356 34 05 Concave................... 176 34 06 

Spur............................. 30 36 02. 03 81 26 24.29 O 41 01 Browne................... 180 41 00 

BriggH ............................. . 

Bryant ............................ . 

Scramble. ___ ._ ........ _ •...... __ . 

P.\lmctto on northeast point of Tal· 
bot'.; bluud. 

Tyson's House, chimney .••.....•. 

Briar.-~---········ .............. . 

Single Tree ..•••..•.••..••••.•.... 

1 
Glob's .•.••.•••.•.••••.••••.•..••. 

Mount Cornelia. ..••.•..••••.••.••. 

Little Talhot ..................... . 

Houston·~ House, north chimney ... 

St. John'• River. I 
SandHlll3 .......•.•..........•.. 

Base~ East End ..................... . 

BWle, West End ....... ····"'······ 

Sand Hill l ..................... . 

Sand Hill 2 .••..••••.......••.•••. 

! 
30 37 48. VO I 81 26 09. 34 

30 39 44. 72 Bl 25 3:J. 47 

30 28 48. 26 Bl 26 10. 29 

30 29 21. G8 Bl 23 46. 84 

30 30 17. 21 

30 ll8 54. 75 

30 26 39. 41 

30 26 23. !\8 

30 l!5 54. 48 

30 27 14. 76 

30 27 49_ 02 

30 23 30. 54 

30 24 23. 46 

s1 2s rn.oo 

Bl 24 35. 39 

81 27 32. 16 

81 26 03 07 

81 l!5 24.10 

81 25 00. 92 

812609.76 

81 25 37. 07 

Bl 24 37. 87 

30 24 16. 57 81 25 14. 80 

30 23 36. 7:l 81 24 14. !J8 

3o 2:1 42. 42 I s1 24 46. 77 

6 .57 :J(j Sp-ar ....•••.••.••••••.•••. 

14 5.102 Briggii .••...••.••••.•.•.. 

137 06 18: Crnno ..................... . 
48 4~ 151 Breward ..••••.•••.•.•••.. 

156 38 32 ' Shell Bank ..••.•••.•...••. 
171~432 South .................... . 

214 03 52 
197 5.1 OB 

146 14 40 
143 59 13 

178 23 04 
199 42 47 

356 48 14 
7'<5827 

23 m 43 
95 22 48 

14 0'2 rm 
5!l 06 14 

29 15 29 
:.'99 52 16 

167 43 00 

111 10 06 
150 14 38 

257 52 ~ 
22 45 26 

157 00 07 
127 3:l 05 

144 35 22 
1181 3!l 58 

Shell Bank ............... . 
Crane ..................... . 

Routh ......................... . 
Shell llank •.••.••..•...... 

Breward .....•.....•...••. 
Skeleton .................. . 

Round Pond_ .•.....•...... 
HortJeshoe., ................ . 

Round Pond ............... . 
Hon;eslloe ....... ·-----·· ... . 

Mount Cornelia .............. . 
Horsc1hoe ................. . 

Horseshoe .................. . 
Little Talbot .••••..•••.•.. 

Round Pond .................... . 

Round Pond ................ . 
Mount Cornelin ............ . 

EastBRMf' -~---············ 
Sand Hill 3 ................ . 

F~tBRse ................. . 
'Yest Ha.so .. --- ............. . 

\\'"t1ilt Ha.-ic. -------··-······ 
Sand Hill 1 .•••.....••..•.. 

186 57 28 

317 05 22 
2'Z8 48 32 

336 37 :JD 
351 24 24 

34 04 27 
17 53 11 

326 13 56 
323 58 00 

358 23 03 
19 43 16 

176 48 17 
252 57 49 

203 53 27 
275 21 50 

194 02 44 
239 05 05 

209 14 54 
119 52 51 

347 42 50 

291 09 26 
3:J6 14 1'1 

77 52 46 
20'l 45 15 

336 59 56 
307 :tJ ;15 

324 35 08 
lOl 40 14 

3105. l 
2082. l 

2845. 4 
3297.1 

3296. 1 
1501. 8 

3594. 6 
4016. 4 

:J.197. u 
3149. 0 

19\l6. 1 
Hll. 4 

1097. 6 

3287. 4 

3719. 0 

4357. 4 
2976. 5 

4808. 9 
2639. 9 

326.5. 3 
475.8 

4137. 9 
648:1. 5 

2008. 3 
4449. 3 

2885. 2 
2085. 5 

2170.5 
3047. 4 

2.547. 6 
4256. 3 

3714. 8 
2117. 8 

2504. 7 

2265. 9 
3062.1 

lO!ll'. 1 
15.17. 3 

1563. 0 
2013.5 

1200.5 
866.5 

3395. 7 
227fl. g 

3111. 6 
3605. 9 

3614.5 
1642.3 

3930. 9 
4392. 2 

3714. B 
3443. 6 

2106.4 
1543. 4 

1. 93 
1. 2!l 

1. 77 
2.05 

2.05 
().93 

2.23 
2.50 

2.11 
1.96 

1.20 
0.88 

1200. 3 o. f,S 

3373. 7 1. 92 

3595. 0 

4066. 9 

476.l.] 
3250.0 

5258. e 
2886. g 

3570. 8 
520.3 

4525. 0 
7090. l I 
2196.2 ' 
4865. 7 i 

315.5. 2 i 
2280.6 

2373_ 5 
3332.5 

2786. 0 
4654.6 

4062.3 
2315.9 

2739. 0 

2477. 9 
3348. 6 

1102. 5 
l681.2 

1709.:J 
2'.'l()l.9 

1411. 21 
947.6 

2. 04 

2. 31 

2.71 
1.85 

2. 99 
1.64 

2.0'J 
0.30 

2.57 
4.03 

1. 25 
2.76 

1. 79 
1.30 

1.35 
l.89 

1.58 
2.65 

2.31 
1.3-2 

1.56 

1. 41 
1. 90 

0.63 
0.96 

0.97 
l. 2'i 

0.80 
0.54 
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UNITED STATES COAST SUllVEY.-GEOGRAPHIOAL POSITIONS. 

Section VI.-St. Jolm's Riner. 

Name of titat;ou. Latitude. l.ongitudt:. 
' 

Azinn1tb. A!~~.Ji. : Disrnnce. Distance. Di!<t. 
i ' ! 

To station. 

------------- ______ I 
I !-o--, ---;- -----------_____ , _______ 1---- ----

st. Johu'is Point ............................ ] 30 2319.SLI i 8123 41.Ci-1 

' ! 

0 

111 4;) 57 
142 31 51 

0 

2'JL 45 24 
3:!2 31 2.1 l 

.. Melres. 
1871. 9 
2-i66. 5 

St. John's Light·----------- ----··j 30 2:-l :W.90 i 81 ~4 4CJ. 17 79 12 JC I 

~~~:IJ~i~~ ~::::::::::::::::] 

~~~ ~~:e~:::::. ::::::::::/ 25911 47, l:i46.3 
HU4020' :J".20 40 03 I 14.85. 2 

Mayport Mills................. 30 23 21. CJ.I 81 25 45. 51 

Dlack House . .. . . • .. .. • • • . .. .. .. . 30 23 5-6. 03 81 25 53. 10 

Pilot's f,ookont.. .. . .. ....... ..... 30 24 CJ!. 76 ', 8l 2.'i 48. 19 

2'23 12 25 
205 36 26 

238 14 J~ 
247 11 03 

250 2:~ 5:1 
242 52 44 

East BaRc ................... 1 

~~;:;~~:;~;;; ~; ;;;;:;;;;·1 
East Ba.Re .................... i 
\Veist Balie ... _ •.•••.....••. ! 

43 12 5H 
25 36 44 

:>8 H 52 
67 11 41 

70 24 29 
62 53 01 

OldDerrick ...................... 302611.15 812446.58 16€5701 Little'l'albot .•...••....... i 3485654 
35;; 59 05 Ea't Ba'~ .. ..... .• .. .. . . .. 173 59 09 

Big Si~ter ........................ . 

Sister ................. . 

Mount. Pleasant .............. ··--·· I 

30 24 00. G7 

3U 24 00. ;JS 

30 22 03. 42 

81 27 12. 64 ' 

81 27 13.20 ! 

s1 27 11. 25 I 

Pilot ............................. , 30 2516.47 81 30 08.59 
I 

St.John'sBluff ................... [ 30 23 :Jl.77 81 2914.51 

Datten Island ..•...•..•...•.....•. 

Pa1mer ...••••••. _ ..•••••••.•.•••. 1 

Hayne.ii ......•..•.•.....••.....•. 

Pine Island ......... - .....••.....•. 
1 

Haynes· Cotton House, east end ... 

Palmetto ..........•......•..••.•. 1 

Brown'sl•land ···················! 
' Dume•11 Point ........................ ' 

I 

30244l.66 

30 22 04. 83 

30 21 42. 37 

30 20 26. ID 

30 21 05. 75 

30 2:J 20. 34 

30 25 20.13 

30 23 14.82 

Bird Iolo.nd ....................... ' 30 22 15.01 

Mitchell. ..•..••.•.•.•••.••...• ···1' 
Newcastle ...••... ---- ...•..... __ . 

' 
Be.lsan •••••••••.••••••••••••••••• 

30 22 14. 29 

30 22 50. 3:J 

30 23 45.28 

81 24 48. 05 

i 
81 24 46. 78 

81 26 35. 51 

81 25 4!). 29 

81 26 37. 43 

81 31 04. 41 

81 31 49. 22 

81 33 14. 53 

813209.30 

81 33 33. 84 

81 34 59. 78 

81 33 51.00 

20~ 52 06 
233 00 12 

289 41 32 
178 08 47 

191 44 37 
23l OU 42 

Gibbs ....•.. ---------·· 
Round Por:;.d. ·-·· ... --·. 

Sand Hill 3 ............... . 
Uoriseshoe ...••...•.•... 

Sist-t'"r ....... ·-· .•.•.•..•• 
Sand Hill 3 .......... - .. 

~2 52 41 
53 00 5U 

10~ 4~ 2l 
35tl u~ 45 

11 44 51 
51 01 43 

252 16 14 Hor:<eJO;hoe. ·········--····-' 72 17 41 
296 34 39 Sister---···············--·! 116 36 OB 

249 49 44 Sister·------·-········· 
211 ;)8 25 Horist:shoe. ··---········ 

3f'8 50 20' Sand Hill2 .............• 
30 52 04 [Sand Hilla .............. . 

15~3 O".:! 211 Sand Hll1'3 ..••.......... 
180 00 18 i Sand llill2 ·-··-· .•...... 

203 05 34 j SandHill3 ............. . 
250 3J 15 ! Palmer ...•......••••... 

152 JB 28 , Ilavnes ...•..•.... _ •••. 
208 48 2:! ! Pafmer .•.••...••••.•.. 

313 :J:J 44 
lb2 36 34 

269 07 49 
20:.! 3G 49 

34~ 02 QO 
272 23 48 

2]() 32 20 
267 JI 36 

136 3ti 13 
2ZU 4J 51 

195 27 15 
269 26 13 

254 57 48 
295 46 09 

350 42 36 
47 20 25 

Pine hland ......... . 
Haynea.. ·····--·-······-

St. J(!lm's Bluff .........••. 
Pilot··--······-··-··-··· 

PalnLt!tt<I •••.•••••••.•••••• 
Pilot ..........•........... 

Brown's li;;la.nd ... ·-·-····· 
Palmetto ......•.•••..•..•. 

~:.r;:,~:t!'~-~:: :: :: : : : ::: : ::1 
~~1f1~1u~':J~.t_._-~-~·: ~ .": ::: : ::! 
Dume';:i Point. •... __ ..... 
Mitchell •••••. _ •.••..••.. 

Mitchell ..•••.••..••••••. 
Newcastle .••.........•.. 

69 :JO 45 
31 5D 24 

178 56 21 
210 51 :_:9 

333 02 ()'2 
0 ()() 18 

25 00 04 
76 30 10 

332 rn 05 
28 4~ 54 

133 34 08 
2 3G 35 

8~ 08 45 
22 :n n 

162 Cl2 2-1 
92 2-t 3Y 

30 3:1 03 
87 12 4~ 

316 35 40 '1 

40 44 24 

15 27 25 
89 26 56 

74 58 41 
11& 48 52 

170 42 45 
22T 19 50 

C~darCreek ..••.•.••••..••..••.•• 302454.69 813520.07 3115725 Baloao ..•..••.•••••.•••. 13l 58 10 
171 56 56 

Br<>waro ....•.....•.•...•••.••••• 30 23 51.60 81 37 27. 74 

Reddie 1 .••.••••.••..•••••••••••• 30 23 23.66 81 :l6 34. 93 

SMdfty Point.................... 30 23 ITT. 75 81 37 56. 6.'i 

lkddie2 ....... .•••...•.••. ..•••. 30 22 42.99 81 36 59. 89 

Point Suarez . •. . . . . . •. .. •• • • . • • • . 30 21 53. 68 81 37 12. OS 

Bigelow 1 .•..•.•..•.....••. ······[ 30 21 33.53 813622.81 

351 56 46 Newcastle ............. .. 

240 17 56 
295 31 16 

121 24 07 
215 28 '.ti 

257 00 :?"l 
209 H 51 

116 42 2'J 
-160 :J6 44 

152 2!) 49 
192 03 45 

us rn 14 
155 09 47 

Cedar Creek ................ [ 
Newca!!tle .••.•••.••..••. --1 

~~~~~~~~~; _;;;; ;;;;;; ~ ;;11 

Sandfty Point ............. 1. 

Browurd ·········--·······! 
Sandfly Point. ............. ! 
lteddie 2 ................... i 

Point Suare2 .............. ! 
Reddie 2 ....•.. ·-· .... -·. ·-i 

60 19 01 
115 3~ 31 

301 23 40 
35 2!1 Oa 

77 21 03 
29 45 06 

296 42 00 
a4U 31; :io 

332 25 26 
12 03 51 

295 15 49 
335 09 2'J 

2f>37. 2 
18%.5 

1202. 5 
2l78. 5 

199:2.2 
1001. 4 

1995. 3 
J:i-.?3. 8 

4776. 1 
25i5. 9 

2725. 3 
:3800. 7 

3678.::? 
4264. 4 

4783. e 
5234. 3 

~44<1. ~ 
5~80. 2 

1824. 2 
25.'">L 0 

2!160. 8 
3004." 

3678.1 
2984. 2 

26Sl. 3 
3469. 0 

1770. 4 
H~t"-.~l 

2934. 0 
3873. 9 

3877. 8 
2Ba7. 7 

44E<O. 2 
:H77.6 

2534. 7 
~6;>4. 4 

l!Xl3. 6 
2'"2.)7.3 

2908. 7 
2548.3 

ll83S. 5 
2496. 4 

3l!J6. 9 
3867. 6 

39::?2.3 
4377. 2 

16!;1. 4 
3442. 4 

1G9:i.9 
2"..!JtJ.0 

2572. 4 
1552. 4 

1453. 5 
2356. ~ 

Yard;; . 
~)47. l 
26U7. 3 

ltliles. 
l.l\i 
1.53 

1691. 0 I 0. 96 
16;!4.2 0.92 

2884. 0 I. 64 
2073. 9 l. le 

1315.0 0.75 
238~- :1 1.3:5 

2178. 6 I. 24 
l U9J. 1 O. 6"2 

2l8~. 0 I. 24 
3634. 8 2. 07 

5:!2:3. 0 : 2. 97 
276~- ~ 1. 57 

2980. 3 ' L 69 
4l.)6. 4 2. 36 

4 02'2. 4 2. 28 
46fil. 4 2. 65 

52.11. 5 
5724.] 

2.97 
3.25 

3772. 1 2.14 
6430. 4 3.6::1 

1994. 9 : I. 13 
278Y. 7 l. 59 

32:r..9 l.84 
3~E5. U 1. 87 

40~. 3 2.28 
3263. 4 1.85 

2&l9. 4 . I. f,j 
37!J:t 5 2. 15 

1936. 0 
1~34. 5 

3-208. 6 
4;!36. 4 

4240.6 
:!939.2 

48!19. 4 
3803. 0 

2771.8 
2P'J:2. 8 

2114. 5 
2'168. 5 

31~0. 8 
2786.8 

3t04. l 
27:JU.O 

I. JO 
0. 70 

1.82 
2.41 

2.41 
L 67 

2. 78 
2. l6 

I. 57 
1.65 

1.20 
l. 40 

1.81 
L!\8 

1. 76 
1. 55 

3496. 0 I. 99 
4229.5 2, 40 

4289. 3 
4786. 8 

180:.i. 9 
3764. ,) 

2444. 5 
170(). 4 

I8iH.5 
~'148.5 

28l3. 1 
1697.6 

]~9.5 
2577.0 

2. 44 
2. 72 

1. 03 
2. 14 

I. 39 
o. 97 

1.()5 
1.39 

I. 60 
0.96 

0.90 
l.46 
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Name of Btatiou. Latitude. 

Baldwin .•.••..•••.•••.••..••..•.. 30 20 57.60 

Bigelow 2 ..•••..•.••..••........ 30 20 39. 40 

Buckman................ 30 18 54. 84 
North Bagc 30 20 24. 5l 

Sammis ...••..•••••.••••..••••••. ; 30 19 45.91 

South Ba•e...... ..••.•.....•... 30 19 36.14 

Hudnall •..••.....•...•...••.•••.. : 30 18 4Lll7 

Alsop........................... 30 19 23.SO 

Hendrick........................ 30 18 46. 49 

Judson.......................... 30 19 37. 60 

Sollee•• .Mill..................... 30 18 57. 02 

McRory·• Mill ..•...•......••.... .' 30 19 16. 84 

RPndrick'sPoint •••••. ---- ..•••... i 

I 
'Vinter's Polnt. ...•.........•..•.. i 

I 
I 

Mcintol'lh'sChimnPy .......•...•.. ! 
I 
I Holrnee & Reed'• Mill .•.....••.•.. 

1 
Fairbanks• Mill. ..•...•••....•.•.. I 

I 
I 

Dr. Dell'~ Flag1o1taff ... ___ ..•.•.••. -1 

Dr. Dc11'H 1Iou1:1e, East chimney ••.. 1 

I 

::.:~:::~l~::::o:::::fu:::~::: ·.,1 
po la. 

Jacksonville Episcopal Church, 

1 
titet"ple. 

,De Cotre's l\Iill, chimney •.••. ___ · 1 

Butler'• Old Mill ••••••••.•••.•••. 

Taylor'• Mill, chiioney .••.••.••••. i 
Finnegan'• Mill. chilllDey •.••.•••• ·I 
HeDry H.olmep.' House, chimney ••. -.ii 

Duckruan•o Old Mill ............ . 
I 

F.mpiro Mill •••••• ------·---·---- .1 

Ferria House, Ea•t chimney ..•.... / 

30 19 08. 67 

30 18 38. 82 

30 rn 26. 23 

30 19 32. 35 

30 19 28. 07 

30 19 31. 95 

30 19 29. 99 

30 19 37. 46 

30 19 43. 38 

30 19 42. 71 

30 19 26. 64 

30 10 Zl. 35 

30 19 10. 59 

30 19 19. 72 

30 18 35. -00 

~o 1s 44. ll5 

30 19 01. C7 

30 18 38. ()8 

Section VL-St. Jolt.n"s R£ver. 

I Longitudt:. 

81 37 20.18 

81 36 19. 86 

81 36 53.84 

81 37 28. 33 

81 36 25. 75 

81 37 37. 93 

81 38 07. 54 

81 38 40. 33 

81 39 16. 43 

81 39 28. 58 

81 38 37. 45 

81 38 20. 20 

81 39 2J.95 

81 40 25. 65 

81 39 57. 25 

81 39 42. 51 

81 39 49. 64 

81 39 08. 06 

81 38 59. 97 

81 39 OG. 78 

81 39 02. 73 

81 38 59. 95 

81 38 48. 22 

81 38 40. 70 

81 3€ 02. 49 

81 38 28. 32 

81 37 49. 94 

81 37 10. 97 

81 36 44. 71 

81 37 44. 63 

Azirnuth. f ____ '.l_'o-•t_a_ti_o_u. ___ _ 

D , ,, I I 
18710 07 1 Point Suarez···--······--·~ 
ll:.l4 O'J 41 I Bigdow l ..•.............. ; 

109 11 16 Baldwin ...••.......•.•••.. 1 
177 17 55 I Bigelow 1 .........•...•... , 

169 27 27 ! Baldwin .................. / 
195 44 lfi 1 Bigelow~ .............••. I 

I I 
102 04 41 ! Baldwin ...•••.••..•...••.. ! 
255 55 43 J Bigelow 2 .••.••..••.••... : 

: I 
25 30 36 i Buckrnan ...•..••......••.. 1 

125 25 2.'31· North Ease ..•....•• -------\ 

189 45 US North Base~--·------·-----l 
31~ 1~ 17 :

1 

Uuckman ...... ·····-··--··[ 

20v O<J 10, South Base .........•..•••. [ 
258 00 461 Buckman .................. , 
287 24 06 i Duckrnan ..••..••....••••.• ~ 
326 14 03 j Hudnall ....•......••...... i 
220 ()0 21 i' Alsop ·······--------------1' 
274 59 54 Hudnall. •......•.....•.... 

288 14 45 [ Al.op:····················!' 
348 19 471 Hendnck ..•••..•.•••.•.... 

1 

174 41 09: Alsop ..•.......•...•..••.. 1
1
' 

2712254) Buckman ......••••••..•••. ~ 
I : 

286 2211: :Buckman .................. j 
58 07 441 Hentldck .................. ! 

i~~ ~ ;~ · j~~~~n-::::::::::::::::::::i 
220 05 32 Jud~on ..•••.•••...•..•••.. ! 
2G2 42 51 Heu<lrick ................... ! 

i 
281 08 41 :Buckman ...... ------ ··--·-I 
3011717 Hen<lrick.'l!IPuint. .....••... , 

284 22 0'2 Buckman ...•...••....•••. -I 
32.') 47 2fi Hendrit·k'1o1Point. .......... , 

I 
24~ 25 06 JUd~Oll .•......•......•.•.. i 
3Ll 02 28 Hendrick'sPoint .•.•..•••.. ! 

I 
30 38 26 1 Heudrick'~Point. .•...•••.. ! 

107 37 07 J Ju<bo11 •••.•••.••••••..••.• l 
181015 I llendrick .................. j 
55 27 50 [ 'Vinte~·.i; Point ........•.... ,. 

9 19 43 Hl'ndnck ..•••........•.... 
90 28 00 Jud•on ................... . 
11 47 22 
75 a4 oo 

14 15 22 
78 23 25 

31 21 27 
107 2J 29 

37 11 29 
63 3'2 55 

284 48 27 
8 30 53 

108 53 46 
286 5~ 36 

126 09 40 
2'2.'l 52 04 

155 44 27 
171 27 10 

126 43 57 
200 2J 39 

123 26 06 
18.5 42 16 

Hendrick ... __ ...•.••..••.. 
Judson ......•............. 

Hendrick- .•••..•..•....••. Jud•on .................... I 
Hebdrick ................. -I 
Judtion --··---············· 

Hendrick ...•..••..••. -·-.· I 
Hendrick's Point ..•• _ .•••.. 

Bnckman •••••.•••••.••••.• 
Hudnall .•..••.•••.••..•... 

Judson ........... _ .. ---- .. 
Buckman .•••..••.••.••••.. 

Judson •••..••..........•.. 
8nmmi~ ·-·-···-···-- --·---

South Base ......•. _ ...... . 
Ne>rth Bnsc ••••••• ·-- ..•••. 

South Base .... __ .•••.•••. _ 
S.umn1h:J ••...•••.••••..•••. 

JudROD ············•• ..•••. 
South Base ... _ ........•.. 

Back 1
1 

Dfatancc. Dit!hmc('. I! Dbt. 
Azi111utU. I _: __ I_ 

7 10 11 
54 JU 10 

289 10 46 
357 17 54 

349 27 14 
15 44 33 

l~ 04 45 
75 56 17 

205 30 2'2 
305 24 51 

g 45 13 
137 11 39 

25 05 25 
78 01 23 

11)7 25 00 
146 14 llO 

40 00 39 
95 ()() 29 

108 15 09 
168 19 53 

354 40 54 
91 23 46 

106 22 55 
2:J8 07 16 

68 12 46 
352 04 56 

40 06 01 
82 43 26 

101 10 14 
121 17 34 

104 23 27 
145 47 35 

62 2;) 17 
131 02 41 

210 38 18 
287 36 57 

198 10 07 
2.15 27 07 

18!! 19 :i~ 
270 27 49 

191 47 15 
255 33 56 

194 15 14 
258 23 11 

211 21 12 
287 23 09 

217 11 11 
24:J 3'2 33 

104 49 ()2 
188 30 50 

288 53 16 
lOfj 53 24 

306 08 50 
45 52 4fi 

335 44 l:l 
35! 27 01 

306 4:l 30 
20 23 49 

:103 2J 14 
5 42 19 

I J..letrv~. , Ynrd.s. i Jl.filt!t. 
1740. 5 HlU:l. 311. 08 
IE89. 7 I 2066. 5 ]. 17, 

1703. 5 I 1865. l 1. ou 
1668. 6 1824. 71 1. 04 

~~:~:g I ~~:~ i ~: 
1041. 1 1139. 2 I o. 65 
1885.4 2061.81 1.17 

1742. s I 
2051.4 ' 

1511. 7 
1733. 3 

1865. 51 
2012. 9 

2981. o I 
1575. 5 

1499. 7 
184G. 9 

1357. 6 
1607. 0 

828. 2 
2768. 6 

2404. 51 
17i3G. 7 

1245. 9 
899.51 

2365. 2 I 
1664. 2 

4993. 2 I 
1041.1 

4650. 7 
882.0 

643. 3 
909. 7 

833.1 
575.5 

1409. 4 
2778.3 

1590. l 
582. 7 

1780. ~ 
713.0 

17R5. 9 
780. 7 

1447. 5 
ll29.8 

1578.9 
1200. 5 

1896.8 
912.2 

1701. 6 
2037. G , 

3263. 8 
3132.6 

1752.5 
3122.0 

1774.0 
14:12.9 

3327. 6 
1796. 7 

1905. 9 
224:1.3 

1653. 2 
1895. 5 

2040. 0 
2201. 3 

3259. 91 
1722. g i 
1640. 0 
2019. 7 

1484. 6 
1757. 3 

905. 7 
30'27. 6 

2629. 51 
1953. 9 

1362. 4 
9~:1. 7 

2587. 6 
2038. 6 

5460. 4 
1131'. 5 

5085. 9 
9fi4. 5 

7o:l.5 I 
D'l4. 8 I 

911. l 
629.3 

l5H.3 
3038. 3 

1738. 9 
637.3 

195il.7 
779. 7 

1953. 0 
853.8 

1582. g 
123.5.5 

1726. 6 
14ll. 2 

2074. 2 
997.5 

11'?60.9 
2884. 4 

3.569. 2 
3425. 7 

1916.5 
:1414.1 

1940. 0 
1588. 9 

3638. 9 
1964.8 

1. 08 
1. 27 

0. 94 
1. 08 

1. 16 
1. 25 

1. 85 
o. 98 

0. 93 
1.15 

0. 84 
1. 00 

0. 51 
I. 72 

1. 49 
1. 11 

0. 77 
O. :xl 

1. 47 
1.16 

3. 10 
0. 65 

2. 89 
0. 55 

0. 40 
O. :xl 

0. 52 
0. 36 

0. 87 
1. 73 

0. 99 
0. 36 

1.11 
0. 44 

1.11 
0. 49 

0.90 
0. 70 

o. 98 
0.80 

1.18 
o. rl7 

1.06 
1. 64 

2.o:J 
I. 95 

1.09 
1. 94 

1.10 
0. 90 

2. 07 
1. 12 



 

THE UNITED STATER COAST RllR\'EY. 121 

FNITED S'I'A1'ES COA;;;'l' SL'RVEY.-GEOGIL\.PHICAL POSITIO:\S. 

•">l'ctiou I 'J.-81 . .Jolm's Hirer. 

Name of sta.tiou. Lutitud<...·, Azhnnth. 'l'o Matiou. ]hH•h 
Azi11inth. })j;-;t:ll\('(', hir.:tmlC<:. lJi,,t. 

II01rnton'1" House, chimney----·-·-' 30 20 OiJ. l.J 

'Vhlte flag 1, Tight bauk ......... -: 

8\ 37 3-0, !-);] I 2~3/ 2!1 2:) 
2tl4 07 .)j 

81 3G 32. 77 a~1 ;n .)J 
1 Ott ·l:J Dfi 

Hig:(_·J.o·w~ .••.•••...••.. 
SamJt1i....: .• ····~--. ------

lh1.hhvin. . ......... . 
Poi11t ktt.1.t't•z ..•.•••••... 

,)';"' ~q !J~· 

1U4 O" :w 

2Hi :17 :;,;7 
:!Ci) .;J 4C; 

Y\'hite flag- 2. right bauk. .•.. ..... 30 20 O~J. 711 81 36 2t:'. 0:1 
1 

lti ;~~ 40 Bnckllian .. ... 1~16 3F 27 
61 O:J Otl .8ou~b Bai"•~---·····-------- :241 01 :n 

W"hite ftug 1, left h!ink...... 30 ~~ 17. 7G 81 .37 17. ;;7 i 307 2:; f)() 
1 T~ig.•Jon: ~ ................ . 

tl O~J :37 1 Bah1wiu ......•....•. 
J :!':" :!.) ~:1 

l~il l~ I :~C 

Whiteftag-2, left Oank ... ---··-·-·' 30 20 32 . .:Jll 

I 
3!7 10 :111 

1 .~anrn1:i~ ·····--·····-··-··· 
2n1 ;Jl rn1 I Hig·dow'2 ·----------------

1 :r;· ](J .).I 
~t ;11 ~r; 

1Vhitr-1 fiag~. right bank·--··-·-·_! 30 HJ 2~.llO f:l 3G 27.~e :n 1~ 4: I~11ekmau ................. :J1:~ 'F :1.1 
~~; :11) ;:itl- Bontli Ba,.:t~. :J:'l) :hi :;:i 

Dt>ad Tree 1. ..•....•..........•.. 
1 

30 21 Cf..2.47 81 3G l·:l.21 ;;.u '?: 1; N"orth Bar;•· ;:;:n ·2(1 :~4 

Ih~ad Tn·.e, 2 ... --· ..• ___ . ·-- .•. 

RolH•rt Higt~tow'~ Homw, ehimtlC'Y 

11ou:<oe on Baxter's plac<' .... _ ..• 

Danil'l'i:l Mill. cllimnc'y ......... . 

~.:; IJt- a:i BahhYi11 .•. _.. ~u.·1 Ot' Uti 

30 19 31. {)(; 20 f)/ :}7 · l~ueknurn . 
11~1 :it! O~ ! I\'ortli H;1,.;;1•. 

~o :20 :u.~~ t:l :u; !7.74' 51 17 .J'i ~South Ha~e ... , 
ll:J 21 47 ! Haldwiu ...•...•.. 

ao 2~ 00. 11 81 3fi 2-t. 27 6~1 34 ,)j) . Point SuarE'z . 
1:n ;39 J.J, Hetldie;2 -----··----····· 

3!) 2.2 OG. 7(i 81 37 :10. t3U 15~1 .J.t ·ltl ~an<lttr l'\1i11t. ..•.... 
2.lti :.!~ 4~ R\·ddt1..'~ ..••........ 

'JD\\ Oi ~4 
'..!:!'.~ ;i;, ;~:,! 

~-~!~ :~--J Q(j 

:H7 3~ .T:' 

Shanty ........ ~-·---·-----····--·: ~o !2:2 ;JD.SO bl :n UL~3 8 0-1 24 Poinr S1rn.n~z ..•••.••...••. 18~ O~ 1:1 
[Hf :23 ~~ ' 8aw1fl:-· ],,)int ... - _.......... :21~1 :t:3 ~\) 

\Vhiteflagnt.moutb of Trout Creek. ao ~ 40. 6!3 81 37 3:2. l'i' :J:Jl 4~ 31l; Rt.•<l,Ji•·2 ·--·-----··-···--·' JH 4~ !"itl 
6 44 ~~ 1 Sarnlliy Puiut...... .. ... . . kj; 44 ;21) 

Drumm.onll'~ Poi't1t ...•.•.. ---- .... 

Rilrk(~ J J>ine on North i;:hort•. 

B!ack flag ii::. tree .....• _ ...•.... 

Uarked l'ine ou Son th 81Jore. 

l\frNeil"s HouH~, cbimTH'Y--. 

Hnuse on Newcalltlc Plantottion .•.. I 
I 

Tall I>ea<\ Tree ... ., .. __ . " . .-"I 
Uhtck fiug on Crub Ii;land ..•.. _ •. 

1 

I 
lllfl("k flag nt mouth of Dlnm'~ 

1

1 
Crt·Pk. 

Yfllitt' flag at mouth of Dnnu's , 
Cr .... ~\~k. 1

1 

'Po;:.t0ffiC'e at Yellow Bluff .•..... ! 
I 

White and hla.ck fiug ........... __ · 1 

:Black flag on North shorn. 

'Vhite ftag on South shore 

813001.17 

81 :16 ;)I. !:.lfi ' 

30 24 16. 91 81 3G 3D. on : 

2;:\D 4i 26 
2.)() 44 ;J~ 

3.n :?::!' 2n 
10 37 :3!l 

a~11 o.-ci 01 
5~l O:! 1:.2 

30 22 4G. m 81 35 21J. 74 

I 
I 

30 2:l 19. 82 · Fl 31; 18. 40 ! ~ot< o:~ on 
Q:l;J ~:3 ,10 

ao 2~ 2~. t4 

30 2:3 27. 6.) 

ao 25 oo. 75 , 

30 24 33. ()3 

:io 24 os. es 

~O 21 O!J. 4:l 

30 !).1 06 16 

81 34 5-1. 25 l?l 1:1\l lH 
:214 ;:..: ~B 

81 3fi 26. 22 20'.) ;JI 4f< 
I :3~7 O~J Fl 

SL 3.3 01.22 Jml 41 :.n 
2;;:J 50 -HI 

81 3·i 51. 50 4~ 4'.l ~G 
72 3~ ~:3 

s1 3:1 36. Ifl 55 4~ o;) 
~ti 41 J:} 

81 32 47. 8.J 2\18 ~5 4tl 
:l4:J :k' 1~ 

Bl 34 20. 64 233 27 5~\ 
lfil! 00 JG 

! 
81 34 16. 86 1:29 3-1 17 

:J:J 1 l ,11 

81 3,5 53. 57 24!l 4(1 38 
2titi 44 24 

D:1l!!!an ..••.••..••..•..... 
Cl'flarC'r··~k ....... . 

Hedrlit· 1 ..•••...•.••...•.. _ 
~and11y I 10iat. ... _ ..... __ .. ' 

Rt~d(li., l ..•......•.•...•... 
BrmYtirJ .................. . 

Jiii1~.a11 . - •. - - ~ .. - - - .... - - .. 

Ct•cta1· C rec k ......••.•• _ ... 
:S-("IYl'tt;-;tJv •. • -· • • •· • • • • • • • · 

C<...•dal' (;r\•Pk .•....•....•••. 
liaban ......•............. ' 

C1~du1· Cn•1•k .•....• _. 
x~·1\•ea.i-th• .. - -·. - -- . - -

Rro"tvanl ......••..... 
Bal~lLll ..•...•. ---·-···--· 

Reddh• l. -....... - ....... . 
Drummowr:' l)viu L ..•. 

i{PddiL• I 
Drnnnnou<l'!< l)oi11t 

P~duwitn 
llird 1:-.land ...•........ 

l)am1..'.''ll Pnlut 
C:cJar Creek ..•......•..... 

Cedar Cre("k .............. . 
.Ke\'\'<:tt..~tlc .•• __ .. 

Ilahm.n .... -- ......... _ 
Newca~tll! ····~--·····-·. 

Wblte flag.................... 30 2.'3 OG. 72 81 27 44. 05 2;)7 4tl 50 SaudHill3 ............. . 

Cro.ss on Marsh Tulnnd ... _.. :~o 2'"2 53. 5A: 81 32 5.'i. 14 

i 
SHcond cross on liarsh Ji;lond ....... : 30 22 · 52.. 04 81 3:l 51. 86 

136: Oti :tH Pel.nt.. --·- .. --· ..•.••.•. 

14l 37 24 Dame·• Pomt .. , ... .- ..... 
314 07 57 Bird l~luud ........•..... 

143 O~l 47 Dmu.e 'll< 'Point. .. - ... - .. . 
:11~1 Oi 3U Di rd J:.;lawL .... - ........ . 

1lli v ~3~ 
Ill -l.-t -41 

](1;1 2:1 :1~ 

:..'211 ~~';' 01; 

171; f)~ 0'.I 
~:-1;1 "~ ,17 

;;:; Otl ;),l 

7t' :~1 :r$ 

:21'" (';) :~1) 

ll:J :2:1 4:l 

::.cJ; '°2'.l fM.i 
;H, 2:~ oo 

~;' :1:! ~J 
1lll lU U:$ 

:!'t"':I 4!l 0:1 
7J :JL :1-! 

:,:!·~..! 4:.! :u 
;,!.):.! 37 4t' 

~'.l,"i 47 (1~1 
~';ii 40 .H) . 

11:-! ~ii 4() 
l('):J ~U Otl 

;:.:.~ ':.}S '.~:.! 

:..14lJ OJ ~6 

30!1 3:J 4.) : 
:JU.> 11 OIJ 1 

firt 47 40 1 
108 4·1 Ji ! 

77 47 .)4 
:115 51,J 26 

1 

:J:Jt 37 14 ! 
134 Ot' ~I) I 

~:~ ~;; g~ I 

}~fr(rt .t:. 

:;:_;:,n.o 
17~1"i .. () 

1~1144. ti 
1Ui)~'. 2 

;::411.·1 ~ 
:2U:J. 7 

1!1.11.1 ; 
<i:!-J.;{ 

]!):)(;,;;, 

1:-1\J-.!. :::.! 

1:26::!. 1 
1~e3. 4 

~':!'!~.ti 

J71i7. t-

1 :~lil. f 
J~J:! .. ) 

27.!4-. 8 
181ti.1 

}°art!.-: 
:L.t1:n •• -1 
i~1tn. u 

217U.:; 
llti/. j 

1Ii/1'·"· 
1,-Vl 
1.1:! 

1.::4. 
U.titj 

2tl;5!l. !' I. 50 
:i:~:~:J. ~i i ~n 

21:2.). 5 
Gt<~. 7 

~l:l:•. ti 
l\)4'2. 7 

1. ~l 
0. :1~1 

l:lKtl. ~ 0. ";F 
~().'.)\l.~i 1. 17 

2:)1:1.7 1.4'.l 
l~ 13:~. :.! 1. LU 

~14:). 4 I J. :?:! 
'2tli-L !l ]. 1.'i 

:3001. r; J. 11 
:JUI~. il 1. 1..i 

14~~. ·1 0. 8.J 
J,")4;{.::' O.d 

~187.8 1.:24 
1:-)l~. :.! \l. ~\) 

:2·(}.Jt). :J 2"2tt'. I) 1. ::.:: 
1·19'.l. G ' H:i:l~J. H 0. :n 

2~:l7. '.i i ~4G8. :i · l. 4!J 
IOW. 0 1114. 3 . (). G:l 

:Jt:!il. t~ 
lHiJ.::; 

l:'i:--~l. 7 
2ti.-1:2. :3 

]r)_J:·t .j 

1:11-1.(i 

:2-!J~ l~ ! . :; 
)~ 1. 0 

;):no. J 
:.!:.!'~";'. 0 

·HJ.~)(). S 
2~1,:3~l. ~ ' 

3,):<~ .• ) 
;.:4 JJ .. ~) : 

3'.lrc!O. 0 
l!).Jl.l 

.J()ti~l. 2 
1Ll4·LO 

:J8];.'..;) 

2:!r':t ~ 

:~n'.1. ~ 

:JG34. o , 

~1\~ti. ~ . 
-1tlt:U.o f 

2li?F'. (l ! 
~(iUl. ·.1 

3~fh<. :l 
1516.-1 ; 

4::!03. fl 
l:..?lJ\l, ~! 

11:3:-<. 4 
!:!!JOU.::! 

J7q/. !.! 
Hi.JG.:) 

::.i-..:r-:o. o 
(j'..!.},4: 

:)ti21), ::! 
2.)0U. !l 

Sfl~I:!. :.! 
3:.;(kl. 5 ' 

:l!•''i'. 7 
2!i4J. 5 

4:3..l-2. 4 
:2'13'.L 7 

n>o.o 
212.3. ~l 

41!!). l 
:2-l-~ft). ~ 

:iu:i.o · 
~W!J;).!;} 

~tlH.8 
5U~i7. I 

~:1i•::i. 4 
;2')-t:l.:2 

:17!1~. ~ 
iu:.e. a 

:H(i/. n ~ :=ii!•:J. ~J 
:"~533. ;-) ti\l7:3. ~ 

r':H. ~ !Jl:.!.3 
17U5. -1 l~hS. O 

r7r,. ti !l.i~. G 
lfi!i7. 0 ]!:"·!'..!.!I 

(1.:1:-1 

I. !15 

J. 02 
U. ~H 

1. ffi 
u.~.3 

2.0t1 
l. 42 

2.47 
l.!21 

2.53 
L:2l 

2. ;1J-l 
}. -l~ 

J.;3t) 
L ti/ 

2. 1.'I 
J. 45 

o .. '5::? 
l.. Oti 

0. [>4 
L().J 



 

122 REPORT OP THE SUPERINTENimNT OP 

UNITED STATES COAS'r SURVEY.-\:EOGRAPIIICAL POSITIONS. 

Sfction VI.-St . .To1111's Ril:cr. 

Name of ~tatiotL 

Gt•neral lI<)pkin.,,· llouK-1' ----······· 30 23 l:.!.53 El 20 4U. :23 

I 

Dr. Btiban':.\IIoul'!t·, Xorthchinmey.: :30 23 18.EO 813:11:3.21 

)\'bite flag on !il:m;h Island ..... _. 30 24 2ti. 34 Ei 3l_ 4:.-. 2:~ 

Bluck flag ou 1\fan~b hland...... 30 23 47. 36 81 32 01. Bfi 

Vn1H1_~ flag in tree in l\liU Cove . • . :10 20 5~. 78 81 31 41. 79 

\Vhit" fbg- n1 marsh iu Mill :30 21 2G. ~l El 32 0:2. 34 

------·-----------,--1-----
Baek J 

1 

~fi5 44 1:3 
6!1 4;; 09 

To 1<tation. 

~h\tl~r ................•. 
Pulurntto ................. . 

13~ 46 51 : Brmvn's Ji.land ......... . 
197 3~ 11 Black aml ""'llite flag. 

26D rn o:~ 
15 311 12 

Palmetto 
l\litC'l1ell 

J:l:J 35 08 Palmetto __ •.. __ ...... . 
10 ()8 05 Hird faland ............... · j 

7 24 5G Mitclwll ..••...•. ··········1 
7:1 19 17 ! Ncvrcastle ................ . 

3 5P 4.1 i l~ird Isl.an.d ................ j 
18fi 45 U~) j llro\vn'8 bland ............ 

1 
149 :.!~ 00 Dam("!l Point .............. : 
] G::! ~7 28 Bird It:ilaud ............... . 

150 O::! 4~1 
203 4j 10 

Dmn.t>'~ Point. ............. i 
l'"almettv ...•...•.......... 

Azimuth. Distnnce. I Uistnnce. lH~t. 

---~I----~-"- I -

~5 4;3 2U 
~4H 44 rn 

318 45 46 
17 35 18 

89 l~ 08 

.Metres. I Yords. I .Illilci:i. 
·r·o (' 1 381:!'~ 41 "' •1:1. 2~g:i: ;; I 3066: 3 1: 74 

I 
52~3. 8 1 5712. ,; •

1 

3. :i.'5 
1296. u I 1411. 9 u. s1 

3438. 1 I 3759. 8 I 2. 14 
l!J5 :30 o~ :!U6J. i · ;.!;!;J:t !J I I. 21".( 

J5335:?7! 2209.4\ 2481.8 1.4! 
JOO {17 51 4108. ~ ! 4,Hl-2. G 1· 2. 5.3 

187 ~4 5'-l 1785. 811952. 9 l. 11 
;.!55 18 2fJ ;;!609. 4 2853. {) I 1. 62 

1~ •45~ .
1
·i9

1 
~s.?o. u 3117. 4 I 1. 77 

u ._, ~t!;7U. 4 I 314."l. 5 I 1. 79 

a:m 24 1:1 
:i4:t :n i4 

3:10 02 E! 
2a 4tJ :w 

4e:no. o a'.l21 . 3 
1

: :1. 02 
:245~. 51 2689. 7 ] . .'.J:~ 

~~~ii: i ! :~g: ~ ~: ~~ 
"'bite and black flag ou 2\Iai)'lh 30 2:J 51. 18 El 3~ 01. 35 64 ,)G 57 Mite1H~ll . . . • • . • • . . . . . • • • . . . 244 .')() 10 

l!:llallU. JV :n 43 Bird Isl:md ................ ' J~JO 37 !lfl 
2725. 6 
11:11. g 

2D20. G 1. fiH 

Flag in oak near ]fill Co,•f· . _.... 30 22 24. 05 81 30 50. 7G 85 41 4G ~ Mitdwll . . . . . . . . . . . . . . . . . . . 26;) 40 24 4:l65. 7 
2631. 3 4C 33 49 'Vh1fr flag -0n man>h hi Mill 2im a5 1:1 

' COY\:'. 

One-;.tory whitt' hou,,ie .. Xortli .eml 30 21 5LEO El 3;] 46. 26 163 32 4~J ; Hnrnt"';1 P0int.... ... 34:1: 32 2!1 26G5. 5 
1218.3 

St. John's River lo .St. A11g11Ffine. 

St. Augu1-1tint• llfl·w. NortL End._. 

St. Angm.;tirn.· Bat.:1..', South end ... 

St. Augmdine Light-hou~(> ...... . 

Allen·-··-····--··-··-··-···-·· 

Prc8byteri.au Church .. _ .... __ .. _. 

Cnuovn ....•. 

Hcruh ··--·····-···-···· ·····-·-· 

North Beach ................... . 

Epificopal Church, spire ..••..•.. 

South end of 1Jarrn-ckr;, lightning 
ro<l. 

llouHP on l'i.;hn'l'! I"'lan•l, C"himney. i 
! 

:::.::::::::::::::::.::::::·::::·1 

:::~~~~;~. ~ .. ::::: ::: : :: :: :: : ::: : ·1 
' I 

Government.. ---- ... --· ........ _. ! 
I 

A1l8t1tasla 3 .••••••••••....... __ ... : 

Cocked Hat ...........•...•....... 1 

i 
Baya ..•.....•............... 

;.?:H 04 42 llinl I~lu.ud. _ ............ _. M 05 01 

29 54 27. 84 El 2Q 3:J. 24 

81 HJ 53. 37 166 3;) 25 
··--·-·-····---········-· --···-·····-i·-···· 

N'ort11 Bai,;e....... .. 346 35 06 ' 449.J. 2 

29 51 l~J.3?i 81 16 57. 40 111 4~ 54 , Nortli Jfaio!<~ ........... . 2!11 41 07 
246 13 22 

1120-2. 7 
5159. 2 

2<J 55 5:J. 14 Bl 17 35. 7l 

2!~ 53 1 L•. <JO 8] 18 29. 6::i 

2!) 51 05. 82 Bl 18 32. G6 

2~t 5L 41. 40 81 16 42. 24 

~I 54: 16.41 81 17 24. 27 

81 18 27. j(; 

fl 18 31. 82 

81 rn 2'2. 44 

2n 51 42. Oi> 8ll7G:J.83 

29 :->o 32. 77 81 17 00. 57 

!!!) 52 04.37 81 15 .38. 87 

::?!• 49 19. 37 81 15 56. 44 

2H 4~) 2G. ·n 81 17 46. 78 

29 47 lG. 57 81 16 37. 10 

29 48 04. 89 81 15 J6. 28 

2'.l 57 10. 9B 81 18 04. 55 

2H 55 42. ll 81 19 12. 31 

6fi 14 50 ; S.outh Basto ..... _ ..... .. 

348 12 OB 
60 59 47 

44 41 2:l 
Ull" 00 43 

]fil 07 22 
213 03 2t 

69 43 01 
171 4!1 24 

3:i9 :ie 19 
174 07 20 

20() ~>!J 3:J 
325 15 11 

282 HJ 30 
0 17 07 

:Jlfi 5H 41 
271 16 o~ 

I_,ight-llouse ···-··--··--··· 
North Base ............... . 

8outh Base ...... ·--·-··--· 
Allen.--·-··-············· 

Prei..bytNian Church ..... . 
Light-bomrn .......... _ ..•. 

CHnova ...•.....•...•.... 
l .. ight-l10u~e . ..... _ •••. _ .. 

Ljght·hOUIW ... - ........... I 
Allen .....•..••........... I 
AllPU. ···-·····-····-···-· 
Scr111.J .•••••••••.•••••.•••• 

~~~~1,~~::ou_8~---. :~ ~:: ~::~:~:~I 
ScrulJ ............•.... __ _ 
L~ght.·bou:;e _ .•...... _ ...•. 

~ 42 31 Cun~va ................. .. 
276 04 28 Scrul> ····-·--------------· 

19:! 07 01 ScrulJ ------··············· 
11~ 2.'3 27 Canova .. - .............. .. 

13.'5 J3 43 Light-homtfl 
116 49 32 PreHUyterian Clmrch .. _ .••. 

164 IB 09 Scrnb ..•••...••.•...•.•••. 
128 01 11 Cnnova ............ ··----· 

274 12 24 Anm1tas:ia 2 ......... - ... __ . 
200 37 S:l Scrub .•..•... -........... . 

154 56 16 MRnlY-----·······----··-·· 
19G Ofi 26 Am.u;ta8ia2 ............... . 

166 43 27 AnAAtMia'2 .............. .. 
47 40 33 I Oovernment .............. . 

3,12 07 01 Allen.····-···-·--·--·----
38 16 04 North Base ...••....••..••. 

262 31 37 Allen.···---------··------
213 34 Sl Uock-cdHnt ............... 

1 

](}8 12 27 
24U 58 19 

2'24 40 41 
17 Ul 10 

1 07 2:3 
33 04 15 

~4n 42 O<i 
:1;,1 4Y Hi 

15B :JK :i:.! 
;354 07 14 

fl() f!D [>H 
145 16 03 

102 17 17 
.180 17 07 

136 59 31 
91 16 45 

218 42 15 
96 05 04 

l:l 07 10 
:J92 22 41 

315 13 04 
296 48 07 

344 17 46 
~07 59 53 

94 13 19 
22 38 25 

334 5S 41 
16 06 46 

:34r, 43 17 
:1'27 40 03 

162 (J'/ 15 
218 14 50 

82 32 25 
33 35 25 

502.t. t) 
5414.2 

3194.8 
49-13. G 

4119. 7 
468J. 3 

:1159. 4 
2Rfi0.0 

2071. u 
2DD4. l 

3!nO. i 
4940. 5 

2592. 3 
4478. 4 

3941. 8 
2'.?82. l 

1666. 4 
1932.1 

2170.0 
2673. 1 

2991. 6 
5134. 1 

4i>42. 2 
5321. ~~ 

441.5.1 
3935. 6 

23.'lfi. 0 
2209. 5 

2518. 4 

6396. 61 
2612. 8 
3284. 7 

1259. 7 0. 72 

4774.2 :J.71 
2877. 5 l. li4 

2914. 9 1.110 
1332. 3 0. 7(j 

·1915. B 2. 70 

G7~:J. 1 3. 85 
r,;042, o 3. ~o 

5495. 8 
5!.l~U. 8 

3493. 7 
5IOG. l 

4505. 2 
5123, 7 

:3455, 0 
~12i. 6 

22fi4. 8 
3274. 3 

4:309.;, 
~402. 7 

2834. 8 
4697. 5 

4:lHl. 7 
2495. 6 

1822. 3 
2112. 9 

2'.J7:i. 0 
29Zl. 2 

3271. 6 
5614.5 

4967. 2 
5819.Y 

3248. 1 
4022. 4 

482B. 3 
4303. s 
2576. 5 
2416. 3 

2754. I 
69!Ji'i. l 

2857. :~ 
3592 0 

:J.12 
3.:m 

1.!::!!l 
3.07 

2:. 56 
2. ~Jl 

I.HG 
l.7B 

1.2!1 
1. ~6 

2. 45 
3.07 

!. 61 
z. 78 

2. 45 
1.4:.! 

1.04 
1.20 

I. 3!l 
t.66 

1.86 
3.lt) 

2.f<-2 
3.31 

1.85 
2.80 

2.74 
2,4::; 

J.46 
J.37 

l.56 
3.97 

l.6'l 
2. 04 



 

THE llNil'ED STAT~~S COAST SUl!VEY. 1:!-3 

UNI'l'ED S'l'ATES OOAS'l' SURVEY.-GEOGRAPHIOAL POSITIO:\"S. 

Section VI -St. Jolin's River to St. Augustine. 

- ---------- ------- -------···---------------- ·-------· 

Narue of station. L.n.tituclc>. Longitude. -~A7.irnutli. 

________ ! ______ _ 

To ~tatior •. Em·k 
Az.hnu111. 

Sanc1H·z .•....•...•••.••. _________ : ~I JG 5fi.t:ltl' 811Y 2B.7fi a:2~l 17 21 Lig-ht-hnm~(· 14'! IF-< :n 
!:.?:.! <H 4~1 

C11Hl('ola ..•. ------- •. ···--- ·----· 2~.I 58 11. ~8 81 20 07. 3.:j 

:~P-2 4(1 0'2 Al!t·n. 

::r3ti Li '.!O :' S.1111d1n•: .................. . 
2~1 ~1 24 31 :, Cockl·d Hat-----------·---

] :1~·; 1 ;; : l! l 
11:1 :2:-J J·2 

UaniKrin -------------···--····-·· 2~1 58 G-1.9:2' 8118 3:2.!Jl 3-H; :l8 l:J Coekt·'<l Har ..... 101; :Jt< 2!1 
:!4"2 II".! ~l 

Mauran ......•.... ----- ...•..•... 

ti-:2 O>l \)ti C a~:wol.a 

:l·HI ;J-1 .·11 
31!) ~i-; :1:-< 

Cnr'Hf'1il;1 

1Ianf.,,on 
lfr-. ;).l JO 
J:r;; :·l!J 0-1 

BigSundIIill.................... :Jo OJ 33.48 81 ]I) 25.90 34;1 44 ,).(; Harri,..o:o JfB 45 ·:::l 
::n•; 4,J u;, tl-li ..JU 0."l !tlanr:i.n _. 

3:14 Of.. 1-:' l\lanrnn 
300 40 :H Bi:.r Sand. Hill 

) ;-,.1 l )!'"' 4:~ 

J:..'0 ·t2 IHI 

IJprnaiHh'z -·----·-------·--····--: 30 03 l!).:3J: 811~l 37.3"7 3:)-! :l:l .'".;() Hie"~mirlHili 17·1 :1:J ;rn 
8'.l 04 ·i:l Deep Crt·1·k 2G:J 0:3 ~·.2 

.h·nk:-;__________________________ 30 OG i:t{J!J 81 :,.l(J H1.0:l 21- '.{fl 5fl DeepCre-1·k ----·-·--·-··· ~(·~ ~?~1 :i.""1 
3-!t Hi :.!i Berua11dez ...••. lt~t-< Hi 4.;.! 

Smith ...••.. ----··----···--····- :300.)3:l.fi.4 f.12"..21~1.lG,: .11:l4ll~l;Hf'11inn<lPz .. l:J:1 -l:2 ;{,J 
C~+ l ~~ l !"' 

1'rnvi1'. ------ ·---. _ -----. --- ... _ 

lticklt,r .•. ___ ·-- ... ---·-. ___ ..... : 

l)ieg·i ------ --------·---· 

P{~rsirn mon 

)lnNtl'l'l-l ••.•• , •.••..•••••.••••••• 

30 07 !G. '2(i . 81 2::J 4f:. 88 

30 08 25. 2:2 I 61 2(1 .)L 9·1 

l 
30 0~ 37.!. 9~ : 81 2-.) ;!;), 3;) I 

! 

:io 10 .'\\!. o:i 8l ~1 :2t!. 7lj 

:m lO 3:i. 10 81 23 11. H':I I 

24~1 lt' l~ .Jenk~ 

:H:J .)1 41 , Smit!1 
:J!).J .">1 2:J ,Jt'llk~ 

~4. 7 4fi 4.1 : .Tt'n k. :--; .• ___ • _____ ••• _. __ ... 
.'j,J Jl 18: Travis·------·-···---·-·-· 

14 ;)fi 3;! Travb ____ ........ ------ .. 
27;·, :!-l 3~) . lf ic.k(Pt" 

a4R 1;) 0'.! , Mit:kl('r 
18 3t) ~3 Di.ego .....•....•.... 

;'HI 2(; ~O 
23-! l;~ 11 

l)it'iro . -- - . - . --- . - - - - -- - . 
Pt·r~itnrnon. ···--·· ------ .. 

lfi3 ~1:2 O:.! 
11.-~ ;°):2 :fi 

H~7 47 02 
:2~35 5t.1 1:1 

]!\4 .11) :2(} 
i_I;) ~.-J ~jj 

JGJ-1 J.i ?I 
JHJ-1 :1;; :1-1 

Hil ~I 1~ 
7..J 14 oa 

Blake ....•.. ---···-------------- 30 12 31.91 81 23 30.57 3;;~ 13 34 Mastf'rR --·------···------- 17~ i:~ 4;$ 
3i 1 !ti O:J : Persirnmon. _ .. __ .....• _. . . l~H 17 lH 

Point Rolana -------------------· :m 1~ 4:t8-0 81 2l ;'lK.07 :u6 ~O ~7: PPr~immou HiG 20 '12 
813916 Blal;..Y ......•...• ~-------·- :.?fil :~:-: llt-l 

'l'am Smith .• -----------······--- 30 15 34.G7 81 i!'J 4·1.21 12 2:'"i 10 Blakl'. ---··-------- HE1Q;;17 

!\\ailL ......••..•••....•......... 30 14 38.19 81 24 53. 13 

Mulutt() Jack ...•••..•••....... -- 30 16 30. 20 81 25 13. 05 

St. l<abel!e ..................... . 30 16 53. 74 81 23 01. 78 

Hopkins. ___ ..•. ___ . ____ ... --- .. 30 lS 2:1: 86 81 24 53. Q,) 

Dru1nruck .•••.. ·--· •.. ~-- .. ·--. _. 30 18 38. 40 81 23 23. 47 

Sea··-·····-····-·--··-··-· ..... . 30 20 21. O'J 81 23 35. 77 

Coopcr't-i Landing_._._ .. ___ .. _. 30 03 27. 28 81 20 53. !'ir! 

Marsh ..................... . 30 04 33. 71 81 21 :JL JD 

l 1almetto ..•. _ •..•• _ •.•••• _. _ ••• _. 30 04 42. 56 81 ZJ 19. !~4 

Cook. ............................ . Bl 21 3:"i. So 

346 4t: OJ, Point Sn·lmrn ....•••.• ____ .. ltiC 4::1 :213 

3()(i 511 43 
243 1:! 5:2 

29fi l:J 14 
~5l 03 50 

349 04 54 
8:J 5() :30 

:n:i 011 56 
10 20 ~;) 

3.j3 48 09 
79 24 35 

354 m ;;:1 
~:.! Z.J :15 

7J 17 4(, 
l:J 00 :M 

340 09 31 
28 ;JH 014 

315 (13 "22 
271l 48 3~) 

Point f':lolann ------ -------
'l'am 8mith ........•.••••. 

'fam Smith .. _____________ _ 
)fail! ... ___ --- ----- .... __ .. 

Tam Smith ..........•. ·--· 
'!\fulntt() .Jaek .... ---------· 

St. faallelle ............... -1 
Mulntt(J Jack .. ·--- ..• ----. 

St. fanlJellP ----. _______ ---· 
Hoµkius .. __ --- . -·- .•. ---·. 

Dn1mntck. ·--- .....••..••. : 
Pi1w J.;land ..•....•........ 

Df'Pp Creek-----·-·-------
1\lauran ----·-· ............ ' 

Cooper's Landing ...•. _._._ 
Deep Creek·--------------

Co•lper'H r ... arnliug. - - - - - - - - - I 

Marsl1. 

9'i 44 :rn 8mitl1 _____ . 
34<-i 5\J 43 i 1\ianh. -----··-·-·· 

12G 58 ll 
tJ:{ 1 ~I !l7 

llfi H :lll 
171 04 01 

16!1 Q,j. 03 
26;.! 4~J ;2~~ 

13~~ Ol !");J 
l q(l ;l() 14 

lti!l 48 ~>(l I 

239 23 50 : 

174 ();l 59 
27!! 28 27 

251 17 (l4 
193 00 18 

160 09 4.5 
208 :.-:!9 25 

13:'i 04 O:l 
vu- ·m u:J 

27f~ 44 J7 
16() .;,p 50 

Tall Pine......................... 30 (J) 03.48 81 21 50.4D 349 13 25 \Cook. ...................... ' 169 13 33 
12 2'..3 l6 Hmith ..•.•...••.....••.... 1922"2 05 

Squibob.......................... 3U 08 54.2.l 81 20 58. 76 74 09 07 Diego..................... 2M m< 24 

AndrC'a. ________________ ----·- --· ~iO 00 J!J. 50 81 20 12. 6!1 

348 29 0.!) Mickler.......... Jfi8 ~l OH 

1:17 05 21) 
357 ;,;, 1,l 

Mattru.n --------· 
Cu.r;ac-ula ...••. ·-···- ·-----

~17 0-1 ''" 
177 Ih> 17 

_.H(.'lrr'.4. 

t'I m:l. ;~ 

31;:l~l. 6 

:!.W~-'"" 
;37-;-~J. ;J 

3:!it~I. I 
;!,•-'ii(i.!J 

(~.1'.l:i. ~J 

G:>'.11. :-: 

5'11'1.J.."' 
;~~O:J. I) 

:~:!.t :.:. ;\ 
;1:}1);.!.:-J. 

;'J'.27.;. -1 
4:n:.?.4 

fit.~~. 'j 
::i-rn:;.;; 

5:11--:;.a 
:"14'.)'/. ~~ 

3;2.':Jt<.0 
4,;::,t'. O 

4\()•,L :"'1 
::7~:.:.q 

~-l-L~. !l 
:!.:JIO. !l 

:El:!·.!. 7 
-:!~ti',, I:'. 

Y{lrrl.'-'. ltlilu::. 
l"j;):_t, ~ t ·1. ~ l'! 
'.3!r;;J.G ;.?.:2() 

2-;:~7. (l 

·U:J:J.':2 
l .. Ji; 
~.:J.:l 

:~.f,!l(i. !I ::!. 0-1 
:n:~·L :.!. i. 7t'. 

(:~ .~11. n 
i:.:Pt:. Ii 

:i;)fj()_ :1 :1. lti 
a:10:2. 1· 1. 0:l 

:~;-,-10. p 
·=->~(j-:1. u 

:~:"tr"tl. ~ 2. ll:) 
4.7:r:-. t-< :!. 1i:1 

7:-lll~ l 4. l;) 
::Jil/-f. 7 :~. :i~1 

fi5·l.). 4 ;~. 7~ 
:rr;:/:1. ~ -.;-, l-1-

3.)fr2. ::.! 
4~:.>. I 

-t.:\.:1-L ~l 
·!I :~;-J. ~1 

~11/L 5 
:..!74:-i. !I 

.'l;2~HI. () 
:)1 !l(I. !! 

4:!:-!~l. ;-< 
:Jl:lt,. ~; 

2. ;i~\ 

:J,;-;a. 7 41111. 4 :..?. 2R 
4:J:ti l 47·HJ. t< :..!. tl~I 

~I:H1.o · ~fi~7.a 2.00 
~-iOL l ~:.ki. l LS;i 

5iG~. 1 C301. :l ;1. 58 
3W(j. <J :Jt.n~. 0 :J. aa 
5<'3:,i7. p 
J8fi0. 4 

44~4. 4 
;3771. 4 

247P. ~J ! 
3-3~9. 7 

4066. 9 ; 
3275. 9 . 

327.t. :l i 
243-1." ! 

317!l. ~ 
3;)7;.!_] 

2J91.4 
:378;J. (I 

2174. 6 : 
a2ou. 4 I 

:3214. () 
l.'J'.-)S.~ 

l lli7. :! 
17.)3. 4 

2!:l:"i5. l 
::.?8:tl. 7 

(i406. n 
4:.t.21. () 

4~14. 9 
-ll~4. :l 

~711. 3 ! 
3~•:.!5. {j I 
4447. 4 ' 
3.J8'.!. 4 

a'18o. 7 ; 
2ti6~.6 I 

! 
347fi. 7 
3~UG. 3 

2615.1 ' 
4135.ll 

237R O 
349,,. H 

3;,.e1. () 
1747. s 
127~). 4 
l!Jl/ . . ! 

:J. 64 
::!. 40 

2. 7~~ 
~- 34 

1. 54 
2. Z.1 

~.33 
:!. 04 

2. oa 
1. 51 

1.H7 
2.2'.? 

1. 4!! 
;.?.33 

L:n 
1. !JU 

'2.0:1 
u. !J~l 

a. i':J 
l.0!1 

3'!31. f; 1. 8-l 
:tOtl(L 7 , 1. 7il 

2408. !l 2fi~H. 3 1. 50 
m:t ;J :' !'~"--""· ~' o. ;,7 

!:...IH.W,;\ 
;J!).')';,,!, 7 I 

:n:.1;.!1 
J:Y.!'2. {j ~ 

I. 78 
!!. 4ti 



 

124 HEPORT OF THE SUPERINTENDENT OP 

UNITED STATES COAST SURVl~Y.-GEOGltAPHIOAL POSITIONS. 

Name of ~tation. 

Hammork, .flag- .. __ ._ 

Alvnr1z'i:;llomw, cLimnt·:y ..•.•... 

Cedar Hurn mock. - -·. ---

Florida Ruf. 

I,TGNT~I "\'"JL-1: •..•. 

Section VI.-St. John's River to St. Augustine. 

Ln.titndr. Lougitutlr. 

2fl .5tl 21).0(l s1 ~o 31.9:2: 

2!1 .')8 ][). 72 81 20 13. 41 

3(1 02 4~. 5!l I 81 21 lG. 87 

24 G:J ;)8. OG 80 4:! 17. P7 

Azinmtb. i To 8tation: 

l!l;) 4~ :w' Anctren ....•..••••..•..... 
15~J 5e 2li .Manran .....•.•. __ ....... . 

Back 
Azim_ntb. 

---,--
i ; I 

Dh:itance. Di~tancc. i lli"t. 
I I : 
, ___ :---~:-----

};") 42 40 I 
:J3H !58 00 i 

Jl,Jctrcs. 
1904. () 
4179. 7 

rards. 
208:!. :2 
4;:,7·u. t' 

.Mile~. 
l. lt< 
~. tiU 

2fi:1495G Ca:-:nculu ..•••.•.....••.... ; 83495t) 16:1.8, 179.2: 0.10 
243 J 1 U H n:rri~o11 . ___ •. _. 63 12 01 3018. 6 3301. U ; l. 87 

lJO ~1 O~ T>ef>p Crrck ·---·-···-····· 290 20 37 l73ll4 l!H4.:2 1.09 
5 37 or; 1\Iaurun ····-·-----·--·····' 185 37 0:.!. :::?320.4 2537.G 1.44 

i 
···········"'·····-·--·······················-········', ...... _ .. J_. ___ . 

TWIS IO:Y.5 ..••..••..•..••.•.•... 1 24 fi7 :>7.:2:! FO 44 40.~l!"l :1:n 21 2:2: Lignumvihe ····-------··· 151 2-2 23 8il84. 5 916~). (J 5. Ql 

'J'orr:r-· ......•...•. ·-----. 

'\\ .. l'iot .• ·- ••• --- - •• --·- ••• --- •• -

!\lark ...•...•.....•.•..••........ 

Middh· Plnntntiou .......•..•...... 

Lo'v ............................ . 

Pig-<'<rn .. 

llauk .........•..•.....• 

Tav~'fuie1· Cn·ck .•...••.•...... 

Pie .... --- __ _ 

81·vtcr •.•...•..•.••.••..•...... 

!\Ion~ .... ___ •..•..•.••..••••..•••. 

UattL ..................•... 

Uammrrroint. ......•.......... 

Uotlk Point ..•.•.•...........••.. 

llntternut ........ . 

lfond. ···-·· .................... .. 

'Ylm.h•buck. .•.....•.•••.....•.. 

Tony ••.............. 

Biuin ··············-···-······ 

Greentop Tree ................... . 

J)eep Point. ........••............ 

S11it .............................. . 

EastKl'y. ··········-··--·····-··· 

::?4 5~1 13. 01 · so 40 rn. 1e 1t: 5~ 04 
7;2 10 5fi 

LigllUrnYitffi .•••..•..... - .. rn~ 5J 14 
TV>' iu K('y:-i •••••.. - ;Jj;2 o~ ()5 

24 3;) 22. s1 eo 37 su. 75 1·0 Jc 31 Lij.tnurnvitm ............... : 250 1-14;) 
I 112 .)i) ::W Twin Ke.y:-1 ..•... -···-···· 292 53 50 

~4 58 M. li0 I 80 3H 03. 02 344 47 21 
7D ~7 07 

rpper ~Iatacu111lJa .••...•. ! 164 17 4H ! 
Twin Kl',Yi-: . . . . . 259 24 45 ! 

24 57 ]~. 17 EO 33 3D. 02 

80 3fi 3~--1. 48 

BU 3.3 27. 64 

117 OD 41 Torry .•.•..••.. --
J:Jl Q(i ,W \Ye:-t. ... ----------·-····· 

15 rn 08, rpper Mataciunba ...•.... 
:14.G ·rn <l;J' Mark .••••.•••.•...••.••. 

92 ;_"j4 27: "r('~(, .••• -••••••••••••• 

UL 57 ;"1:1 Ens.t ..... . 

~o 34 47. ;HJ 
1

; :144 ~~ 35 
28 {J7 54 

Mid,111• PlnntR.tion 
Ear-;t •••.••.••.•••. 

297 07 ;il 
:~01 2:J .:2!} 

Jlr> IR :M 
1t1ti 4~l 32 

;)7:! :;:: o;; 
2!Jl 5G :~2 

11.4 ~I 0!1 
:.!ll8 07 07 

I02fi!l.J I 112:rn.o ri.~~8 
7705. 2 I H~1;. ~ 4. 79 

7693.2 8H3 l i 4.7~ 
122::i. 4 13;m-1: n i 1. 5~' 

I 

~~'.J~: r I 1 ~~:;j: ~ j ~: ~~ 
~2PFI:. !l 
G(}4~. 0 

8)):2L 8 
4~17!). 1 

94lli. i< 
J.79\-l-, 8 

83.'i:!. \l 
Otitil. -4 

R!l77. 0 5. 10 
iilil3. !I i 3. 7G 

I 
!l'.l::?::!.-1 ;;. :10 
544.). 0 ;3, U!l 

!0•297. 9 5. i<5 
C:H2. 5 :J. GO 

!it:J4. 5 
7:..>::H.3 

5. 19 
4. 14 

:J.i O~J 2 l 20 80 :JO ,19_ :~-t ;)() :J8 ;;; Ea;;t ••......•..•..... 2:-l(i 2fi ~O ! 1177:), G 1 :::K77. 4 7. :J2 
84 :j!J !fl Low ................ . ~G.f :JI 3.5 : 0700. 1 1;u1. U 4. lti 

I 
;:H 5H 11. ~:~ :30 3tJ 10. 04 2P2 :22 19 : Mhhlle Plnnh1tiu11 ..... 

:~;.;:, 04 1 O · .!\.fork . 
10~ 2:3 Zfl i 4G7l. 1 !1W8. 2 :.!. ~O 

;.?5 00 41. ;'i:J 

250fi3Fl.l~ 

i!.S 013 30. 21 

25 08 51.30 

25 09 34. 25 

25 01 4e. 83 

25 04 rn. OG 

25 05 08. 00 

2;) 07 51. 78 

25 06 1~. 6G 

2~i {);) 07. 21 I 

25 06 59. 8~ j 

2'i w 40. 71 

RO 32 4;,:. 41 

80 32 09. Bl 

80 29 23. 03 

80 30 :!O. 42 

80 27 46. 50 

80 ~o W.94 

RO ~~3 24. 01 

80 31 13.11 

80 28 01. 02 

80 29 07.Gl 

80 27 45. 58 

80 26 16. 54 

80 27 OG. U7 

eo ;n ss. ::;1 

80 3:J 03. 21 

~o 3G :J!l. 48 

G:3 56 20 
140 08 :J!) 

~1 ~;") !27 
3;J9 32 :27 

2::! 30 ~!-} 
92 5H 59 

339 3fi u:i 
36 12 ;,;1 

25 27 fi(j 
72 57 31 

184 17 fl3 
167 0:1 11 

44 07 06 
205 53 52 

56 54 20 
230 3G lu 

68 07 51 
149 34 41 

214 ~8 5.~ 
133 59 3'.! 

112 53 10 
47 2Z 3'2 

95 54 27 
40 50 33 

167 51 48 
141 47 23 

323 51 3fl 
27:1 5.1 :17 

59 ITT 4o 
345 O'.! 35 

210 59 4fl 
170 27 16 

17;-, ().! l~l ' '.~G!l;'). l 

Uank. ······------··- ~·13 ;w .~2 
Lovi.· ...................... i 3~0 G7 :Hi 

Low ........•..........•• i 

Pigeon ............ ·····-··I 
Pip:con ..•...••.•...••.•... ! 
J>i;~ + ••••••••••••• I 

·1 
Hev(~r ....... _. _ ..... ---
Pie ...................... I 

~~~[.:::::::::::::::::::::\ 
~;~~~~~ : ~::::::::::::::::: ~ j 

i 
~~,~ : : ~ ~: ~: ~::::: ~ : : : : : : : : I 

'1 

Low ...................... !' 
S~ver .................... . 

P1geon ·-········-··-······ 
Sever ... - .........••... ~ .. i 

~~~::: :::::::~:::::::::::.\ 
~e0:~;: ::: ::::::: :: ::: :::::I 
~~-:r.: ::: : :::::: :: :: : :::::I 
'l'ouy .••.•. ···-·· •...•••. I 
Moat .•••..•••..•••••.•.••. j 

i 
LowKPY·············-····1 
PiPKflY-······-····-······ 

D_tep Point. .•..• ____ . ____ .
1 

Pie K('Y .•..••... --· .•••. -1 

~i~~:i~i;t.::: :::::~:~:::::I 

21 :i 24 2(1 
1.')!,! 33 01 

20~ :rn 03 
272 58 48 

I[';!! 36 27 
2LG 41 :J.'5 

205 2'7 15 
~5~ 56 ~5 

4 17 Ofi 
347 0-~ 40 

224 06 31 
25 54 23 

23() .52 49 
f~J 37 m 

24~ Ofi 40 
3i,Mj 34 1)6 

34 2!• 20 
313 5~ 01 

292 52 04 
2'27 21 50 

275 53 08 
2'W 49 49 

347 51 31 
:J~l 46 01 

14:3 5J 00 
93 5G 05 

23!! O'i 39 
lfi5 (~J .38 

31 OJ 43 
350 2ti 43 

1;4no. 7 
G4fi4. 1 

80(!7. 6 
6465. !; 

G2H3. 7 
41i74. 0 

4G30. 3 
510!.I. 0 

6270. 3 
4500. 5 

2fl50.0 
913~. 4 

33.'iO. 7 
4756. 0 ' 

7160. 9 
:~98G. 5 

5079. 0 
4548. (J 

3998. 1 
2842.:J 

4709.;, 
3705.1 

5253. l 
446'J.9 

fil78. 2 
tt774.a 

~1103. 2 
97!17. 3 

~039. 3 
5814. 3 

14659. ~ 
13418. 4 

404-G. !J ~.:Jo 

70!)i:( J i 
W7.:;.4' 

8756. 9 
7070. B 

fi8~2. 5 
5111 4 

5063.5 
5587. 0 

6857.0 
4928. 2 

:mr.. 1 
!J986. ti 

36G4. 3 
5201.1 

7831. 0 
43.)8. 4 

5.554. 2 
4!.17J. 5 

4372. 2 
310K:J 

5150. 2 
4051. 8 

5744. 6 
1888. 1 

5662. 8 
9595. 3 

99:\5.0 
10714. 0 

10541. 3 
6.158. 3 

rnmo. 9 
14674. 0 

4. 0:1 
:J. 40 

4. 98 
4, ()'.! 

a. 91 
~- !}0 

2. 88 
3.17 

3.90 
2. 80 

1. 77 
5. 67 

2.08 
2.9ti 

4.45 
2 48 

3.10 
2. 83 

2. 48 
1. 77 

2. 93 
2. 3U 

3. 26 
2. T8 

3. 22 
5. 45 

5. '"' 6. (19 

5.99 
3. 61 

9. ll 
8. 34 



 

'l'HE UNITED STATES COAST 8URVEY. 1~5 

UNITED STATES COAST SURV 1ff.-GEOGRAPHIOAL l)OSITIO~S. 

Section 1~1.-Plorida Reef. 

~ame of stn1ion. Latitude. Longitmlc. 

IlohKcy, fiugintr-cc ..•..••....... : 25 06 lG.3~ 80 a512.5-1 

i 
Purk Kt.'y, fiag iu ll-el' ••••••• ·-----i 20 07 27.01 80 ;J;) 57. l!J 

Lake Kt•y, tfagin tre~ ·-·--· 25 08 l~.~ll SU ~3 3f.51 

Eagfo KL'y, fiug in tree............ 25 09 19. 7fi 80 35 53. 6J 

Mainland l. :fiag in tr1•t"- 2;i l~ ·1:.?.1 11 r:o :J4 47. $).1 

l\:Iaiulanrl 2, flag i11 trr._·c 

St. Jouph1 ~ Rny and Cl.enr Tf/"ater 
liurbur. 

SOUTH A:iCLOTI<: ..•••••.••••••••• ' 
: 

PI:\'Y JlOINT ···-···----- ••••.•••.. ' 

25 11 08. D3 

2s io rn. 40 

28 10 00. ';',) 

Hogl~lun<l l\Qrth ..•.••..•••..•... : 28 D.) Hi.93 

ludian Bluff___________________ 28 06 36.51 

EO :3!l Hi. 15 

8::? 50 27. 19 

8~ 47 47. ~d 

Azimutl1. To station. l~uek 
Azim nth. 

--------- ~---- -

10.G 0:3 4.'J Deq) J><,iut. .••...••..•.••. 2Fl-t) ff.! :34 
26-:2 3:2 3.l l'iv Key.·--·--·---·--··--· ~:.! :u 5;3 

200 0\141 Hpit....................... 211 l(l 04 
241-i .')U ;);3 l\loat K1•y {_)~; 5:! ~.5 

';t 21 :w Det•p Poiut. ......•........ :!:'ii 2:-> 40 
201 0:3 o;i 8 1J:t-........ :..!: :3:3 1.s 

31~ I!! 3:3 Pk Key·---·-···----·---· 133 ll fl>< 
!213 l:J 4D Sp;t- .••.••..•....••••..•• , B:J 21) 58 

3.''H -:n :7 Pi(' Kr·~'-·------·---·-----· )7-! 47 28 
17 10 J~l Spjt................. HI'? Hi "27 

:J:J·.,? ](j ;)_.... Spit. .........•. 1;,"J 17 4:~ 

;~:lt :J:J 51 l'H Kt·y .....•......•..••. 156 ;..!;-, Ol 

2H ~G 1i 
3U4 ..J l U-!"J 

Sµit ........•......•.. 
Pil' Io\(•y ..•. --- .•.••.•.... 

South Anclotf:: ...•...• , ..•. 

104 ~~ :i7 
):!4 44 tt7 

170 :30 31' So11tli A1wlo-tt; ....•.•...•.. 3.'J.1.i :10 31 
1~17 3(i 53 Piuy Point...... 17 :37 40: 

13~1 ~2 ,j.e Soutb Anclott: .•........•.. ' ~n~1 2! Hi 
165 4::2 48 PinyPoi11t......... 34.) 42 ~O 

HayotHl-t 1,oint.. •... __ ........ __ ~>8 0:3 El.60 8:2" 48 rn1.98 1;i;4 41 0";' ! Hng l?<l:m<l Xortb_ .......... ! ;3J.t 40 ():.! 

1$3 4U 5t<. llldi<tn Illuff----------····- 5 41 OH 

St. Jot1(•ph'~F'lat. .. ---···---·----· 28 02 10.43 82 -lU 38.7.3 lfi7 1::1 34 H·ig lt<lmul North ...•...... :-l4i J'.~ 11 

Orange Grove ............••••. 2e in 4e. 9o 8~ 4t3 19. 32 

Elb0111: Kf'!y .. ----. _____ •. __ _ 28 OU 43. 41 8~ 4~) 21. 65 

Longr<:uch ...•••.• __ •..•. --· .•• 27 5!) 31. 98 82 48 44. 0. 

Bllml Key·----------·-···--·--· 27 ;)9 12. 12 82 49 47. :l6 

Clearwnh·r Bluff ...... __ . --- . __ ::7 57 !55. {j() 82 49 07. 68 : 

North Ease .. ·---··----··---·- 27 58 10. 3'-' 82 50 47. 31 

McKa_y•1:1 Point .••..•.•••..••••. 27 55 52. 08 82 50 14. 18 

228 41 ,)8 Ba:r(~nt•t Point·------------- 4~ 4::.! 40 

11~~ 41 ~ ~± .. ! H~·t; It-iland North ......... . 
r-,> :-- <J-S ! Bny1rnet Puin~-------------

170 OG 44 St. J()8Pph'~ l<~lat .......... . 
2;!t} 05 30 ' (>ran gt.: Grove ....... - ... . 

1;)3 H1 2(<: Elbww K"'Y·-·······--··--·: 
1f:':~t J.:-> ~J Ora.ugc CiniYe --·····-----·: 

194 02 06' Elbow Key ....•...•••..... 
2.)() 21 54 Longn·;:i.cb ..•. -----------·: 

15fl 17 08, Rlind K('Y---·------.--·---
191 ;J8 03, Longreach ..•. -·----------1 

220 4~ 34 , Il!ind K<·y •.. - ••.••••••••. 
279 26 :H . ClenrwntPr Rlnff .. __ . __ . 

205 32 50: Cl{'Rrwater Bluff··------
167 5U 09 '.North Buse ...•.. ·-----· 

311 4() 14 
::, J!} 47 

3511 (Jf) 36 
40 05 ~)8 

3:J;:; 1~• 11 
u 15 37 

H- fl2 lt 
70 ~2 2:J 

:1:1;) 16 50 

ll '"" 14 

404402: 
9~ i'I lf 

25 :33 21 
:i47 .:58 54 

.ftlor,,'I. Ynrtl.~ 1!il1."'. 
4~:{~). !) ;)':.!~!:.!. 7 :L U I 
5i6'i'.:! :>ti01'. 7 ;L:..!l 

438:::?. ~-l 47~l't n ::2. 7:! 
65~l·G. e: 7:21·1. U 4. lU 

7t>t1:J. f:i t< Hl2. ,) 4. 77 
::?6i.ll, ;.! ! :.W-13. o , 1. G7 

E26(1fl. 2 I 94H. ~ 5. 85 
47ttl. ;) 5:2:27. ~ -:.!. 97 

s: c1:5. 1 t<~n:1 .. ) n. r>4 
2-~~7u. I::' '.!1'311. :i l. fJO 

G307i . .I_ (i,.;:l.'"i. ·1 :L q;! 

l:.!04-L ~1 l:lli'L ~· 7. ·1~ 

10..i7i. 1 
1-rn:u. ~ 

11 ~:-1.--'. :~ 
11;o•r..!. -1 

H14;). 7 lO'J:llJ. 1 
HOd!l.3 

1 
!):,ltc'.. l 

!J04-0. 2 ~?!3fi. 1 
H487. fi 7tJ~J4. £' 

fi. 7,) 

D. 0'.I 

;)~l-i7. !l :J7110. ~ :t 27 
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JO-I (I] 17 
1·1) ;)J lt:J 

2~H 01 ~-! 
114 C:? 11 

;.?!n; J:i :rn 
1u w ,w 
:l:~R 5:-l ~n ' 
171 ~H ::;.o 

3;,4 30 ()\1 

BU !"i-t :lt-i! 

2'.~ 45 ()() 
Ille ~I 01 

~;)() 4t2 li? 
JG[) l~ 07 

8-2' Afl 4:, 
11~ 11 lJ 

JR! 10 :n 
:164 50 2:.! 

20~) :28 07 
i!7~ OK 4'.l 

~~G :io J ~l 
l~ :?7 JU 

I 4~ J4 
tl:J 43 Pt.I 

~77 :.17 ]() : 
321 5~ ()j : 

3.}!l7. 7 
::l7M·L 4 

17-::i.·1. 0 
~i-<J r_<_ ~I 

710•). ~ 
7t"UJ. 4 

!"i 1 : I !i. ~ l 
.-::.Jl"'r'_ 7 

u; l":-1. r~ 

773~)- ~ 

3(~~-L 3 
4l:Jtl. 5 

lPt-'.fi. 4 
:l118:?. 6 

60~!7. 2 
5/(l!::'. 4 

7764. (j 

~J:J:). 7 

;}til7 .. J 
~:J~'~- :J 

r.i1'l-L 7 
t34{;:3.-I 

1.07 
1. 73 

3. 4/l 
:1. ~4 

4. 41 
4. t:t5 

3. ~4 
4. ~I 

7:-1.i. ~' i?:I{)-.}. 4 4. f!;J 
~f--ll:L 1 lOJ~J•l.'.2 6.10 

5~':'0. ~} 
t'16U. 3 

8:>5:2. ·1 
50:!6. 3 

10371. 1 
7LiO'i. 7 

!l~7:!.] 

t:-Oi'.J.O 

13~.}4. (j 

B4-11. ti 

4t'.<fi:'.1. ~) 

83'.li. !) 

8:ii-.7. ~ 
.Jl Gil. G 

17;)7. ~! 
b~Jl. u 
:!(",);-;, ~ 

439-:L ~ 

73."5-L;:; 
U:.27.J. U 

:-3:2i:J. '.I 
186:2. ~t 

:51:U.0 
t'it<4~l. G 

GG,'ifl. 3 
41t>·L 7 

1:2"1li!.1. 4 6. H:! 
9771), :j ;). 35 

:i7(i-L l 3. 27 
~):!.)l. !l .). ;,!\) 

1.i;:1;-1:2. r- ;)_ ~n 
Gl~:-iJ. n :J. ;.o 

ll:'iOJ.:: 
s:irn. ::i 

6. ;17 
4. 73 

11)7!!3. ~ 6, 13 
t<8:3v. o ~">. o·..? 

l.)J..:Jl. (f 
llJ:l:!•).1 

;):}HI. n 
!~:~:~u .. J 

~ll ';'~-ii 
,)j:;tt:J. u 

8. fil 
5. ~7 

3. o~ 
5.:m 

5. ~l 
3.21 

l!'-::~. 4 1. 09 
747L:.2 4.~4 

:rn1:), I) I 1. 71 
1i-!tl."1. cl 2. 7;3 

~:1(11. 4 
10i·!:3. t' 

3.it'll ;:) 
2j\'fi. ~ 

:!~:~!I. I; 
2785. fi 

.)~30. ::l i 
7·HIO. ;J : 

7Z~2. 4 
4~71. 5 

::?. o:~ 
l. lG 

l.fil 
1.58 

3.31 
4. ~!I) 

4. 14 
2. 77 

fi JO~. :-> , GG~D. 1 :l. 79 
:.lZG7. 3 ; 3.Yi3. 0 2. O~i 

6\H4. t! 7;.94_ G I 4. 32 
:!77G. 5 :Jo:w. 3 1. 73 

;!:214.~' 
41.in~.H : 

:l·H7.~ 
4430. 4 

3348. 7 
~J!'!ff. u 
fil)!)'j'. :~ 
51:!4. ti 

4717. 0 
·fi':Jji_ .') 

412:2. 7 I 
G7l:J. :J i 

3.:)l.')_O I '._!_fl() 

5U7. t!" 2. ~ll 

3/l~l.,.,: ::. 14 
4~66. t< ~. 77 

3f!r'U. 7 2. 20 
tiaU.'). l :J. 6::J 

.fi1W7. t". 3. 1n 
.>t;H-i. I 3. 18 

.11;:;t'·. :1 2. !-);J 

;""1l7\:1. 7 2. f;-1.J: 

4727.2 2.09 
7:341. 5 4. 17 



 

128 REPORT OB' nm SUPElUNl'ENDENT OF 

UNITED STATES COAST ~URVEY.-GEOGltAPlllC.\L POSITIOKS. 

N amp of :-;tatinn. 
i 

----------·-- - -I 

' 

ST. G.Et>T<.GE lsLAKD BASE, l'~. eucl 
J 

ST. Gl'.:01wE ISL\ ND B.\fl:, V\"'. enu.: 
l(.oyal Bluff .. __ .. __ .....••.....• 

Dog I:-larnL (A. J\I.) •.•.•......••. 

Crook('(l Riv<'r ............... . 

Dog hlaud, Ea;,,t .......•.. 

l'irn· TreP ...•..•...•..•.......•.. ! 

Palnwtt 'Point .................. . 

St. Janws hhtnd ............... . 

'l'urk<·y J>ofot. ......•..•.......•• 

Dog lila11d Light ......•..... 

Sonthwt'~t Capt• ..••.•.....•..••. 

HailPy ------ ' ------------

}><•nimmln Point ..•••.••..•...••• 

/~'cctio1t YlI.-St. JY!arlc to St. Bha. 

T~ntitnch~. Longitn1l0. Azimuth. To Rfation. 

---------

:l!t 44 5ti. 77 i'.'4 42 23.:~u .. ·- ... -· .••• 1 ......•...•..•... ______ . 

29 43 51. 80 

2!.J 47 33. 8.) 

2D 47 00. 5{i 

2!i -19 tiG. 0·1 

29 !:>lJ 47. OH 

2!) 51 JO. 10 

29 j:} 10. 46 

84 43 47.75: 

8·1 4·1 51.t<O 

84 3!) 41'. 5:J 

84 ·10 32. lf! 

~4 as 47. u3 

84 38 03. 27 

29 54 4U. 6:.! ) 8"1 :!!J 18. :31 

29 41) 50. 7:J ; 84 38 37. 97 

227 55 06: East Ba~c. ·····--········· 

:f..20 .31 !25 ! }}a:-;t Bai-tt~ ·······-··-··-··· 
~145 il2 11 \V1~~t Ila~e. ·····-··--···· 

ff! 11 :n, RoynlBluff ............... . 
475143 Eu:otBu8c .......•..•....•. 

317 ·1G 46 Dog T"'laud. (A. 1\f.) ....... . 
57 53 43 Royal Bluff ..••••..•....•. 

61 43 22 Dug- blaml, (A. M.) .•..••.. 
96 12 :?U 

1 

Crooked River ......•. 

60 48 ~H 1 Crook.t>tl River ...•.••..••.. 
la 13 40 I Dog ltila,nd, (A. M.) .••.•... 

30l 38 ~I Dog lriland, Eaii'.t. 
;ZO J2 08' D<J{{1~1am1, (A. M.) .••••••. 

3JH ~l :1:3 Doghlarnl, Ea.Rt ....•..•... 
5i 50 46 V~~lllH.;>ttoPoint ......•..... 

72 33 :J!} i St. .Jame.~ l1'.'11.1nd 
415123' Dog Island, Eu.:::;t ......... .. 

56 3114 i 'VP1>tBaRP .............. .. 
~~! 04 ~7 I>oghland, (A. M.) .•...••. 

naek I Dii.;ta11N'. ,: Tiisfall('i'. 
Azirnuth. 

! i 
·----'-----

lllctres. ! Yards. 
........... i ...... ·! 

47 55 41 29e.i. 6 I a2G;1. s 

HO ;';2 37 j 
ltl.J 5:! 4.1 I 

I 
'277 ml OG : 
2:J7 50 23 

167 ·17 08 
237 51 34 

241 42 31 ' 
276 09 ;33 I 

:.HO 47 :10 ! 
Ul~ 15 10 j 

121 40 OD I 
~OIJ 11 Hi I 

I 
17~) 21 3G I 

2:H 4!l O!l, 

G2:H. 9 
7049. 5 

820~. 7 
567~J. 8 ! 

5fie8. 0 ' 
'8:!3:3.] i 

!1::!73. ·1 I 
9390. 0 . 

32~1. c-; 
7163.4 

6'.27:1. f) 
s1i;0. ;1 

G!~~17. 8 
fi-t:t3. n 

25:2 ;.m 5;) ! 92;)(). fj 
~21 48 43 ' 13117. 1 

2'.H·i 28 40 i 
27~1 03 5'..! i 

9!--'80.D 
HIIS. J : 

Hfll8. 3 
7709.1 

8!l71i.H 
fi:lll.2 

(1(}1.).2 

9003. 5 

10141. l 
Hr2G8. C 

:-).5:2:L 1 
7B35. a 
f,fl.)!). 4 
t!!):->2.:3 

/(i.)2. ,"j 

7n3G. o 

1(11Hi.2 
14;144,5 

10!114. 0 
2D1l~. 0 

lifi'es. 

l. 86 

3. 87 
4 . .38 

5. IO 
3. !J:J 

3. 4:1 
5.12 

5. 76 
5. 84 

3. HO 
5. 09: 

4. :15 
4. IJO 

5. 7;) 
8.15 

G. 20 
1. I ~t 

2~ 5;3 32.82 t'4 22 30.19 100 49 3tl Turkey Point. •••.......••. 280 4fi 0() 1114.J.l 12127.H <J.!)2 

~4 2il 30. 54 

2!l 54 2-1. 22 8·1 25 21. 27 

Gtl 44 :2R I>og-hlarnl, EaHt..... 24.il :3/"l 22 i 21J4t'1.2 2:31:.!7.0 J::J-.14 

:m·2 :12 1.'l 
6;i 15 O!J 

14:1 44 50 
2~!J VO 5-1 

Houthwer;tCape ..... 
'l'urkey Puint ...•.. _ ..... 

Bailf'y .......••........... 
[':;outhwc.st Cape ...•..... 

1:!:2 3.J l!l I 
i!43 43 Jj : 

:323 44 15 
109 02 ]9 

71).18. 4 
4D;~,J. [> 

314!. 1 
4834. [i 

~=lfl·!. J 
5;397_ :J 

34:15. () 
8:308. 7 

1. !l5 
:J. 02 

FrnnkHH ...........•.....••...•.. 1 29 5.) 20.70 · E4 24 3G. 34 314 ~7 41 
34 4~ :H 

8outh\vt·~t Cape ..... 
Pemn!<.nla Puint 

134 28 44 
214 43 12 

4741. 4 
2llt1. 7 i 

Jl85. 0 
Z-H~~. fi 

2. :15 
l. 31 

Jardella ..... . 29 53 ~9. 20 

'Vcllo .••..•. ·-··-······· ... 2U 54 52. 52 

l .. ight-huw1e Point. .• _ .. _ ......••. 29 5:l 53. 94 

PorhL'll ..•..................... 2~ 56 09. lH 

~J 56 3!J.40 

Uou~rnn ........•..•....•. 29 57 19. 0-) 

Uohinson .. _. 2!1 Ii8 Ofi. 17 

f;opdwppy ..•.•.•...•..•.. 2<J so 02. a6 

J..1Hll!oliHg ••••••••••• , 29 ~7 5.1. 28 

29 58 3!1. 66 

Chair1.•s .••...••.••••.••••. 2!J 57 38. 94 

Ocklockouy ..•...••............. ., 2'J 58 14. 36 

Bald Pnint ..••..............• 29 50 :l4. 39 

Porter·~ hhmd ................ . 3() 01 21.[lf) 

Sht•ll Point ...• 30 0:1 26. 58 

81. Mark'> Light 30 ().j 25. 76 

81 ~£) :J:3. 23 Z-2!.l 1:2 :!4 Uail'"'.V .... ·------··· .•. 

84 22 13. 7:.! 

84 20 34. ;;u 

84 2.'l 21.41 

84 2(i l~. !)~ 

R4 2fi 4:1. 2.R 

84 25 03. Vl 

~4 24 50. 21 

84 2-2 56. 59 

84 22 .rJO. 27 

84 21 17. 20 

84 ::?!! '10. 70 

84 21 48. 71 

84 17 15. 41 

64 lU 38 42 

I 255 5-t 4i! Pl'niuc1ula Point .•... _ ... 

10 l 2 27 : South west Capo ..•....... 
102 47 09 Franklin .. _ ........... . 

124 (Xf 03 "T-Cll!\ , .••.... ••• • •• .. •• 
7rl 10 (JO South \Vest Capo 

6\.1 21 :!O , Halley _ ... _ .. 
320 5V ::!ti ; }'rank.lin .••..•....•• 

JG 07 [JJ 
303 56 02 

40 40 53 
3.>1 41 51 

:J.t:l 0:5 04 
307 18 o~ 

57 00 18 
13 57 3~) 

170 12 03 
97 27 5:3 

101 3-t 57 
G4 5:.J ~JI 

174 4il 59 i 
125 38 4~ I 

l~~~~ i 
148 24 151 
]27 48 20 ! 

200338! 
:ua 5~' 24 
(i~ 16 2fl 
2;! 2l 57 I 

72 30 40 i 
80 18 10 i 

Baile1~ ..•.......•...... 
l!~orb~s ...•.•.••.........•. 

Ellis ..••.•.•.••..••..•.••• 
~·orbllM. _ .•.•••••.••..••••• 

Efli1'l ___ .•.•....••.. ·-·-·· 

I 

Houston. ···············-··i 
H.obin1-10n .••••••• _ ••••••••• ! 
Ilonstou ...•.• ···--·-····-I 

I 

~~)t~~~(;ii~.: :::::: ::: ::: : :: 1 

~~~~;~o:::.:::: :~::::~:::::I: 
Pi,, coJinc Bayou .••••••.••. 
Sopchoppy ............. _ --! 
Picc_oline Bayou ........••. i 
Chmreti .•.•.•••..••••.•.••. 

1 
Ocklockony .. ~ .............. j 
Picco line Bu you ..... - •.•. · l 

Piccol~ne Bayou ..••. __ .. _. ! 
Hald Point .... -··--- ... ··· j 

Porter'" bland- .......... - __ 1 
Bald Poiut ..•.•..•.....•.. 

1
1 

Porter'H bland .••••. _ ...... . 
Shell Point ...... ·----· .... ] 

4;J 13 !);) 

75 56 48 

190 E! lV 
2r-:.! 45 .)1' 

3(14 08 14 
258 ro o~ 

24!-l 20 45 
1-10 5U 51 

J!:l() ()(i 52 
l:.!:'J j{i !!8 

220 40 33 
171 42 00 

J63 ();"i J!l 
127 18 44 

236 !5!1 28 
H.l:l ~7 24 

350 11 56 
277 26 5G 

281 3:J 53 
244 52 32 

354 48 56 
am :n 41 

28f> 17 32 
2·1G 23 02 

32s 23 47 I 
201 47 0-2 I 

200 o:J ().j 
164 00 OB 

242 14 O<J 
20'2 20 24 

2!)2 25 (J4 
260 14 51 

6471. {i I 
6!!68. l 

2-1!13. fi : 
a~~~2. o i 
:3213. 7 ! 
3l(;Y, :i I 
rn~I. 0 ii 

HJ~O. 8 , 
I 

lGJ;).8 I 
16Gfl.8 

i 
163;). 5 : 
:ll9:J. g 

2792. =~ 
2:JGl.3 

3176.1 
:1:.!;_)7.:i 

2158. l 
3057.1 

348:1. 5 
331i:J. 7 

1P77. 2 
441l8. I 

2775. ~} 
272:?.8 

2890. 7 
5288. 7 

5:11J4. 7 
85;).). 7 

s-.trn. 2 
1~105~). 2 

1882". 9 
10786. 8 

7077. :2 
71i:~O. l 

272f.. ll 
428U. D 

:J514. 4 
34G5. 9 

21Gtl. 4 
2100. 6 

185.i. 4 
18!!"..!. 7 

l7t<P. 5 
2399. 2 

3053. 6 
2582. 2 

347:J. 3 
33fi:.!. l 

2:WJ. I 
3:l43. 2 

3809. 4 
3678. 4 

20.)2. 9 
4820. 6 

3035. (j 
2!n7. 6 

3161. 2 
5783. 6 

5801. 0 
9356. 2 

9046. 2 
14277. 9 

20f>90. 6 
117g6, 1 

4. ll:! 
4. 3.1 

]. 55 
2. {4 

2. 00 
l.97 

1. ~:3 
i. rn 
J. 05 
1. 01 

1. 73 
1. 47 

l. 97 
~- u~ 

1. 34 
1. t)(l 

2. Hi 
2.09 

1.17 
2. 74 

1. 73 
]. 69 

]. 80 
3.~~ 

3. 30 
5. :32 

5. 14 
8. ll 

11. 70 
6. 70 



 

THE UNITED l:lTATES COAST SGRVEY. 

UNITED STATES COAST SURVEY.-GEOGRAPIIICAL l'OSITIONS. 

Section VIL-St. JJ!Iarlc to St. Blas. 

N~mu• of station. LHtitude. LrmglrnrlP. j Azinrnth. : To station. Bal·k 
Azimuth. !Jistance. Di~1 allt'f'. Di"t. 

------------- ------ ______ , - _____ ! ____________________ _ 

\Ve~t. Bayon Point.. - . ·- --- - - - - -- . ao 06 37. Gl I l:H 12 5::1. 4l 

N-ewEastRiver .••....••..••..••. 30 OG.34.53 84 09 li.ES 

Port Leon ...................•.•.. i 30 07 3().69 84 ll 21.21 

! 
\Vulker ----··-----· ...........••. : ;30 (I~ 2!1.15 8-11:! :l'2.17 

South Ra6('-·············-·-······ 30 OB 3~.:JB 84 11 4<1.47 

1'"on SL Mark ....•.....••.....••. 30 00' (1L32 

0 

J17 Hi :i7 ~t. Mark'~ Light. ... _ .. _ ... · 1;r7 11 '11 
4tl ;w ·18 Shell Point................ 2-2:1 27 39 

90 ;)() 07 \\,,.pi;:t lfa\-"OU P\lillt . . ~';'() 5.t J'i 
~~ 3:! .Jl St. ~fark\, Lig-ht. ··-··--··· 2Ut' :J:.! 11 

;JG 1-2 ~2 '\Yt>~t 11aYon Po·i11t ..•..••.. 2::r; 11 :1C 
-:!~16 :u 41 K1·'w J~a~t Invl'r.. ....... 1J1-; 3~ .in 

2 47 0.J "\Yt·st Hn~~on Point......... I~::! 4i 01 
:~08 521 5:~ Jl<1rt Le1m ..•..•.•..... __ .. · l:!t- ::!::! 3f; 

:-)4;;? :B :~n P<irt 1 •• ~on .. _ .. , . __ ... ___ . . 16':.! 3:-' "17 
Et"i :.!! lil 'Yalkl'l' ~titi 2:1 41 

';\\\:-" 5:! .ii:) 
JU :2~ 4ti 

Hm.1th Ba:<e ..... . 
'\"allu·r ....... . 

)-.2"~ ;i:~ 11 
;.; l \) :2:! ;~;) 

]l[rtrcs. 
j;)~.i. :i 
905·~. 7 

:i'.104. ~ 
4.;)l;l, ;, 

2f1;}7. 5 
3t'fj' ~. 7 

34:ie. :i 
;.wori. o 

11m\.C 
11-:lt'.() 

North Ha~C---·------····-······-·, :HJ O!J 0~1.29 tH 12 U-1. ;:Ki 70 :10 4~1 F0rt St. :\lark. :2'.liJ ~o 3() 7:1:) :J 
l:!Utl ~ :3-10 :20 l!I ~outli Bmw.... ltiU :.20 ::ti 

Near A8trouomical Statfo.n _ ....• _.: 30 OH 01. 48 84 12 :10.15 :~O!l 15 24 Soutli na~e. ·-·--······ J~q l.l .J.I l4/l.i. ~I 
7::!.J. j 2:JO 31:' l..J )\°(•rth Ha:ie............ . . . . 70 :Jti :!t' 

St. Mark'r; Point·-·-·--·-----··--· 30 04 2e.9e 84 10 30.3,) 107 f1(3 Or" Port Li·on ...•....•.•....•. ;~17 o;; 41 t1710. :3 
44-:jti, 4 2<m 2:; ':.i Nt-•w Eal'-t lUYn' ··-···-·--· 1:1 :_:ii ;~-1; 

Palmetto Islnml .. _____ . .. .. . .. :m {);) 0·1. 4[) ti:4 06 4~. 7!1 1::!4 4fl 24 NP-\v l'~a~t Riv<'r ···-···--·· :~1J4 ·17 n~i 4~00 . .:j_ 

G:.?t:l.::! 

Denhan1 .. __ ...... ___ ---· ·--. _ .. :10 oc 45.34 84 o:: :24. ~s 

'Torr£'). __ . __ ..• _. ______ ...• _ ....•. 30 OJ 5<i. 42 f"I 04 23. SJ 

(frt1y.1'£ares ·----------· 

\\~aeii;:Ha ...... __ . _ •.. __ •.••.. ___ •. 30 Q,'.j 50. 2() 8! 00 2U. 75 

Ocilla River .•••..•..••..••....... ' 30 O" 3o'.17 ea J!i 13. 11 

Cobb Rock ........ _..... . . . . • . • • . 30 04 42. 00 84 0'2 50. 27 

Ulaek and "\\'"bite Flag --····------1 

I 
M.arl'.!h Point •• ··-- _ ................ \ 

! 

Gap Islancl ...•••. ····--········· ·/ 

I 

Cat Point..-·· ..... __ .............. I 
i 

llulkhea<l Point._ ..... _ ...... _ .•. · 1 

CedarPoint ..................... 1 

Apalu.chieola, (astronomica.1 :station)) 

Micl<lle Dase ......... ----·····-· .. j 
I 

New Inlet ................... ··-- ·1 

We•t Pass ................... ·--· . 1 

A P•lachicola, ftagstoff . __ ..... __ .. 1 

GO<\ley'• B\ulI .................... I 
St: Mark's River ...... _ .•. ______ .. ) 

I 
St. Vincent's Point .................. [ 

I 

c 8 17 

30 06 03. 88 84 03 ~o. eo 

2tl 4G 04. E7 84 47 43. 90 

29 42 05. 22 84 47 54. ]3 

29 43 21. 36 : 84 5:J <rl.13 

2'J 40 14. 71 84 51 21. 34 

2!1 38 57. 61 84 55 °"· 53 

2~ 43 13. 34 84 58 58. 91 

29 44 O!I. 81 84 43 03. !l~ 

29 36 07. 35 84 511 43. 87 

29 31' 32. 2il 8.5 05 37. 30 

!l'J 43 30. 05 84 59 00. 61 

2!1 44 11. 22 84 C>3 M. 17 

29 44 40. 10 84 :><i :rn. m 

2!l 40 2.'>. 18 86 f)( 21. 26 

70 0:3 0·1 St. .Mark't-= Light. ~;:;~l 01 O!J 

:~4"2 5n 3G" 
~:3 45 ·lJ 

107 ]~l 51 
G7 :ll) 31 

211 :lfi 20-
103 41 14 

Pahndt0 l>-lantl. ........... . 
1'ew EaM Hin~r 

Th'ulmm ..•. ·····-··--·-·
PalmetV• lslautl 

'l'orr<'j;•. __ ....... _ ..• __ .. __ 
ralm<'ttO I~land .. 

lit·: $'.I ;;.1 
::2li:3 4·1 .J~ 

i?i?i 1~ ~1 
247 3.'"1 ir: 

:-n :m 4.G 
Q~J 40 !!i' 

'2.).-, ~t~ :m 
:.27L 3~l 07 

:~;l~~- 4 
~{I J;i'.l. 0 

5f)fltl. -4 
4Hlt<_;) 

':.:!.)'.~~·-II 
~3P:~. ·1 

tot l :!t~. :.! 
(jjlO. ll 

100 to 3:::.! Torrf';'.1- .....•••...•.. --· ••• , 2f"() fl7 ;)I) 

:.27! <17 4!) 
t-!liUl. fi 
~Uitl:t ~I !:.!l 10 50 Gray l\lares 

13~ ., ... '14 ! Torrt'V. 
!)i o;, °4G ' Gray ~larei; 

:n2 :2U ·17 
~71 Ot' 3:l 

:tl!-14. 4 
:Jtl67. !J 

8:.! 15 O!J 
~l lt! 24 

302 :S~J Ia 
239 20 Ul 

~48 37 14 
ie" 08 04 

239 52 31 
~R:J :l~I (~J 

238 34 10 
153 40 55 

201 <Mm 
24~ 18 57 

268 28 50 
321 ]] 43 

2L5 42 4:! 
) 4 4[) 48 

Zl5 10 3G 
l8'i 15 49 

28!) 21 12 
f!-25 3~ 31 

4 52 51 
322 4J 18 

77 44 37 
10 5G 04 

293 04 18 
34& 14 33 

21 01 ()7 

316 45 ~2 

'I'orrcv ......•.......•.... 
Oray ·Mare~ .. ---- -- ..... ·-

\\,..eRt Hru:e ..••.. - ••....•.•. 
H.Qyal Hluff ··--··--··--··· 

,\..~e~t Base . _ ... _ ... 
l\Iurrih Point. ...•.....••... 

Mru·sh Point ...• ·--···-···· 
Gap bland .....•........... 

Gap l1"1and ......•.. _. ___ .. · 
Cat Point. ..•.. ___ ..•...... 

Ct1tT'oint. .•. ···-···-·--·· _J 
Bulkht•ml Po0iut. - - .... _ •... 

Cut Point. ..••. ··-········ .1 
Cedar l'oint ... _ ....... __ 

2(1'.! 1·1 37 
2~ll 17 27 

J'.2:! j~ 11 
.:i.~l :!l 2G 

€3 3!l Hi 
2 Ot:l 09 

!)H 5:1 l~ 
lO;J 35 33 

5H :J.:i ;"),) 
333 4U 04 

~1 OS 07 ! 
f>B 20 47 . 

170'.2, !) 
JHV7. :.! 

75:1::>. 0 
5:'.17:!. 9 

73BH. !l 
7393. ;"j 

100:17. 6 
873~. ll 

6.527. 1 
6411. 2 

B70~- 3 
642B. t3 

ee :i1 44 i M:>7. 1 
141 13 40 i lOlLll. II 

E.:u::t Ea~!' . - -· .. -- ..... +.. 3:5 43 01 li~O . .I) 
"°.,.est Hase .. ·-···-···-··--< 24-1 4;, 2t) 1:300.~ 

C€'dn.r Point ..... -·· -- .. ·- •. ! 53 12 54 9183. 7 
Apalaehic.ola. ..•. - . ___ .. _.. !"1 Hi 11 13170. 8 

New luleL.--·····-····-··'. 105 24 07 Gt<flO.~ 
Apalachicola •.... - .•..•. _. 45 35 4~ 149~!1. 4 

Kew Inl('-t .. --·. - . . .• . . . ... 1B4 52 ::sn 136i9. :1 
Cedar Point .•.... _ . _ ...... , l 42 47 W 10.-.:J-t. 4 

Aptllachicola .•.. _..... 257 42 ()() fl:}t!O.;; 
Cedar Point . __ - .... _ ... _.. I [)Q 5J :to Y~:J.3. ~ 

Cat Point··-··············' ll:J Uti O~i 6:...>tJ7.{ 1 

CedttrPoint ·-··-···--·-~·- 166 15 21 1086-L!i 

WCJBt· Pass.·-··· •..•... ---· 201 no 29 570•2.1 
New 111lct. ·---·--·-····-·· 13ti 47 3~ ! IOt:!~:J.fJ 

YarrJ . ..-, .Hii'""'· 
f;IJ4:..'. :~ :t ·U 
Ht'~~~I. ~ :'i fiJ 

fi4:ifi. '; :~. fi7 
4!J:3:J. ~ :.2. f'() 

!3:2l:2. 4 1. 8'.1 
-4:2".H. f 2. 411 

:nnn. r1 ~. 1:1 
:n'i'L :3 1. ~I 

21~:1. 4 1. 24 
lt<3F. :1 _ 1. 0:1 

1:»11. ;) 
1:2:l:J. 4 

n 1-'7 
u. i 1 

~t-:-O·:L :~ (I. ~fi 
1:~1:!. ;, C. 73 

Ei'.1';. 4 (I. 87 
7U:J. (~ 0 • .J.;') 

6:217. -t ;J. ;;';' 
4l"'.-l:3. ·; 2. ?h 

:i:JJ!>. 1 :1. 02 
6~ rn. :.! :;. :i:-H 

:\~:\-2. 4 
:1:~4:J. :2 

.5.~33. !t 
4;,~ll. 4 

:.?r'-4~. 1 
;:?~;ki. 0 

r'8i-::fi. ti 
ll W. l 

~·47:;_ 1 
103!10. J 

:\7l:!. 0 
4:.?-.2~!. t3 

]~Ill. i-l
<1:37:..?. r< 

8:2."'18. 7 
[>S7.'). 7 

80t<l. 4 
8074. 4 

]0976. B I 
!J;)4~. 1 

7];J7. 9 \ 

7~11.1 I 
9~1G. 6 'I 
7030. 3 i 

iri!~: g I 
1947. 1 
14:!1. 8 

10013. 0 
14403. 2 

107t<3.;) 
lti.j.(}-2. ~ 

lHl:l~l. 2 
11.l~O. 1 

~lHi4. <i 
107.-}4. 0 

6787. 1 
1 lHi'L t. 

6:!:l:i. () 
lHH:.!.8 

3. ].') 
:'.(il 

1.tiJ 
1.til 

;). t).;) 

4. o:. 
;i. ;313 
(). lt...! 

2.1l 
::::!. 411 

4. G~ 
3. :14 

4. ;,9 
4. 59 

4, Q(j 

3. !H:! 

5.4l 
:J. 9~ 

l. 11 
u. t'l 

5. j'l 
f.18 

t' .. '>11 
6 . .)5 

:;_ 21 
H.11 

3. 86 
Ci. 7~J 



 

llEPORT OF THE SUPERINTENDENT OP 

UNITED STATES COAST SURVEY.-GEOGRAPHICAL POSITIOXS. 

Section VII.-St. JJiarl.- to St. Blas. 

. ' 
Kanu• of Rtnti(lll. Latitude. Longitn\lf'. Ar.imn1h. A~i~~t~b. i Distance.! Dhituncc. 1 Dist. i . To station. 

------- - ~-------·· 
, _____ 1 ____ 1 ____ . __ 

~t. GPorge'1' Light .••.•.. 83 0-2 40. 7l ~40 .5:3 lU 
131 34 43 

Go 50 50 ~l:;-;,t18 i 1~';;~1.s? , _,u;.1~~3 
311 33 16 : 634~J. 7 : 6~H:J. 8 ~. 9·1 

I 

Ce<l:u· Point·--···-· ....... ! 
'Vt>8t Pa~H .••••..•••••.•••• I 

St. 0-eorge'" Poiut. _ .............. ' 2D 36 20. 5P 83 03 48. 41 17'.l (t{ 20 
123 2:~ 20 

St. Vincent's Point .. __ .. __ . 
'Vt'est PU.."lll---·······---·-·· 

3.>3 03 04 73. Ofi. 71 7!1HO. 4 4. ;4 

l'ilo1'~ II arbor ... --- .•........ 

Flog hlan<L •................ 29 :ri 09. E:J 

Gn'l'll Point I •................... 

Green Poi11t 2 ..... . 2H 4~ 24. 0:1 f 

85 08 29. 49 

83 01 59. 11 

313 17 !):2 
:14;) c,1r: :m 

27!' 17 ()fi 
201 2D 5~1 

41J rn ~2 
342 34 0-2 

P5 -01 f:>f:. 20 i 4 5.'1 ~)l 
I 2~19 :..17 4:l 

St. George's Point ...... --· 

1 

\Yest .Pa~~----·········---·1 

St. George's Point··--····· 
\\Tu;t Pasti ..•• - ..••••.•••• -1 

I 
St. Yincent')! Point. .••. --- . 
N-ew Inll·t ....• __ ...•... -- . 

f-lt. George'::< Light .. _ ..• - •. 
1 

Co·dar P()iut _ •..•... __ .•. _., 

13:1 18 51 
l63 OE 44 

350B. 0 3836. 2 ::!. l d 

44~8. 9 [ 4843. 3 2. 75 
1145.711;.;5:,!.~J 0.71 

!1!1 1 fl 25 76G2. 5 8379. 4 4. 76 
81 31 i!1 46t!3. 2 5121.1 2. 91 

226 1R 11 5'2R4 . .51 577!'i. fl 3. 28 
Hi2 :J,) OH 12145. 2 I 13:J81. ti 7. 55 

i 
1s4 :>3 30 1:r,H:14 I 144P2. t; s. 23 
lHl 41 t~I 121'.(-4:1. 5 

1 
140"15. ;,! 7. ~8 

(Jrruan·H Puiut. ......•......•..... 2\:J 4:i 06. 30 ! t5 03 OG. 2B 104 3() 5:-i 
16G li 28 

51W( U 
1

1 5fo35. n : :t 23 
5HH.i. ~J 55~!. J : 3. 17 

Middh· Bayon .............. __ ..••. 2!) 41 17. 2!l : 

Oy.i,ter ('o,·i> .•• _ •...••..•••.•..••. 29 42 .)(}. 97 

SJ1eU Bauk .........•..........•. ! 

lndiun I,a8s .....•..••...•......... 2!) 40 56.17 

Floyu .•..•..............•......•. · ~u 39 3~t 32 : 

]{ugge!I Pdnt. ...•.....•.•••.•.•.. ~'.! 41 :J~J. _!_!J 

lJ1•aU Ouk Voiut .•............•.. ~!I ·11 UC. ]q 

8f> OG 41.02 i :::!17 10 41 
Z9J Oti .57 

Orma1l'!o< l'oint. ........ __ . _ 
St. \'incl'nt'1:1Point. .•.. - •.. : 

37 II 2" 
11J 08 06 

421~. 7 I 
40~5. 5 1 

3:1.-, ;rt .Jl 
2fl~ ;)p 17 

I 
::Middh· Bayou ..••..••.•... 
Orrn:in'..: Point. __________ _ 

13;; ;),j 1:-l ! 

r-12 59 2A 

I 
31.'5!1. l ! 
:J81i:l. 6 I 

85 10 2;~. ~la 282 -4:3 50 )Iicldh· Bayou - ..•..••.. __ .: 102 4.) 40 , fil43. 5 I 
25t) 4i l!) Ormall's l'oint........... 76 49 56 1 8761'.5 

85 13 2LU::? 2Gfi 31 07 ';Middle Bayou··--··-···-·· 86 34 2G ~ 107D7.fl :
1 

24~ 32 3t; Oyi:;ter CoYe............... 68 33 31 101~4.8 

~.> l 0 16. 4.'.'i i 177 22 10 . Shdl Bank ...... _ .. _ ..• _. 357 ~ Ofi 4376. 2 

P;; !C 37. 54 

217 19 55 OyJ.it(•r Cov£\_________ :n 21 lt'( 74~1.~• 

~07 ~-):'°) 17 
261 211 :J(j 

~Sl4 :{G ()f1 
Z5!J U2 11 

Floyd ..•.......•..••...•... 
/';hell Bank .... -· ......... . 

}~ln\·d .. -·. -- ....•. - - . -- - .. 
Ragged Foiut ••...... 

1'27 :lti 44 
81 :.!8 00 

104 3D JP 
n1 3:.1 :-M 

f;ll()J.:1 

4i184.<l 

10:'i8!l.1 
;J(;u;:. 7 , 

•••••••••••• 
1 

2fl4052.37) !351439.77 1 973!134 Dem.lOnkPoint ____ _ 
238 24 l'.~ Rugged l'oiut.. _ ..... 

Cl•1lC ····-·····-····· I 2i7 38 :36 
582456 1 

31~4. ti 
2751. 7 i 

Capt'" fo'.t. Bia~ Light . I :!~1 39 4fi.10 :
1 

85 £!1 38. 14 25H 41 25 : CnvP _ 
I , 270 36 14 1 Ploy.1 ················1 

------------------------------·--~-------~-----

Section YIL-Pensacola und ricinity. 

I 

7!1 44 53 
90 41 5~ 

I l4lll.3 i 

lt!:J:JL 4 I 

4606. 9 : 
4467. ~ I 

I 
3434. 7 : 
422:l. 1 

2.fi2 
2. 54 

]. 91) 
2. 40 

67JB.3 3.82 
fJ58!l. o i 5. ·15 

11~07. fl i tJ. 71 
11072.1 j G. ~9 

' 47?5. 7 ! 2. 7::! 
El!G. 4 4. fJJ 

65fl."i.O 
5012. !J 

ll. 7:J 
~- 85 

11580. 0 i fi. 58 
<Wn. o a. 4S 

3493. 4 l. 96 
:1009. :2 1. 71 

12:100. ,'< : 7. 10 
20U46. 6 '· !l. ~!l 

l\ame of i,;tutiGn. Latitude. 

[ __ 

Longitude from I 
Public Square ,'·-A.zimuth. ~ 1· 

j fiag~tafl'. 

I II! 
---------~ 

nu.ck i 1 

Azimuth. ,=·1~~::n:c. 
1 Metres. I Yards. 1v.lilCJ3, 

To station. Dist. 

PLA!\TATION HILL ..••...•.•. ~. 30 2'2 07.83 
I 

To\\:-.O POINT ••..••..••..•••••• : 30 2'.2 H.53 

lhirkley':1 l 1uint .. - - ... - .• - - .. " - 30 24 30. rn 

ll.urkh:y Ko. 2. tnpproximute) ... ] 30 24 :13. O·i 

Jlcmmcolo \Vhurf ·····-·-······ 30 ~4 lG. 75 

11Pmmcola Public Sq11ITT~, flag- 30 ~4 3~. ~i8 
t!taff. 

BuyouChico ------··-···-··---·'. 30 24 00.SH 

I:;iairPoint. .•...•• -·-···--····-· 30 2144.13 

E. 0 O~ 05. 63 

E. O 0126.56 

E. 0 00 23.40 ! 

············1···························· ············ ··········1·········· 
272 46 421 Plautat'.on Hill·········-·· 9-~ 48 m' ~25~.o I 4649. 9 

:J06 2ti 14 , Plautatwu Hill • . . . . • • . . • • . 126 28 36 137~. 7 , 8005. 8 
3:li' 00 51 i Town Point . . • . . . . . . . . . • . 158 01 23 4503. 8 i 49'25. 3 

:tOfi !14 0'21 Pl.nutation Hill. ___________ 126 55 55 74.6:2.0: 8160.~ E. 0 00 2'.!.01 
338 04 54 Town Point ..••.....•..••. 158 05 27 4608.0, 5039.1 

E. 0 00 Ol. Otl 328 45 48 
~IJ5 12 41 

0 00 OU. OU 277 50 21 
' 356 40 35 

\Y. o 01 lH. 5G 306 55 47 
256 43 37 

E. 0 00 29. 613 178 07 20 
146 (f2 46 

Town Point.--······-··-·· 
Barkley'ri Point. ..... _ •.•.. 

Barkle:y's Point ...•.•...•.. 
Penim.cola Wharf ••..•.. _ .. 

Tmvn Point .....•..••..••. 
Peui:;acola 'Yha.rf. - .. - ..••. 

Tia.rkley '14 Po-int •••••••••••. 
Ji(l..)OU Cbico ·-·--· •.•.••• 

148 4f. 31 
55 l:! 52 

97 50 33 
176 40 36 : 

1~6 57 09 
76 44 16 

3~£ 07 17 
326 01 52 

4400. 4 
725. 2 

fi:lO. 5 
500. 6 

5447. 8 
212'J. 3 

;".ill6. 1 
5077. 0 

41312. 1 
7~:3.1 

689. 4 
547.5 

5957. 5 
2328. 6 

~94.ll 
5552. 0 

2. 64 

4.58 
2. 80 

4. 64 
2. 8G 

2. TJ 
o. 41"> 

o. 39 
0.3! 

3. 38 
l.32 

3.18 
3.15 

Emanuel Point··-···········--· 30 25 19.57 E. 0 01 58.20 3:10 02 38 Plautatiou Uill ·-···-······ 150 O:J 42 fi81;1. 5 
575B.2 

7451. u 4. 23 
1-3 2() 01 Town Point ............... 188 ~5 45 

l\.Jiddle Station.................. :JO 2'2 48. 14 E. 0 04 4U. 95 , 78 44 38 Town Point............... 258 43 00 
i:n (f~ 22 Y.~rnanuel Point . .• . . . . . . . . . 317 01 00 

529'.J.O 
fl372. fi 

6~JB. l 3. 58 

5787. 2 / 3. 29 
69t"J8. 8 3. !Jo 
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lJNITED STATES OOAST SUHYEY.-GEOGRAPlIICAL POSIT!(l:\S. 

Section T7I.-Pensar:ola a11d ricinity. 

; Lon!!it 1Hh• from 
Name of 8tation. Latitud1.:. I>ublie S11uan· Azimuth. rro !oit.ation. 

Fhlg,.;taff. 

1~ack 
Azimuth. 

Bayou c+ramle-. _____ _ _. i .30 2;l 00. 86 "r- 0 U~ 5C. 8.5 '..?~t") ]{) 4.J. Fair Point j] :~ 1:2 :lit 
a;: .r; OEJ <.!4::! 45 Ul Barkley':- Puiut ...•.. 

Su.ntaU.osa2,(1856) ...•...•.... 30Hi'Qfj.23 \V-.0004·1.~17 2n;·int.'."iG Pai\'Pnint. ....••..•.•••.... 2;''>(1:1'.1-1 
131 57 :2() HavouU-r,u1dt·-------------, :J31 ;J(j l!I 

Niwy YarclwlmrL .•••••..•..•.. ' :30 20 3D.46; " .... · 0 03.11.34 ::?~'~) 5~ 00 Sama H,1_1$a:2 •••••••••••••. 11~l ;)~J 1-:1 

30 19 43. 02 ' w. 0 04 33. 95 ' 

Lagoon ...•.•..•. ------ .. 30 20 46. G7 : 'V. 0 0;:5 1 H. 07 : 

Q;)l ~>(l 3:'i- Fai1· Point_...... 71 :.!:J '.:.!'7 

2:~2 25 ,:i;7 
274 46 ;:.!;~ 

27:J 42 ;17 
:J:.!U 3:J l:J 

N:1Yv Yard ·wharf. __ . __ ._ .. 
::lant'u H11.~a :.! . ___ •• _. -·- __ _ 

Na..-.v Yard 'vharf. _____ . 
l"ort l'lCkL'llti _______ .... 

;3:.2 ~!) :~() 

!14 -l<":' ;!() 

~n 4'.l 4 I 
1-l~! ~J.:~ ~~0 

FortPicken-s,fia:;Kt.aff ....•..... 30J~38.95 " ..... 00430.17 l:'.il 1::032 Lag()on ....... ----·-····· 0a1 J'.21!1 
230 3J ~t; Navy Yard wharf. ......... ' ;JO :;:4 O~l 

Fort ~:lcRae. i :30 Hl :J:j_ 88 \V. 0 05 54. 97 26:2 :?~~ 3~l F<1rt Picken~ __ R'! ~4 l'.I 

'""e,~t Ha.i'e -···-····---······ 30 20 5tl. 67 w. 0 04 39. 8fi 

24.) 11 11 Nuvy Yanl-..vharf._________ (i.:J 1:2 :J-1 

:l8 O~l ;,r,. F1)rt :'ikna~·-·-········-
3~7 17 46 · Fori P1l'li.c·u~ 

:218 fl!l ]F' 

177 17 4~ 

Eai:;t Base·-·----··--·····-······ 30 20 47.St'. VY. O 0;3 2e.:39 5;1 4;i Zl Fort :.\lcllae ;2:~9 --1:2 Oi 
:27~ ()(j 41 

Port J\.feH.u.e, fl.agi;;taff _. _ .. __ _ 

Fort St. Miguel. ..........•.. 30 2~ O~l. 71 w. 0 00 11. 48 

ll.8 07 17 "
0 

l'l'.>t JJ.,1,.:,.,. ••• - •• - - - - - - -

2:1:9 4r; 37 , Ea~ t B<HL(• _ •• _ •••• _ ••• _ • _., 

2():.! 2~J :34 Furt Piekt·H~ ······-···· 

3:H Ofi 3~' 
3.-.o oi:-: .:;o 

'I'nvvu Point - ---·•· ..•.. 
Fair P«itn. 

•
10/l 47 :.1 
~:2 :Ju l4 

1:14 ()7 ~~l 

t 71J O~J 11 

Navy Yard, chinuwy ..•...••.•.. 
1 

ao ~O 4~. 5~ l 1V. U O~~ 13. 71 207 Sfl 04 B•IYOU Chit:o 
2J.:3 5~-i ().1 Pair Poiut ...••......... 

27 :il 0'.j 
74 uo 57 

Nnval Store .••....•.••..••..•.. 30 !20 51.0·1 \V. 0 03 17.2.P ! .J.) 0.) 28 For1 Pickeul:! .............. 1 2::.1 Ut '18 
87 3~ 07: Lagoou -···-------' ;::n1 :n o.J 

Batter)r Flagstaff .... _ •..• __ .... 30 ;.:o :>-1. !J'7 ! \Y. [) U3 OG. 81 2;;;-, 1::! 04 Fah· Pi~iur .. ··-········· 
30;) 40 07 8anta H1)i-,a ::! ·--

7:3 13 [1:~ 

1::1'3 ,H J!I 

Wnrrington :f'lflg8taff ....•...... :.m 20 ti0.30 ''· O OJ 42 4~ 2_.:ll :{.t 4.i Ea~tBa.i;l' -··--·-·-----
~:I-! 35 lti Fort Pickcu~ ... _ .• -

1<Jl :H ;i::! 
:!l4 :H -l:' 

"'an.'ingtou Church........... 30 20 48.21 '\\"". 0 Cl~l 42.7fl 3!) 17 4f> Port PiC'k,~nt- ····-·- 21.-, 17 HI 
2:n u·..2 -..;1 

l\.luriue Ho~pital . _. _ ..... _ ..... 

Port St.CharlPN ------------

l~ar.uu~o.i;i, Old I ... ight-houoo ..... 

Redfhb Point------···· 

G-ari;on's Point. _____ ... 

San tu Rosa 3, (1856) ... _ - • 

Deer l>oint ..••..•• ---·---· 

Catholic Church .••........• 

Preabyteri.on Church 

Epl•copal Church. __ .. _._ - _ .... 

Market House .. __ ...... __ ... _ 

'Vest l:foaeh. ___ ... 

30 20 59. G7 W. 0 <J4 I!!. 01 

I 
:lO 20 52. 90 i ".,.. 0 05 00. 80 

I 
30 20 4B. 57 : W. O 05 15. 03 

I 

:!~ 0:1 J-1 F<>rt McH<w .. _ ..... 

440F:?<J Pnrt~lt'R:w ....••.•... 
10 ~l 14 Pu rt V·iekens .. __ . _. _ •... _ . 

30 44 ltl Port Mt>Hac 
278 02 ,;:3 Navy Yard 'Ylturi 

3.:l~ :1p. :-i~ Port Pkk1·11t> _ •.. 
27.J 50 4~l .Na\-,\.· Yard \vllnrr 

2-2,1 07 >li:! 
1!10 ;)1 u:, i 

210 .,n .Jl 
~l-t1 o:~ 4,...i: 

! 
) ii'.:' ;3p 1 !~ ' 

~l.J. ;)! .J.~) I 

30 ~:J 5!).72 IE. 0 07 36.20 71 .JI !!6 T<nvnPi)int --········--··' 2.ll '1"."' 1~1 
103 lG 1:1 1 Emunnel Point··--·····-··' ;!~;) l:~ ~..! 

30 2G 17. 25 E. 0 07 18. 31 3:~ 07 ~i() 
1 

1\fiddh·~tntiou .... -------~· 21:~ or; Hi 
70 lG a<~ i Euuim1~I Point............ 23~ 13 .1-J 

' : 
301920.62 E. 00110.30 8~1471~ SautaUosa2 .... ~----··--· 1 Q(;94Cil-1 

30 l'l 4:l. 39 

:io 20 33. 92 

133 OU 11 Bayou U-ran1ln. :lH 5~ Ofi 

E. U O:J 2-L O~ ~~l !"i~l 0;1 
l~l) 5~i :JU 

E. Q Ot 51. 52 : G:~ :~O 38 
! 120 27 3fi 

Fort Jlif'k.e1b ··-
Uayou lir<m<l~ ...•..•... _ •. , 

P.auta Jto,.:.u. 2 ..... _ .. _ .. _. _ 
Huyou Grandt~-.-·-····----

1 

2ii9 .::i:1 no 
3l)O ;-,{,) ::!6 j 

~-1:~ ~!} l~i 1

• 

300 2.) 10 ! 

30 24 32. 90 I E. 0 00 01. 97 278 17 ::3 Uarkh•_y's Point··-·------· ii~ 17 :H 
~ 4217 Pt'D8acola whurf..--···-·-·! 1!'3:! 4:.! 17 l 

30 24 41. ;!IJ ' E. 0 00 11. 51 

~o 24 24. o:; E. o 00 13.14 

30 24 29. 48 w. o oo 01.m 

30 18 47.2!J w. 0 07 5<J. 73 

:Hfi 5~ 4~1 Ra1·kley'"Point __ --------·' 1~1G ::i-2 55 
~O 17 26 Penriac.Qlawlmrf. .•..... _ •. ! 20U 17 2l 

291 ~7 oe 
31 Of! 5() 

~6~ 07 00 
34cl JU 44 

2.5:.? !~l_ 08 
~29 25 4,;) 

Barkh'"Y'it Point. ........ --·! 
Pensae~>la wharf_. __ . ______ j 

Barkl(•y'~ Point ........ __ i 
Pt..•n:iacQln. wharf .• - ••••. _ •• ' 

Fo'ft 1'ickeut1. ............ . 
Lagoon ......•...... ····-·i 

ll:l :37 1~J 
211 ll!l H 

I 
r-·i ')'j" l:l I 

Hi~J :3t) 45 , 

i'-2 :~~ ;;1 
4!) 21 {)(} 

]frtTl'S. 

;"j~ '~-·~. ii 
fiOU. a 

4fi'.'(~. I 
716~. ;.! 

4.Jl ::" ~l 
G:2:.!:e. ~ 

28."ili. i 
u1n.o 

:J11 e. 4 
:.!:.21:3.l 

~:r;-!:'. :l 
:1!!3;) . .J. 

~t:l\1. 4 
4~U.~ 

:32~:2. 4 
:2:.2';""0. -1 

4:111. !:_l 

l!H'i. 0 

4.J::!:J.:.: 
:.!l:HJ.3 

ill'.•·L ~ 
1~~:i. n 

fiG96. ti 
6:.J();,."i:}. 

Q~~Gfi. fi 
J8.)~J. 1 

.'}'.lit. 9 
4tit)'.:l. ;) 

.17H. Ii 
:J.-)w.o 

:H.10.l 
4:.!Ui. t-1 

:kitW. 7 
2to:t 1 

:::?::'7:2. :i 
:rn;,.1 

Yrud.-< Jlih'.•·. 
(j.-)/)11. :l :t 7:; 

(j,j"";":J. t-'. 3. 74 

Si i!~I. fj 2. "91 
~!:::'~.~I '1. ij.J 

J~l;J..i. ~ 2. 80 
Gt' J l. G 3. 87 

3! l'i. s 
Ci770. :J 

:J7~.li'. 3 
:!4:~:-i. t 

I.-:? 
3.85 

2. ]2 
1.41 

2rJ.tr.2. 0 1. 4S 
3:.!:U7. !J l.B:.! 

2:1':.!~ ';' l. :t2 
;)~(!1. ';' :!. ~l9 

:ri-:t.J.f. 
24~:.'.. t< 

;,:. 01 
1.41 

4~t40. fl :.!. ~l 
2o~i,;. ~ L rn 

4~~.J.11_ 4 
23:Jti.:J 

li,j:J.I. l 
70:2~i. :2 

2.81 
l.3J 

3. 7~ 
:t :J~I 

73~;( 2 4. 1() 
G7e-U. 4 :J. t:G 

:J:l!-1.:J 
;3,J.-J~l.; 

1.81 
:..!. O'J 

G.-}:\t'. :J ~~- 7 l 
3:.,~j~l- ~ :!. !)() 

40D. :J 0. ::>.3 
:.!i.)l.;, 1.50 

':2"fll:-U. 3 ~- 5~! 
•10Ul. J 2. Gl 

40~.J. l ::.~} 

~ti:iB. O l.-1U 

:w~i:>. 1; ' 1. 7G 
a:!~~. 4 1.B3 

~.frLJ. ~I 1. 41 
;,i:I);!.). ~-l :...>. Ofi 

1rn'-i:J.~ 1i:1.-,:.o G.4:':J 
~~::Mtl. ti 10:..!:!:l.1 5. tll 

7t)l"'';'. 0 
27:t4. :.! 

8-10(), 2 -l. 78 
~•.Hu. 5 5. 4;.! 

:Jffi'-!1. I :18-fii. :1 1. 9 l 
~l:~:lL :1 l!):.lll4. 4 5. t<!O 

l::.?~~L 2 
llt'.3ll. fi 

-1-Fii"\l •. ~1 
~~·3~ J. ti 

5i~. 1 
4!J7. 7 

46·1. ~l 
80:!. 4 

~~?3 . • ) 
fi~':!. 2 

Gt;~. 5 
:~\I~,;) 

;)iOC 4 
:>04.:l. u 

1-tO~O. tl 
1:2!l.'K.! • .'.) 

5107. ri 
97Uli, :3 

(l:~::"2. :2 
544. :J 

~01. 7 
~77. ;j 

~l 1 ;>. ,') 
ti•·.:t). 4 

7:11. J 
-tJ.l. 1-1 

.fi:!-tn.:~ 
ttJj(j. 4 

7. ~17 
7.an 

0. :1H 
u. :J[ 

0. :!!) 
U.50 

(t, 41 
ll.25 

:1. ;);) 
: . .l.5L 



 

REPORT OF THE SUPERINTENDENT OF 

t:NlTEl> 8T:\'l'ES COAST SUTIYEY.-GEOGRAPHICAL l'OSITIONS. 

Section rII.-PensacoTa anrl vicinity. 

KauH:· of 1-;ta1io11. J,atittHk. 

Main:-;hon~-- ------------------·· 30 lLl 3:tt1~ 

IIPrnar1dez . ---- - .. --- .... -

1 
Lo11 rritudP from i 

; Pub lie ~quart: 1 Azimulli. ! 
}'lag,..tatJ. ' 

--------
1 

W. 0 OS 13.:16 ! 

E. 0 O:~ 4U. li7 ! 

:.!Cl 1:l ]!_I 

:.H.5 4;3 :J1 

;:-1 ;)4 4;,; 
6tl ;,3 lil 

~(ii' 1~ JM 
316 ,16 Jti 

'I'o ritation. Dack 
Azimuth. 

---------

F'nrt Pic-kPni. .•..•. __ .. -- • 
\Ytr"( Beach ___ ..• ___ ..• __ . 1 

PJautation Hill .•...... __ .. ,i 

~mauul'l Point ··-··-···-··i 
Plm1tation Hill·-----_ --- .. I 
1-h-ruuw:lez ·····--·--··-···I 

87 ];) Drl 
163 44 04 

2D4 :;:~ 25 
~48 5U 57 

178 12 20 
13C 47 44 

Cra:wl Bayou ................•.. 

: 
Punta Lora ..•.......•.......... : 

ao 3t 04. 14 
! 

L. 0 Oti :il.2t: t 

r 
};, 0 03 °"· :;:J : 

E. U U~ ;,!J.~41 

58 53 52 
2 au !2~ Pi~~;~:~~r.'.~~::: ::: : : : : : :: : : i 

i~+ ~~ ~z · ii1~~~~?~~:.~~~1 .:::::::::::::; 

2:s8 52 20 
182 30 23 

87 21 39 
157 5~l 53 

Live Oak Point.. __ .. 

.f~manucl Point 2 . ••.•..••....... ; 

Aher.:rornb~·--·- .............. . 

Santa HoL-Hl 2. (\f.l.)0) ---

PlanhitLou J •••••.••••..•• 

knutaUo:-;a3, ~lt:5~1) .•.•.....•.. 

I 
o OQ %. ~o I 

30 ~' 04. 35 I E. Oo:l32.0tll 
j 

E. om 14.~·l I 

30 :21 05.30 I E. fJ O:l Oti.981 

:rn 20 ~~. io 
I 

E. IJ 00 5G. lf.l \ 
I 

~ :w:2t 41.27 " , I E. "(,, .. :i.1, I 
8uuh1Ito:<a4f (18G9) •••••.•••• :;o 20 31. 31 

Plantation. 3 .•.....•••.•..... ;}() 2J 53. ;J(i 

I 
E. CJ 05 47. 78 ! 

! 
K 0 05 2f:l.69 / 

I 
I 

2:{ 13 2:> 
:ms ~>G 22 

~41 4:.! 26 
21:3 08 (]6 

31 m 38 
2~lk :1M {18, 

1:~ a:! :l-1 
116 O::! (Jti 

35-1 (15 ~(j 
Dl 22 !:JO 

133 17 rn 
DJ :!7 :.!6 

G4 18 ;12 
:.!;! 50 :.::?O 

1~7 H 11 
8G 2U ()8 

3-18 .52 41 
73 27 58 

I 
Devil'~ Point .. ___ .. __ . ___ .'. 
Crmvl Bayr1u .•.•...••.•••. 

Plantation Hill·--··-··--·· 
Gart_:ou Puiut ••..•••••••••. , 

~~:~f~~~l'i)~t::r_t_ ~: =::::: = = = · [ 

8anta H<1im L •••...•••.•••. ! 
Dt:>el' }Joint······---------

Sauta Rmm 2 ....•......... 
Ih.·t>r Poiut •....•. 

Plantatiuu 1 .... __ 
Santa lhisa :2 ___ _ 

Plamation] ........•...... 
Banta lto:;a 3. ---- ..••.... 

~!();{ 12 4\l 
11~) 57 ll} 

161 4:1 17 
!}:I 10 33 

211 :J3 04 
llK 40 o:l 

;.!.););JI :a 
~% 01 21 

174 05 :m 
244 ~2 l~ 

a1:1 Hi M 
2:_u 27 o:i 

2-14 l~ OR 
~();.; 5U 01 

Plantation 2 ........... -... :ll7 13 3:1 
Sallta Hoda 3 ·----·---·----' :!6G 19 12 

Sa11taUrn:111. 4 ••....••..••.. 1 16f' 52 51 
Plautatinn 2 .. ___ .. __ . _ ... , 25:1 27 30 

i 

Section IX.-From Espiritu i•,anto Bay to Aransas Pass. 

Name of t\tntion. 

EsPJHJTl' SASTO 

RAHAL.·····-···-···---·· 

Gras.s hlrmtl ............ . 

Panther Point_._ .......•.... _ --- . 

I~atitude. 

2r-< :.!~ f>8. 87 

28 H; 4l.23 i 

281~4~.2(11 
28 11 38. 48 

. ! 
Sand MoundH ....... - ............ 1

1 

28 lG 34. 081 

Sh~H bland ..... --- •... __ . __ .... ·l 28 lG :J7. fi7 

Mo"1uito Poiut ........... - ..••.. I 2tl £0 50. 3:3 

Sharp's House ..••...••....•..•.•. ! 28 21 2Z'i.G5 i 

Rice'sHoU~) .•..••.. -·. --·. --· .• 

Long Mottl.-'i. __ ••••..••..••..•. ·--. 

~'8 !25 tl'J. 741 

~8 Zi' 04. 30 

I 
Lower Guadalupe . - •.. --·· -- . --- . ' 28 26 48. 2'i I 

Longitude. Azimuth. 

96 30 41.17 

9C 32 06.!'iO J91 18 00 

96 40 08.13 243 21 2f' 
28G 3a JH 

~l6 40 26. 55 : 182 10 10 
2"JJ 36 :J4 

9G 47 39. SJ 251 25 au 
307 34 5~ 

96 4:J 4l. 72 2:15 21 48 
329 58 19 

~)(j 42 O'.!. !:39 19 06 ()() 
' 49 20 52 

9u 41 OG. 04 ,Ii ~'9:1 02 22 
277 29 04 

96 44 30. 41 ' 332 39 2;; 
32 21 00 

9U 4:5 44. 17 3.'31 47 25 
12 04 rn 

96 46 43. 70 2;)3 00 l.'9 
311 49 46 

Peach Mott .••.•.•.•••• -----···--·) 28 28 04. 47 I 96 4G 31. 92 324 57 O'J 
7 4G ~H 

To f;tation. 

' 
·\ 

G1 nr114 bland .• --- ... -- .••. -: 
){ah•l .. ·-- ......... -· .• -- .: 

i 
Grass bland .....•.. --·--.·[' 
Panther Point -·------·--·-

1 

Grai!!e ~1'laucl. ___ . _ .. __ . __ .. \I 

Panther Point ..••.. __ ...... 

Shell lKland . -- ..• - - --- -·-. i 
Sand .Moundt1 .••.•..•••••.. I 

Gra•s bland ..... _._ .... _ .. i 
Mosquito Point··--·--·-···! 

MollquHo Point··-···-.--
Shlirp's House ..••. ---·-··· 

Rice·~ HnuF.e .••.••••••..•. 
Sharp'N Hom~e •..•..•..•.• 

Long Motts .••..••..••..... i 
H.iee',a House·--·-·····~·-·' 

Rack 
Azimuth. 

l l 18 40 

lhl 2~ 57 ; 
106 37 OG 

2 10 2R 
55 40 31 

7l 29 j() 
127 38 17 

55 23 29 
149 59 51 

199 05 13 
2'29 18 12 

113 05 40 
97 3J 28 

152 40 35 
212 21 46 

151 48 00 
JV~ U:$ 40 

73 00 58 
l3l 50 4!1 : 

' i 
Long llotts ...••.••• ---·-··i1 144 57 251' 
LowerGnadalupe .......... 187 46 25 

Dii:~ta~cc. i' Diiitancc. Di8t, 

i 
ftlctrcs. ! 
St51:~. !! 
1478.] 

96!J6, 9 
tW2L.1 

J35!1i. 6 
G5130. 2 ! 

. 5635. 8 i 
77~5. 5 ' 

5!llfl. 0 
2r";)6. () 

41:11. ~ 
3:lGO. 8 ' 

83-12. 1 
78:n. !:l 

Yard.~. 
ti357. ~l 
HiltL:i 

10604. ~ 
8TiLli I 

148Git. !) ' 
71!)5. \l ; 

.1."'liilcs. 
:3. Gl 
0. 92 

G. 0:1 
4. ~8 

8. 45 
4. 09 

ti1R5. 0 3. 51 
SH~. 4 ! -l. 80 

6471. 7 
31~3. ~) ' 

5196. :'i I 
3GOU. 7 

3. 68 
l. 17 

2. D5 
2. 05 

9:Hl.4 i 5. 31 
8304. t-< 4. ill 

;3:rw. 1 3G'.12. o 2. 1 o 
(j~";7. ti ' 7:i~l. l 4. "27 

3471. 7 37~G. fi 2. 16 
~479.3 27Ll.3 l.54 

2()();), !) I Q2_~8. 7 l_ !!8 
:.!;:!34. 8 2443. ~) 1. :3H 

180:-i. ~ ' 1H74.4 1. 12 
1 :rn. 4 , 14~l!J. 7 ' o. t:;i 

25.14. 2 2793. 2 l. 5!~ 
:.?5-14. 6 ;!78;.?. 7 l. 58 

21J:H. ] 3208. 7 ] . 82 
2986. :-1 ' 3~6.J. 7 I J. 86 

264:1. 7 Zf$11. 0 1. 64 
1546. 3 J69l. 0 I 0. !:iG 

1:~z:10. '7 
165l2. l 

12980, 4 
14909. 7 

707L 4 
10635. 8 

8~9.9 
12l01. 9 

i2:no. 4 
8.l'J6.] 

8746. 2 
7912. 0 

4245. 9 
1065~. 6 

1693, 5 
4867, 8 

2262. 3 
2368. 7 

141~4. 9 I 
16304. 8 I 

773:l.O ! 
l16~U. 9 

8999. 9 
13~34. 3 

13.527. 8 
9105.!J 

9564. 6 
8652. 3 

4643. J 
ll657.0 

1851.Y 
5323.i! 

2474. 0 
2590.3 

7.:J7 

10. 7~ 
8.5! 

8. 23 
10. 2li 

B.07 
9.26 

4.39 
G. 61 

5.11 
7.52 

7. 69 
5.17 

5.4:J 
4. 92 

2.64 
6. 62 

1.05 
3.0'2 

i. 4l 
1.47 
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UNI'I'ED STATES COAST SCilYEY.-GEOGRAPHICAL POSITIOXS. 

Section L\_.-Froni Espiritu Santo Bay to Aransas Pass. 

:Kn.me of Etation. Latitude. J~ongitudP. Azimuth. To station. Ila<·k 
Azinmth. , Di:,;ta.l'f'(·.' Di.;tnnN'- Dist. 

----- 1------------ 1--

High J>a]m ••••• _ .•••• --

Sigual I.".l.laud ..•• _ ...••.•.••..•.. 

Cedar Unyon 

Mott Ranchc ..••........ --- - .• -

Dulmi):I' Runehe 

Second Cbuin. ---- .. -----. ---· 

Bnn .. -..·.u·~ Honl'.le ··---------

1\.fursll Point ••.•......••...... 

rppcr Guadalupe ........... . 

Duk(~'ti IJou~e ··--·-···--········ 

Huff's House. 1wakNl roof. ...... . 

Sr. Clmrlc~-------·-·············· 

LittleH. ··-----·--------········· 

Bu11ou'8 Hou~•~, or Lamar ........ . 

Big Mound ...................... . 

Tcul'H House_----·.---·- - .....•. 

Engl("~ Nest .. ___________ ._---- - -

Bdl )loft Bayou ••.•........•••.. 

Nine l\Ulc .Pl>int. __ . __ ---· .. ----·. 

Shell Bnnk ....••...............• 

1-lTy l:iond ---- -·--· ___ ••.. _ --··-. 

Marsh Cove _________________ . __ • 

Vincent Land'sHouse .••.... ·-· _. 

s~ Joseph. - • - . - - •. - ...•.. - .... - . 

Long Reef. .•....•..•. ·--·· ...•.. 

Pover1y Red-··--·······-·-····· 

Luuc 1.~ree. ___ ..••. _ ...••...•.•.. 

Five llCilo Mott .•••..••..• 

0 

28 2s on. 11 8G 49 fl7. 04 

Q8 13 0(), 12 !Xi 37 18. e 1 

28 17 3G, 8.Y 9G 41 24. 60 

~fi 44 31. 04 ' 

~B 11 13. 43 !J(:i 50 36. 8-! 

0 

271 5.) 4l"' 
~8U 51 41 

Q;;I 00 06 
3~ 4::! OT 

~::!:i 28 Jfi 
27G ~23 18 

l~:J 49 :);, 
i.!3~ 03 5t! 

3'.?l Ji 13 

1fi2 4~ 31 
2'.~:! 0"; 0() 

Ji-fi ;)l 5~ 
2j)li O;J 28 

~f"J7 IP 29 
3a~~ ~fl 0-2 

Pt•aeh l\fott _____ -
Loug :Motts - . - - _. - . - .. __ ... 

Ituhal - .•.•...••.. - ---·· - .. 
Pantht·r Point-······ ..... . 

Grar-;~ hlarnl. 
H.alml 

f.::.anil ~fonml~ --··-··-····· 
Pm1tht:"r Poiut -······ .•.... 

llallnl ... - ....• - ........ - -
Gra~~ falallll. ___ _ 

Sand :Mcmmlr;. ___ .... _ ..... 
Panthe-T Point 

S:md .!'.iound~-----· ....... . 
Panther Point······-···-·-

Pm1thcrPoint ---·····-···' 
Ct·dar Uayou ....•.. - . · 

!:ll 57 (f-2 
11/.J 5;; lt' 

71 ():2 :~cJ 
218 40 3F 

3 f)() 17 
;j;? ()7 -14 

141 JU 5:~ 
2(1/ ~fl 2U 

:3cl'2 41 l l 
;-)~ O!l ll.l 

f) ;=i~ l!J 
E:ll 0! 1 11 

~';" ~1 :l 17 
15'. l :J~1 IJ;J 

28 24 32. ao ~tn 4:1 2H. 00 \j 341 03 4:3 Mo:'quirn PfJilll . - ...... - - . - 1 Hll 0·1 :.?·I 
4S 4~ ':2:2 Sharp':-: H011~V------· ·----< 2-~:i 4-tl ~l~I 

2H 2:"l .fi:l. :.!"'; 9fi 4ti 1:-!. 79 :J1J!~ :~;> ;)4 J\f•bqnito P<lint _ ••.•..•• _ .. j 1.:!~I ;37 ;i-l 
17 41 ;j..j_ Sharp·.~ Huu~e. _... . j 1~ 17 ·11 :Jfl 

~8 27 33 .. t(i rJG 47 1G.9:i 110 o-;- 51 M1~"1'm ".Ba.v ·-·-··-···-·-·-, '2~10 UC :-:ll 

28 2~ 33. 55 

28 ~ :12. 2G 9fl ;)l 58. 42' 

~8 0!) :J7 !)7 !l6 5·1 29. VO 

28 00 18. 23 

28 08 05. 74 9G 3fJ 07. 51 

28 04 4G. 95 97 01 48. m 

26 08 33. 51 96 :)8 11. 00 

::!8 11 3D.10 96 57 23. 73 

28 10 :::>. (j.J 91) 55 3G. 80 ! 

~8 0'2 0'2. 05 97 01 Ofi. 9~ ~ 

27 59 41. 17 97 03 23. 4ll 

232 04 3t: P1.:acll :\Ioti .•... ----------- 1 5:2 l)-J ;,~, 

2:Jf< 11} (hl 
305 01 s:i 

274 13 !"'lH 
31~! 37 33 

2~1 <H on 
3lJ3 l :i 5:l 

181 49 41 
2:.?4 14 07 

24!1 ~n ::lt 
:3:13 ;'.">7 :J3 

2:\:J l:J ();) 
:305 5U !J~l 

:2:11 5:? 28 
:No 1:2 10 

308 16 cG 
12 4~ .Je 

:JO 3M la 
1!27 47 t:I 

Jfj/ 17 :J:J 
-;.?t-17 13 ;.!l 

lHJ 20 ~7 
2t.i;i l!l Ol 

H ict~ ·~ II Olh't' .. _ • _ •••.. ___ . 

.Sharp'l".( Hom:l(!. 
,jP l'.2 OC-: 

1~:i u~ 47 

Riet··~ Iloui.ie. . ! !4..J 11 :~ ! 
8harp1

!'! Bou:--1~. ·······-·-· l:J;) .'3~l .J.4 

Sand Mounds ... ---·-···· 
C~dar H;iyun_ .. _ .•...• 

St. Charlr>H ·--·····-
Ct'dar l3ayott _. __ - . 

St. Charlf:.'>( ·--
Little:;---··· ......... . 

Rt. Charle:-1 ...•••••••.. --
Llttlt'.:' .••... ---·-··-···--

Rt, C'lmrl._,g ___ _ 
Littk,,i -···-· •......... 

St. Cbnrh.~~ _. __ _ 
Tear}. Hou~e •..•...••. 

Tt'al':; Hnrn·w ......... . 
Eaglr-·~ Xt-1i-;t. 

Big Mound-·· ..• --··.··--· 
Littl(•r.. ··--···········-·· 

Big Mound·---·------
·1.-ltrle~ ... - ..•.... - .. - · -- - · 

41 07 2:3 
1"'23 1G 4.-! 

] 4~· ~)l 
4.j Ji 07 

t;~I :~2 4'2 
1 :hl S!) ~-1 

f}3 11) 3~~ I 

1 '2.} .l·l J(i 

71 54 1::'. 
](;0 l'.l 4.:) 

1~~ 17 4r: 
l;l;.! 42 :h; 

3-17 li 14 . 
107 lG l-b 

15 ~! 11 
d;) :23 (l:.2 

213 13 21.07 96 J5 57.93 ! 3Ja ;)4.!20 · R'l'll Mott Bavon- 11:1 :--;.; ~lll 

::!iti 41 ;],") :~6 4:? :Jfi Eagle's Nef.l.t ~ _. 

-Ll1c'rc.<:. 
4~:2J. 7 
!'if3Gt!.2 , 

!!000. () . 
tkr'.;2 

:JO:!fi.f-! 
];-~1(}·_'. (j 

)!1:):":d. / 
](;(j:}-_\ l 

l4tfOi. :~ 
f."i:2~). .; 

1 ;-,41 ~~- 1 
!ll:J~i. ;; 

1oo:~:L11 
l:Hl:Hl.U, 

lfifi{)l. 2 
l0{Jt°'Ll. :> 
/;2~;!. 4 
1'1-:'.4·~. 4 

t:O:~H. 7 
,jj{i!I. ;j 

3i:?-\l.~ 
U15;.!.t"-

2:i:l-L ;'. 
:ri'47. ::i 

l:!:!~;), l 
l(!~l~l~. ;{ 

l'i0l2. :1 
llt(~H. 1; I 

li:t.:J.-; 
l 4-~Jir'. 4 

::-=,or: l. B 
hiOl·L l 

1-l!H~l. :-i 
u: l-1. 0 

I 

G:H3. 6 ~ 
lfi:?Ol. ~ 

tm;ri. 7 1 
5~.jti. 4 1, 

.~4.JJ.;; 
:::1 1; ~ : tJ • -:!: 

5:!U:). 0 
]tl7';t"-. 1 

~)ifW. l 
l·l.i)i l. I 

ri-i:w. n 
:tll4. ~ 

l'ruci~ 
41illi. t1 
G41 ~-. ;3 

Pl54~. B 
e~:~J . ..i 

:3310. 0 
lti7:J .. J. 4 

211G-L :i 
11-'l 77. 4 

161l/;J, 7 
H:321. 0 

1fitl(;L 9 . 
JOUJ G.11 

1f''.l!H.:J 
J-i;JtiU. :1 

J8:J:!O. 2 
1 to'.2:3. 3 

Jlilu. 
'.!.();} 
3.{}-! 

5. f,O 
J. OD 

J. Er 
LJ . .Sl 

12. r:3 
10. 3:1 

o. Z:i 
t!.11 

]()_ ~:; 

n. 20 

1noi. :-1 : 4. 4.D 
~KH:), li ~1. l;! 

~J6,18. 1 J. 4f) 
5'.l!S. r- :!. tlt.i 

3.t8"1.7 1.~Yr: 
1t)9::'.'. 1 v. ~t7 

i1:~1f1. I 
41J~J7. !f 

i;;;:Hi'..l.\l 
l~0--?7. 1 

H<t;n.1.1 
l· .. '"!Ml.<..• 

1Pt=<:J7. ;) 
J1f:J~U. 0 

~~:18. l 
l ii1l~ . .) 

J(j:J.J~. 4 
l.J.-i:H. 7 

t)~1:l7. t 
llili. } 

(j{\(J".!. ti 
1;4tH.4 

.~flf)'), c 
-1(1:~."i. I 

5(l~J·J.:.? 
U'i~i:i. C 

iotn:t ;{ 
133t-:7. f 

1{1. 57 
7. ~~G 

Hl. 70 
~I. :n 

3. ll-2 
u. !J5 

!J.29 
8. 77 

3. ~)4 
10. 07 

3 .• 1,; 
~. ~9 

:k'2·l 
G. 70 

Ii. ITT 
:::. i4 

59:;8. J 3. 37 
4:!~1. 1 :.!. 4:1 

28 14 10. SP 9ti 5ii 53.18 315 an :17 Dn' Pollfl l:~.) ;n 0::1 , ~H~l. 4 2:J.)(). 5 1. 3:~ 
10 O('i 5~ Eai;le'rj Nt>i:i-t _. _ .. -- . _ •. _ lUO Oli ;}ti ·17·15. 8 51:J£l. t' ~. UJ 

280.142.0.5 ~)65127.84 155:1452 Sf.Cl1arles ... _......... 3:~.J3:"J2t) J:JOiJl,:J 13143.9 7.47 
2"27 53 17 Cedar Bayou ....... -··· ••. i 4i 54 4:! Gti1;2". O 7204. J 4.13 

280107.81 96573-l.39 1974633 St.Charl('!oi ...•.....•...••. ' 174t';O~ 104/ii.fi Jr-tOlt.:J 10.24 
"238 20 :20' C~dnr Bayou·--- 5~ ~4 37 175-1:1. 4 l!Ht"·L !l lU. VO 

2H 03- 53. 16 96 57' 20. 87 2()3 44 04 Rt. Chnrle1-1. 

28 06 14. !)'2 

2~ 15- 47. 31 96 51) 04. 2.t : 

!?8 11 41. 73 9f, 58 45. 4·! 

2:}4 12 10 C"t"dur Ba~' VU ••••• - - _. 

1e9 4r, on! 81. Charle~-·--····---·~---\ 
271 17 24 i Ct•dar U.u

1
you . _. - .. 

:ir~ ~~I ~:~1~'.~~~.~i·::::::::::::::; 
23611 18: Dry l>ornl ................ . 
2H4 27 4~ ! Bl·il Mott Bayou -·······-·· 

I 
2'.~-132.) 115~\.(ii l:..'fifJ,).;1 7.20 
7·1 w 21 15A:J.J. o ~ rn:;:i1. ~ ~J. ·W 

:-t 40 LB 
91 :!tl :i:l 

177 47 .rn 
li-l;"i 4!J ~(i 

:.n 1:! :{7 
i14 ::..'~I 17 

1;; l:.!~ '· l 
Jn.:ifJ. 4 

430-L !l 
7941. :1 

Ll!•:...'l. 4 
l~(hH.:l 

4~t;2'\i. ;, ' 
~ti~l. ;3 i 

GUJO •• "i 
iil8l.: 

2.t'O 
4. ~3 

3. -11 
:1. 5L 



 

134 REPORT OF THE SUPERINTENDENT OF 

UNITED STATES COAST SURYEY.-GEOGilAPHICAL POSITIONS. 

Section JX.-From Espiritu Santo Bay to Aransas Pass. 

Latitude. I I~ongitude. i ' ! 
I : Back 1 

• : • : • Name of station. 

-----:------) ______ -

Azimuth. 'l'o station. ; A . b I D1st.f\,nce. 1 Distance. I Duit. 
_____ j ___________ : __ z,_n_m_t_._, ____ ) ____ 1 ·-·~-

ForkPd Trte ··-·······----! 2t lG 02. lt: 
! 

Snit Cr-eek l\lott ---- ·------····- 28 rn 14. 3~ I 9G ;:i3 :37. 21 

Two High Treei,; .•••..•..... 28 1,2 15. 82 1 96 54 44. 61 

96 5~ 38. 03 Oaston'R Howse ............ . 
i 

······I 26 o~ 53. ~o 

I 

i on~..! 
25 07 HJ 

35 41 3!1 
54 <ll 4!J 

fr:? 4() 14 
7J 24 48 

82 05 57 
11:3 48 3;; 

Dry l'ond ....•........ 
Marsh CoYc ········--· 

Dry Pond - -- - ...... - .. 
1\iar~hC:uve ··-···-··-·· 

Bell }\fntt Bayou.·-· .... 
Eaglt.''t< :\est.·-·····-··· 

Ballou·s Hon~e ............ , 
St. Ct.arle~ ............ - .. . 

Littlt•l'!' House---·-··---------·--· ~8 01 08.45 96 54 10.CQ llt< 17 03 
147 45 5t3 

Big Mound ·······-········i 
Ballvu·s House .....•...... j 

Aramm!lLight .......••.....•...• :275150.83 ~t/0-.258.38 184 3'2 HJ 
177 l7 lU 

Bog Mou:nd ···-············' 
Shell .hlauk----·-······----1 

RoL("rt':s Lookout ••.....••.....• 

Mud 18luud .......•..•..•.......• i 

i 
rl'hurmond's Hou,.;e ..••.•......... ) 

I 

Blind Pn~ll- ..•...•....•.•...•••.•. / 

I 

2';' 53 55. 40 

'47 56 09. :J5 

~7 5G 05. 55 

27 57 J3. 14 

!)7 01 02. Hi 

97 0'2 0..1. -::!7 

\l7 04 06. 91 

96 58 28.19 

220 4fi 03 
160 03 34 

181 30 :27 
2~H U7 17 

1!H ~l 18 
!:137 JV ():J 

I 

~::~~=:••···········•·1 ! 
11!12~ lJ SbC'll Bank .••..••..••.•••. i 
226 lG 11 ~ Ltttlel'.l. ··-···----··-······i 

ltattl1"uukc• Bluff ..........•....•. ' 28 JO 38. 68 97 03 3G. 96 :J(J:] 37 09 i Ballou'i< House ·····--·---·J 
~144 4J 30 [ Big .Mountl .. - • - - •.• - . - - - •. j i 

C<>pano Houl'!e •.•••.••••••.••..••. ] 

I 
Hannibal'~ Ranche .............•• · 1 

Ben Smith'• House ....•........• ·/ 

Blaek Poiut Hou~e ........••...•.. ! 

lt<"fngio ••.•••.••••••••••.•••••••. / 

West Puerto ...•....•..... - .. ·····! 
Eust Puerta ..•...•••............ ·1 

CattkPoiut ........•.....••.•.•.. j 

I 

. ·I 
Live Oak 1'ree .....•..•..•....•. ·I 
Lap lteef ..••.•....•.•.•.••..•••.. ! 

I 
Plurnnier't-1 Ilou~L· .••. --· .......••. I 

I 
Cu.,tluud'slinn~e ........•.. ·--···1 
ltt·tl Pi•h Cove ..••.•.•••.•...•.... I 
lhg Tree .. ···········--··--······: 

Dor<ey'; llonS<'- .•.••. ·- .•...••.•. 1 

' 
Lambert House .................. _) 

Dagger fal>1nd .•.....•••....•••••. j 

Mu~ta.ng Ir!land ..•••.••.•••..•.... 1· 

U7 07 15. 71 

2B U4 39. 15 '97 0[> 33. 55' 

28 04 28. 92 97 03 42. 4~ 

28 05 23. 68 !:17 12 26. 03 

28 07 49. 91 ~n 09 14. oo 

28 03 31. 15 071011.25 

28 03 33. EO ~7 07 20. 23 

27 59 4~. 00 117 08 54. 24 

28 03 41. 72 97 13 10. 75 

22 Ou 54. 20 97 02 lll. 4G 

~~ 08 JO. 94 97 02 51. 99 

275 2".l ZJ ; Ballou'h Hou~e .... -- .. -- .. ] 
30\l 3~ 55 .l Big :'ilound . - . _ . __ ..... ___ · j 

15!J 54 27 CopanoIIousc ......•...... i 
26i 4·1 35. Big Mouud ·--···-······-·· i 

14:1 44 55 Copano Ilonl-!e- .. - .... - - - . - ) 
180 44 5~l Rattlemukc I.Huff •......... 

1 23:J 33 27 Copann House ...•......... 

27:1 40 37 Rig Mound ----·-··-------·ii 
2-ll 3-l 44 Copano Hom;ie ..• _ ..•...... 
294 50 17 Big Mound---··-·········· 

J:l3 16 11 Black PointHouse ........ . 
206 14 5V Copano Hom~e - . _ ..•....•.. i 

llZ.i 041J(l ~3'~,, B~ack Point House .••..••.. 1 
0 " est Puerto- - . - . . . - . ·I 

l(j;J :l-l 21 \VeRt Puerto ...•... -·. ___ ._ I 
20<J m 07 East Puerto ~ ..••. - .•.••.. -1 
201 15 15 Ulurk Point House ...... ···; 
273 47 05 "'t>RtPuerto ..••...... - .... : 

24fl 11 13 Ballou's Hou•e .....•..•... j 
351 27 2G 1 E1g Mound. .. - ...........•. 

344 3:!~ 4G: Big Mound. ·····-----
164 54 27 U.a.ttleisua.kc Bluff. - ...••. -.: 

2!l 09 41. 00 97 05 48. 6~ 284 51:' 24 Bttllon'; House ........... · 1 

3~4 07 3:J llig Mound .•........•..... 
I 

~ 03 45.47 97 OJ 38.4D ~~~ r~ ~ ~:fti!o~-~~:::~:::::::::::~I 

~ 0140.54 97 08 52.92 147 51 4!i We•tPuerto .. -············1 2LJ 58 33 Enst Puerto ..... - .......•. 

28 05 14. 3'2 97 03 07. 59 ~n 07 07 lJlack Point House ..•••..•. 
1:$4 OU 24 Copa.no 1-::lousc ...•••.••.• __ i 

28 10 29.24 9710 01.78 304 51 ~8 CopanoHouse .•.•.•.•. ~·-·J 
345 08 20 Uefugi~) .. - •............•.. I 

2/1 w '!'l2. 60 : 97 (jg 28. Jfi 31" 03 05 c H tt I 
355 :36 55 n~fua~~ -·~-~~~~::::~~::::> i i 

97 09 49. 48 I 210 52 57' Shell "Bank •.......•.•...•. ! 
j ~54 1!:115 .AHllltUl8 Light ......... ·--·1 

27 45 05. 3'J 97 06 47. 42 j 151 :i4 17 Dagger Mand .....•.••.••. 
Wfi 39 O.() Arnn".w; Light ......•..••. 

27 50 08. 45 

. :Metres. /1 YQrds. I Miles, 
mt m ~o i 4%0. 3 M24. 4 1 :i. us 

·203" ()t} 4:..! : 3783. () I 41~~7. 6 2. 35 
I I 

21.'5 40 32 i 6575. (i i 7100. 8 4. 00 
234 30 rn I o:).;g, 5 

1 
111a. 3 4. 01 

L>0-2 45 4~ I 30~7. 5 i 40'21. 6 2. QB 
2)5 ~3 3:31 4'1~·1. l I •IVO:J. 7 ~- 7M 

262 02 J:J 1012e. n ! 11732. s 6. 67 
-2!)3 47 42 I 33J8. 2 ! 3650. ti Q. 07 

298 13 28114207. 3 15535. 7 8. 83 
327 4:3 3~ ' 15167. 8 Hit.i08. 9 9. 4-1 

4 32 5:J I 23964. 2 26206. 5 14. 89 
357 ] 0 ;)8 144!1:l l 15b49. =~ 9. 00 

40 48 58 
340 er~ :28 

1 30 :u 
;,7 lll 41 

11 54 23 
.57 4:l 26 

2fJf; 25 5:l 
4G 17 ;:;::1 

1~2 39 ]fi 
1G4 4fl 21 

~lfJ 26 14 
12!! 37 2'.J 

33~ 53 :rn 
87 ·16 m 

323 43 14 
() 45 02 

53 3."i 53 
H:J 4;1 37 

61 3.°) 40 
114 5:1 47 

313 lfi 37 
2U 16 12 

282 02 00 
2G8 59 17 

:i4~ 5J 45 
20 21 51 

21 15 :w 
83 48 !.:!!.! 

66 1'2 3~1 
Iil 27 3G 

164 40 16 
344 54 06 

l(J.'; 01 3:J 
144 O'J 26 

351 22 51 
119 48 02 

327 51 08 
35 59 17 

27! 02 441 
313 .58 27 I 

124 52 4fj 
16.5084~1 

132 IH 08 
175 37 02 

30 -55 57 
74 !22 27 

3:ll 52 52 
211 4o ri:i 

Li.">fi4. 0 
113:2~. 1 

15!l37. 2 
14121. 7 

182f::8. 3 
]~004. 4 

!..12()7. 1 
b'24a. 6 

87~!). 0 
11220. 6 

JJ.n'9. 4 
11575. 4 

81l:l.2 
61~37. ~ 

9840. 4 
] 1:~8~. 5 

105~4. 3 
174;.?8. E 

31;n_4 I 
lJ:M.U 

5()0:J. 1 
IOE:t3. 8 

9007. 2 
4G7U. 5 

7154. l 
7380. 5 

aaG1. 5 
4911. 7 

54;)6. 4 
3960.6 

6510. 4 
47l0. J 

ll329.4 
11167. 5 

Hll4.0 
12846. 1 

40-~0. 9 
4308.2 

1524.6. 4 
9411..1 

5521. 7 
5073. B 

4866. 7 
5022. 4 

20545. 5 
llll79. !J 

10577. 7 
131167.2 

1702().3 
12:J81.1 

17428. 4 
l:i44J. 1 

l~~gg~ .. J 
JYtl~!•. {) 

10134. 2 
i~Ol4. 0 

9545. 7 
12:.!70. 5 

14G3l.3 
12li58. 4 

!'<~7~. 4 
fi7ll.5 

J076l. l 
J:.?447.;; 

]]509. 1 
H-10:>9. fj 

4016.0 
1,1tH4.U 

fi32.). !) 
JIE:l8. 7 

9850. 0 
5107. 5 

78~3. 5 
8071. 1 

~68'2. f, 
5:17 I. 3 

5967, 0 
4:l3l. 2 

71!9. 5 
5150. 8 

12:J8R 4 
12212. 4 

2093. l 
14048. l 

43!J7. 2 
4711. 3 

16673. 0 
102!11. 9 

fi038. 4 
5548. 6 

5.122. Q 
5492. 3 

22467. 8 
i:..>772. 7 

11567. 4 
!:>274. 1 

9.67 
7. Ot 

9. 90 

"· 78 

11. :16 
11_ J!-J 

G. 76 
5.12 

5. 42· 
6. 97 

8. 31 
7.19 

5. ll4 
:;. ~l 

C.12 
7. 07 

6. 54 
10. 83 

2. 28 
8. 32 

3. 14 
6. 73 

5.60 
2. 90 

4. 45 
4. 5U 

2. 09 
3. 05 

3. 39 
2. 46 

4. 05 
2. 93 

7.fl4 
6. ~)4 

1. rn 
7. !J8 

2.50 
2. 68 

9. 47 
5.85 

3.43 
3. 15 

3. IJ2 
3.12 

12.n 
7. W 

6.!IT 
8.68 



 

THE UNITED STATES COAST SURVEY. 

"UNITED STATES COAST SURVEY-GEOGRAPHICAL POSITIONS. 

Section IX.-From Espiritu Santo Bay lo Aransas Pass. 

Name of 8tation. Latitude. Longitude, Azimuth. To station. Back 
Azirn111h. 

------------- ----- ----- ------
0 0 

McGloiu'i; Bluff ..•...•• --- .•..... ~7 49 37. 12 : 97 12 54. 55 

Flour !Huff ..... __ ..•. ·--- .. ~ 42 01. 11 ~)7 15 48. 6:} I 

Corpur. Cl1risti Pass . _. 27 37" :J4. 70 !17 11 2fi. 15 

Corpu~Christi Light.----· ..... _. 

Clark'~ I-Iomw ...•.....•.......••. 27 52 Ot:l. 67 97 18 5D. 18 

Wi:-11~' Hon~e- ...... _____ 27 54 (l'2.~l:!; 97 00 43.71 

Lone Tree ..................••.... : 27 55 5:.J.!)() !l7 07 1.3.53 

' 
Harbor Island .. -- ..........•..... · 27 Jl 20. 82 97 00 27. 39 

';2:5!1 J~ ;JO 
30!l 4,) li 

rn~ 44 41 
249 O:.! 00 

i:1r 4;, :ii 
i!Ut! 4U l~ 

V:igger Island.·-·· ....... . 
l\lui;tang Ii-;laud .••.•••.•.•. , 

llc(-tloin'i:-; Bhtff .••..•.•••.. : 
Mn!'-tang hland ___ .. _ ..•.. 

Flour Bluff ....•••.••...... i 
J.lu"'tang Llaud .. _ ..•...... ! 

i 
2;'.)9 2fl ]5 )h-Gk1in's Bluff ..•......... ; 
311 o:J l(i I Fhonr Uiuff .•....•.....•... ~ 

I 2UJ 0'2 ]CT 
34-l :1'-l l)~I 

)kfl.-toin':-. Dluff .••... 
1-'luur lHuff .. _ .. __ . 

f£l 13 4'3 ' 
l~:J 4i< ()'2 

lf 46 02 
6!:l IHi l!l 

31E 4:1 29 
!!t' .:11 :Jl 

7~1 34 0() 
131 OG 41" 

1::-i o,i or 
1ti4 23 3~ 

4~ 11 OU Arm11-1a,; Ligllt............. ~2~ OH ;i:; 
107 15 l:.! Shell Buuk .•...••.....••.. a:r; 1:~ 57 

QI 3(; 1'.1 Dagp.-~r Ji.;land ...•.....••.. ' 201 35 01 
2:!'..! JO 43 Sht:ll B:tnk ............••.. ' 42 1~ J'.2 

260 4fl ~5 Anm~a~ Light···-·····--·· ~O 50 <n 
:2 4'...! 5t! l\lu..:taug I~land. __ _ l~~ 42 49 

Pive .Mile Station .•.....•...•..••. ::!7 47 47. 73 97 04 41.19 117 11 44 
~00 3~ 51 

Dagw'r 1.-.1a~d. ··-······-·. 
AraI)t1as Light ...... -----· . 1 

2!17 ();I 20 
~u 36 :3v 

i 
Sht>mrockPoint ••.....•.......•.. j 27 45 46.63, 

! 
!17 OD 4G. 87 ' J7!l 2!1 31 

2'24 .):3 40 
Dug-gf'r },:..land_ .••...•••... 
Ar:tustts Light 

350 ~fl 30 
44 56 51 

}.f1-tro::. 
.") 1 ;)~- t: 

1:307J. t: 

14€12-2. F 
L.:Otl7U.;.: 

10!~07. 3 
lSB:l~. 7 

17~98. g 
16.118. ;J 

11012. 1 
19..J \4. 0 

,"_Hfl;'.1,7 
ll·~!iU, ::.! 

!1438. 2 
8440. ;. 

;"°,7!ll E 
11 ;_"i'iU. ti 

H-H3:1. ll 
7tltJ:J. !.I 

Rt\i!'l. 0 
158:ll. 4 

lflexica.n'~ Pole 27 43 47. mi 91 Oil- 04. 75 JfiG 1fi !':1J 
20<J 2~ 07 

Dag-gt:rl~laH<1 ...•...•.••.. '3·1fi 1G OG: 12'0tl~ll 

Prieot'• HouBe .................... i 27 41 39. 09 : 97 14 54. 16 201 59 45 
244 30 ;;29 

Armi!!.tl.8 l.ight_____________ :!~I 24 30: 170:1-:"t:.4 

Dagf!('r ll'land----····-----' 2~ 02 07 17";';)i'(.7 
. .Mu~tang !~laud............ 64 34 13 14i65. 3 

135 

rnrds. 1\Jifrs. 
!5fi:r;· 1 3. :!O 

14:.!J!J. :J ?::. l:J 

Jfi2()9. 8 9. :'.?1 
ll:K.1.). l !J.i::o 

1 W:!i. ~l 6. 7~ 
11:n4. ~ u. t=>,4 

rnnti.:1 
lEW:l.9 

1~042. 4 
!.!l:.!30. tj 

JO. 87 
HJ. 26 

G. 8·1 
J:l. rn; 

5fl~~'.~. ll 3. 41 
l~~i4U. 5 · ';. U2 

1'2;-iO~. !"i ! 7. 11 
l(J;,l;.?:J. tl ! .J. ~7 

6333. 8 :J. GO 
l::!fi.}:-3. :1 7. l!t 

10:171. 0 
~7·11. 9 

8813. 0 
1-;:_u2. 7 

l~l~13.-; 
l~()~7 • .f 

lH420. a 
ltil4G. H 

~- F9 
4. 97 

5. Ol 
9. 84 

I. 51 
!ll.ti:J 

11. o;i 
~- 1e 

01:10 ................................ · 27 42 41.66 97 18 1B.28 ~~5 20 O·.J Daj!'ger Island ...•.....•. 
28G 5;) :.H Flonr !Huff .....••.... 

45 2~l 50 19-;)7;J, 6 2 l-105. () 1-:1. lfi 

I 
Turner'8Ilouse .••.........••..... 27 5131.0fi 

I11gleside S(~minary1 chimney..... 27 50 21. 82 , 

G-arHc'H HouHC----···--····--- ~7 :ifi 38.11 

Four Mile Padre Island ~ ...•..•.• 27 33 48. !H 

CluUb's Station ................. . 27 30 41. 80 

8even 1'iile Laguna Madre---··-· 27 35 25. 70 

!}7 15 43. 27 

97 12 r;:~. 6H 

97 08 ~3. ~4 

97 12 31. 50 i 

97 13 20. 32 

97 15 m. :->1 

97 17 27. 25 

106 56 41 4:..~5. !! 4ti8tl. :-:! ~- 06 

O 2t<; 47 :F'IonrI1luff .....• - .......... · lf<'O :.?~ 44 
62 O:! 51 1

, Corpuf:. C.hri:1'tiLight ..••... ', ~415~)1G 

17 Iii 2!-1 Flour Tilnff ____ --·-·------ ]!17 J;) 01"1 
73 1:3 4:3 ,: Corpui; Christi Light ..•.... : ~5fl 08 4n 

~5 4 :J 01 \ Corpu<; Chl"i-~ti Pa.!'i:< •••.••.. · oo;; 4 l 50 
Hi :2'.I 14 Flour JHnff .••..• --··---··· 267 :.!ti 01 

131 2') .__>!.~ Flour Bluff .•.... ---··-··· 331 27 57 
fr25 48 1~ Corpu~ Clirkti Pass .••. _.. 4;; 48 4~ 

li.-144. 2 
14t~4. 1:1-

~H)t)O. ·1 
11Jm. 4 

H:ll4. 5 
249Ll. 0 

164 5~ 15 Flonrl~luff ............... . 344 58 OG I !lfiB;'i. 2 
204 14 3"2 : Corput; Christi Pa.."!' . _. , •• 

17fi 40 OP Flour Dlnff .•...••...•.•.. 
20;1 1 ~~ 24 , Coqm>1- Chri~1i PB.8-!l ••••• _. 

J9::i :rn 56 
1 

Flour Uluff ..... _ •.••.••• 
i?48 07 27 , Corpu8 Christi Paj:;S .•••••. 

;!·1 1.j 23 76:2'"~. 2 

356 45 48 20!141. 2 
25 ti UO I HOW. ff 

] •") ·1' 4n 1246ti. 5 
6e lo i'.i ' 10666. s 

1 ~11t<;1. ii 
L);~'t". tl 

lifrff. 7 
H!4S~i. 1:1-

W564.'.l 
1~456. 1 

12~i3. 1 
:!7:~~- 8 

(i.00 
7. U8 

7. 03 
1. 5.5 

17152. t\ ~- 75 
f!.3:.'{5. 4 I 4. i4 

22900. 0 13. 01 
15376. 6 ' €. 74 

1~6?2. 9 7. 75 
llb64. 9 6. 63 

Eagfo Ranche ····-········--···· 27 36 39.60 97 20 27.55 ~17 40 04 Flour IHnff .••........ ___ _ 
20:i 26 4:'.:' CorpuR Chrii:;ti Pas!'> .•••• _ 

37 42 13 12.;)(}4. 1 l3C74. 1 7. 77 
e:-J 30 59 14~t:3H. l 16337. 0 i!. ~8 

'\\-""aterHole ·-·~····-··········- 27 39 24.72 97 18 55.98 ~26 49 5.1 Flour JUu:ff .....••..•...•. 4o 51 20 7037. 1 7695. 6 4. 37 

JameH.' House •••••.•••.•..•••.••• 'ZI 44 29. w 

U!ay Bluff ........................ ! 27 51 3J. 81 

Rincon Point ..................... ! 'ZI 50 03. (){i 

i 
Nueces. River ...................... ) 'ZI 50 ~6. 11 

I 
Nueces Bay ...................... i. 27 52 30. 50, 

I ! 

Mean'' Hou•e .................... ) 27 53 39. 29 

Rhote's House······-·············/ 27 53 14. 91 

97 21 45. 58 

97 28 25. 92 

97 22 21. 75 

97 29 31. 83 

97 02 34. 69 

97 :JI 18. 67 

97 ll1) 16. 52 

285 19 41 Corpui: Chriio\Ii Pmu; ... _ .. _ 

~36 5t) 48: MeGloiu'i;Ultrtf ___________ _ 

~'84 56 48 Flour Bluff .... ··-····-···· 

272 54 2!~ :MeG-loin'~ Bluff ..•......... 
22 57 30 Corpm! Cbriijti Light ...•... 

2-JO 02 21 Clay-Rlnff .. --- __ .......... . 
284 54 j8 Corpus Chris1i Light ..•.•.. 

283 52 38 ClaylHnff .......•......... 
307 95 03 Nuece~ River. ___________ _ 

:u.1 49 ffi NnN:eK River ...••.•...••. 
44 2~ 41 Nuece~ Day. ···--··· .••. 

4 3G 30 Nueces River ............. . 
7a 51 2'.? Nnece·!!: Btty ····--·······-

lUJ 2~l 10 , 12786. l 1398'2. 5 7. 95 

56 54 ~;> ! 17~5G. O . 
114 59 34 ' 1G7t4. 8 : 

PG 18 15 
l:!!J 3.:l 14 

9~ 5B 54 
202 57 01 

40 0-2 52 
114 57 30 

103 54 34 
127 21i 2!_) 

l;'"~I 4!1 55 
2-2'"1 2~ ()!) 

184 36 Q:~ 
2.-M 49 4!-l 1 

155.1t). 4 ' 
10735. 7 \ 

l;).540. 6 i 
4320. 91 
2802. 5 \ 

111,'0. 6 ! 

7009. 5 
ti~~!J. J i 

66:::!5. 3 : 
<;!1l()7. :1 

.~212. 4 i 
;)..)f<!J.-l J 

18\Jeo. o lo. 7R 
1179~. !) 6. 70 

16989. 0 ' 9. 6;) 
11740. 2 , 6. G7 

16994. 7 
4725. 2 ' 

:lC64. 7 
l21l;L l 

7G6.5. 4 
6~~~- ,'\ 

7245. 2 ' 
:l'-245. 0 

;;;?J~] I 

1. 7,1 
iJ. 91 

4. 35 
J. !ll 

4.12 
I. t14 
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UNITED STATES COAST SURVEY.-GEOGRAPHICAL POSITIONS. 

Sation IX.-East Bay, near Gali:est(ln. 

Name of s1ation. Latitude. 

0 

ROllIKSON'S BAYOU-------·------· 29 34 46.98 

ROLLOVER ....•..••..•.••...•.... 29 30 16.73 

OysterBayou ....•...•..•.......•. :29 J3 40.67 

Midwrty -----------··············-! 29 3119. 71 

Eafit Bay Ba.you.................. 29 34 01. l::J 

High hland4 ___ . ______ ...•. _ .... _ ~9 33 32. 21 

To station. r A~acktl I Distance. 1 Dh!tance. ! Dist. 
I ZllllU l. . I 

______ !_~-- ---1---,--
Longitude-, Azimuth. I 

! 

i 0 1 
" i 11Ietres. '. Yards. /ll.Jilcs. 

!Jt 33 31.12 -----------· ----------------·-·--------·1······-----·1· 1----------1 
94 jo OL14 ]4:) 4U 18 1 Robim:o11·~nayou .......... : 325 47 3,') llJ-05tL7 i 109Y.9.9 [ 6.2il 

!:J4 :28 13.1~ 1 24 51 36 Rollover.-,.-------·--·~--! 20-4 50 43 6919-4 ~ 7566.fl' ! 4.30 
I 103 20 18 Robinson't'lBRyou .• -------· 28:3 23 41 8'79tL0 ~ 9621.6 1 5.4(i 

94270'2.8..1 680117 Rollover .......•.......•... 2475949 5178.2i 5662.81 3.~ 

94 25 35.52 

94 i4 3.>. 79 . 

i 
94 23 04. f'8 

156 :.26 42 Oyster Bayou-·--··--··--·' 3:~{) 26 07 4734.2 j 5177.2) 2.94 

25 18 57 :, Midway .. -----------------: 20;5 18 14 54~7.U 6012.3: 3.41 
81 33 18 O:;ster Bayou··--·--··--·-' 261 3~ 00 4~tl.tL4 '4689.7 2.66 

:J2 rn- 49 Midway. 
715~11 r Oytiterllayou ··--·-------·, 

131 30 44 NorthwPRi Ilf'ncl 
Ht2 2'.! ~ Eai;t Uuy l>ayou ...... ··--·, 

21~ 18 3h ' 
251 50 ~4 

3-: 1 35 S9 
28::2 21 4·1 

i--:IU,J • .'J 
ll.l..)J • .oJ 

8rnJG. 2 4. 60 
673!. 4 ' 3. S:J 

:.t . .:7~L U 3585. 8 ~- 04 
'i: l.Jl>. ;) 45-1;), 4 i 2. 5!:! 

__________ _:__ ___ __!_ ____________________ _.___ __________ _ 
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AP PEN D IX No . 1 O. 
GEOGRAPHICAL POSITIONS DETERMINED APPROXI:\IATELY IN WEST VIRGINIA. ILLINOIS, KENTCCKY, 

TE~KI,;t5SEE, ALABAM:A, MISSISSIPPI, AND MISSOURI. 

The geographical positions in l\' est Virginia, Ohio, and :Maryland, were determined by Assistant G. 1V. 
Dean and Mr. l\Iosman iu 1863-'64. Tlw latitudes wct'c observed by means of a Gambcy circle and the 
longitudes by me;ms of the electric telegraph from Washington, D. C. The poe.itions in Illinoi8, Kentucky, 
Alabama, Tennessee, and J\fisRouri were determined by ::\Ir. A. T. Mosman in 1865, the latitudes with a 
GamLey theodolite, differences of longitudes by r:µeans of a chronometer. 

Loc11,lity. 

Clarksburg, W. Y ......................... ! 
Grafton, W. V ...•••.•••.........•...•.... \ 

Cameron, \V. V _ .......................... I 
Wlrndi11g, \V. V ........................... 1 

Parkersburg; W. V .......... ------ ........ j 
Point Pleasant, W. V ...............•••.. - -1 
South Point., 0 ... --- -- - -- - - - -- -- ------ -- - - \ 

Gauley Bridge, W. V .......... -----·····--! 
Charle~ton, \V. V .......................... ! 
Cumberland, Md ........................... I 

Mart.ins burg, W. Y ............. --- ---- .. --i 

Latitrnle. 

:l!J ]() ;-,7 

:l!J 20 1G 

39 49 49 

40 04 Of) 

39 16 O:i 

38 50 3l 

38 25 14 

38 09 14 

38 21 18 

39 39 15 

39 27 27 

: l.1nn~it1Hlt~ 
i \\·est of \VaBhiugton. 
! ----

m. i;. 

13 11\J.6 

11 r.4. 1 

14 o:.. 4 

14 42. 3 

18 04. 7 

20 22.!I 

22 O!l. li 

Hi 49.8 

G 49.r; 

3 37.4 

For tlm longitude of the Washington observatory, 511. 8m. 11.7s. west of Greenwich, may he taken. 

Florence, Alu .•.. ---- ...... ·----· ...•...... 

Chickasaw, Ala ..•....•...•.•.•... · ••••.•... 

Clifton, Tenn ..................... --- .•••.. 

Johnsonville, Tenn .........•......•••...•.. 

Fort Henry, Tenn ............... -- ......•.. 

Twenty-seven mile island, Tenn. river ....... , 

Patterson's L!l.nding, Ky .................... i 
Paducah, Ky---- ........................ -j 
Mound City, Ill .............. ---- . ---- ..... ! 

Cairo, Ill. ......... -·---·-----··-·--·------[ 
Cape Girardeau, Mo ..••••• --· •••.••••.•••• -1 
Witt,emberg, Mo .......................•... 1 

Menard, DI·-- .••..........••....••.•.••. --1 
Illinois Station, Mo ........ -- ... -- --- -- •... , 

i 

Latitude. 

() 

34 47 J5 

34 53 30 

35 23 17 

36 03 48 
:36 30 2'2 

36 57 14 

37 03 12 

37 -04 35 

37 -04 48 

36 59 49 

37 17 53 

37 39 19 
37 53 48 
38 17 21 

Longitude from 
Cairo, Ill. 

(-east; +west.) 

m. s. 
-5 57. 7 

-4 19.1 

-4 40.4 

-4 45.9 
-4 :m.3 
-3 47.4 

-3 04.4 

-2 17.9 

0 00.0 

+1 26.7 
+I 27.6 

+2 40.0 

+4 53.0 

For the longitude of Cairo we may assume the approximate value 51> 56m 40" west of Greenwich. 

cs 18 
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APPENDIX No. 11. 
TYPE CURVES OF THE TIDES OF THE PACIFIC COAST OF THE UNITED STATES. 

It is a matter of some difficulty to give a clear explanation of the tides of the Pacific coast for practical 
purposes, affected as they are with a large diurnal inequality. It has been tl10ugbt that the accompanying 
diagrams (Sketch No. 26) would, with the following explanation, render the matter clearer to those who have 
occasion to use the tide tables published on the charts and in the i·eports of the Coast Survey. 

Although the diagrams refer to San Diego, the rules, with proper modifications in the amounts of rise 
and fall and diurnal inequality, will apply to all parts of that coast, except the inland waters of the Straits of 
Fuca and vicinity. 

Each of the three diagrams represents the average tidal curves at San Diego, California, for mean tide, 
spring tide, and neap tide-the first one giving them for the moon's declination at its average value; the 
second, for the moon's declination at its greatest value, north or south; and the third, at its least value, or 
whrn the moon is on the equator. A scale of feet for the heights is on the side of each diagram, and a scale 
of hours for the time at the top. Similar curves are traced by self.registering tide-gauges, in which a pencil 
connected with a float rising and falling with the water traces a line 011 a band of paper carried along by 
clock-work. 

'l'he arrangement of the three diagrams is the same. '.rhe sign )) on the scale of hours indicates the 
time of the moon's transit, upper or lower; i. e., upper, the one over the part of the meridian above the 
horizon; lower, over the meridian 180° in longitude from the place of observation. There are thus two 
transits, an upper and a lower one, in twenty-four hours. 

The same succession of tides follows the upper transit when the moon's declination is north, and the 
lower transit when the moon's declination is south, and vice vena. 

The heavy black horizontal lines near the top of the diagrams represent on the scale of hours the luni
tiilal intervalB of high and low water ; that is, the time elapsed from the moon's transit to the time of high or 
low water, at an average. For high water this is called the "corrected establishmeut." The shorter hori
Zbntal lines under them represent the diurnal inequality, a correction depending on the moGn's declination ; 
vertical dotted lines s:Bow how this correction is applied, it being alternately added and subtracted to give the 
time of high and low water, or the highest and lowest points of the curve. Thus the first high water and the 
second low water happen later, and the first low and second high water earlier than if this correction did 
not exist. 

The vertical heavy lines on the left of each diagram represent the mean rise and fall, (full line,) the 
mean riRe and fall of spring tides, (broken line,) and the mean rise and fall of neap tides, (dotted line;) the· 
first being the mean of all the tides obserwid, the second of all the tides at the full and change of the moon, 
and the third of all the tides .at the moon's quarters. The shorter black lines accompanying each of the three 
lines of rise and fall represent the diurnal inequality to he subtracted 01· added for alternate tides, in the 
manner shown in the diagram. As may be seen, the diurnal inequality on each diagram is the same for 
mean, spring, and neap tides ; but it varies with the moon's declination, being largest on the second diagram 
for the moon's greatest declination, and least on the third, where the moon's declination is zero. On the latter 
diagram, in fact, the diurnal inequality for the heights of low water disappears altogether. 

The curve of neap tide on the second diagram shows how curiously one of the low waters is destroyed by 
the effect of the diurnal inequality, the water continuing to rise after the first high water to the second, the 
place of the intermediate low water being merely indicated by a slight inflexion in the curve. 

APPENDIX No. 12. 

HARVARD COLI.EGE, Novemher 25, 1865. 
Srn : I send you the first determination of the values of 1:2-p for the series of Pleiades occultations, 

1838-' 42; also the values for the last series, 1857-1861. '!'heir small and consistent values show the excel
lence of the lunar tables and the superior precision of this class of observations. It comes up to our full 
expectntion, and we may reasonably expect to determine by this method the elements of the lunar orbit, the 
coefficient of annual variation, and the moon's semidiameter with much greater accuracy than by any other 
known metl1od. 
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Por this purpose I enclo1:1e you the method of reduction, with aU the formulro and the application to an 
example. :My only doubt remains as to whether the similarity of epoch of the correction of the coefficient of 
variation with that of the semidiameter, and the coincident changes of sign for oe.cultations upon the mofm's 
dark limb, which a1·e the only ones to be used, may not dimini8h too much the accuracy of the corrections. 
It may be necessary to introduce a greater numbe1· of other occultations to remedy this defect. 

V cry respectfully, your obedient servant, 

BE~JAMIN PEIRCE. 
Ron. A. D. BA.cm~, 

Superintendent of tlte Coast Sun1ey, ~· 

Values ef I 2-p for tile period 1838-18,12. 

I 
I 

Day I No.of!\· Day I I.._, .' 
:, month. I star. i month. I! star. 

Year. Month. of I Pluce. Month. . of I Place. I ~' 0• ol 

, _____ I 'r-_____ ,__ . 
I " 1'i~, -1-- - ·1 -1 

1842 

1841 

April. ...•. ! 13 Edinburgh .... 2b -0.'lfi ,i 1841 I August. ... ! JO Hamburg ..... : 16 
Do ...... \ I:~ :::.·~0o .·:::.·.·_-_.

1
1 ::15 -ll.IO ! Do ...... '1 10 .... do ........ ' )8 

Do ...... / I3 40 +o.58 11 Do. _____ ! JO .... do........ JS 
January ... 1 21 Washington -·I 1 +0.45 I Do ...... 1 ]() .... do ........ J8 

Do ...... I 21 .... do........ 4 +o. UJ J, Do...... JO .... do........ 20 
Do .•.••• 1 21 .... do........ B -0.02" Do...... 10 .... do ........ 211 
Do ... ---1 21 .••. ~o ........ lJ +u. 14 I Do._____ JO .... do........ r, 
Do______ 21 ____ do-··----- 13 +0.47 \

1 
J)o______ 10 .... do-···--·· 27 

Do...... 21 .... do........ 14 i +0.57 ·' Do...... 10 .... do........ 27 
Do ...... / 21 .... do 20 1 -0.50 Do._____ JO ... do....... :u 
Do...... 21 Cambridge, A. 4 j -0.82 Do------' 10 .... do ........ 34 

August.... Ill Altona......... 1 +0.61 Do ....•• 1 lO .... do .. ----- 21) 
Do...... 10 .... do........ J +o.39 Do ...... ; JO .... do·------ 33 
Do...... IO .... do··------ 2 +2.76 Do .. ----1 Ill .... do··------ 3:{ 
Do...... JO .... do........ 2 +2.47 Do ...... 1 JO .... do··----·· 42 
Do...... JO .... do........ H +I.HI Do .. ----1 JO .... do •. ·-·--· 42 
Do ••.••. 1 JO .... do........ 8 +J.22 Do------1 lU •••• do-·------ 42 
Do ...... 1 JO .... do........ 18 -l.02 Do...... JO .... do •. ··--·· 37 
Do ...•.. / JO •••• do ........ 23 +1.24 Do._____ 10 .... do-------- 37 
Do....... JO .... do---·-··- 2:{ +L05 Do ...••. , 10 .... do........ 39 
Do...... JO .... do···----· 27 +J.91 Do ...... j IO .... do··--·--- 39 
Do...... JO .... do..... 34 +1.92 Do-----·I JO .... do-------- 39 
Do...... JO ..•. do 34 +J. 75 Do ...••. 1 JO .... do........ 4(; 
Do...... 10 

1 

.... do .. ... 33 +2.6& Do ...... 1 10 •••• do---·---- 46 
Do...... JO .... do..... 33 +2.J5 Do ...... ~ JO .... do----·--- 4il 
Do...... 10 .... do .. ---- 42 +4.5:3 Do ...... I JO .... do .. ------ 44 
l)o______ IO .... do-------- 42 .+4.56 Do ...... r IO .... do----·--- 45 
Do...... 10 Berlin .... -·-- 1 +I.13 Do ....•. \ JO .••. llo ----·-·· 45 
Do...... JO .... do........ 1 +J. 13 Du .. ----! 10 .••• do--·--·-· 45 
Do...... 10 .... do .. ------ 2 +l.57 Do ...... : 10 .... do·------· 50 
Do...... JO .... do........ 2 +J.2'J Do ...... 1 JO .... do-------· 50 
Do...... 10 .... do-··--·-- 2 +J.2'J 

1 
Do...... JO .... do-------- 50 

Do...... IO ...• do-------- JI +J.8:1 Do...... 10 .... do-------· 52 
Do._____ 10 .... do-------- JI +1.46 Do...... 10 .... do----·--- 52 
Do...... IO .... do-··----· 11 +1.46 Do...... 10 .... do 52 
Do...... 10 .... do-·····-- 34 +I.68, Do..... JO Geneva....... 1 
Do...... 10 .•.. do 33 -0.08 i no...... 10 .... do-·--·--- 2 
Do...... 10 Edinburgh.... 1 +l.95 Do...... JO .... do ....... . 
Do...... 10 .... do........ 2 +J.u7 Do...... JO .... do ...... .. 
Do...... JO .... do ........ 11 +2.30 Do...... 10 ...• do--------
Do...... JO .... do-----·-· 7 +I.86 Do...... JO .... do ....••.. 
Do...... 10 .... do 42 +2. ltl Du...... 10 .... do .. ·-·---
Do .••••. 10 Hamburg ..... l +0.90 Do ..... JO .... do 
Do ...... , JO .... do........ I +o.65 Do...... JO Leyden ...•... 
Do ...... [ 10 •... do........ J +0.42 Do...... 10 .... do 
Do ...... 1 10 .... do........ 2 +2.3U Do...... 10 Pulkova ..... . 
Do...... 10 .... do........ 2 +2.3:2 Do...... JO .... do ....... . 
Do...... 10 •... do........ 2 +2.07 Do... 10 .... do ....... . 
Do...... 10 .••. do........ 17 +2.58 Do...... JO .... do ....... . 
Do...... IO .... do........ 17 +2.5:) Do..... JO .... do ..... .. 
Do .•••.. lO .••. do ••.••••. 12 +3.IU Do ....•. 10 .... do ....... . 
Do...... IO ..•. du........ 8 +J.U7 Do...... JU .... do ...... .. 
Du...... lO .... du .. ·----· 11 +o.99 Do...... JO .... do 
Do...... IO .... do........ II +o.&, , February.. 27 Edinburgh ... . 
Do...... JO .... do........ JI +o.68 j: Do...... 27 .... do ....... . 
Do...... 10 l .... do ........ I5 -3.35 Do...... 27 .... do 
Do...... JO .... do........ 15 -3.53 , Do...... 27 Lc>,vden ...... . 
Do...... JO .... do........ rn +1.7;-, 1840 Decembei-.. 7 Hrnslau ...... . 
IJo...... IO ,. ... do........ 16 +J.::.!7 JJo...... 7 .... do ....... . 

2 
8 
8 

15 
Z'1 
24 

I 
2 
2 
1 
8 

11 
34 
Z7 
211 
3:! 

4 
14 
11 
4 
l 
4 

+L27 
+J.94 
+o.8J 
+o.4:i 
+J.Hl'l 
+J.9:l 
+Q.2fi 
+2.Hl 
+J.9,j 
+1.55 
+I.4!J 
+u.1;1 
+2.67 
+2.:>4 
+4.57 
+4. ;,;, 
+4.42 
-1. 13 
-J.82 
+o.il9 
+0.10 
+o.17 
+J.96 
+1. 79 
+u.09 
--0. 16 
-0.27 
-1.19 
-l. JO 
+i. 71 
+J.4\1 
+1.114 
+o.6:.! 
+o. 4:.! 
-U.28 
+2. ll 
+1. :l\I 
+0.116 
+2. 76 
+2.7't 
+I.bi 
+Ll\7 
+o.4:< 
+1.r>u 
+:i.7!1 
+o.1"J 
+o.r.J 
-t.:ll'l 
+0.10 
+1.% 
+1.9!1 
+u.oo 
+o.r.a 
-0. 12 
+2.62 
+1.1t1 
-0.:10 
-6.04 
+3.a<i 
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Year. 

1840 

Month. 

December 
Do ..... . 
Do ..•••. 
Do ..... . 
Do ....•. 
Do ..•••• 
Do .• 
Do .••••. 
Do .•.••. 
Do ..... . 
]lo .... .. 

o~tober ... . 
Do .... .. 
llo ..... . 
Do .••••. 
Do ...... 
Do .••••. 
llo ..... . 
Do .••... 
Do .•.... 
Do •.•••. 
Vo ...... 
])o ••••. -
Do ...... 
Do ..•.•. 
l>o ••• ·-. 
Do .••.•. 
Do ...... 

January ... 
Do .••• -· 
Du ..•... 
JJo .•... 
])o ..•..• 
Do .... . 
J)o ..... . 
J)o .... . 
Do •.••. 
])o ••.•. 
Do ..•.. 
J>o .... .. 
Do ..... . 
llo .... .. 
Do .... . 
]Jo .. ··-. 
Do .... .. 
Do ..... . 
Do .... -· 
Do ..•.. 
Do ..•.. 
Do .••.. 
Do ..•.. 
Do ..... i 
J)o ______ !I 

J)o. - • -- • 
Do ..... . 
Do ...... / 
uo ...... I 
~~::::::11 
J)o ..... . 
J)o ..... . 
J)o ..... . 
J)o •••••• 
Do •••••• 
Do .••••. 
Do ••.•.. 
Do •••••• 
Do •••••. 
Do .•••.. 
no ..... . 
Do .... .. 
Do ...•.. 

Day 
of 

month. 

7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 

J:l 
1:1 
13 
1:1 
l:l 
13 
l:l 
13 
J;} 
1:! 
i:1 
13 
1:1 
]3 
1:l 
J:I 
J:I 
14 
14 
J4 
J4 
14 
J4 
14 
14 
J4 
14 
14 
]4 
14 
14 
14 
l4 
14 
14 
14 
J4 
14 
14 
14 
14 
!4 
14 
14 
J4 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
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APPENDIX No. 12-0ontinued. 

Values ef !:2-p for the period 1838-'42-0ontinued. 

Place. 

Breslau ...•. _. 
_do __ ---- _. 
. do __ -----. 

.. do __ ...... 

.. do __ ------
Copenlrngeu _ . 

.. _.do __ ..... . 
I~r,,msmunster. 

1::::~~ :::::::: 
! .... do _______ _ 
: Ashurst __ .. _. 
l ____ do .. ------

1

-- .. do .. -· .... 
.... do .... _ -- -

I::::~~:::::::: 
\ Breslau .. ----
i ...• du 
! Grct~nwid1. __ _ 

ll::J~:::::::: 
'1 .... do __ ... ---
·- •. du .. --· ... 

I Citmbridge, 

1 

.... do __ •.•••• 

1 ·wa~liington .. I Berlin . ___ ... _ 

1 
.... do .. _____ _ 

I
·- .. do •.. -- ---

..... do •. ·-----

No. of -:S.,-p 
star. =<lp. 

4 +4. 92 " 
11 ! +1.2t' lj 
JI +J. 41 11 

1-1 +J. fJ7 : 
20 

4 
11 
1 
4 
il 

ll 
J 
4 

11 
l:J 
14 

+4• fj2 II +2.t'O 

+4.9u 11 
+2.:i:1 

1

1 

+n.11 
--1. 10 I 
+2.Hfi !1 
+r,_ 3fi !! 
-11,!14 ii 
+1. 26 11 

-0.8:3 ii 
--1. :m i/ 

20 +11_32 I 
l -f). 9~ 11 

]J +J.U;> I 

J +J.116 I' 
4 -0.42 
4 - 2. 4!l 

J1 +J.G-1 
ll +I. 4;, 
11 +J. 14 
11 -0. HI 
34 +o.1:i 
34 +2. Oil 

4 +o9ti 
:i +1. 71' 

l:l +:i.9:l 
14 +2.12 

l
lBonn •....••. 4 +4.51 
.... do........ :i +I.42 

i::::~~ :: :::::: ~~ t~:~!; 

I' -~r-i~~'.''.~::::: ~ +~:~i 
Breslau _ ...•• _ 4 +:l. 7\J 

l ____ do .. ...... 4 +o. Hl 
. ... do __ ...... , 4 -ll. 17 

\ 

____ do __ ...... 1 3 +o. u2 
..•. do __ ·----- 1:3 +I.42 
.... do--·----- 14 +5.U;; 
.... do __ . ..•.. 20 +2. 62 
.... do .. ------ 20 +~.71 
Cra~ow ------ 4 +u.ou 
.... do ________ 1:1

1

+1.Jf> 
.•.. do ... -----: 14 +o.28 
••• _ clo • _ ...... : 20 i +I. 52 
Hamburg. --- . 1 4 I +1. 0:1 
.... do--·-----· 13 +:l.56 
.... do-···---· :i +2.mJ 
____ do __ ______ 3 

1

. +2. 80 

:::t~ :: ::::::I :: tt ~~ 
..•. do-------· 11 , +4. If• 
.... do 11 1_+4. Hl 
Krelllsmnnster. 4 1· +1. 51 
.... do-------- l:l -0.89 
. ... do-------- 14 I +2.0f> 
. ... do 20 I +2.40 
L•·ydcn....... 4 I +o.34 
Konjgsberg _ _ _ 4 +3. :io 
.... do--·--·-· 4 +3.53 I 
.... do ••. ----- 1 +4.14/I 

::~~ :::::::: ~ I+~:~~ 1: 
. _.do __ •••• - . 13 J +J. ,ll,, I: 
___ do ..••••.. 

1 
1:1 +1.8'2 i! 

do 
1
- 14 +:i.15 1·1 

... -------· 14 +"."4 / .. 1 ... do--·--···! .., ., 

Year. 

1840 

18:!9 

Month. 

.January._. 
Do ...•.. 
Do ..... . 
Do-----
Do ...... 
DO------
Do ..... . 
Do ...•.. 
Do ..... . 
Do ..... . 
Do----·-

Septnin be.r 
Du .... .. 
Do ..... . 
Vo.-·--· 
no. ---·
DO- - --·· 
Do ..... . 
Do ..... . 
Do ....•. 
Do----·· 
Do ..... . 
DO-----
Do ....•. 
Do ...••. 
Do ...... 
Do ....•. 
Do ... . 
Do ..... . 
Do ..... . 
Do ..... . 
Do .•.••. 
Do .•..•• 
Do .. - .•• 
Do ....•. 
Do ..... . 
Do .•.•.. 
Do .••••. 
Do ...•.. 
Do .••••. 
llo ..... _ 
Do-----
Do ....•. i 
Do .•.... i 

August ..... 
Do .• -- --
Do-- - · ·-
D-0 ...... 
DO------
Do .••••. 
Do .•.•.. 
Do .••••. 
Do .••••. 
Do .••••. 
Do ....•. 
no ..... --
DO-----· 

July ..•..•. 
Do ..•••. 
Do .•••• 
Do----
Do ...•. 

March .... 
Do----· 
Do----·· 
Do ...... 
Do ••..•. 
DO----
Do ..... 
Do ...••• 
Du ....•. 
Do ...... 

Day 
of 

month. 

14 
14 
14 
J4 
14 
14 
14 
14 
14 
14 
14 
lfi 
Hi 
](i 
)(j 

Hi 
Hi 
l(i 
]() 
j(j 

Hi 
)(j 

Hi 
Hi 
rn 
Hi 
lu 
16 
JG 
16 
rn 
rn 
)() 
](j 

rn 
16 
J(j 

16 
JG 
rn 
JG 
rn 
rn 
J(j 

30 
:lu 
30 
30 
30 
:10 
:lO 
30 
30 
30 
3U 
30 
30 

6 
() 

6 
(; 
(; 

19 
19 
19 
]!) 
19 
J9 
HI 
rn 
19 
J9 

Place. No. 
star. 

Konigsberg.__ 14 
...• do __ .. --·- 14 
•••• <lo __ •• -- -- 3 
____ an __ .. ---- 3 
. _ .. <lo __ .. - - - _ 11 
___ .do . ___ - --- 1 I 
.... do __ ------ 11 
.... do 20 

I· ..• do .. --·--· 29 
• Viennn _ ...••. 4 
.... do 14 
Greenwich -.. _ J 
... do __ -----· 1 

.. _.do __ .. - •• - 4 

.... <lo 11 
C11mhridge, E. 1 

_ ... do __ .. .... 4 
. __ .do __ .. ---- 11 

Ashurst ·-----1 1 •... <lo ...• ---· 4 
_ - . do _ . .. . . • . JJ 
Washingfon -- 2 

____ do .. ·-----1 1 
, .... <lo________ 4 
: ____ clo : 11 

Philadelphia . _ 2 

::::~~ :: ::::::i ~ 
.••. du .. ·-·--· 2 
.... do __ -----· I 
. - - - dG . - ••••• - 1 
---· <lu __ •• ---- 1 
- --- do ...•..•. 

1 

1 
.... do .• ·---- _ 4 
... do 4 

do -·-----·I 4 
.•. do __ ------ 4 
... do-------· 11 
... do .. -----. JI 
_ - - do __ .••.•. 11 
BoRton _ ...... 

.... do __ ------
---.do _______ _ 
. •.. do 
Ilreslau. _ .•... 
.. do .. ---·-
.. do __ ...... 
.do __ ..•... 

..do _______ _ 

..do _____ ---
-·do .. -----· 
.do 

Cambridge, E . 
-- .do .. ---·-· 
Ro stock 
Leyden. __ . _ - _ 
... do 
Hudson ..••.. 
... do 
Philadclphin . _ 
Washington __ 

.... do __ ----·· 
Dorpa.t -------

·-··do __ ·····
.. .. du--·-·-·-
. ... do __ ·-·-·-
. ... do __ ..... . 
.... do •....••• 
.... do _____ ... 
.. •. do __ -----
.... do __ -----
____ do ..... ---

2 
1 
4 

11 
1 

11 
17 
17 
27 
34 
42 
42 
17 
17 
17 
33 
41 
2 

11 
2 
2 

11 
2 
2 
2 
2 
5 
5 
7 

12 
17 
17 

1:,-7> 
=<lp. 

+3. 3i'> 
+3.:{d 
+2.li> 
+2.:ll 
+1.r,1i 
+L f>9 
+J.6(i 
+0.22 
+3.32 
+2.11 
+2.00 
-0.09 
-0. ]() 
-\l.!l:l 
+11.21 
-1.11 
-:1.87 
-ll.4!J 
-u.:i:i 
-4.2tl 
-0.27 
-2.:1\l 
-2.10 
-1. ~,~. 
-:1.45 
-u.:11 
-2.0tl 
-O.\J7 
-0.49 
-:3.11 
-3.44 
-4.39 
-~l. 14 
-2.tif> 
-2.89 
-:l. 2'> 
-2.81 
-:3. lf> 
-:1.02 
-2.\!2 
+o.Hl 
-4.0i 
-:l.44 
-:1.07 
+o.8fi 
+1.25 
-1.06 
-J.:~I 
+:1.49 
-o.s:i 
+0.16 
+o. w 
-0.87 
-J.20 
-2.!19 
-':!.71 
+J.12 
-1.0tl 
+o.u7 
-3.62 
-2.10 
-6.:10 
+:;.fiO 
+5.77 
+;;.85 
+5.51 
+4.13 
+4.25 
+4.71 
+4.52 
+u.33 
+&.61 



 

THE UNITED STATES COAST SURVEY. 141 

Al1PENDIX No. 12-Continuetl. 

ralites ef :S.2-p for tlie period 1838-'42-0ontinuctl. 

-~car. --Month-.--1 ~~! I 

! month. I 

I , ! ._, i I '1 Day ! 
,No.of; ~c-p I Year.! Month. of Place. 'No.of: 'So-I' 

star. I =<lp. I I I month. I ' star. =<~p. 
Place. 

H-039 

Yeitr. 

1857 

-----, 

M>trcl1 ..... I 
1Jo. -----1 
Do ...... 

1

, 

llo ...... , 
Do. ___ --1 
Do ..... . 
Do ... --· I 
Vo.----·, 
Do. ---
Do._ --- . 
Jlo. - . ---1 
Do ...... 

1 

IJo .. - --·I 
Do ...•.. ! 
Do .••... 
!Jo ..... . 
!Jo ... --· 
Do ..... . 
Du .•.••. 
D<•------
Do .•••.. 
Du .••.•. 
Du _____ _ 
Do .•••.. 
Du .•••.. 
Do .•••.. 
Do ..... . 
]lo ... __ . 

lJo. - - - - -1 
lJo _____ ·I 

19 
HJ 
J!) 
]!) 

El 
rn 
rn 
rn 
rn 
rn 
rn 
rn 
rn 
rn 
rn 
rn 
rn 
rn 
rn 
rn 
HI 
I ~I 
Hl 
rn 
19 
HJ 
rn 
rn 
rn 
rn 

Dorpat ..•••.. 
--- . do __ ---- .. 

.do-------· 
.•. do __ -----· 

.... do __ ·--- .. 
.do __ -----. 
.do __ ---- .. 

.. do -- ---- .. 
.... do -- ----
... do -- -----

.... do __ -----
·-·.do __ -----
---.du .. ------
---.do .. -----. 
___ .do __ .•.... 
.... do __ -----· 
___ .do __ ----·· 
___ .do _______ _ 
.•.. do __ -----
.... do-------
---.do •. --- --
.... do __ -- ---
- - .. do __ -----
. ... do .. ------
- .. do •. ------
--.do __ ------

.... do __ ------
1 •••• do __ -- . ---
: .... do -- ------
1 •••• do .. 

-----1--1--1~····---,l--1' 1 

17 j +f>.72, 1839 i March..... rn , Dorpat. ....•. : fiO +:>.611 
17 I +r..73, I Du...... Hl i Greenwich----: 2 +7.2:l 
15 +iJ.14' I Do ...... I 19 1----<lo ......•. ; 11 +G"'"i'.l 
I 5 +r.. :Ju i Do ..... -1 19 I -• --<lo •....... ' 4 +:.i. 87 
Hi +4.e7 ! Do ...... I rn 1----do ________ I 34 +li.48 

!i: t~: ~r l 838 n~~~1~;t;e·r-: i ~¥ · liai~i~;iti:::: ' j~ t~: {;~ 
18 +iJ.ti:l Do...... 27 .... <lo--------: 25 +4.54 
21 +2.43 Dn ...... \ 27 1 •••• <lo ....•... , 40 +I.\19 
2:1 +:u1:3 Do ...... 1 27 .... do ......•. , 41 +3.5(1 
27 +4.li7 Do ...... i 27 ... do ....••.. : :31 +:-,.8-t 
27 +1-.. llJ Jlo. . ... j 27 .... do . . . . . . . . 42 +2. :17 
27 +f>.21 Du ...... : 27 Cambridg-e, E. 17 +2.Hfi 
27 +5.H> Do ...... ] 27 .... do ........ :J4 +2.C>4 
\!() +i>.\!U Do .•.... : 27 .... <lo ......•. 41 +:1.22 
;J,I +~-~;:1 JJu ..•... i 27 .... do 42 +2.HO 
:l4 +;,_,,;3 Do ...... i 27 Ashurst ...••. 1 17 +:l.14 
:H +r>- :1u ])o ...... 

1

' 27 ____ do _ .... __ . ! 34 +-.?. iJG 
31 +4.44 Do...... 27 .•. do ...••.•. 1 27 +2.21 
:1:1 +r,_o;; 1 J>o ...... , 27 .... do ' 4:2 +:1.m 
33 +5. 18 ' Do...... 27 Phibdelphia 34 +:•· ~~ 
21 +5.71 I 1>0 •••••• 1 27 .... do .....•.. 1 41 +.lorn 
;m +r>-JG 1 Do ...... i 27 .... do--·----- 41 +4.()(j 
42 +;,_ 24 nn ...... i 27 . __ do _ .... __ ., 42 I +1. s:i 
·12 +5. 4:1 Do.. . . . • 27 ... <lo . . . . . . • . 42 I +2. :1fi 
42 +r,.GJ, November 2 .... Jo ........ l7 1 -l.74 
42 +r,.4:J I Do...... 2 ... <lo ......•. 34 I -G.7\1 
41 +r .. :14 ! Do...... 2 ] .... do ......•. 41 IJ -1.42 
41 +:dit I Do...... 2 

1

! ..•• dD •••••••• : 42 --3.G7 
46 +4. 74 

-----------------

Vi.dues ef ~2 -pfor tlic period 1857-lSGl. 

-----~----~-----~-~-~-~------~---------------------

I Day Day 
1Ko.ofl I Mouth. of Place. 

No. of, ~1-·p Ye>tr. Month. of Place. :!:,-,, 
I mouth. Ata.r. ! =<Ip. 

lllOilt.}1, star. t =clµ. 

-1~,,' 
I 

·----- ------- l 
I // 
I 

.Jammry ... () 'fadras .. __ . __ 41 i -0.2:1 l8ii7 March._._. 1 San l..,rancisco _: 12 

I 
-fl.:!;) 

Do ....•. (j __ .. do -------- 42 -2.21 Do ...... l _ ... du ---· ____ :I 17 -7.:-3,;) 
Du •.•••. 6 .... do -------- :JU -2.0:l Do ...... l ..•. do ---- ---- 21 -G.li:-, 
Do •••• - . G .... do 46 -l.33 Do ...... : l .... <lu ---- ---- ](i I -Rl)l) 

March ---- I Ann Arbor .... 17 -4. 14 Do ....•. ] .... do ---- ---- 15 -2.(;5 
Do .•.•.. I .... du --- ----- 2S -G.Hli Do ...... 1 ..•. do ---- ---- :31 -4.H7 
Do ...... l .... do -------- 2;-1 -[J.;{] llo. __ ... ] .... do ---- ·--- 28 -4.:»J 
])o ______ t - ... <lo -------- :12 -4.4;"1 nn ...... ] : ____ clo ---- ---- 23 -G.UG 
Do .•••.. I .... do -- ... --- :H -:l.91'.l Do ...... 1 : .••. do ---- ---- 27 -5.:!l 
Do •••••. I .... do -- ... ---- ar; -:1.50 Do ...... 1 ' ..•. do ---- ---· 20 -4. ;11 
Do .•.... I .... do ........ ---- 21 -3.ll6 Do ..••.. 1 .•. do ---- ---- ;14 -5.40 
Do .•••.. l .... do ... ------· 43 -5.24 Do ...•.. ] , .••. do ·--- --·- 25 -l. U7 
l lo ..•••. 1 ... . do -- -- ---- 47 -:1.2:3 Do ...... 1 ; .... do ---- ---- 41 --G.r-14 
Du .. ---- 1 ___ .do -- - . --- 41 -3.25 lJo ----- l 1----do ---- ---- 40 -I.r>:t 
Do ...... I .... do ---- ---- 51 -fi.OG Do ...... J , ____ do ---- ' 4:2 -r .. 2:1 
Do .•••.. l Galveston .... 2 -~.f)t~ Du ...... l : ____ do ---- ---- i 4;J -'"2.HG 
Do .•.... I .... do ---· ........ 17 -ti.lU Do ...•.. 1 ..•. do ---- ....... ! 4li -4·''" 
Do .•.... I .... do --·· ---- :11 -:l.2tl Do ...... 1 . ••. do ·--- • .... ! 51 -2.7(; 
Do ...... 1 .... do ---- --- 27 -4.:17 Do ...... 1 ..•. do ---- ---- ! r,n -:l.45 
Do ...••. l .... do ---- ---- 34 -f>. 11-l Do ...... 1 : .... do ---- ·--- G:{ --:!. ;,4 
Do .•••.. l .... do ---· ---- 41 -:l.!lfi Do ...... 1 1\foutgomt>ry -- ' 2 --1.:l., 
Do .•.... 1 .... do 40 -fl.2f> Do ...... l ; ...... do ----

I 17 -4. ~-> --·· ---- ----
Do ...•.. l .... do --·· ---- 42 -;L05 Do ...... ] . ... do 41 -:too 
Do .•.•.. , I Mobile -·----- 2 -2.u;1 August .... : 12 Aun Arbor ..... _ i 17 -1•.o.,, 
Do ...... 1 .... do 17 -4.l-'!I Do ...... 12 i .... do :ll -0.21 ---- ---- ---- ---· 
Do ...... 1 l .... do 34 -:J.0:1 Do ...... · J~ .... do ---- ---- ! 4;1 +11.71"' ---- ----
Do. __ --- 1 .... do ---· --- - 41 -:l.11 Jlo .... - -: 12 .... do -------- 41 +1. :n 
Do .••... 1 .... do 42 -~- rn Do ...... : 12 · ..•. do ! 42 -0.24 ---- ---- --------1 
Do ...•.. 1 San Fmncii;co. i r) -4. 1:1 Do .. - ... 12 .... tln -------- .j(i -0 . It! 
Do .• ---· 1 2 -2.41 Do ...... 1:2 .•.. Uu r)u +" 17 .... do ........ 1 -------- -· 
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Values ef :L2-p for tlw period 1857-'61-Continued. 

Year. II :Month. 1:

1 
mD~on"_rty~-· __ 1

1 

Place. No. o/ "£., -p i.[ Y r I Month. ii Day Place. 'No. of\ :!:z-p 

______ ,_s_ta_r_. _=_OJJ_·-:: --e~~I -- ---1-m_o_°.f_th_. i------1.:~1 =~p. 
I I II ,, ·I I I I I // 

18571 A~i.•:::::1 !~ •-~-n~:rbor .. .,. 48 -0.29 ii 1857 I December_; 27 St. Petersburg_: 17 +10.8.I 

I Do...... 12 I Newport, Mo.. 1~ ::~:tg~ 
1

1! I ~~::::::' ~ l-~-~~~r'.~~~:~:1 ~ i =U~ 
Do...... 12 : .... do-·-····· 41 -2.29 : Do...... 27 .... do........ 8 ' -6.59 

, October... 6 I St.Petersburg. 17 1-1 66 11 I Do...... 27 .•.• do ........ 11 -5.90 
Do...... 6 Wilna........ 17 I -o: l!J i! I Do...... 27 .... do .... .... 15 -5. 34 
Do...... 6 i··· .do .... . ... 42 I -1. U8 

1
1 I Do...... 27 .... do .... .... 16 -4. 7!f 

Do...... 6 , .... do ........ 41 I +0.17 :: · Do...... 27 1----do .....•.. 13 -7.44 
no...... 6 I Brussels •....• 4412 ~01 .. ~22 '··I DDoo ... _·_· __ ··. 2277 .... do······-· 14 -1.3'& 
Du...... 6 1 .... do .... .... ., .... do........ JS -4.12 
Do...... 6 i Greenwich.... 41 -2.22 i Do...... 27 .... do........ 20 -4.fi5 
Do...... 6 [ .... do........ 41 -2.24 ii Do...... 27 .... do .... ---· 33 -3.66 
Do..... 6 : .... do 41 -2.29 \: Do...... 27 .... do........ 1 --0.25 
Do...... 6 ] Madras....... 2 -2 4:l Do 27 .... do........ 2 -4.75 
Do...... 6 ! .... do........ l -1:76 !1 Do:::::: 27 .... do........ 4 -5.U7 
Do...... 6 j •••• do 4 +2. R2 1[ Do...... 27 .... do .... .... 8 -fl. 32 

NO
Dvcum. ·b·c·r- . 62 1 ·H· .a.ndoo'"c. -r·. · .. • •· .· _· 11 -3. 86 I: Do. . . . . . 27 .... do . . . . . . . . II -6. 46 

• 2 -J.58 ! Do...... 27 .... do........ 4 -4.61 
Do...... 2 Charleston.... 1 -2.98 j, Do...... 27 .... do........ 11 -5.75 

ll_)loo ... _·_·_·_·_ ~2 1·c .. a·nd1obr1:d·g-e·.-A .. -. 4 -2.li4 1'·. Do...... 27 .... do 14 -1.47 
l 0. 00 ,1 1858 February . . 20 Dorpat l -4. 42 

Do...... 2 .... do........ 2 +0.4:J I: I Do...... 20 r····do .::::::: J -4.35 
Do...... 2 .... do .... ... . 17 +o. 78 , Do...... 20 ...• do........ 4 -4. 79 
Do...... 2 \ .... do ........ 12 +J.54 ji Do...... 20 ...• do........ 8 -:l.75 
llo...... 2 .... do ........ ll -0.52 1: Do...... 20 .... do........ 11 -5.02 
Do...... 2 .... do ........ 16 -2.80 I' Do...... 20 .... do ........ 11 -4.82 
Uo...... 2 .... do........ 18 +1.56 : Do...... 20 .... do .•....•. 13 -5.06 
Do...... 2 .... do ........ J 27 +o.w ! Do...... 20 .... do........ 14 -4.95 
Do...... 2 .... do ........ 

1 

:l4 +0.51 .
1

: Do...... 20 .... do........ 18 -3.69 
Do...... 2 do .. 26 +0.32 · Do...... 20 .... do........ 15 -1.53 

December. 27 -W~stHav;rf~~d 2 -3. 95 ;: Do...... 20 .... do -··· .... J6 +o. 50 
Do...... 27 .•.. do-·--···- 4 -4.94 I~ Do...... IW ..•. do ........ 29 -.'\.28 
Do...... 27 .... do........ 11 -6.371.! Do...... 20 .... do ........ 33 -:t88 
Do'. ...•. , 27 .... do 13 -5.67 ' Do...... 20 .•.. do ........ :J7 -5.08 
Do...... 27 Southwick.... 2 -4.17 · Do...... 20 .... do 39 -3.89 
Do...... 27 I Nantucket.... l -5.11 Do...... 20 Altona....... I -2.89 
Do...... 27 -~--do........ 2 -2.49 Do...... 20 ...• do........ 4 -4.93 
Do...... 27 .... do---···-· 4 -4.56 Do...... 20 .... do........ 4 -4.83 
Do...... 27 .... do ........ 11 -5.25 Do...... 20 ...• do ........ , 4 -4.77 
Du ...... r 27 .... do 14 -9.00 Do...... 20 ..•• do........ 8 -4.80 
Do ...... I 27 Hanover .•.••• 2 -4.14 Do ...... 20 .... do ........ 8 -4.76 
Do ...... ' 27 .... do 11 -5.44 Do...... 20 .•.• do........ 8 -4.60 
Do ...•.. : 27 Burlington.... 2 -2.8!} Do...... 20 .... do........ 11 -2.67 
Do ...... : 27 Williamstown. 2 -2. 98 , Do...... 2U .... do ... . .... 11 -2. 47 
Do...... 27 .... do........ 4 -2.03 Do...... 20 .... do........ 11 -2.59 
Do...... 27 .... do 11 -3.9<i Do...... 20 .... do ••••.... 13 -5.19 
Do...... 27 Charleston.... 4 -6.99 Do...... 20 ..•. do........ l:J -5.15 
Do...... 27 .... do........ 11 -4.e-7 Do...... 20 .... do ........ 14 -4.36 
Do...... 27 .... do........ rn -8. 11 Do...... 20 .... do........ 14 -4.29 
Do ...... : 27 .... do ..•. .... 14 -7. 01 Do...... 20 .... do .... .... 14 -4.12 
Do...... 27 .... do 2U -5.94 Do...... 20 .... do ........ 20 -5.17 
JJo...... 27 New York.... 2 -3.69 Do...... 20 .... do .•...... 20 -5.03 
Do...... 27 .... do........ 4 -4.30 Do...... 20 .... do ........ 20 -5.09 
Do...... 27 .... do 11 -{;,26 Do...... 20 ...• do ........ 29 -5.22 
no..... 27 Frederict<m . . . 2 -0. 81 Do..... 20 .... do . . . . .... 29 -B. 19 
Do...... 27 .... do........ l -4.47 Do... 20 .... do .•....•. 2'J -5.20 
no...... 27 .... do........ 4 -2.U9 Do..... 2U .... do ........ 30 -4.96 
Du...... 27 .... do........ 11 -5.31i Do... 20 .... do 30 -4.85 
Do ..•... , 27 .... do........ 13 -2.82 Do... 20 Berlin........ 1 -5.18 
Do ....•. 1 27 .... do ........ 3:J +1.11 Do..... 20 .... do........ 4 -6.11 
Do ..••.. · 27 .... do 34 +J.41 Do...... 20 .... do........ 4 -6.26 
Do ...... , 27 Christiania.... 27 -3.13 Do...... 20 .... do........ 8 -6.IJ6 
Do ...... 27 .... do ........ 34 -3.l:l Do ...... 20 .... do ........ 8 -5.94 
Du...... 27 .... do ........ 34 -4.5(! Do...... 20 .... do........ 11 -4.94 
Do...... 27 .... do 41 -5.11 Do...... 20 .... do........ 11 -4.80 
Do ...••. ' 27 West l'oint ... 2 -3.70 Do...... 20 .... do........ 11 -4.83 
Do .•••.. ' 27 .... do........ 4 -2.74 Do... 20 .... do ........ IO -3.69 
Do...... 27 .... do 11 -3. 42 Do..... 20 ...• do ... . .. .. 13 -6. 65 
Do...... 27 Kew Orleans.. l -2.12 Do...... 20 .... do........ 13 -6.85 
Do...... 27 .... do ........ 1 4 -5.:m Do...... 20 .... do........ 13 -6.f'5 
Do...... 27 .... do 11 -3.18 Do...... 20 .... do........ 14 -5. 13 
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Valu:es ef 1:2 - p for tlte period 1857-'61-Continued. 

! Day I ' ' ,, I '1 Day 
Year.I, Month. I of Place. iNs'rof: s,Jp \.Year.\ Month. , of , 

' th [ ar. i = 1'• :' i ' th ' ·- ·-:-----1 mon . i------! _

1 

__ ,,_,, ___ 

1 

_____ 

1

_m_on __ · ------

1858, February .. '

1

. 20 Berlin ........ i 14 i -5.02, 1858 I March ..... [ 19 'Williamstown. 
I Do...... 20 .•.. do ........ 1 14 ( -5.21 1 Do ...... i 19 .... do ....••.. 

Do .. - - - . 20 . - - . do - . - ..... i 20 ; -4, 67 ! Do ...... i J9 ... do _ ...... . 
Do .•.•.. I 20 Kremsmunstcr.] 8 I' -5.0!J ,• Do ...... [ 19 ... do 
Do ....•. , 20 .•.. do........ 11 -3.!JO Do ...... I 19 Hanover ..•... 
Do ...... I 20 ____ do ........ 20 1-7.58 Do ...... \ 19 ... do ...... .. 
Do...... 20 .... do-----··· 29 

1

-3.34 Do ...... ; 19 ... do ..•..••. 1 

Do ...... \ 20 .... <lo 30 -5.8D Do ...... 
1

1 J9 •• do .....••. 1 

Do ...... f 20 Pm!?"ue....... 1 -7.20 Do...... 19 .. do .. ·----· 
Do ...... ' 20 .••. ao -----··· 1 

1

-7.18 Do ...... I 19 ... do 

~~::: :: : ~g ::: : ~~ :::: :: : : ~ =~: ~~ g~:::::: 
1 

~~ ~:~g~r~~t_o_n_: :: 
Do...... 20 .... do........ 13 --6.98 Do .... .. i 19 .... do ....... ., 
Do .... ·. 20 .... do ...•.•.. 13 , -7.34 Do ...... I 19 .••. do ....... . 
Do..... 20 .... do .•...... 11 

1

, -6.6!! Do...... ]() .... do ....... . 
Do...... 20 •... do .•...... 11 -ti,50 Do...... 19 .... do ....... . 
Do...... 20 ...• do·-------: 14 

1 
-5.96 Do...... 19 .... do --······i 

Do...... 20 .... do ' 14 1-5.88 Do...... 19 .... do .... ----i 
Do...... 20 , Gottingen ..... 11 -5.78 Do...... 19 .... do ........ 1 

Do...... 20 

1

' .... do ........ ll --5.68 Do...... 19 .... do ........ ' 
Do...... 20 .... do ........ ]} i-5.71 Do ...... [ 19 Ann Arbor ... .' 
Do...... 20 r,·.·_-___ ddoo -.-.-_-_-_·_-_·_i 11 -5.49 Do...... JV .... do 
Do...... 20 13 --6. 03 Do...... 19 Cambridge, A.: 
Do...... 20 I::::~~::::::::! 13 , --6.03 Do...... 19 .... do ....... . 

~~:::::: ~g .... do ........ ~~ I =~:ii E~::::::, ;g ::::~~ :::::::: 
Do...... 20 .... do ........ 14 -5.U8 Do ...... 

1 
19 .... do ....... ., 

Do...... 20 ._._-_._ddoo ·.·.·.· __ ··_-_._[ 14 -4.77 Do ...... I 19 .... do ........ , 
Do.. . . . . 20 20 I -3. 89 Do ..... · I 19 .... do ........ ' 
Do...... 20 .... do ....... ., 20 -3.63 Do...... 19 .... do ....... . 
Do...... 20 .... do-··-----\ 29 I -4.04 Do...... 19 ..... do ....•... 
Do...... 20 .... do········! 30 I -4.09 Do...... 19 .... do 
Do...... 20 Bonn ......•. ., 8 -5.79 Do : JO •••. do ....•... ! 
Do...... 20 .... do ···----·'1 11 -6.82 Do::::::lr 19 .... do .•...... i 
Do ...••. 20 .... do ....••.. 11 -6.91 Do .•.... 19 •... do ........ I 
Do...... 20 .... do -·-···--1 11 -fi.75 Do...... 19 .... do ........ 1 

Do ..... 20 .... do ........ 13 -6.70 Do ...... 19 .... do ....... . 
Do...... 20 .... ilo ······-·\ 13 -6.84 Do ...... ,. 19 .... do--------
Do...... 20 .... ilo 14 --6.00 Do...... 19 .... do .•...•.. 
Do...... 20 .... do ········r 14 --6.08 Do ...•.. , 19 .•.. do ....... . 
Do...... 20 .... do .•...•.. ":.lo -3.71 Do ...... j rn .... do--------
Do...... 20 .... do 20 -:U:!8 Do ...... j 19 do 
Do...... 20 .... do .... ----1 20 -3. 72 Do ...... I 19 :_:_:_:_ddo

0 
:_· _ _-_ _-__ :_-_- ----·.:,,_' 

Do...... 20 .... do........ 29 -5.88 Do...... 19 
Do •.•... 1 20 .... ilo ••...••. 29 -5.94 August.... 30 Wolverbamptonf 
Do...... 20 .... do ....••.. 2!1 -6.01 Do...... 30 .... do ...••.. 

1 
Do...... 20 .... do •....•.. 30 -6.64 Do...... 30 -.. -· .. ·ddo

0 
:_._-_·_-_-_-_·_I, 

Do...... 20 .... do 30 --6.62 Do...... ;{O 

Pl11ce. 

Do...... 20 Cracow ....... 

1 

1 -5.31 Do...... 30 .... do -;------1 
Do...... 20 .... do .•.. ---- 4 -6.48 Do...... 30 Greenwich ••.. 
Do...... 20 .... ao •••..... 6 -6.78 Do...... 30 .... do ________ ! 
Do.----. 20 ...• do ••..••• ., 8 --4. 72 Do.----- 30 · - - .do ---- --- · 11 
Do...... 20 .... do ••..•.•• 13 -7.70 Do...... 30 Brussels .••••• 
Do...... 20 .... do •..•.••• 11 -5.29 Do...... 30 .... do-------· 
Do...... 20 .... do 14 -6.42 Do...... 30 .... do--------
Do...... 20 Greenwich.... 11 -2. 82 Do .. - -- - 30 ,,_--_-_-_ddoo ---------_-_-_-_I, 

March..... 19 Sonthwic.k .•.. 4 -1.91 Do...... 30 
Do...... 19 .... do---·---- 3 -1.05 Do...... :JO 1 •••• do --------
Do...... 19 .... ao ----·--· 13 -2.88 Do...... 30 ! •••• do-------· 
Do...... 19 ...• ao --··---- 14 -2.52 Do...... 30 1----do -·--·-·· 
Do...... 19 •••. ao ••...•.. 20 -2.50 Do...... 30 .••. do--------
Do...... 19 .... do 29 -3.03 Do..... 30 .... do ....... . 
Do...... 19 WestHaverford 3 -2.49 Do...... :io .... do ..•••.•. 
Do...... 19 .... do --- . ... . 4 -2.f.:l Do...... 30 ...• do . --- •... 
Do •••.•. 19 .... do ••...... 13 -3.63 Do ...... 2

0
0 _-_-_-_-dd00_._·::::::,I 

Do...... 19 .... do .....•.. 

1 

6 -0.74 Do...... " 
Do...... ]!) •••• do ---- ••. _ l4 -2. 19 Do...... :io .... do ----. -- . ! 

Do...... 19 Nantucket.... 4 -0.87 September. 26 Newark ...•... 
Do...... 19 .... do ........ 

1 
14 -2.58 October.... 24 1 Niculaeff .•••.. 

Do...... 19 Williamstown., 4 -I.OJ Do...... 24 : .... do---- .•.. 
Do...... 19 .... do ...... ·-I 3 +0.32 1859 January... 14 I St. Petersburg. 
Do .••••. 19 .... do •••••... 13 +0.71 Do ...... 14 .•.. do ....... . 
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No.of!2:,-p 
star. =op. 

14 
20 
;10 
29 

4 
3 

J3 
14 
20 
29 

4 
6 

13 
3 

14 
lJ 
8 

2n 
29 
30 

4 
29 

4 
3 
6 

13 
14 
20 
30 
29 

4 
3 
6 

13 
14 
20 
30 
29 

4 
3 

13 
14 
20 
29 

l 
4 

11 
13 
14 

1 
4 

11 
) 
1 
8 
3 

11 
4 

13 
Ia 
13 
14 
14 
20 
20 
29 
29 

3 
34 
42 

4 
4 

1

1

1 

-2.4:1 
-1. Hi 
--0, ll\l 
-2.82 
--4.Ull 
-1.08 
-2.57 
-2.72 
-2.51 
-:~.Otl 
-1.52 
-2.2:l 
-1.44 
- O.ll2 
-0.51 
-2.20 
+o.o9 
-:l.lfl 
+u. 14 
-1.83 
-3.45 
-:1.58 
-2.44 
-1.26 
-1.;;1 
-4.t<4 
-3.68 
-2.!Jl:l 
-0.95 
-:l.92 
-2.69 
--J.50 
-1.57 
-4.!1'2 
-4.39 
-3. If} 

-0.94 
-4,00 
-2.61 
-1.34 
-4.74 
-4.f>3 
-3.05 
-3.66 
-o.97 
-1. 79 
-1.13 
-0.42 
-1.49 
-o.24 
-0.71 
-0.58 
-0. 16 
-0.47 
-J.42 
+o.36 
-0.53 
-J. 06 
-0.57 
-0.88 
-0. 12 
+0.13 
+o.75 
-0.88 
-l.14 
-o.97 
-1.01 
-3.70 
-1.54 
-8.28 
-4.18 
-4.61 
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APPENDIX No. 12-Continued. 

Values of 5:2 -p for tlie period 1857-'61-Continued. 

. Dav [ I • I I I Day 
1 I I 

I of I Place. 11'\o.of[ I.,-p !Year. Month. of I Place, Nu.of I,,-p 
I month. [ I stur. : =rlp. '1 month. l ______ I star. '. =op. 

--1---1--1 1---1-1'-1--1,---1 : I " 

1s;,9 January... ~! 11 -~~:K~t~~~~~~~:: i! II =i:~ 1859 I owob_c_r_::: ~! West Point ___ : :l4 +0.20 
Do. - --·· 

4 
I _·-__ -_-aa

0
0 ___ • _- _- _·_-_- _.

1

:3 
4
9
4 

-5. 72 
Do._____ J Vieuna_______ :l I -(i.tl!l i DDro>.·-.. ·.·-.·. 14 -2.f>B 
Do ... -.. 14 

1

1 .... <lo __ .. .... 4 I +o.1'l1 I 14 .. -.llo 45 -o.G:l 

}i~:::::: ~! Ii::::~~:::: --·:1 ! j +~:cit DTI':1~-e~:: ~ -~-e-r~~ ---· .•.. ~~ =n~ 
Do·-·-·· 14 .... do ....... 

1 

4 I +o.75 Do'...... 8 1 Greenwich .... ] 17 -·1.:»8 
Jlo ... -.. 14 , ... _do........ 13 ! -4.:it Do---··· 8 ·----do···-·-··' 17 -4.24 
lJO.----· 14 l ____ do ---· ---· 14 1-l.4:l DO---·-· R ____ do-------- 17 -4.34 
Do._____ 14 [Liverpool _____ ! 3 -G.41i Do .. -... 8 ____ do ...... _. 34 -1.70 
Do .. --.. 14 1----<lo ·-·- ··-·1 1 ~ 1-1.37 / Do .. - •.. 

1 
8 __ •. do 34 -1.51 

~~:::::: i! i::::~~ :::: :::: 14 I =g~ ,I ~~::::::[ ~ :::::~~ ::::::::1 ~ =~:~g 
}~~:::::: ~: )::::~~ :::: ::::1 ~~ I =ti:~li 'I ~~:::::: ~ ::::~~ :::::::: !~ =::~g 

April..- ... i Ci St. Petersburg. I l -3. 77 Do .. -... 8 ____ do-···---· 41 -1. lCi 
Do...... G .... do __ .. ____ ,

1 

1 -4.13, Do-----· 8 .. -.do 41 -1.11 
Do...... Ci .... do,_...... l -3.99' Do-----· 8 Highhury.____ 34 -1.94 
Do .• -- .. G .... do_ ....... [ 4 -4.70, Do-----· 8 .... do .... -- .. 41 +o.73 
,Do._.... G do 4 -4.75 Do_ .. ___ 8 ForestLodge__ il4 -1.51 
Do...... fi ::::ao ::::::::I 4 -4.l·ll Do...... 8 .... do---·---- 42 -3.87 
Do ... _.. (j .... do-------- JI -3.89 Do ..... _. 8 Brussels .. ---· 17 -5.07 
Do...... 6 .... do ........ 11 -3.99 Do .... _ 8 ----llo ----·--· 11 -5.09 
Do...... 6 ... do........ 11 -:l.68 Do...... 8 .do------·· 11 -5.57 
Do...... 6 Kouisherg .... \ 13 -5.0:.! Do... 8 .do----·-·· 27 -I.Gr, 
Do...... G ____ do·-·· ____ 

1

. l:J -5.02 Do-----· 8 .. --do·····-·· 27 -0.84 
llo ______ 6 ____ do ________ 8 -2.77 Do .... _ 8 .. -.do ________ 34 -2.2fi 
Do....... (j _ ... do ...... -. 11 -3.02' Do---··- 8 .. -.do··---·-- 34 -2.04 
l>o----·· 6 .... do ...... - .. 11 -2.7G Do------ 8 .do-------- 42 -2.84 
Do...... (j .... do ........ [ 20 -4.GO Do .. -.... 8 ----do 42 -2.87 
]) 6 d 29 -4. ,'l'' I 1860 J 4 8 th . k 3 " c 1 O------ .... o .... ----1 " anuary.. ou w 1c .•.. -.>.<> 
Do...... Ci .... do ...... -. 30 -4.81 Do------ 4 __ .-do-----·-· 4 +o.13 
Do- - .. .. (i Breslau_. _ ____ 4 -5. 02 Do .. ---- 4 ___ .do _______ . 13 -4. ;r, 
Do._____ 6 ____ do-------- 3 -2.25 Do .. - 4 .. -.do 14 -1.78 
Do._____ (i .... do .... ·--· 13 -2.66 Do-----· 4 Greenwich.... 2 -3.6f> 
Do....... (i .••. do .. ------ 14 -3.54 Do------ 4 .do-------- 4 -5.!IO 
Do...... 6 .... do 11 +o.44 , Do... 4 .do ........ 11 -8.40 
Do----·· (j Gottingen 3 +0.02 I }'eDh_m

0
_a_r_Y __ -_ 28 __ .. do-----··· 4 -:l.38 

Do .. ____ Ci ____ do ___ :::::

1

13 -4.52 28 ----do-----··· 4 -:l.4ti 
Do·---·· 6 ____ do-------- 13 -4.40 Do...... 28 .... do·-····-- 1 -J.21 
Do ...... Ci .... do ________ 14 -2.80 Do-----· 28 .. --dO-------- 1 -1.16 
Do ... -.. 6 ____ do ...... -. 14 -2.BI Do------ 28 .... do--·-··--! 

13
1 -I.JO 

Do.---·· 6 ____ do ________ 1 20 -!t59 Do..... 28 .. -.do---·-·-- -6.16 
Do------1 6 .... do-------- 29 -3.62 D.o---·-- 28 __ .. do-------- 8 -4.48 
Do...... 6 .... do ........ 30 -3.83 Do .. -. 28 __ .. do-------- 14 -5.83 

Septe
0

1·1-•l_rn_r __ - 17 Christiania____ J +L 75 Do .. ____ 28 ___ .do _______ . 11 -:Ul9 
D 17 .... do 2 

1

-0.3! Do ... ___ 28 __ .. do .... -... ll -3.!i-2 
Do .... _. 17 \Nicolaeff ..•... 

1

2 +0.13 Do .. - ... 28 .... do JI -3.73 
Do...... 17 ,_ .. do-------- 1 I +0.42 Do ... -.. 28 Nicolaeff._____ 1 -4.46 
Do ...... 17 .... do ........ 4 -1.22 Do ...... 28 .... dO-------- 1 -4.21 
Do .. -- .. 17 __ .. do ... ----· 4 -J.41 DO----·· 28 .. -.dO-------- 4 -5.18 
Do ______ 17 ____ do .. -----· 13 +o.50 Do-·--·- 28 do. _______ 4 -5.18 

~~:::::: H ::J~ ::::::J :~ ~U~ gt::::: ~ ::J~ :::::::: ~ =!:~ 
Do...... 17 ____ do,_ ...... I 11 +o.97 Do---··· 28 __ .. do-------- 11 -4.62 
Do--.... 17 ·---do··---·-- 14 -1.34 Do .. ---- 28 ____ do-----··- 11 -4.72 
Do·-···· 17 .... do --------1 lU -0.15 Do------ 28 __ .. do-----·-- 13 -5.:l4 
Do...... 17 .... do ........ 16 -3.40 Do------: 28 .... ck>····-··· 13 ~'l.03 
Do...... 17 .... do 23 -7.26 Do------' 28 __ .. do···-··-- 14 -5.26 

~~:::::: g 

1
::::~~ :::::::: 1 .~~ +8:~ ~~:::::: 1 ~~ -Higt\i~;j::::: 1! :j:i~ 

Do------ 17 ____ do 20 +o.36 Do ..... _ 28 _ ... do-----··· 1 -J.:l9 
Do------ 17 . __ - ____ ddoo -_-_-_-_-_·_·_·_I 37 -0.f>!l Do .. ____ , 28 __ .. do 11 -3.87 
Do. - .. -·I 17 3!l +o. 46 Do .. ---- 1 28 Livei-pool. __ .. 1 -4.15 
Do...... 17 .... do ........ 39 -1.47 Do------'[ 28 __ .. do-----··· 4 -4.04 
Do._____ 17 ____ do ........ 45 +o.07 I Do------ 28 .•.. do----···· 6 -4.38 
Do...... 11~ .••. do--····-- !~ 1 ~01 ._~T, ,.I. DDo

0
-_._-_·_·_·_. 28 __ .. do-------- J3 -6.68 

Do...... . ... do UV I v" 28 ----do-----·-- JO -1.88 
Do-----· 17 __ .. do --·-1 52 1 +o.55 i Do------ 28 _ ... do··-···-- 20 -4.63 

October____ 14 
1 

Washing_ton. __ 34 [I +o.27 .' Do------ 28 _ ... do 30 -4.76 
Do ... ___ 14 : West Pomt --- 11 -J.07 : Do ...... [ 28 Cambridge,E. 1 -3.07 

Year. Month. 
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APPENDIX No. 12-Urmtirmed. 

ralues ef ::.,-p .fi1r tit,, period 1857-'61-Contiuuerl. 

Month. 
Day 

of 
month. 

Place. Ko.uf', ::l:,-p 
star. / =,\p. 

·-----____ , ___ _ 

Ft• brtuLrv __ : 
Do .. : ... 
Do .. ___ . 
Do ..... . 
Do ..... . 
Ho __ 
Do ..... . 
Do .. 
no ..... . 
J>o ...... , 
no __ .,_, 
Dn .... _. 

Mardi.. 
llo ..... . 
Do ..... . 
) lo .... ., 
Do __ . .,. 
Do _____ ., 
Do ..... . 

Jn\y 
I'lo .. -- .. 
Do .. ·-·. 
Dn .. _ ... · 
Do.. \ 
Do _____ . 
Do ...... 
]lo .. __ .. 
J)o __ -- - . i, 

llu .... 
Do .. ·-· .. 
llo .... .. 
Do ..... . 
Do ... _. 
1Jo .... .. 
llo .. 
Du .... .. 
Du ... .. 
Do .. 
llu .... .. 
lJo ..... . 
llo .... . 
Do ..... . 
Du .... . 
no ..... . 
Do .... .. 
Do ..... . 
no ..... . 
Do ..... . 
Do .. 
Do ...... , 
Do ...... 

1 Do ..... . 
Do ...... : 
Do.. ' 
Do .... . 
Do ... _ .. 
Do ..... . 
Do .. 

Soptelllber. 
IJo .... .. 
Do ..... . 
Do ..... . 
Do .. 
Do .. ___ _ 
Do .. 
Do. ____ . 
Do .. 
Do ...•.. 
Do ..... . 
Do ..... . 
Do ..... . 

(' s 19 

CamlJridgl·. E. 6 
. ... dtJ ... . .•.. H 

do .... ·-·· I-' 
..•. du .... ·--. 11 
.. .. r!o .. H 
.... do ..... -·· 10 

, ... du........ ~II 
1

' • __ • do ~~~ 
! .... dn 
. __ .do 

.. do 
. .. do 

I l!.o:-J:-.~Itn1utai11. 
: .... du .... ----
1. - .. do _ .. ____ _ 

___ .do ___ . ___ _ 
. .. do __ _ 

: .... do .... ___ _ 
: .... <lo ---· 
: NevqJOTt, ~lu .. 

i ~ ~ ~ ~ 3~ ~: ~ ~ ~:: ~ 
,. ... du-··.·--· 
: .... lln ___ . _ .. _ 

Ou11stotk. ___ _ 

•

1

- ••• du -- .. ----
, .... do --- . ----
: .... do ___ . 

\Yest Point . _. 

:w 
:m 
4;, 

17 

:! 
Ji 

:u 

-:-1.1:; 
--;t \):~ 
-:{_.-;!) 

_,,_ :111 

-!1.:!I 
-4.~1i 
--r,_:,1 
-4.:2:1 
-11.l,l 
-l.:!I 
--LllI'> 
-0,...,,:! 
-~).JU 

-:!.41 
-7.n7 
-~).:-:.t 

-'i. D7 
-(f,f11..( 

+\.~I~ 
-0,77 
-11.:m 
--!.:27 
+P.4'"' 
+:1.;,1; 

+.~·~!. 
+:~· '~ +., . .i, 
+:1.1;, .. 

.... c1u _ ... ___ • 
: .... do --·. ___ . 
,_ .. _do 
' .... do 

+0.(5'• 
7 +:-1.ti:) 
\~ : +4.ti,; 
17 '+1.11.t 

!~~:~~~ 
\ ___ .do 

) •••. <lo ---- - --· 21 
' .... do .... __ __ 27 
1. - - .<lo --- - - - .. 

I::::~~ ~ ~ ~: ~ ~ ~ -
_ ... do -··. ... . :i7 
... do .... -··. :JH 

-f-4.~U +:i. 7;, 
+:>.0:1 
+4.14 
+4.:!7 
-f-4.:!:i 
+:l.U4 i 

+''· (12 
+:>.-11 
-:l.fJU 

.... dO ·-·· ••·• 4-..! I +1•.2'<! 
Charleeton . . . . 2 +4. 711 

.... do--······ P +!·!I 

.... do ____ .... 11 -1. 14 
..dt> ---· .... Ii 1 +:l.117 

----do---····· I:! i -!I.GO 
____ do·---··-- Jf, i +i1.2u 
·---do---·-·-- rn !+1t1.:J;j 
____ Jo·---.... 21 '+2. Hi 

.. do---- -- 23 i -f).tiU 
... do........ 27 +:u·,;, 
... do ··-- ••.. ! :1..1 +4. 47 

·---do........ a:i +4.,,5 
. .. do .. _. _.. . 42 +u. :J>' 

. _ - . do .. __ . . . . :w +;·. Di! 
Wilna ___ ·-·· 2 +o.tifi 
.. <lo 12 -1. 87 

.... do··-·.... 17 +:1.28 
____ do........ 17 +:i.1:; 
____ do····-··· Hi +l.74 
_ .. do·-··--· 2;3 +4.JJ 

.do--····-· a.i +:i.21 
____ do........ 41 +u.59 
.... do 42 -1.1:1 
lltrneht. .. . . . . Ii +:i. 21 

.... do ......... 28 -0.:lo 

::::~~ ::::::::1 ~~) :±:8:~ 

Year. 

JFf>O 

l!.fontl1. 

f'eptt>mLcr. 
Vu _____ _ 
llo _____ _ 

] )f1 - - - - - -

l h1 -- - - - -
]In 
1 ~o. ____ . 
]lu. ____ _ 

Tio .. _--· 
Do .. ___ . 
Du _____ _ 

l)() _ - - - - -
llo. ____ _ 
l>o. ___ •. 
]lo. ____ . 
llo. ___ .. 
JJo ____ .. 

no.----· 
]lo. ____ . 
Do. ____ _ 
J)t). - - - - . 
JJo. 
l Jo ..... . 
llo. ____ . 

l>o .. - - .. 
Do ... _ .. 
l lo ... _ .. :no _____ _ 
J>o. - - - - . 
Do ... _ .. 
Do ... __ _ 
I>o .... -· 
]lo ..... . 
llo ... _ - . 
J Ju. 
Du .... -
l)o_ .. _ - -
l lt> .••••• 
]lo .... _. 
Do ..... . 
Do ...... 

1 

Do .. ---· 
Du .. _ .. . 
llo ..... . 
Oo _____ _ 

Do ..... . 
]lo . 
llo ..... . 
Do ..... . 
J>v ..... . 
llo ..... . 
Do ..... . 
Do .... .. 
l>o ..... . 
Do. ____ _ 
Do. _____ , 

Do. - -- -· 
Do.----· 
Do. _____ : 
llo _____ . ', 
J)o ____ •. 
Du. ____ _ 
Do _____ _ 
Do ______ : 
Do _____ _ 

Do- -- -- . 
DO-----·. 
DO---··· 
Do-----· 
Do. ____ _ 
DO-----· 

Iht:· 
ol 

rnontL. 

G 
Ii 
,; 
ti 
Ii 
Ii 
~ ) 

ti 
Ii 
\j 

Ii 
Ii 
() 
() 

Ii 
li 
Ii 
Ii 
Ii 
(j 

() 

I> 
Ii 
Ii 
li 
Ii 
(j 

(i 

(i 

fi 
(i 

11 
(i 

(j 
(j 

ti 
(i 
,; 
(J 

(j 

(i 

(i 

" G 
;; 
(i 

!i 
G 

" (i 
(i 
(i 
(i 

.() 

() 
() 

G 
G 
G 
ti 
ti 
(j 

Ii 
G 
(i 
6 
(i 
(i 

fi 
G 
() 

Pl:wl'. ;'\o.of -;;,_,, 
'tar. =•Ip. 

Ctrp<'ht. ··--·· :!6 
. do __ . _ __ _ _ ;.!/ 
. do ___ . __ - . ;~.i 

.do .... ____ :14 
_.do :~ ! 

do :~7 
.. do :rn 
__ Jc1 41 

.... <lo 44 
. <lo 4:1 
. do 4'2 

1lu -L-} 
. ,Jo . __ . .. . 4ii 
. dl' ___ . ___ . r~o 

- llo - - - - - - - - r)~ 
Yfr-'.111:a _ ------ ~ 

. do --- . --- _ ~ 
... do :1 

.do--·· __ .. ! 12 
(11> --- ---· 

. ___ do ---- ___ _ 
- - - - (10 - - -- -- - -
____ a()---- ---

- - - - tl(l - - - - - - - . 

--- - tlll - --- --- . 

- - - - \li 1 - - - - - - - -

--- _ tlu ____ au 
----Ju 
--- - t1o 
____ ul) 

___ .du 
.... do --- ____ _ 
____ do . ______ . 
___ . Uo _______ . 
___ . tlo . __ . ___ . 

-- - . Jo 

12 
Ii 
Ji 
I" 
21 
2i 
:2ti 
:a 

llantzie, (II).. :! 
___ .do __ - . - -- .

1 

17 
---.do .. -- .. . . :lJ 
... do ........ , 4'! 
Chri..,tiania ____ : 
, ___ <lo 

r ----<1o _ .. _. __ . i 
.... do 
- - - - d~l 
____ <lo 
. ... do 

:·---do 
·- __ ... 10 

:.- .. do 
'·- •. <lo 
'. ... dn ...... . 
, .... do ... . 

]~ 

J~ 
1"! 
17 
l7 
:ll 
·HI 
4'1 
41 
41 

:::::~~ :::: :::::. !~ ' 
!: : ::~~ :::: :::: ?,;; 

Berlin __ ...... 41 
... '.lo-------· 

: .... do-·-·-··· 
.... do ·-·. -··· 
.... do·-·· .... 
.... do --·. _ -- . 
.... do ··-. .... ;,o 
Greeuwieh --·. :!4 

.... do--·.-···, ;;,J 
__ .. <lo -·-. _ •.. ' 41 
.... do··-.-·· .I -1f 
.... <lo-···.... 4'! 
.... do . _ ..... _, 42 

+11.'!] 
+t'.11 
-t1.c7 
+n.14 
-•'-~~ 
-(t.J;"°) 

+11.:!;, 
-(I_ :\J 
+11.::4 
-I.ill 

I. 12 
-1. '.':! 
+u.17 
-o .. ·\l 
-f-(1.1'" 
+o .. f.l 
+u. :!!I 
+11.u:: 
+1. >"'i 
+:!.:!I 
+:!.:!1 
+1. O'J 
+11.2.t 
+0.:11 
+2. ll 
+11.?J 
+o.;l:{ 
+o.:i1 
+o.!111 
+1.11:; 
+1.1;: 
+11.m1 
+P.;).~ 

+11.>'1 
+o.:!7 
+1. 411 
+1. (1(1 
+11.r,(l 
+2.11"2 
+2. li"> 
-0.fi!l 
-11.:\11 
-11.211 
-11.;,p 
+o.~lrl 
+11.n.1 
+J. 112 
+2.llr-! 
+u.~17 
+o.r,4 
+0.21 
--0.Prl 
+o.74 
+o.70 
+0.10 
+o.!l-1 
-f!.7H 
+1.11:.! 
+o.1'7 
-11.!14 
-11.(1) 
+1.14 
+i.::1 
-ll.F> 
+11.:-,1 
+o.:!:l 
+o.4'."l 
-0.]\I 
-0.67 
+L 17 
+L:lrl 



 

146 

Year. Mouth. 

li-<60 Sept<lm1icr _ 
Uu ______ 

Do ...... 
Dn .. ---· 
Do ..•... 
no ...... 
llu ...... _ 
Dn ...... 
D"- - - - - - . 

Oetolwr ---! 
DeeemlJel' .. ' l),,_ _____ 

Do ..... _ 
Do ...... 
llo ..... _ 
Do ..... -
Do ....... 
Do ..... _ 
J lo __ .... 

Do ...... 
llo ...... 
llu .... - . 
Do ..•. - -
lJo ___ - -
Do .... __ 

Day 
of 

mo11t11. 
- -

G 
1; 
(j 
(j 

(; 

(i 

li 
(i 

G 
:1 

l.!4 
24 
2-l 
2.1 
:l·l 
24 
l.!4 
24 
:24 
2·1 
24 
:24 
:!1 
~4 

:21 

REPORT OF THE 8CPEHINTENDENT 01'' 

APPEKDIX No. 1~-Continued. 

Valuf's of ::.2-p ji:Jr tlic l;eriod 1857-'Gl-Clmtinnell. 

Place· 

------

Nieoltwff .. - ---1 
I __ do ---
, .... do --------
i .... do ---- ----
I .... do ---- ----
~ ... _do ---· ···-

_.do ---· 
Xieolaeff, (II). 

, .... do 
Xf'w York. ___ 
\Ye.,t Point ---

- ... t1o ---- ·---
do --- --1.::. do ------·-

.... do ---· ----
•••. <lo ---- ----
.. _.do ---· --·-
__ .. do ' ---· ----

' __ .. do ---- ----
. __ .do ---· ----

: .... do ---· ·---
i .. _.do ·--- ----

__ .. do ---· ·-·-
- - . df1 ---

___ .<lo ---- ----

No.of !:.:'.-71: Yc~ar. 
star. ='~!" 

II 

2 +L 44 11060 
8 -~. ~7 

i -4.8fj 
Ji +(·.92 
15 +(!.:!r" 
]() +1. Hi 
:14 +L '25 
11 -2. 7;) 
:;.; -+-O. u; .. , 
2 +1. 72 
lo! -\,,(ii 
5 -8.4() 

12 -~- 1'2 
li -7. 40 
]t°J -f·.42 
J6 -G. .,-"' 18 -!"), 70 
n -7. ij 
:2fi -7. 7:2 
:~4 -n. 4:! 
:11 -:3.~7 
o){) -:-), :l4 
41 -1.o:i 
4(> -:;_~;() J1'()J 
f>O -4.09 

Month. 

Dec~mbc» .. 
n,,_ 
Do ..... . 
Do ..... . 
Do ...•.. , 
Do ...• --
Do ..... . 
Do ______ , 

Do ..... . 
Do .. ----: 
}),, _____ ,' 

Do ...... ' 
Tlo. _____ ; 

Do ...... i 
Do ..... . 
Do ..... . 

Pi~::::::: 
Do ______ , 
Do ...... ' 
Do ...... ' 
Do ..... - , 
J),-,, ••••• ! 

Fchrrnil'y __ 

Day 
o{ 

n1onth. ; 
l'lace. No.of ~,-p 

star. =rip. 

;j,J 

:24 
24 
24 
:11 
~.J 
~4 
24 
24 
2t 
24 
24 
24 
24 
24 
i)4 
24 
24 
24 
24 
24 
~4 
2·1 
17 

\Vest Point . . . f>3 
Ne,,- York____ f> 

.... do .. .. .... 12 
: ____ do ---· ---- 16 
' •••• d<> ---- ---- 18 
_ .. _do ...•..• _ 3"1 
. ___ do _ ...... _ :11 

: .... do ........ , 3:J 
, .... ao .... ' :l9 

:::::~~ :::: :::: ~i 
! ••.. do........ 46 
---- 110 ---- ----1 41) 
Southwick ... - 2 

.... do .... ..•. 34 
_ ... do .... .•• . 41 
_ •.. do ____ .... 42 
Charleston .... , 2 

: .. _.do .. __ ... _ i 1 
.... do ... _ •... , 11 

: .... do _ .. _ ..•. : 34 
' do........ 42 
_ ... do........ 41 
ForestLodge .. 17 

-3.:39 
-7.H4 
-fi.93 
-fi.78 
-:-,.e:l 
-G.44 
-:J.~2 
-G.f)3 
-4.GO 
-G.84 
-5.l.!8 
-fi.4C1 
-:l.tl7 
-.:i.uo 
-7.GG 
-4.H5 
-:-i.H4 
-ti.71 
-6.80 

I -fi.2~} 
-fi.80 
-1.i1' 
-11.Ul 
-fi.17 

·----------

APPENDIX Xo. l~L 

CAMHRIDGI~, ~vovember 22, 1865 .. 

lllethorl qf determining tlu: corrections 'Y lunar semidiametcr, mean place, ell1j1ticity ef orbit, longit1tde f!/ 
pcril1dion, ro~fficicn' '!f annual parallax, and longitude '!f Europe and Aincrica from the ocr:ultntions ef 
the Pfriadrs. 

1. Find for mch nigl1t of occultations wliat may be called, for convenience, the mean instant, (to;) and 
if there are European and American occnltations iu the same night, find Reparately tho European anll Arnerica:i 
mean instant~, excluding from this determination all rejected observations. 

Compute the mean instant (t0 ) by the formnla 
~'ltb) 

to= i1i·· 
in whieh ~denote~ the snm of all t1ie occultations of the night. 

t is the interval of time in seconds from any mean epoch. 
t 0 ie the interval of time for the meau i11stant. 
b =D.,p. 

2. Find for the mean i118ta11t the average value of 1:2 for the different places of observation, and denote 
one-thousandth part of this value hy a. l~ind for the same instant the value off and its hourly variation, 
which may be dcuoted by f'; fiurl also sin.f and cosf and denote 

a 1 = sinf 
a2 = cosf 

f' sin IO . 
a

1
1 = ·JGOO cosf = [4.G85C.]f' cosf 

f' - 10 
a' .. = - ----- 81

11---sinf = -[4 ()85GJf' sinf. • 3600 . . 

l<'ind also for this time the argument 39 of Hansen's tables of the fundamental arguments, and with this argu
ment the corresponding numlJer of table 50, which may be denoted by 23750a~, and the hourly variation of 
a:; may be denoted by (3600 a'~.) }'ind D 1 l and denote it by a 4• 
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3. Comp11te ::.· (b2
) and ::.· ( (t-t.,) b ) 2 and::."[ (t-t0 ) rl]. and also ::.' iJ p. ::.· h '~ p) and ::.· [b (t-t,,) ;; p.] 

4. Denote th<, numlH'r of ob:<ervations h,v n aurl tfor.1·rminf'. th<· v:iluf'fl rif \ i,j) hy th<• foJ1,iwi11g f'ormuL" 
which define them, obocrving tlrnt (i,j) = (.i, ·1 

(l,l)=na2 

(1,2) =a ::.·b 

(l(i + 2)) =aai::.·o 

(2,2) = ::.· (b2) 

(2, i + 2) = ai ::.'(/;2 ) +a';::.· ( (t-t.,) b2
) 

·+" ' '>) 2 ''(12' '"(( 'l"' ,., ''(f )" 72) (1 .:.,i+- =a;- n)+2aiai- t-1,,•r)+a"i- ,1-1.,-,, 

(i + 2.,j + 2) = ai a.i ::.·w; + (a 1 a 1.i + ai a' 1 )::. ((t-t., · b2
) +a'; a 1.i ::.· ( (t-1,y b2

) 

iu which i and .f are botl1 taken as ;;milt a~ unity and it i:0 to be notice cl that a 1
; vani~hc,;. Compute also 

( l, /;) = a ~.: ,) p 

(2,k) = ::.· (bi)p) 

(i + 2,k) = ai ~· (h ;; p) + a'i ~l!J(t-tu),) P] 

the values of (i,,jj and (i,k) for whole ~cries or .oLservations are to be a<lded together, and if we denote by S 
the corre~pon<ling summ<Hion, w<· may put 

the final calenlationB are then 

[i,j] = 8(i,)) 
[i,kJ = S(i.k) 

[I, l j ,} 6 + [ 1, 2} ,;J + I 1, ::!] ,7 e + [l, 1 J ( -e ,; w) + ( 1, 5 J •lli+ (1, G J ,; ;, = I 1,1.·] 
[ 2, 1 J uG"+ [2,2]'Jl + [2, 3J 1)e + f2, 4J (-e ),,,) + [:!, 5j ,)/1 + (2,6] ,; ?. = f 2,/; J 

or, in general, 

r i, 1Jr]6 + [1, 2) u l + [ i, 3] il c + r i, 4 J (-cu w) + [i, 5 p Ji + [i, ti J .; i. = [ i, 1.J 
in which 

o G" = correction of moon's semidiameter. 
r) l =correction of moon's longitude for the mean time of the whole series. 
13 c = correction of ellipticity of lunar orbit. 
ow =correction of longitude of moon's perihelion. 
o Ii = correction of coefficient of annual variation. 
o ,t = correction of longitude of Europe and America. 
These equations are to be solved by the usual manner. 
Nu·rn.-In the first approximation all terms multiplied by (t-t 0 ) may be njected. 

BENJ Al\IIN PEIRCE. 



 

148 REPOliT OF THE SUPERINTENDENT OF 

E:rn111plc r!f tl1c prqwra/i(,n qf tlie equations ef a nigltt tu ubtai11. !lte )i1tal cq11ations. 

Place. Star. 

GrPPll"\\ irh j 

4 
11 

Cmu1riclg-(·------· l 
4 

JI 
Afilmrst ____ - ----· J 

4 
JI 

~ ------- ---- ---· 

'Ya~hi11g-tou ... _ .. 2 
l 
4 

11 
l'Lila<lelphia -·-·· 2 I 

1 
4 

JJ 
Hoston ---------- 2 

1 
4 

11 

LConti11ned fn 111 C1 a.st ~nrvt\r Report of 11:"."llil, Appendix. No. 17.] 

No.of 
oh::;.. 

2 

JU 

1 
l 
J 
l 
4 
4 
4 .. .. 

t fnnn 
Gn'e11w, 

;, h. 

s. 
14:!4 
;;411 
:~4U7 
1;-,74 
:1.12,-
:lfi02 
1·>-·> ._,,,) 

a:;~.ll 
;;4-17 

t fron1 
Gre(·u·w. 

;1 h. 

:n1:1 
:Ji'iG:l 
41,12 
f>l-11-' 
;);.!;;:~ 

:ionc 
4:.!U!J 
r,~u.~ . 
;>',OJ 
4U21 
4fi74 
Gti0tl 

Log t. 
Ln("' b 

+log ( N•~. of o!Js.) 

:i. lr>firi 9. tlt'J2 
:1.;,;;:w \l. Uli74 
:L r>-1:11 u. 74()4 
:i. Hl711 D. 7:l74 
J. ;;:ir)u \I. 8746 
:t !};)();) ~L 7~9:t 
:3. ];;77 9. (iij:;\J 
:l. ;,;~111 U. Bti~>2 
:l. ;-;;374 !.i. 73:1;, 

------------------!·----------·-----

~t 4D:i2 l>. !Jlfli) 
:Lr};) JU !I. Llll1'2 
:t (iJi'.2 !I. fl:lJ l 
:t 71 lfi ~~- 9U7'i 
:l. fJOi':i 0. f>Hi4 
:J.5G77 o.cuua 
:i. 6:J:l4 0. r)~{7B 
:J.72H 0. 474:; 
:l.ii442 l>. !1114:1 
:t ()(14:l !I. !J!JM.t 
3. (i(l[)7 !I. H430 
0. 73An U. !J!Hi:.! 

2:: ···-·· .... ··---· ····-· ···--· ··-··· ····-· ·---·· 

Log(ht.) 

a. 1:177 
:1:;00:1 
0.2001 
2. 9:!44 
:t ~.{ !~)(} 
3. :34r)7 
2. 7\J;{ti 
:1. 4n.-.a 
:l. 2lill9 

:i. 4117 
:tfJ,JU~ 
;;_ ;,4c<:1 
:J. 7li!J2 
4.0247 
4. ](;tJ(I 
4. 17L:l 
4. J9J:l4 
:L 448;l 
:;. (]11:!7 
:i. 6147 
3. 74r:'!) 

h. 

• HG~ 
. !J21' 
• f>5!3 
. 54(j 
.!l4:l 
. 615 
.4W 
. 02:1 
. 340 

ti.4G4 

• R:JO 
• ~JtHi 
. 85~1 
• UB4 

:1. :!t'4 
:i. (lt'4 
:J. fol 
2.!Jt'I 

• t1\i~ 
• DH() 
• Sdl 
.\191 

21. (J4:! 

ht. 

1373 
:lW4 
J!J50 
860 

32:1;3 
2:!17 

6'!2 
312tl 
ltlli:! 

J:34U9 

2580 
3f>17 
:fa:l4 
511!) 

l%BG 
147:l:l 
14836 
lf>79J 
28m1 
400(i 
4lld 
5G09 

l-!72Cd 

Lug- (t ·-lo. J 
i - I 

l(t t) Log/J' : b'. :Log[b1
(1-l0)J!b"(t-I) 

'-
0

· +log(No.ofobs.)! 
1

+log(No.ofo!Js.)I "· 
Lug b (I-lo.) 

---------------- ------------

- 1414 + UG:.~ + (i4ll 
1274 

+ fiBO + 7~,4 
1475 

+ f>41 + WD 

10:-1<1 
r)br> 

5 
+ ]110) 

924 
4fi] 

+ JG2 
+ llGJ 

(i46 
1:26 

+ f>:27 
+ 1512 

:J. 1~1114n 
~.750& 
2. t'l:l-2 
:t l ll~>'ln 
2. 7H:J4 
2.ci774 
:L JG~dn 
2.7;1:{:.l 
2.7774 

3. 014:in 
2. 7ti7211 

ll.f.i!JfJ(I)) 
:1. fl(J04 
2.~}fi;-)711 

2. (i;)4~ll 
2. J8Jj 
:l.ll(ill 
2. 8-)(J;lll 
:l. Jtl(l4,, 
~.721M 

:i. lillli 

---------------- -

~.1:itG 11 
2.717tl 
~- f)fl8t) 
2. t"4~f>n 
2. 1:-kw 
2.(i(j(}() 
:.!. 8247n 
2.(ifJ1'4 
2. 5Ufl!I 

2.9:1:1lln 
~. 7():)4n 
0. 1;:101)) 
2. !J!J,;o 
~-4~~1n 
;_)., 2fl4f)11 
2.i1B7 
:1.r.:1;-,4 
~- 71-1511 
~.mlr-:~n 
2. Ctifi8 
:i. 17r.tl 

-1:!54 
+ 52'2 + ;)1}2 
- (i9fi 
+ 547 
+ 464 ! 
-G6rl I 

+ 49D 
+ :J:l4 

() 

- 8G7 
- f)~:~ 

4 
+ !l95 
-:l(l:J5 
-1797 
+ f124 
+:14;)1 
- 518 
- l:!fi 

+ 464 
+14!J9 

(i 

---------

' 

0.6614 
9. !1341-l 
9. 4!J2B 
!I. 474R 
9.949:! 
9. f)7t54 
l>. 3118 
!J. 9:l(l4 
9. 4(i5U 

9. s:110 
9. !l!Hi4 
9.8G22 
9.!l!Ji'i:l 
ll. 4:lOR 
0. f>!IB6 
0,47:lB 
0. 47lf> 
0.f'Ot36 
D. 9!Jf>d 
H.8900 
9.9!.124 

-----~~ 

1-----I 
~ . 4586 

. 8()1Jtj 

. :ll JO 

. 29."'.J. 

.i:3t'!l(i 

. :37~M 1 

I '2050 
I • 8[>20 I 

. 29J7 
1---

4. 5457 i 

2. 8118n 
2. 68C,:) 
2. :1030 
2.58110n 
2.7125 
2.4558 
2.480Gn 
2. 6ti:i1; 
2.2-1:!4 

--------

. firl70 
• 0918 
. 7282 
. 9890 

2.fi0fi5 I 

:1. fllit33 
2.9771 
2. (Jfll4 

• 64:J6 
. 99:18 
.77ti2 
. 9826 

19.3945 

2. B:Jli)n 
2.763Gu 
0.561:!n 
2.9956 
:1. :l9C5u 

;>-~?~~11 2. 6;,.,(J 
3.53:!6 
2. 6188n 
2. ll972n 
2. 6118 
:i. 1720 

()48 

+ 41'f> 
+ ~02 

:;Ro 
+ :;15 
+ :!BG 
- 30:1 
+ 4Gl 
+ 17G 

79;, 

: 710 

I
' - 580 

- 4 
+ 9!l(J 
- 2491 
- 17UO 
+ 4G2 + 3408 

41G 
125 

+ 4(J9 
+ 14d6 

620 



 

THE UNITED :STALES COAST SURVEY . 149 

.E~;ump1e of the preparation ef the equation" rif a nigltt, ~-c.-Coutiuued. 
---------~ ···--------- ---- ---- - --

Log- lb (t-1.,)]'. 
J liu lt.:,(t-luf· ~(<Ip.) 

Loi:· (<Ip) Log(/,<lp.) Log [(t-1,J /ulp.] '"\/'· /J(l-t.,)<lp.) +log (:So. of oLH.) -log (No. ufoiJ~.) 
·--- ------- --------- ------------ --- ____ ,_ -----------

5. !)fol~ !)J(ifj - . 2;) H. OH{)Vn 9. (17~1n 2.~~~;) - l~!I + 169 
f>. 4:Jfib 27:.!t' - 2. \l:I ()_ 4fif)qll 0.4:l4:l,, 3. 184r'n - 2. 7Jt' u;:w 
5. 1172 ];! J(J + .21 8. :l:!:!:l ' 9.Ulit\G l. dt'Uc + . 117 7G 
5.lk152 4tl44 - ]. I J u.o-ir-,:Jn 9. 7C-::?in 2.t!t'.07!) - .GllG + 7i:~ 
G. 4760 2H!J2 - :l. tli (J. flt'77 11 U. 5G:!:ln :3. :J:l[J7n -- 3. 6511 - 2117 
G. :l3:l:2 21ii4 - .40 9. CrnJ:.!11 0.4794,. 2. :Jiint->., - . 3112 - ".!27 
5. (j.HJ4 44fj] - . ~~:~ I !J. c,1~;}n \l. 1744n 2. ;)4:~·! 14\1 + 2·211 

''· :mrit! ".!4~J;; - 4.2~ (1.fi:o..1 11 (I. 5HGfiu :J.:l~l~ .. - :~. !J5tl - 21;)7 

"· 0196 J047 - . 27 !!. 4314., 9. lC~~Vn I. \l-!J :;., - . ] 4(i ~7 
------- -----

Bl 19;, -J:t ~)2 -JI. 521 - 4"-'Gll 
----------·--··- -------

5.8GGl! 7:)-4:) 
G. G:Jo'3 3:~H5 
I. :.!liO:I 0 
f). 99tiU 9!)(11'! 
fi. :w22 2:;u2;, 
G.9070 d07;J 
•1. r<:l74 (it'i' 
G. ;,u:J7 39237 
5. 4~J() ~()~~) 

4. Hl7ti liJr-' 
fi.:l:\:lfl 2 l!'">~i 
G. :lGlll 2:!470 

-------
110142 

Log 1; ( 61) . - ..... __ ............ _ 
Log l: b __ ... _____ . _ . __________ . 

Login·-·-·· ............ ---- ... . 
to--·--··------------------· 

Logo--·····--··· ___ -··- -----· 
f--- •.. .... -··. - -· ..•... -- .. 

- 2. :12 
- 2. Ill 
- ]. !l5 
--- :1. 4;, 
-- ;). ~·1 
-14.Ud 
-11.1;0 
- !-J. U9 

+ It' 
- 4. 07 
- :l. 4! 
- a. U7 

-5~.!}() 

J.:nro1u:;u1. 

4. 20;-,u;i 
ll. l:'IOiiO 
:J. 454'»4 

lL :{tii')~u 
(J. :i'..!:!:! ll 

·G.2!HWu 
(l, ~l;~7~u 

!J. H~)O~n 
(1.;,4(i(jlt 

(J, 4fr2i)u 
0. 4~1f1u 
H. ~;);):~ 
0. fiii[Jllu 
o . .l:~H<jn 
0. 4::i7ln 

Auleriean~ 

4. D4(it'J 
I. :12:10~ 
3. ti177:! 

4H7 
u.m)r!Ol 

14 c'7f>I ~l] 

2:'4d 
cl. 89!172 

l'>. ,, i:lt1t1;. 
IG'' 44' 17'' I J4C 45' (Ii)'' 

f' ---·····--·-----···--···· 
t~~ ~~::: : : : : : : : : : : : : : : : : : : : : : : : 
Log f . - .. -. _. __ . - -__ .. _ .. -. ____ , 
J,t)g Rin 1° - lng ;J(j0(). ____ ... ____ . 

[4.6c;5G] + lugf ....... -- ...... . 

t~~ ~:~ ~:: ~ ~ ~ ~::::::: ~: ~ ~ ~ ~ ~::::; 
Arg. :w ....... ·----··-·· .... ·--·\ 

UYl\0221 
B. 4:):~3-G 
ll. U6:l4 I 
g_ 77!J7 
4. t)~f)f) 
4. 4135:1 
4. 44.~7 
:t~t)~i!L 
l. C.Ui\i 

Log (I, 1 ) .... ___ . _. _ ...•... _... O. ll9!144 
Log(l, 2) ···--··-------···----· u.t11022 
Lng (I,:\)-···-----·---· .... ·--· 0.24:>0i 
Log (I, 4) .... ·----- ...... ··--·· O.ifno:J 
Log ( I, f>) ••••••••• _ ....•....•.. : I. IO:t23 
Log (I, G) ··--···-·--· .•••...... :._ •••..•.... 
Log (2, 2) -··· ·----- ·--· .... .... 0.6:;7Gil I 
Log (:2, :J), log a,+ log ::?;b' = P> .. - ll. U\)l!!Jf> I 
Log (2, 4), log a"+ log ::?;b'=p2 ... 0.641Ul 
Log (2, f> ), log a3 +Jug Zb 2 = P:i- _ -! 0. !l4\lfil ' 
Log (2, 6), log a,+ log J;;b' = P<- - - ........ - - - . 
Log a1

1 +log Z (t-to) b2 =q1 •••. i ........ • -·· 
Log «'2+ log Z (t-10) b"= q,. -·. '· .......... . 
Log a'3 + log Z (t -t0 ) h"=q,1 • -·. ·- ---· ·- _. __ 

p1-g1·-·--··---·· --· ---···---- ··---------· 
Log(:l, 3) ···-·-------······ ·--· 9.52-t:m 
Log (:3, 4) ................. _.... ll. 0743li 
I.og ( 3, ;, ) . _ ••...• ____ .••.... __ . , (!. B82ll6 
Log (3, 6) ·-·· ···- ..•....... ---· ' ........ --·· 
Log (4, 4) ...................... I 0.62442 
Log (4, 5) . ----- ·-- --· ·-· ... ____ 0. !-!3302 
Log (4, fl)--·- ____ ·--·-----· ____ .... ·--· .... 
Log (5, 5) .•........ ·-·· .... ·--- 1.24162 ] 
Log ( 5, 6) .. __ ........... _ ...... ' ......... _ .. · 
Log (6, 6J ...... ·-·--· ...... ____ ! •••••••••••• 

Log (1, k) ---··----- -----· ··-···' I.1:242'l" 
Log (2, k) ........ ···- --·· ----·· · 1. 06Hitln 
Log (:3, k) --- . .. . . . . . . . .. . . . . . . 0. 4D4!-Jf)u 
Log (4, k) •••••• •.•. ............ J.(i450Jn 
Log (5, k) .... ..•• •••. ..•••. .••• l.3531:iln 
Log (6, I<) ••••••••••• - •• -· •.••••••••• -- • • •• • 

u. 40;,!)ll 
D. 9;-<:A-t 

4.4G07 
:!. t'712u 
1.r)~~u 

]. ~):'.:'}77~ 
l. ;(:!J JO 
0.7~7llll 
J. ;\Ol\'14 
]. 614!'0 
I. I(lf,76 

]. 2"7llt' 
0.(\!i:liiR 
]. :t7:ll2 
1. i1i'llGt' 
I. Oi2:l4 

o.o994i' 
LI. 1)7!JU:.! 
o. 98641' 
o. 47824 
I. 2585U 
I. 56li!~2 
] . 05778 
1.67a48 
I. 3fi5:.!4 
O. Sf,700 

L i6Rl3,, 
1. 74:l"J8n 
I. 14918n 
I. 72l"l72u 
2.0:l61Bu 
J, 527!J4n 

0.:2~.J.l)n ~3- 2~)~;) 

o. :l'..!04,. ~-L 0~7{j 
0. 2"21 lu U.!J·WI 
v. ~):i.-)-tn. :L ;):J;>~n 
o. [)(i(i(i,. :l.472:~ 
1. J4till,, :l.<-011 
I. Ul•P1n ., 

]~:.?;:!ll ... 
0. u;1;)~n ... 1.flltiBn 
H. 1 ;)~fl) 1. ~HH-J,~n 
u. (-}O,...;tJll :.J.7Po-4 
LI. 4"1G., ;),;]p;1.1ll 
O. -iCJ:;n ~L <ifl:;!Hn 

':2:J700tl.: ·----- ·--····-----· ---· 
Log ( ~;:;700 a:5 ) - - - - ••••• - - •• - ••• 

Log- 2:>750 . __ ... __ ...... - •..... 
l .. og- fJ:1 _ ••••. --· _ ••• • •••• _•.••I 

, (2:l7f>0) (:Jf}(IO) a'3---·--····-····' 
! Log [(2:17f>ll) (:~(ilill) a'"] ....... . 

Log :2:l7GO + iog :moo ____ . __ ._ .. 
Log n", .... ·----· --·- ··---· ·-·. 
t~~ :~~ ~ ~ ~ =: = ~ = = ~ ~ -_ ~ ~ ~ = = = = = ~ = ~ : 
Lug n .. - . - ---~ ·- - - -- . - . - -- - . - · 

1. u2:: 
-- 2.w12 
- I. fili.t 
- :l. 4:ll 
- :J.211 
-14.li:.!4 
-10.Ull\I 
- c1.11:i2 

+ 144 
4. ()~,;-, 

- :J. u:11 
- :i. 04:) 

-f\5.:)7) 

Europeun. 

4fi523 
4. 6()7(\7 
4. :17;,1-;G 
11. ~rn201 _,,cl 
1. 76:l4n 
7. !J:l:.W 
:l.!'l:n•ln 
H. 7~4 Hi 
!I. 9!,~144 
I. OUI l.U 

I 

+ HI"" 
+ 12'..!4 
+ b 
- :~;!:)-! 

+ :!UfiG 

+ ti:l'J5 
- li\21 
-]ti:!!17 

i):) 

+ ;iJ I 
- l.'i~l7 
- 4(i(I] 

- bli21 

Ameri-eu11. 

41i()J!l 
4. G6~.J(i 

ll. 7i'4fi6 
,),!}H()(l"J 

I. B61i3 
-... -... -. ~. -- -. -- .. -. --

(I, I)------------ ..... ·-·----· 
(I,:!)··-···-----········-·---· 
(I, :I) •... - - - - . - - . - ..... - - - .• - . 
(I, 4) - . - .. - - - - ... - ... · • - • - - - - · 
(I, G) ·----··-··-·---·· -·--·--· 
(I, G) •• - - - - - - - - ...•.•. · -- · - - - -

' (2, 2) - ·- - - -- - - --- . - - - . - . ·----· 
(2, :l) --·· .................... . 
(2, 4) ··--·· ·-······· .... ·----·, 
(2, fi) ·--· ··-- - .... ····-· ··---· 
(2, (i) ·- ..... - ..... - .... - - •••. -

9.987 
G. 4ti0 
1. 7G2 
G. :.!It! 

12. 65..1 

4. f>4u 
1.2:i:i 
4. :17r) 
~.905 

(3, :1) -· -· -- .. -·. - ... - . .. . . . . .. u. :i:l4 

rn: ~ \ : : : : : : : : : : : : : : : : : : : : : : : : : ~: ~;;, 
\ :1, Ii) _. ____ .. __ .. ______ . _. ___ ... _____ . _. 

(4, 4)-----------------·------·: 4.211 
c 4, 5) .. _ ......... _. _ . _ ...... _. !'!.rm 
(4. 6) - -· ........... -· -· ...... ·- -· ·- -- ... . 
(5, ") - . - ....... - . - - - •.•... - ... ' 17. 44:~ 
( '" 6) - • - ......... - .. - . - . - ..... ' .. - - . - ..... . 
(ti, i)) .. - - ..... - - . - . - - . - .... - - . - - - - - - - -

~~: t} :: :: :: :: :: ::::::: :: :: :: :: =:;u~j 
(4, k) ••.•..... -· ---·· -· ....•. -II. OY2 
( :., k) ___ . _. ____ .... _. __ . _ •. - . - -22. G74 
(H, k) ·- ..•..• - - -- -- - -- ·- -- -· -· · · · · 

22. 7i11) 

21!. Fl4ti 
5.3:n 

20. ~.-)5 
41.] 15 
12. ;,-,7 
rn. 39~, 
4. B:1.-; 

1t~ 7;,;; 
:'io. 07(1 
l l. 812 

1.~r)7 

·L 77() 
!J.fi!l:l 
:\.008 

It!. I ;17 
31i. t;]~, 
] 1. 42:: 
7 4. 7':!7 
2:t 187 
7. Hl4 

- Gi'.H31 
- 5ii.371 
- 14. u~m 
- fi:l.fi45 
-JOH.6&-! 
-~ 3:1. 724 
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APPENDIX No. 14. 

DEAR SIR: I have tlw pleasm·e of reporting tltc followiug results as attained during the year just elapst·d, 
in additiou to other purely routine WOTk : 

It having been dt·cidetl to employ the large tranBit instrument, the mounting and adjustment of which I 
rnentiouel1 in my last annual report, in the observation of certain zones of stars, the micrometer was turned 
rnund goc:i to permit the determination of differences of declination. An unexpected difficulty, however, pre
st·nted itself in the impossibility of obtaining proper illumination for the horizontal threads on a dark field, 
and, after many trials, it became evident that tldR could not be olit.ninc,c1 without again taking the in~trument 
to pieces am] rearranging the prirn1s of the eye-piece, which were apparently inadequate to the ill11mination 
of the lrnrizontal threads. After careful consideration of' the jndiciousucss of this course, it was deci<fod not 
to destroy tlil' adjustmPnh< already made, but to apply 1he instrument, for a time at least, to other needed 
investigations whicl1 could b(' prosecuted witl1out the use of the micrometer. Accordingly observations were 
commenc•'cl on tl1e 24th of I·'ehruary, and have been coutinued to tlie pre~cnt time on every clear night but 
three throughout tlie year, when the moonlight permitted, with the exception of one month of the summer. 
During this period four hundred and thirty determinations of right a>c•msions have been made for forty-four 
stars situated within 011e L1Pgree of the pole; all of them being i11dsible to the naked eye. These determina
tions imply 1101 merdy the ob~1:rvation of transits of thP stan' urnlPr investigation, lmt extensive observations 
of stare; from onr tilallllanl li~l for deducing the instrumental corrections. The f'orty-fonr polar stars were 
obst·n-ed over five transit threads whem•vcr practieabl1:; aud an idea of the laborious uatm·e of this work may 
be derived from the statement tliat the most r:ipidly moving· of onr forty-four stars required ten minuteK for 
the transit across the fin, tl1n·aL1s, whicl1 an equatorial star accompli~hed in as many Sf'comlH, while the most 
~lowly moving star requires mOTe thm1 au hour ai1d a qn:ll'ter for traversiug tlite tlame. The time required for 
the remaini11g forty-two stare is intermediate between the extremei' of ten and seventy-sc·Fen minutes. 

Before tlie presc11t. year shall have elapsed I auticipate that all the stars of the series, with a single excf;p
tion, will httYe been observed at botl1 culminations, and very few of them less thau three times at eithei-, the 
average number of observed tran,.its for each star beillg more than ten. 

The reduction of thiH work ha~ also been vigorously prcsecuted, a11d is already far advanced. The con
stants for the instrument have beeu definitely determined, and six or eight weeh will doubtless suffice to 
cc.mplete the computations aml present our results in tlie form of apparent right ascensions as deduced on each 
11ight, and of mean right ascensions for the beginning of the year 18G5. Six of our stars are not to be founa 
in any catalogue, and the places of less than one-half of them have ever been can·fully observed. 

In theKe oliRervation~ I have beeu assi;ted by .Mr. Edward Guodfellow uutil I he beginning of May, and 
since that timt> by l\fr. S. C. Chandler, jr,, to each of whom I desire to express my thanks for their valuable 
and most eilicient aitl. 

'l'liP comparison of catalogues for the determination of ('quinoctial points, to promote the accuracy of 
1·esults deduced from their coJ11bi1111tion, bas been continued through the year, both iu right ascension and 
<lccliuatio11 and result.8, as affecting declination, finally adopted, and applied to our materials for declinationi'I 
uf l!tandarL1 star~. 'l'be8e decliuationR may, l thiuk, now claim to vie in accuracy with the right ascensions 
of our f'tandard lists, and I propo8e to communicate them, as an appendix to this report. 'l'he solution by 
least squares of so extendied a series of equati0ns, each corrected to the same equinoctial points, and affected 
with an npprnpriate weight, has been a labor of no small extent. If the results are commen~urate in value, 
they will be a welcome coutribution to astronomical science, and of importance in facilitating the determina
tion of latitudes. 

Observations publi~hed during the year agree in confirming the prt:cision of the right ascensio11s of both 
our time star and circumpolar lists, as determined during the last five years, and indicate no need of modifi
cation. I han~ recently been engaged iu the redetermination of tlie right asceusions of the four polars, con
formably to the intention exprebEe<l a year ago The results, which are uot yet quite completril, but which 
I hope to communicate in season to be appended to tl:is report, promise a near agreement with my former 
determination. I may here repeat, what has been already reported to you, that the proper motion of these 
stars, as published, is that belonging to the epoch of the earliest observations and uot to the year 1855, a cir 
cnmstance which seems to have served as the basis for tlie sharp criticisms alluded to in my report of a year 
ago. This blnnder, which was probably due to the circumstances under which the computatio11s were 
originally published, escaped my notice for some time. It would seem, however, too palpable for its real 
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11ature not to be rnanifost to most astronomers, on the first comparison with proper motions deduced from 
former investigations; and I have not undertaken to reply to the stl'ictul'eio, although "lrtrgc edition was 
pririted and di~tributed to tlie geueral public. T t seems not to haYe lieen remarked tliat the proper motions 
of tlie other three polars were open to the same criticism. 'I'lie pn:~ent lletermiuatiou~, including as they do 
moxe recent nbf'eTvations, wit! of cour~e claim precedence. 

A considerable amount of time };as been given to tl1P invustigation of the l;1w of dinrnal clrnuges in the 

azimnlh of fixed im,truments, which I nnnonneed to you in 1861 as established Ly the experience of many 

yearn in our longitude rei'enrchf'R, and which Reem~ to he confirmed lJy the minute examination of the pnb
lidhed obsernttion~ at large obsenratoTics. StH:cial coruputatiun~ have ueen made for tl1e determination uf tht~ 
amount and nature of thie change at Grcenwid1 upon th<we 1htes for wliich the pnbliohed obeervations 1wrmit 
tl1e 8crutiny; but alt]J(lugh the~e rese:uclies seem to i11dicatl' the existence of such a clrnnge there abo, the 

mate1ial~ hitherto rfo•rm~ed havP not Leen :rnfficir'ntly copious to affonl di•finite remits. 

In ,July last the nntici1iated 1·~tabliohmPnt of tf~l<•grnpliic communication witl1 Ireland led to thorough 
and lletailed preparation, under the direction of Mr. llilgard, assistaut in charge of ollit'.e, for the uetermina
tion of the diffen'llt'.e in lollgituc1c by methndH as far ao pos~il1le analogous to thooc cm1,loyc•d by us for the 
measurement of longitn(lcs within tlw L nitPd States. All arrangemeuts wt>rc• made for the immediate exclurnge 
of trausatlautic sigual~, lmt the rni:;fortnne wliich 11rr,vented tlie cstabli.-hmPnt of tekgrapl1ic t'.ommuniention 

rendered these prPpnratiorn• migatory. 

Obf(TYations in forrnl'l" years haviug seemed to imply the probalilt' cxiRtcuce nf' i'orne 8ligl1t error in the 
auoptcd latitude of tllf' u~1mbridge OlJi'Cl'Vatnry, an cdifie(' w!Jid1 llNec'f'arily seITef' as a sf:audanl poiut of 
reference for positi011s in tl1e yicinity, I instituted in the years 185,1-'55 at the Clo\'erumi station a seri(•s of 
ob~crvatious \Yith the zcuit!1 tPle:ocope for a more aecnrate ckterrni1iatio11 of tlw latitude. ThC: rP"nlt~ sPC~med 

to confirm my suspicions, as wa,- reported to yon unofficially at th1• tinw. Iluring the pre~eut sea~on I luff<~ 

determined anew the declinati()n::; of stars then n~ed, ancl the ob~e1Tations at Ulovenlen in 1855 liave been 

reduced nnew by l\1r. Goodfollow. Tlw results cornumuicatell herewith give for the latitude of Clovuden 
42° 22' 40.9511 , with a probable error of ± 0.07{>11 ; and since this pr.int is by geodetic mea~urement 7".20 
south of the Cambridge ohsenntory, we have a~ the corresponding lati•ude of the ob;:ervatory 42° 221 48,15" 

or about half a second fnrthror south tlmn has been hitherto suppot<eJ. 
The preparation of our longitude rcrnlts fur publication has continued during the year, and ;.uch portions 

of the computations as have been found su8ceprilill) of improvcmPnt by the uee of more reeent data lrnYe beeu 
re\'ised accordingly. The chain of rnP:tsnn!mr~nts bPtween the 1rnrthe,1sten1 bournLu·y >Lt Calais, Maint", and 
the city of New (lr](•anH, h:rn now been carried to a high degree of ace,uraey, with tlw pxeeption of some part 

of the series north of 'YaFhington. The llctermiuation of the <lifferencc of longitncle between ""a~hington 
and New York was never completed tdegrapliically, but a <"•lllsid<'rnble p<trt of the value yet ernploycd 

depends upon triangulation acre>os the Hudf'on Ko liuk of thl• chain sePm~ rn irnportaut as this. By tele
graphic connection of the original station at New York with thC' Seaton station anu ::\a val Obeervatory at 

\Vashington southward, ancl with the C:imbridge observatory on the north, onr American longitudes will be 

made to pos8C'SS a Bystematic accuracy well w11rthy of much !'mm labor than they will have col't, And should 

the policy of completing tl1e circuit of longitude measmements by connecting New Orlean8 with \Vasbiugton 
or New York, by the way of Nashville, St. Loui,,, and Cinc=n1rnti, as recommendeu in my former xcports, be 

carried out, the series of primary determinations for that portion of our territory lying north of the Gulf and 

east of the 'Mississippi might fairly be regarded as complPte, and the criterion of final accuracy thus f'urnislwd 

would Le of the highest value. 
Very respectfully, yours, 

ll. A: GCH.:"LD. 

I'rof'. A. D. BAcfJE, 

Superintendent U1tiJcd States Coast Surt"<'!f· 
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APPENDIX No. 15. 

CAMBRIDGE, December, 1865. 

DEAR SIR: I have the pleasure of transmitting a deJerrninatioH of the decliuatious aud proper motions 
in declination of the stars of our standanl time list, the riglit asceusions having been pnblishei:l in 186~. 'l'hc 
declinations for the circumpolar list were published at tlic same time with the right ascensions, so that Loth 
co-ordinates are now determined. 

I have also tlie gratification of stating that a systematic serie~ of observations of the stars of our two 
lists bas for some t.ime been goi11g on, both at the Greenwich aud the vVashiugton observatories, so that we 
may confitlently rely upon the meanB before long of iucreasing the precision of our determi1mtions. At present 
there are very frw of the 176 stm·s for which I am al>lc to form any opinion as to the direction in which our 
value of either co-ordinate deviates from the trntl1. 

These declinations have been determined, like the riglit ascensions, by means of a f{il! and critical rol
lectinn of observations, corrected to the standanl l·quinoctial points by formulai deduced and tables computed 
for the purpose, and finally discussed by the method of least squares. 

They arc reducetl to tlw mean equinox o!' 1855.0, inasmuch as that epoch has been useil for the other 
places of our standa1·d list!'. But I ho1ie sooH to reduce them all to some later Ppocl1 for greater ccrnvenience. 

Very respectfully, yours, 
B. A. GO"CLD. 

Prof. A. JJ. TIACIJE, 

Superintendent United States Coast Sur1'C?J-

JJeclinatirms ?f standard tim<' stars. 
----- -----·-------- -

No. NamC'. cl Jt\i)5.0. µ. A.nu. P1ec. Sec. Var. 

·--------~ 

,, 
a AndrometlR~ ~ +2R 17 

2:3. ''" 
-0.14% +20. o;,5" -11.01114 

2 ) l'e.gasi +14 22 :56.60 '...f-0. UUOJ 20.04!JC 0.0200 
;3 a Ca:"siopea::~ +ri;; 44 2".!i:;: -0.042:; 1 ~>. 807(J 0. Oi71 
4 1i Ccti -It! 46 5U.~U +o.o:m:1 ][), t\048 u. 077(; ,, 

' Pi:-;cium +7 6 30. 7;, +o.u2G:l rn. 4i21 0.1171 
(j' (}' Ceti - 8 G5 G7.G4 -0,J\l:!ti lB. [I.II I 0. 15:!1 

7 1/ Pil-lcium +14 3~. 4!J. lf> +o.01s2 18. 1:12.1 0.174() 
t:!' n Piflcium + s 2.-, :J4. tJ:l +u.0:1e1 l :l. 2()!Jj 0. 191'.0J 
o' 13 Arid.iH +20 G f>O. 87 -IJ.Oll41 17. 92:18 o. 22:n 

](I i a Arieti~ +22 46 23. 02 -0.1335 17.4122 0 2500 

II 65 Cc ti + 8 !151.8:3 -!UllU!l 17. l:!J(i 0.2479 
12 )' Ccti + 2 37 i!U.40 -o. rn:>i Ir>. 5!l1"10 0. 2H19 

1:1 a Ce ti + 3 31 G.25 -O.OE9:l 14. 50;;7 0.3214 
14 ' Arie tis +:.io 30 14.67 -U.OG70 13. 7692 0.!)702 

15 a Per.sci +49 20 26. 94 -0.0428 13.'WOO 0.4686 
J(j rl Persei +47 19 9. 47 -0.05UO 12. 0268 0.499:.! 

17 ,, Tauri +2:> :l9 l l. OG -0.047fi 11. 5844 0. 4276 
Ji:< l)er:;C'i +::i 2tl 5tl.44 -0.0240 11. 140f> 0.4598 
19 y' 1~ri<Jani -l:l fi5 25. 84 -0.0885 10.682ii 0. 34H'J 
20 y Tauri +15 Hi ~:J.2-1 -O.OU22 9.140G 0.444() 
21 E Tauri +1B 51 17. f>ll -0.007G 8_ 4(i;3~ 0. 41\46 
22 Alllebanrn +rn rn 4!1. t34 -U.1662 7. 8fi8:l 0. 46:l.5 

2:1 I Au rig"' +32 5G 54. 7:l -0. 012:1 6.234(j 0.5426 
24 11 Oriouis +ir, 11 52.87 i -0. OHJ6 5.5040 0.482:.l 
2;) Ca pd la + 1~, r,o 41. s1 -0.424:J 4. 68:J:l 0.6\l7f> 
:!ti Rigel - t3 :!2 21. (j7 +0.0004 4.5482 0.4111 
~7 (J Tauri +28 2e 4e.71 -0.1731 3.7298 0.5440 
~~ 0 Oriouis - 0 24 37.28 -0.0U!IG 3.0b55 0.4427 
2ll a Leporis -17 55 45.G2 +o.0:!6I 2. 9;354 0.3827 
:m f Orionis - I 17 f.4.02 +o.U041 2.7170 0.4407 
:11 a Columbm -:l4 D 13.84 -O.tr217 2 2-i-· ' 0.3155 . . '"' I ;12 i a Orionis + 7 :t-2 :i:i. :in +0.11175 + 1.101!!1 -0.4730 
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Dcdinations ef standard timr: stars-Continued. 
------------------- -------
>.' I .no. [ Kame. 
___ I __ _ 

--~~---------'------~---

~3 ) µ CPminor11111 
34 I r Gcminorum 

Sirius 
Can. ::\hij. 

,\ Cau. ::\faj. 
0 G(•n1iuon1m 

a'2 Ge1ni11orun1 
Procyon _ 

4 J ;1 Gemirwnun 
4~ •,) Geu1intJnnn 

4:l 1,-, Arg-lls 
4J , Hydr"" 

4;; Urn;e ::\<fajori> 
41i K Cttuni 

fiG 
t)(j 

{i7 
tit'! 

()9 
70 

71 
7~ 

n 
74 

77 
78 

79 
80 
81 
82 

8:! 
84 
Kf1 
86 
87 
8ts 

89 
90 
!11 
!l'l 

r. ~ ;2() 

a Hvdr::P _ 
fl {; rsw ]l.faj OTiS 

E Leonis 
f.l Leonis 

RPgn]ufi 
lA'Olli.S 

p Leoui.s 
l L£•1mis 

ri Ursa: Majoris 
rl Leonis 

r1 Crntcris 
T Leonis 

~n J"eo11is 
11 Lr·ln1is 

; Urn1t· i'>foj oris 
o ·v-irgiuis 

'I Vi1·ginis _ 
iJ Corvi. 

12 Cannm Y"cn. 
8 "\Tirgini8 

Spica_ 
i;- Y\rgin\s 

7J t;rsa'.'" :\1Hiori:s 
11 Bootis · 

Axctnrus. 
0 Bootis 

E .Booth~ 
a0 Libra• 

(! Bootis 
~~ Librro 

11' Hootis 
a Corolla1 Ror. 

a Serpeutls 
e Serpentis 

e Coronm Bor. 
d Scorpii 

d Ophiuchi 
T Hernulis . 

Antar<"s . 
( Ophiuchi 

'I Hcrculis _ 
" Ophinehi 

•l Herculi• . 
a' H ercnlis . 

b Ophitiehi 
a Ophiuchi 

+22 ;);) (l.•J 
-f--lli31 l.e2 

-2~ .J(i ~HJ. 24-

-~G (JD ~1C. ~7 
+2:! 14 4:!. 4:! 

+2~ ;?~ :2{1. fli 
+27 H J;\. 1:! 

~;2:~ ;-):~~(I. (IJ 

+ f) GfJ ;)·2-~>'2 

+4~ :10 ',;(\.:i::-) 
-LJJ J4 ;,;;, ;,4 

- 3 I ;)t;,1n 
+s:2:W ;;,,-<,.; 

+~.i ~ii :!;t OJ 
+:!(i 41 J;Ui:i 

+N 411 :!7. :lli 
-i--:!ll ;a :!-L27 

+10 " ,~ •. Ill 
+11 Jc' .j]. i:-

+G2 :11 f)7. ;,4 
+2J l!J 3.::D 
-l:l Ci!l :w. 11~ 
+ :~ :J~J JG. OU 

- o 2·L;!r) 
+ff, 2~ f>';. til) 

+;,4 :w :i. :;; 
+\I :;;t l!l.28 

+ \} s 22. :\:} 
-:!2 ;)~> ;)"':. Od 

+:Iii (i f'. it: 
- 4 4;, 4-~. 77 

-10 24 1(1. lt' 
+ 0 t'! .rn_ \)J 

+r,o 2 J<'. '.J::i 
+ l!l 7 ;3;:,, 4:! 

+rn 5G 22. 14 
+G:! :ll 21. fd 

+:!7 41 lG. 42 
-15 2G D. B . ....: 

+4u fii :l~. ~7 
- o: r.u 40.12 

+:17 ;;:i lf\. !14 
+z; 12 HJ. 7!1 

+ \l fi:I 6.41 + 4 r>fi 2 .. % 

+27 ]8 2. 56 
-1!2 J2 Ui.69 

- 3 JfJ 1. '18 
+4G :1~1 3e. 9'1 

-\!() (i 20. 3i 
-10 rn e. lll 
+a11 .12 •z. m; 
+!I :lti 14.!!2 

+:J:l 4(1 52. 13 
+14 3;; :l:l. 27 ! 

-2-l 2 H. 2:1 I 
+1\! 40 tl.49 

/1. 

-IJ. lO/l 
-0. U~7:: 

+!\. o:r;1 
+''·OOH:! 

-0. 0-l~ft 
-0,\l]qil 

+11.(17:!7 
-U.Ui'!l 

- ~I. ~.!();>7 

+ti 0:!07 

__LI), 11442 
-U. :-~;>~1:! 

-0.11{11)(1 

-0.(/.1'5(! 

+o. U".!I.; 
-li.Jlo'7 

+11.u111-t 
-0.PIW/ 

--ll. 0~2n 
-0.1:2;)(1 

+o. JD.>" 
-0, 011"'7 

+11.1l:1:2!1i 
-0.D'.);2.J 

+u.111124 
+u.11:11111 

-il.ilJ2J 
-L•. u:n~ 
+o.11r;;,4 
-ll.ll:!i.14 

-ll.1JJ:"G 
+u. tlfi'i~ 
-f1,(l:2fi'> 
-ll.::t~:):.! 

-1.tlG4ll 
-l1. ;1H;J~~ 

+o.o:m11 
-1•.U::itiJ 

-o.o:i.'"lo 
-\J.llil-il 

+11_(1\l;l:l 
-O.n7ii0 

--0.0:i!ltO 
+o.Ot:<Ol 
-O.O:l3G 
+o. OOlt' 
--0. 1277 
+O.IJ-263 

-0.0244 
+O.ll4Gf' 

-O.Hl>4J 
+0.11\!'27 

+1J.0:1rn 
+o. tl47:! 

---O. J).~r.:: 
-U. 214:1 

Aim. Pree'. 

- 1.2-11•.~ 
~. ;)l)P} 

:L ;y;;>.~• 
4. j!}Ui 

:J.4llH> 
f). I ;):~7 

7. i-'l:lll 

8. Hl·2.f 
t'!. i-'to;, 

lli.J::J(i 
]~l. t":)IJ!I 

] :l. ;1\1 li\ 
J-l. l/:-11! 

JG. :~~n;
JJ. G:)...:f; 

Hi. :JP~:' 
.IC.G.'.'"l'..!tl 

li. ;{!171 
J7. ~(}':';~j 

J,':". ;;(;;~;; 
lt'.dlci"' 

El.:2-l:--l 
1H . .)OU~ 

rn. CI!lJ 
1 ~~. 7;) . ...:.-) 

IH. ,--17,-u 
J!t. ~lHl~ 

20. ow:; 
iU. tJ;)~>ll 

211. 0:21)2 
n1. 01:12 

] \I. :i!l-t~ l 
JH. ~HGl 

Ji-'. !1 f ,.<.t 
It'. lili-'l 

l"'. IOdl 
17. ~;.~; 

1 fi. Hutll> 
rn. 41G11 , 

l:'i, 4:1:12 
15.2UJ4 

1-t. 3!l75 
10. G\1();-, 

12. ~·r)7~ 
l:l. :111!17 

ll. ii)+';, 
11. 2450 

10. Ofi~i 
Ill. G45:; 

!). ;,]:!! 
8. K~\15 

i:'.·t:H-! 
7.7415 
7. 02~l:O-: 
ii. ~l(i:)(j 

fl. ;)()69 ,I 

·1. r,c1,.;r, 

:J.flHli."". 
-~. 77:~) 

-0.[>:274 
tl. ;)ou2 

H. :r;u.-} 
{_I, :i;~~/ 

(:, :qu:\ 
o. 4\J(i(I 

U. ;,"]~:~ 
II. 4:217 

II. 4!J:J:! 
0. 47"'.I 

o. ::1~n 
u. :::)~u 
\!. 4<1\l,, 
u. ;1:1c:1 
0. :!lill4 
0. :3.7it~ 

0. :!,~;~~ 
0, :l7;:-;o 

o. ~:!(~:! 
11.:!l]\I 

u. r; ;:--: 
0. ] .l(j;, 

11, J.li:2 
0. U!IH.J 

ll. 111';2~ 
II. (Jlit<7 

ll. /);){}~ 
0. ll:.!i(; 

-<l.ll!Ot 
+u.oo.u 

ll. 0:1:m 
U.tJ(iH• 

ll. lJl)fi,-' 
0. 1:101 

o. ltioo< 
0. li 4;, 

o. 15;4 
11, IHGC: 

0.22ii:1 
u. ];,<();, 

o. :!~inn 
0. :l:217 

0. 2:1GJ 
0. :1;-)3~, 

0. 2i">tll 
(1.:!>ltiti 

0. :1;,:1:1 
o. :11;4;1 

0. :JI Ill 
0.4415 

0.407:1 
0.2JHri 

0. 4Hi"-"' 
(I. 441;7 

0. 2>':)1 
o .. wo:; 
o.~Ji:..)f-; 

0. :l!l04 

o. :1"2•H~ 
+0.4(1(!1 

153 
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Declinations ef standard time stars-Continued. 

No. Name. rJ 1855.0. 
i I 

µ. I Ann. Pree. J Se.c. Var. 

93 µ Hereulis . 
94 y2 Sagittarii 

!lG : ti Sagittarii 
!Jo , 1/ Serpentis 

!l7 : 1 Aqnilm 
9t: · Vega. 

99 ; /3 Lvrro . 
1 oo : rr siigittarii 

101 ( Aquil:e 
102 : d 8 agittarii 

Jfl:l ' 
104 : 

rnr, : 
106 i 

107 '. 
108 ' 

109 
llO 

Ill 
112 
113 
114 

llfi 
]J(j 

117 
118 
lJ!J I 

1211 

Aquil re 
K Aquil02 

y Aqnilm 
Altair 

13 Aquilm 
r Aquilru 

a' Caprieomi 
rr Caprirorni 

e Delphini. 
a Cygni 

µ Aquarii 
ii Cygni 

61' Cygni 
( Cygni 

] Pf>gasi 
(3 Aquarii 

f Aquarii 
' Pegasi 

J2J ! /' Capricomi 
l:.!2 a Aquarii 

12:l 8 Aquarii 
124 r. Aquarii 

]2(; 1J Aquarii 
126 s Pegasi 

J27 /, Aquarii . 
128 . n Piscis Aust. 

129 a Pegasi 
130 e Piscium 

131 ' Piscium 
l:J2 "' Piscium 

+2~ 4,8 3,;. °'., I 
-30 25 14. 30 I 

--21 5 30. 99 i 
- ;.! G5 56.23 I 
- s 20 21. 1:~ I 
+38 39 4.50 I 
+33 11 49.58 
-26 28 18.131 

+J.1 :=!9 5. 38 
-19 12 21.57 
+ 2 49 46.05 I 
- 1 20 44.48 I 

+10 15 47. 66 ' 
+ 8 29 19.71 : 

+ 6 2 52. 74 I 
+ 6 52 19.69 
-12 5Y 2G.33 
-18 40 59.:=!J 
+10 48 48.34 
+44 45 so. 11 I 
- 9 31 26. 641 
+40 36 39.84 

+29 3B 3. 7~ I 
+rn 11 11. 71 I 
- 6 12 23.05 

_ 8 30 6. 9,, I 
+ 9 12 44. 78 i 

-14 1:1 54. 17 I 
- ] 120.261 
- 8 30 12.39 
+ 0 38 35. 74 '1 

- 0 51 48,02 
+lo 4 33. 17 I 
- 8 20 59. 30 I 
-30 23 21. 74 I 

+14 25 34.18 I 
+ 5 34 59. 85 I 
+ 4 50 27. 26 j 

+ u 3 3s. 50 I 

,, 1--,,-1 
-0. 72341 - 1. 6794 1,1 

-0. 2202 - 0. 3062 

+o. 0026 1 + o. 14:>G / 
-ll. 6698 I 1. 207() I 
-0. 3095 I 2. 3848 I 

+o. 2839 I 2. 7938 I 
-0, 0125 3. 8893 I 

-o. 0621 I 4. 0220 : 

-0. 0855 I 5. 0847 I 
+o. 0401 I 5. 9599 

1 

+o. O!J:l4 , 6. 7103 
1

. 
+0.0218 .

1 

7.6011 
+o. 0064 R. 42'17 ! 
+o. 38041 8. 1689 I 
-o. 4704 9. 1201 I 
+o. 0194 1 9. 8040 

+o. oJ 37 I rn 7765 I 
-0. 0297 1' 11. 4330 
-0, QJ97 I lJ. 9498 
-0. 0041 I 12. 6549 
-0. 0198 13. 2126 
+o. 0128 i rn. 6634 

-0. 0'164 

+0.0869 
+0.0011 

-0.0167 
+0.0082 

+o. oa12 
-0.0042 

-0.0111 
+0.0025 

-0.0499 
+0.0068 
+0.0526 
-0.1556 

-0. 0-206 
-0.0261 
-0.4355 
-0.1020 

14.2067 
14.5941 

15.1009 
lf>. 5821 

I 1r,, 9129 I 
16. 2i'vl I 
16. 6947 I 
11. 2ri55 I 
17. 7G66 I 
18. ()!)74 ! 
18. 45831 
18.6678 

18. 99':w I 
19.1179 I 

19. 3157 1 

19. 7605 I 
19. 91171 

+20.0433 

+o. 3450 
0.5626 
0.5229 
0.4566 
0. 4720 
0. 21:;[)5 

0. 3150 
0. 5304 

0. 31'69 
0.4&72 

0.4108 
0.4328 

0. :l73ll 
0.3756 
o. 3787 
0.3687 
0. 4052 
0. 4076 

0.3307 
0.2257 

0. 349!) 
0. 2:325 

0.273fJ 
0.2488 
0.2590 
0. )!0138 

0.2767 
0.2439 

0.2563 
0. 2'203 

0.2070 
0. 1849 

o. 1677 
0. 1511 

0. 1387 
0.1376 

0.1086 
0.0676 

0.0448 
+0.0072 



 

TIIE UNITED STATES COAST SURVEY. 

APPENDIX No. 16. 

CAMBm UGE, l•lm:embcr, 1865. 
DRAR Srn : I have recently completed the determination of the positions and proper motion~ of the four 

polar stars, a, o, and)., Ursro 1\Iinoris and 51 (Rev.) Cephei, which had not been recomputed, like the other 
forty-four eircumpolars, at the time of the publication of the standard lists in 1862. 

The resultant values are as follows, the mean places being refen-ed to the equinox of 1855.0: 

a Ursoo Minoris . 
Gl (Hev.) Cephei . 
cl Ursoo Minoris . 
/. Ursoo Minoris . 

a. 

h m 

1 6 30.84 ± 0.2'2 
6 31 5.87 ± 0.06 

18 19 6.81 :±: 0.01 
2() 8 31.07 ± 0.07 

fl-

+ 0. 1148 :±: 0. 0069 

- 0. 1717 :±: 0. 0025 
+ 0. 0291 ± 0. ooo:, 
- O.OGl7 :±: 0.0025 

----------------------

I II " 
-1 c 

! 88 32 11. 08 :±: 0. 21 

P7 Hi 8. 40 ± 0. 43 
i 8ti 35 fl8. iO ± 0. 04 

SB 52 31.82 ::!:: 0.04 

,u. 

+ 0. 0042 ± 0. 007() 

- 0. 0478 ± 0. U2i4 
+ 0.0430 ± 0.0014 
+ 0.002"2 ± 0.00\G 

Appended is an ephemerii; of the mean places of these four stars, from the elate of the earliest modern 
observations to the year 1870. The probable errors will indicate the degree of reliance to be placed upon 
the determinations. It shoulcl, however, be mentioned that the earlier obsc1·vations of 51 Cephei were found 
so discordant that a merely nominal weight has been assigned to those made prior to 1815. 

Very respectfully and truly yours, 
B . .A. GOULD. 

Prof. A. D. BACHE, 

Superintendent United States Coast Survey. 
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(l Fr sen Jliinoris. 

------------- ----

Date·. Hight ascension. Diff. Declination. Diff. 

----~ 

It. 11 .• s. ""· s. 
17;,(1 0 ~2 flll. j~)~) 

0 ;JJ. :i7:l Ci ;,s 2.4:l2 
1 38. 567 

17;}~ 4:1 4:!. ll2 0 ::-i:::. ::i80 fi9 40. 9'J9 
1 38. ~9~ 

!i(ili H :14. liV-2 0 5:J. 830 88 01 19. 4\11 38. 414 
17tli> 45 26. i>:H u 5J. 13:.! 

2 57.90G 38. 333 
1770 .ii) 2:\. (if-!:! 

0 GG. 319 
4 :l6.2:l8 

1 38. :!4~ 
177il 47 2(1. :l02 

0 JI. '.N4 ' fi H.48fi 
3~.160 

171"0 41' rn. I-Iii ' 7 52.646 
li·'":";-, 49 17. ;,71) ~l. 432 

9 30.714 
38. 003 

tJ. Llt'G 1 :~i. 071 
li!ll! r)o l~. i:>G-1 :2. GO~ 11 8.G8G 1 37. 870 
J7i1."") [,[ :!I. 172 4. 3114 12 4G.555 :J7. 765 
k\HI f>~ :z:i. 47fl G. Ul7 14 24.320 37. 6;)4 
],.ff, ;,~{ ~a. r);--):\ 

7. 9;14 1G 1. 974 1 37. 53E' 
klU f)4 :\9. 4\)7 9. 877 17 3!l.GJ2 1 37. 417 
kJ.j [if> 4\1. :m4 Hl JG.B2!J 
kl7 56 17.87[} 

14. 38:1 
J9 55.861 rn. 453 

kl~ :1:J. :w1 ;.w 15.:!Hl 
lH rn 4fi. 7:!7 

14. 466 
20 M.771 

rn. 452: 

ll"i2ll f>i l. 278 
14. ,->;)] 

20 54. 2rn ID. ·14~ 

1821 1G.fJ1:3 11. fi:l5-
21 1:l. Glil El. 442 

1t<22 ~)(I. G:i0 14. 7::!2 
21 :i:l. 0!.17 rn. 43G 

]~'-'.2:~ 4G.H4 
14. BO!J 

21 5'.!.528 19. 431 

1~24 58 (), :l41 1'1. 80i 
:.!2 1 l. !JG4 HJ.1::2G 

1~:1~1 1fi. 32fi 
14. !J~;) 

22 31. :374 ]~I. 4~0 

11'2G :10. 4lll 
l:i. 073 

22 50. 71:"1~ l'l.4H 

1e2i 4;j.;,()7 15. l!IO 
2:3 JO, JD7 l!J. 40!) 

182P 5!l 0. 824 
l!J. 2.'J7 

23 2B.600 
l:l. 403 

lt':!U Jli. J7:l 
15. 34H 

23 48.!107 
19. 397 

lt':lO ~n. Hij 
l;), 44:J 

:.!4 ti. :l8\J 
l~. 392 

1~~11 0 G9 47. 1;,2 J 5. 5~~7 
24 27.77:-i 

10. 38G 

11':12 ] (I 2. ;s:.1 fa G31 
24 47.154 

19.3W 

],,J">•.• Ji:'. i)Jf! 
15. 7:J7 

~G G.r.27 
19. 37J 

cv., 
lG. 8~4 J:l. :l68 

],~;14 :i4. :m4 25 25.69ii 
lt<:l5 c.u. 2CiG 15. 9~2 

2~) 45.25G 
10. 361 

J~:)tj 
(' _, ___ lK 021 

26 4. 611 
lD. 355 

J.,_11 
Hi.120 l!l. :l4K 

1~:i7 22. :m7 2li 2:1.!tiiH 
1e:i1: :Je. GW lfi. 2~2 

26 43. :.l02 
l!J. :Jl3 

Hi. 323 19. :~3G 
JtJ:.m 54.!142 ](), 4:2() 27 2.6:11' rn. 3':!9 
1840 2 11. :iGP 

JG. 530 
27 21.967 El.323 

fo.1J 27. ~i)t' 
16. 635 

27 41. 2()0 19. 3jf; 
lt-'4~ 44. 5:1:3 

10. 741 28 O.GO(i rn.:no 
l84:l :: 1.274 

16. 8·1~ 
2~ l!J. !t](i 

19. 30:1 
lt3-14 18. 122 JG. !l<lG 28 :m.2rn l!J. 29.J 
rn4;, :\.",_ 07R 

17. OU5 2tl 58.G14 19. 289 
ltHG 52. 14:3 17.17(; 2fl 11. 80:3 

]!-1, ~82 
1847 4 tl. 3]() 

17. 28B 2fJ :l7.085 
19. 276 

ltl48 2G. lj07 
l7. 400 :2~' 5G. :ml 

19. 267 
11'<49 44.007 

17. 514 
;{I) J5.62tl 

19.o.'tll 
JB:>O 5 1. G2J ::io :N.81'9 
1s;,1 19. lf1U 17. G29 

:iO 54. 142 
19. 253 

JF3:)2 3G.8% 
17, 745 

31 13.:l88 
19.246 

1sr.:i r,4, 758 17. sGa 
31 !)2.62() 

19. 2-18 

17.98'2 19. 231 
1Hc>4 G I:!.740 

18. 102 
::JI 51.857 

19. 224 
J8Cii> 30.1-142 32 Jl. 081 
Jo)5(i 4ll.065 18. :.!23 a2 30.2()6 19. 215 

l~.-,7 7 7.410 
18. :14;1 

32 49.504 19. 208 

lbGS 25. 880 
lf. 470 :J:J s. 704 19.200 

18;,(I 44.474 18. 594 
33 27.806 19. 192 

li'lfiU 8 :l.195 
JB.nn :13 47.080 

19. 184 

11-'fil 22.044 18. 84'1 
34 6.2fi6 

19. 176 

H'02 41. 02:! 
18. !)79 ;34 2f>. 423 

19. ](j7 

J5G:l !) o. 1:n 19.108 
:H 44. GB:l 

19.160 

]1'1()4 10. :!72 19. 241 
35 3. 7:J4 

19. 151 

18G:> !lf:l. 747 19. :J75 
35 22.876 

19. 142 

Jt'<fj(i f>b. 25ti 19. 50U 
35 4\l.010 

19.13·1 

J8fi7 ](I 17.!l02 19. 646 
3G 1. 135 

19.125 

IBfir< :Ji. (i,.tfi 19. 7i'4 31) 20.251 
l!l. 116 

18G9 57. GOH 19. ~123 
:36 39.358 

19. 107 

1870 l1 17.073 20. 064 
88 36 oB.457 19. O'J9 

·---···----
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51 Cepltei. 

- ---- ~---~-- ---------------· 

y,,,,,._ i {l, Iliff. o. Diff. 

'--·-~----· 

I h. m. J, m. s. 0 
! 17\JO 
I 

;:; f>7 :l4. 4GG :l3. 504 87 JG :l3. 5[);3 + 0. 197 17% {j 0 ~1.%4 J(j 3:l. /\)() 
1800 I 2 4G. 4Gl 

2 35. -1~)7 
](j :J~.~57 

- 0.933 
2 3.J. 45B :.?.tJG3 1605 5 20. !)(I[) 

:tl. :i~4 JG 30. 7!!4 3. 19:! 
Jt!JO 7 fiti. ~H:~ 

;JJ, 275 Hi 27. Gl1:! 4. ;)]!) JEJ;) JO 31. 5Gt:i 1G 2:). ~.::-::; 

11-'17 11 :i:i. (i..10 ;n."0::1 
J(j 21. 240 

11'18 12 4. (i(}i rn 2U. JGl 1. OE'.l 

]i-'J\) 12 :~3. ()~7 :JL o::n ](j ll!. 017 I.l:H 

1620 l:l G. 701 31. OH Hi li. i':k l.17}J 

1621 I ~l ::r;-. 70"-' 31. 007 1(3 Hi. (jJ 4 1. ;:22,l 
I 

30. !Ji19 1 . :!ti~~ 10:.!2 14 i'. illi 1G 15. ;14;, 
]t:i;.!:J 14 :Jll. (if!~ 30. 9'.Jl rn 14.o:n I 3H 

11"'2.I 15 10. fib:! 30. P.64 ff l:!. Gil! L:l3~l 

It:!:!~> Ji) 41. c;;~ 30. ~nt> lG 11. 2Gt: 1. 401 

HMi Hi JZ. (i2fi 3U. PG~ Hi V. i<ZIJ 1. 4.J~ 

lb:.l7 lG 4:l. ,,,.,4 30. a:»- rn ~. :127 l. 4!1:l 

ltl2d 17 14.;.:;.t 30. DJO Hi G.7~D 
1. ;):fr~ 

1b2\l 17 4G.47G 30. ~~41 ]() 
''· 20() 

1. 5t:;~ 

J8:lU le lli. 41J7 30. ~~a2 JG 3. fl7\3 
l. (I~~ 

H·!:31 18 47. 329 30. '.h!::3 JG l. 9lJG ]. 6~:J 

li'~:l2 19 Jt-.241 30. Vl2 Hi o. lf-1' 1. 717 

Je:i:i rn 4!l. J42 30. ~HH 1G .:~~. 4:!(} 
1. jfiJ 

Jtl:l4 2ll 2<J. o;J:l 3U. r9l JG GG. Gl9 J.~07 

lb:Ji) 20 GO. !JJ 4 30. 881 lG U~.7Ht' 
l. !:'Ji 

Jt!:!Ci 21 ~J.783 
ao. tG!J lG 5;!, l'.'.l7;2 

l. l:~ll) 

1837 21 fi'2.Ml 3U. 858 ]f) f•O. u:;i 1.i.:1-11 
30. 847 1. ~183 1e;1t! 22 ::t:L4~t\ I 3U. r-:3~ 

1;-, 41'. 9.JG 
2. O:Kl 183\J 22 f>4. 32:l ]5 4li. 91G 

1240 23 ;1;,, 14G 30. 8:!:! ]f> 4-1. 8.11 :.?. 07./ 

lb4l 2~) f)ii, Hf>G 30. SlQ 15 4~.72~ 
~. llD 

1S42 24 ::}(_i~ 754- 30. 796 15 40. 5GU 2. l(~~ 

11'4:l 24 57.f>·h> 
30. jt({j 

lf> :58. :lf>l 
2.208 

1644 2[> 2f'. ;JJ:! 3U. /':'::? 1;. :~r;. mm 2. ::!52 

ld4f> 2f) (i~I. Oil 30. 7J9 15 3:1. 802 
':!. ':!~17 

ll::i4G 2fi 2!J. ,'-<J7 30. 746 JG 31.461 
;!, :J-11 

lt'47 27 V.54H 
JO. i'J2 

15 2ll, 075 :l. :ltiG 
30. 717 :!. 4~10 

11'!48 27 31. 2CiG 
3U. 703 ' 1[· 2G. G-lii 

2.414 
1b4\J ~a 1. 9W 30. r;8~l lf> 24. 171 :!. 518 
1850 21-! :12. Cfil-! i;, ZJ. fiG:l 
1851 2!J :J.:J:l2 3C. GH 1G rn.091 

2.5():J 

30. G5~l 2.607 
1002 29 :J:l. !'fJl 3(J. tj4·1 

15 JG. 484 2.(Ml 
185:) 30 4.li:l5 

30. G28 
15 1:1. e:i:: 2. ~ii)5 

1P£4 30 :ir,.2G.l 
30. 613 

15 I I. l 38 
~. 7;~1 

It-If>:~ 31 f>.8i0 30. ,).!lfi 1fi e. 3\l\J :.!. 7~:1 
]8fi6 31 :lli.472 

30. :)~(I 
1;, 5.GJG 

2, 1327 1857 32 7. ll5:! lf> 2. it-!) 
1858 3:.! 37.GlG 30. J63 14 Ml.!Jfo 

2. 871 

lbW 33 8. lGl 30. :\46 14 57. oo:l 
2. 91;3 

18GO 33 38.(JfJ(I 
30. j.~9 

14 f>4. 044 
i!.il5U 

18Gl !34 ~). 202 
3U • .S.J~ 

14 51. 042 3.00:.! 

1862 34 :J!J.6!17 
30. 49:; 

14 47. !llJG 
3.04() 

18il:I 35 1lJ. 174 
:m. 477 

14 44. 906 
:1. mo 

30. 45~ 3.l:H 
18G4 35 40.();)3 

30. 441 14 41. 772 3.178 186;, 36 11. Oi.I 
30. 422 

14 3t3.594 
3. 2'-21 186(; 3(j 41. 4!.I() 14 3G. :l73 

l:-lli7 37 11. 900 30. 404 14 :i2. JOE' 3. 2C3 

I8G8 37 42.2:-l5 
30. 38~ ].1 21'.800 

3. 308 

18f\H :l8 12.650 
30. :-U\;) 14 zr,. 44ii :t. 3:i:! 

1070 6 38 42. !J!.I() 
+ 30. :Hu 87 14 22.0ii:l - 3 . .3!!3 
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Date.: 

1750 
1755 
17!i0 
17ti:i 
1770 
17i:l 
17>30 
1785 
1700 
1795 
1800 
B05 
1810 
1815 

I ' 

Right ascensio~i._1 .. Diff. __ I 

'" 711. 18 f>2 
•. I m . •. 
7· :mi 1-1 :n. 4~3 

35· " 78 j 1 31. 773 
4.105 ' 

47 31. 991 r 32. 445 
45 59. ;-,46 I 32. 761 

fill 
49 32.114 

41 26. 7i:fa I 33_ 085 
42 5:1. 7(10 . 1 33. 382 
41 20.:118 ' :m 4u. r;43 • I l 33. G75 

38 12. 683 • 11 33. 960 
;_J(i 38. 451 . 1 34. 232 
35 3. 9'14 I 1 31. 407 

3:> 29. 204 . 
1 ~: ~~~ 

31 f>4. 211 1-_1 
___ , 

31 rn. 14s [
1 

_ 1 ~: 043 
:iu 57. 10:1 m o:» 
30 38. 0-19 19, 064 
:io 18. 9s;, 
29 ;,9, 91:l 
29 40. 8:12 
29 21.742 
29 2.644 
2R 4:1. 538 
28 24.423 
28 5. :JO() 
27 46. 16>-! 
27 27.028 
:a 
26 
26 
26 
25 
25 
25 
24 
24 
24 
23 
23 
2:{ 
22 
22 
22 
22 
21 
21 
21 
20 
20 
20 
19 
19 
19 
18 
18 
18 
17 
17 

7.879 
48. 722 
29.559 
10. 387 
51. 207 
32.020 
rn.s26 
f.3.624 
34.415 
15.198 
55.973 
36.741 
17.503 
58.258 
39. 007 
19.748 
0.48:1 

41. 212 
21. 934 
2.649 

43.358 
24.060 
4.756 

45.447 
26.rn2 
6.812 

47.48G 
28.154 

19. 072 
19. 081 
19. 090 
19. 098 
J9.1Dfi 
19.U:i 
19.12:! 
19.132 
lD. 140 
19. 149 
l\l.157 
19.163 
19.172 
19.180 
19.187 
19.194 

1817 
11:!18 
11'1\l 
l820 
Jtl21 
182'i 
182:! 
1824 
J1'!2fi 
1826 
Hl27 
1828 
l:O:W 
11'30 
i8:11 
1832 
I8:J;J 
Ul:l4 
183.S 
J8:1G 
18:17 
1838 
I8:l9 
1840 
Jl'l41 
1842 
J84:J 
1844 
184fi 
1846 
1847 
1848 
lt'49 
1850 
18fil 
1852 
1858 
1854 
1855 
lbfi(j 
1857 
1858 
185!) 
1860 
186l 
1862 
1863 
1864 
186G 
1866 
1867 
186R 
1869 
1870 1 18 

8.816 
49.478 
80. 123 

17 10. 769 
16 fil. 410 
16 32.045 
16 12. 676 
15 r,3, 803 
15 :i3. 9'i5 
lf> 14.542 
14 55.154 
14 35.762 
14 16.364 

19.2{)'2 
19. 209 
19. 217 
19. 225 
19. 232 
19. 238 
19. 245 
rn.251 
19. 259 
19. 26.J 
IO. 271 
19. 278 
19.235 
19. 291 
19. 298 
19.304 
W.309 
19. 315 
19. 320 
19. 326 
19. 332 
19. 3313 
19. 343 
W.350 
19. 354 
19. 359 

19. 365 
19. 369 
19. 373 
19. 378 
19. 383 
19. 388 
19.392 

- 19.398 

Declination. 

c 

+s6 80 
80 
31 
31 
81 
:{2 
32 
:12 
33 
3:l 
:{:l 
33 
34 
:14 

27.347 
49.828 
11.658 
32.834 
53.353 
13. 2ll 
32.4()5 
GO. 9;32 
b. 7<l8 

25.972 
42.460 
58. :10s 
J:J. 4ii6 
27.920 
33.G13 
:J6.2(l\J 
:18.9\!7 
41. 0\)7 
44. :m 
47.0JG 
40. 6:34 
52.224 
54.787 
fi7. 322 
59. b:lO 

34 
:34 
:{4 
34 
:l4 
34 
34 
:14 
34 
34 
:H 
35 
35 

2. 8111 
4.762 

:15 7.18!) 
35 9.G83 
35 11. 952 
3;; 14.294 
35 16.608 
3J 18.893 
35 21. 150 
35 2:J. 880 
35 25.583 
35 27.758 
35 29.906 
35 32.027 
35 34.1]9 
35 36. 182 
35 38.216 
35 40.222 
35 42.200 
3f> 44. 151 
35 46.074 
35 47.971 
35 49.840 
35 51. 682 
3G G3. 4% 
35 55.279 
35 57.034 
35 58.759 
36 o. 457 
36 2. 128 
36 3.772 
36 5.388 
36 6.977 
36 8.538 
36 10. 070 
36 11. 573 
36 13.047 
36 14. 492 
36 15.909 
36 17. 298 
36 18. 660 
36 19.996 

86 36 21. 30:l 

Di ff. 

II 

+ 22.481 
21.830 
21.176 
2U.519 
19. 858 
JH.194 
18. 527 
17. 8J6 
17. 184 
16. 508 
15. 828 
15. 148 
14. 464 

2. 7.'56 
2. 7213 
2. 700 
2. 674 
2. G4.3 
.2. 618 
2. :190 

.2.563 
2. 535 
2.51)6 
2. 480 
2. 4.52 
2.424 
2. 397 

2.309 
2.342 
2.314 
2.285 
2.257 
2. 230 
2.203 
2.175 
2.148 
.2.121 
2. 092 
2.063 
~.034 

2. 000 
1. 978 
1. 951 
]. 923 
1. 897 
1. 869 
1. 842 
1. 813 
1. 784 
1. 755 
1. 725 
1.698 
1. 671 
1. 644 
1. 616 
1.589 
1. 561 
1. 532 
1.503 
1.474 
1.445 
1.417 
1.389 
1. 362 
1. 3.16 
1.3()7 
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). Ursa Jtlinoris. 

Ye~11·. i a. Diff. v. Di ff. 

-1-------~ '----~---

! 11. m. s. m. s. 0 

17i\O 21 20 9.!:";(i[ 
2 29. 4a::i 88 2\J fi. S-'l7 

~ 1 IG. Gl2 17;,5 ]7 40. l:W 2 33. 950 ;in 23. 4!l9 
1 l;l. P!ll J7(i0 Ji) (i. 17~1 :n :w. :l~JO i 

2 ~3tl. G2':~ l 15. ri:n J7(i5 12 27. i>riO 2 4:l-44'.J 
;J:.! f),-), IJ27 n 8~~ 1770 ll 44. 1 J:l 

" 4~. 4:lll :14 ~.~7fi 1a. ;1!?7 177;) Ii ,-,;,, (irJ:l 
5;;. ;,7;1 

;);, :!:!. 40;~ 
i 1 I~. t:i(lP J7i'O 4 2. IUS ~ 3t'. 2t1:! :Jfj ;;,·,_ 071 

l 11. ~7~ 17rlr. 21 1 3. t"(i ' :l7 4G. ,043 
li\10 2() 57 5~.B72 

4. :J,).J :1,.. ;:-,7. C7B 
1 10. e:lfi 

17\15 5,j 4P. i-'79 I 3 9. 9~~'.~ 
40 7, S:{7 ~- 8:J8 

3 15. 'i~l';' 8. P~17 1 •00 51 3;i_ 11i-:2 
3 21. 772 41 lfi. ;;74 

7. 770 1 ""0[) 4>:\ 11. :; JO 
3 21. 9ttJ 42 24. IH G. 6:i0 1, 10 41 4:J. 407 3 'J..t.~f'f.) 

4:1 :10. 800 5. ,H):_J 
]·l][j 41 ll. IHt' 44 :lG. "n:1 
1-117 :w 41. 720 

11. 13~ 
4;; '2. 1-Ul 

12. 8!17 ] ./ 18 :lio< 57. : •. ~r-: 4,, l:i. liill) 
Hl9 :l'"' 1:3. H•4 

44_ :l>J~ 
4i> 27. ~1f) 12. f.:(tf) 

1~:20 :l7 2~. f>:>7 
4·L 6~)7 

45 4U. ;,;:l 1:2. 758 

] ~'21 3n 4:J. lil(i 
4-1. H:2l 

4~, ;-,:1 ~7i 1:-:?. 704 

11:'22 ;_;:; ,')8. 4:.'H 4J. lt'8 
4G 5.H29 J:!. G:l2 

Jt'23 :!G 12.974 4.J. 4:-i4 41; J.~. ;,:_u 1~. G02 

1821 34 27.2;)] 4:J. 7~:~ 
4G :~I. 0"0 

1!2. '.l4D 

li'2i> •l·~ 4.J. 2:-1~1 4.5. !J~!~ 
41i .t:l. ;,7H 1::?. 4~l9 

.).) 
4G.~G2 1~. 443 1!"2G 32 54. !IH7 4fi GfL 0:24 

JR:!7 :!2 t'. ·lli2 
4ti. ;)3~) 

47 8. 4JM 
1~. ;_H!4 

18:.'P 31 21. t)C,fi 
4{i. 8(1(} 

47 ~0.7G7 
1~. :139 

182fl :w :14. :,i5 i 47. 081 
17 :n 1114 ]::.!. 287 

l8:w ~~~ 4i.:!19 
47.3;)G 

47 4,-). ~7~ 1~. 231 

i e:H 28 r)n. r)r::7 47.f~~2 47 ;'i7.44i'l I~. I 7:i 

le:i2 2t-S 11. 678 47. 909 
48 9.f>!i4 

1~. llt) 

l8:l:l 27 23. 491 4~. Ir-:7 
48 21.fi2(j l-2. OG:J 

1s:i4 2!i :lG. 024 
4t1.4f}7 

.jt' ;1:1.m1 1'2. (li_)f\ 

]8:l5 2;") 4-G.27; 48. 747 18 4i>. "79 11. 9fo 

is:i1; 24 f>7. :!49 
49.0.2~ 

4t' G7.471 
lL ~~):2 

18:>7 24 7. 9:\i-1 
4~1. :Jll 

49 9.:!0;'i Jl. ~'.lO 

H-':18 2:3 lt'. 344 
4\1. ;)~ .. 4 

4!1 21. 0'"'0 
ll. 775 

1P:l9 :!2 2t'. 4lif1 
4(). 8j"~l 

4!) :l2. ill8 ll. 7lf-

lk40 21 3t'.:{02 
SO. LG;~ 

49 44. -t:JG 11. G5~ 
50.41!.f 11. ~!l4 1841 20 47. 8r,:i 
~.0. 736 

4() 5G. 050 
11. ~:14 1842 19 ;:,7, 117 

.')1.0:!Ci 
[)0 i.f)l•\.1 

ll. 474 1843 l!) G.OHJ 
51.313 f>O l!l. 0'1i' 

11. 41'2 Hl44 1t3 14.778 51. (]01 50 3U.4i0 
11. :151 

HH5 17 2:J. 177 5t.e9{ 50 41. i-'21 
11. 289 1846 JG 31. 28:l 52.181 50 G3. J 10 
11. :!2f1 1847 15 39. J02 5:.!. 478 51 4. 3:~G 11. 16:1 1848 14 4li. li:.'4 51 ]ii. 4!l!l 

H'-49 13 53. 8[,7 fi2. 7fi7 
51 2fi.fi~}H 

ll. lf)O 
53.061 11. G.1:1 l 8f>O 13 O.i96 
5:!.33-1 51 :17. li:l4 

10. f-lG7 1851 12 7.442 53. 649 51 4c.no1 
10. ~lO:J 

1852 11 }:3. 7!);) 
53. fl·l.3 51 50.f>03 10. 833 

1853 JO 19. 848 54, 23~l I 52 HJ. 3:l3 JO_ 769 
18'>4 ~) 25.609 ;,.i. 5a:J 52 21. l07 10. 70:1 
1855 8 31. 074 54.El:32 52 31. ~10 10. 635 
1856 7 3G.242 55.1213 I 52 42.445 10 •• 567 
1857 6 41. 114 55. 4:20 52 5:UJ12 10. 498 
1858 5 45.694 5;J.. 73l 53 3.510 10.430 
1859 4 49.963 56. 02'.2 53 13.tl-!O 10.350 
1860 3 53.941 56. 320 

53 24. :JOO 
10. ;!87 18Gl 2 57.621 5:~ :l4.587 

1862 2 1. 002 56. 6l!J 
53 44.803 10. 216 

1863 1 4-070 
56. 932 c;:l r.4.\148 10.145 
:.i7.200 1-0.072 1864 20 0 6.868 57. 516 

54 5.020 
10.001 1865 19 59 D. 352 57. 816 54 15.021 9.928 1806 58 11. 536 58. Hl7 54 24. 94tl 

9.851 1867 57 13. 409 54 34 . .'!03 
1868 56 15.008 58-401 54 44. G8'2 ~). 779 

1869 55 Hi.295 58. 713 
C>4 54.288 H. 70ti 

1"70 19 M 17.28:l - 59.012 88 5[> 3, \12() + U.(i~f.! 
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APPENDIX No. 17. 

CAMBRIDGE, Noi·ember, 1865. 

DEAR Sm : I beg leave to submit the following report upon the latitucle of the Oloverclen station in 
Cambridge. 

The present series of observations for determining the latitucle of the Cloverden station of the Coast Sur
vey at C:amb1·iclg" were m:ule <luring the months of August, Sept.-imber, and October, 18.'':i/i, with the Wiirde
mann telescope, Ko. 5. Soon after their commencement I was suddenly called away, and the observations 
were continued by J\Iessrs. James Scarles and C.H. P. Peters. Various circumstances have interfered with 
their complete reduction, the anticipated need for which has not occurred, and during the spring of the present 
year they lmve been carefully computed by JHr. Edward Goodfellow. 

The starn were selected by me with the view to a careful special investigation of their declinations-and 
the want of this l1as been one of the chief reasons for the long delay-but the absence of anticipated facilities 
has seriously interfered with the original plan. I have, how<'.ver, made the be~t determination in my power 
from the c11talogue plllces, 1111d have so arranged the results that any future emendation of the declinations 
110\v adopted may LP readily applied to t11e values now given. 

The stars are 38 in number, forming l 9 pairs, the difforences of who8e zenith distances were microm£1tri
cally observed by 'I'alcott's method, according to the ordinary practice of tlw Coast Survey. In all 308 double 
ob8ervations were made, giving an average of about 17 observations to each pair. 

For the angular values of a micrometer revolution, observations of Polaris at elongation on six nightR 
yieldetl the following results: 

Daie. I No. obs. V I 
1 

M 
____ a

11

ue. I , ea~
1

1 rror. 

41. 39ij I ::lO. 009 
.3G2 i Old 
.4:ig I : 029 

18G5. 
September Hl 21' 

20 ' 27 

2-1 25 

25 25 • 2\10 • 027 
2G 25 .:n1o1 .0:>1 
\!7 i 2G . 2G3 ±0. 0-.!2 

whence the adopted value 11''.369, with a probable error of 011.023. 
For the value of the level divisions three series of measurements gave the following results : 

r. 
A, by short steps, 10 observations . _ . __ • 2.145 = 0.887 4 
B, with long bubble, - observations.__ _ 1.979 = 0.8187 
C, with shorter bubble, 10 observations._ 2.192 = 0.9068 

and a~signing only one-half weight to the second result we have the adopted value of one division as 0.88, 
agreeing well with previouH determinations for the same level. 
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A minute reduction of the obsernttions give8 the following re.'.ul!;; for tlH· r1uantitie~ to \w applied to the 
half sum of the mean df'cliuation~ of th" Be\'ernl pair" in onlc·r to <>btain th(· l:ltit1Hk: 

1. 11. IJI. IY. Y. YI l. 

I>. XVIII J70, Groon1br.2CUU, Gro<miln .. ~.~HJ, (:ro<ntil~r."2UD~~ 17 Yul1wcula·. 4:2 Cyg,,i, 
.Jt)(,J:; {'yE.ttli. 

( ;r11otu.li:· :~:!-t-, 

([ l' ,\"/!ll;. ~1· LynT'. 1.~)/ Lyra" Grvomhr.;ltl:!;:-1. Ilra,I:ey :15.->!J. fit~ ])r:t1"u1ii;-;, 

+I 24. tiO 

2.t . .f2 
2:\, tt8 
21. ri.~ 

2:J. G<-\ 

24.2(; 
:Ei. JO 

24. 17 

(:W. :!:!) 
2:!. :::; 

~4. 27 
2:;. 70 

2:1. 44 

24. ll~· 
;.!::. 02 
2::.w 

+o a~.B:> 
4U. !l:I 

:Jc'.20 
:l,.;.:11 

:ll"'. 7:3 
37.:27 
;);-). 7~ 

:l7. :;:; 
:i1. 47 
;).7. 'Lr-: 

:lt'. 114 

4li. 42 

~~7. t3:! 

:lt<.(11 

~k~. ;j~l 

::1'.(j\ 

37. !li» 

-1 :~~.th? 

;)~. Ufl 

411 . .t:2 

:~7. 17 

:!G. t'IJ 
:JG. 1';) 

:m.oH 
:_~~. 7ti 

;)7. 71 
:~ . ...i. :2;-) 

:~o .. -:<-; 
:~7. :lti 

:J7. ~~D 
:l7. 71 

::;:). Hi1 

:.)'!. fl'd 

:ti. ,'.'."'~I 

:w. :ii 
:l7. Ui 
:~-:. i:-::2 
:t~. :~:) 

:i:i. o~ 
:H. 7"! 

:1:1. 0:1 

:2!1. 74 
:11. .HJ 
:):2. J ~; 

::11. 72 

-0 ;~.t. 2:-~ 

:i:-). I!• 

:~:~. 17 

:\4. 12 

:14. llll 

;~.-)_ ;)~ 

;{;,. u;) 

:.::L ;.i 
:>.-,_ 1: ~ 

:1""1.C!i 

~14. ~,, 

3.t. Ill 
:~:L 7~) 

+I :ll. 44 
~H. :Hi 

~t'. G>J 
:n. :>.-) 
:;~. u:_: 
:::2. J:.! 
:lj. ll7 
;.![1.ll:l 

~ . ...:_ 47 

:lP.10 

:111.!l:.! 

:~tJ. ~>t) 

:n. I:! 
':2~1. :1."' 
:\ti. ~;2 

:H1. u:~ 

~~l. ~l:; 

-:! Ill. 14 

I•. tt:I 

17. 71 
Jtl. ·~I 

1~. 9f> 
J!I. 11[1 

J ~I. I~· 

] ."'. ;,.i 

J•. l14 

I"'. ;,1; 

17. \':'(j 

j ..... l"';i 

J ~. llti 

1-. ·~" 
l". 1:2 
]-3.:!11 

J:-0:. ~7 

------------- ------- ---------------------

VIII. 

30 Vnlper.nhl', 
<>roomhr. :l274. 

-2 211.RO 
21. 11 
rn.11 
20.27 
~(!. 2fl 

:!U. t!2 

hl.07 
20.:n 

19. 78 
2li.28 
20.1:1 
20.52 

20.m 
20.88 

20.74 
21.43 

20.48 
20.00 
Hl.67 

(16. 44) 

-2 20.45 

G S 21 

IX. 

Groom hr. :)tK4, 
Groumbr. :):~f)7 

+o :IH.21 
:t7. 6\~ 

:!t'. 4:! 
;).". J!i 

:m. ~l~I 
34. (i!j 

(~I I. P:l) 
;{(i. 2;1 

!37.81 
37.98 
38.(18 

3i'.02 

36.Ci3 
:17. 74 

36.2H 
35.51' 

:16. 41 

:~fi~ n;. 

-I :lt'.O:! 

x. 

li.t:Cy(!ni. 
l'. XXI, 1-'ti. 

--------.---
-2 :l.42 

4. rn 
2.tm 
2.90 
(\(it< 

4. 11 

3. 4i' 

3.21' 
:i.:n 
2. H) 

4. 4i» 

:J. 51' 

2.0:1 

:1. Of' 
~.57 

5!-". 07 

:xr. 

Grt10111hr. :~441 7 
fi!J C_.'·g-ni. 

-I .tl. 91 

40.62 
:lll. ()4 

41. p:l 

4:2. a:~ 
41. I;, 

40.4[) 

40. i;;, 

41. !Jc' 
:l\l. 71 
:~9. ()~l 

41.:n 

41. HJ 

·IO. 99 

4U. 75 
¥1. (i7 

xn. 

7:~ 1 ) ('yp:ni, 
7.~ (;y~:ni. 

+l JU.JO 

Ill. 11 
11. .~I 
111.1:: 

Ill. H:2 
1:2.:ll 

J l. Pt1 

1 l. 21' 

11. 22 
]!). 7b 

1 l. 42 
]J. 1!4 

1:!. :!P 

Jll. ""' 
11. 2ti 

xnr. 

I Ilt-'Y. L;wtlru .. " 
:! L~w··rt:v. 

-- ---------

--] ~7. 2·~ 

27.77 
~):3. 42 

~7. :3;2 

ZG. til 
Zfi. l l 
27 ........ ) 
28. ~..-) 

28. lf> 

:!ti.1'.\ 

I · ----- · ='." ·. ('.~ · --r : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 
! +o :17.11 l--=2 :i.4ll -~40,\l6 - +1 1J.rn -------1 27.;;r; 
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XIV. XY. 

P. XXII. 2:!'2. I Cassiope:P, 
Groon:Jtir. 3914. 1 

6(1 Pef:trni. 

II /I 

-2 52.05 - 1 :1i.1~ 
51. 34 3H. 84 
f>l. 02 :li'. 6~ 

Gl. R4 :l7. 40 

;-.1. 00 38.02 

G2. ~;fl :~4. lG 

f»2. i)J ;;,, 26 

51. 56 37.58 
f>O. 04 :17. f>l 

51. :i9 37. O.R 

50. 04 36. 51 
52.41' ~17. 17 

:J6.9li 
:J(i. 90 

xn. 

7D Pegasi, 
7 (J C!tssiop. 

II 

+11 50.45 
48. 71 
49.2fi 
49.64 
49.27 
50.42 
49.47 
49. IJO 

41".78 
4t:.G8 

49.27 
49. fil 

XVII. 

~4 1): Pega~i, 
Bradley :u%. 

+o 7. :1;, 

( 11. s:n 
7.fl8 
7.79 
7.9e 
B.6fl 
8.iG 
8.37 
8. O~I 

i:'. 40 
8.rlU 

8.52 

xnn. 

Bradley 28, 
2R Amlrom. 

-I I. 05 
0. 07 

IJ. 43 

I. 49 
0.42 
0.34 
1. 41 
1. 05 
1.58 
0. :l~> 

______________ , 

XIX. 

P. 0. 1'28, 
25 v Cassiop. 

II 

-0 3~.3\l 
:37. 81 
;38. 31 

38.35 
;37, 89 

39.75 
39. 6:1 
~)8. 70 

:m. 75 
38.50 
40.08 

. - - - - - - - - .. - - - i. - - - - . - - - - - - - -

--------------------------
-2 51.G9 -1 :37. :10 +o 49. 3li +o 8.21 -1 0.88 -0 ~ltl. 92 

----- ________ _l_ ___ "--------· --·----------·---- ----------

'l'he mean error of a determination from a single joint observation of two stars is thns seen to be ::!: 111 .19: 
and consequently that. of the mean of l"/ observations would be ::!: 0''.29. , 

The star places have been taken from the best availablp, catalogues, using systematic correctiong for 
i·eferring the deelination~ to the ~tan<lard of .Argelan<ler's Catalogue for 1830, reduced to Peters's value of th~ 
nutatiou·constant. These declinations, after reference to the mean equinox. of 1855.0, were combined by the 
method of least squares, no arbitrary element entering into the computation, with the exception of the weights 
assigned to the determinations by different authorities, (which are the same throughout,) and the neglect of 
proper motion in those iustances where its existence seemed very uncertain. 
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The annexed table sliows the dit1confa11cP of the adoptP<l results from tl1c HPVeral catal()gnc places pre\·ious 
to the application of the systematic corrections : 

Ura<lfoy 28. 28 Amlrnm. P. 0. 12f;. 2.3 l' Ca.,,,.siop. P. X\~III, 170. v'Lyn~:. {.;ronmiJ.:!fl!._H 1:-l ,\ Lyr~. (i-roomb.::!~~IJ. (.lroombr. ~92.5. 

AutL. C-0. Anth. C-0. Auth. C-0., AutL. C-0. ~\u~h. C-0. Auth. C-0. Antb. C-0. Antb. C-U. Auth. C-0. Anth. C-0. 

,---
\ 

Bradlev -1. 0 :lfrad -0. 1 iPiaz .. -0. 7 Brad ... -1. 0 P-iaz -0. 1 Brad 
Gr. I ~ - 0. l d Agel.-:!. 0 TayL -· 0. :~ Piaz . _ -U.] (~roorn ·· l. :l d'Ag 
Rob .. -0. ll: Piuz -+ 0. ;') :n.oL ... -0. 1 UrPom. - 0. \l 'l'a d 0. I l'iuz 

Rar1. __ +o. '\ ~~ri1_. ~ ~ ~z: ~ ;1~'.~\:1 ___ --~: g 1{~~ . _. =t;:; ;;::t;1 
Gr. IL. -,-0. ;! , l:.atl U. U Had 

, <:1·. n·. -Lu 

-0. :J (}room . ., O. ~1 Brad 
(- .J.0) Hoh .. ~0.'1 Pfaz 
-O.r. Had. __ -0/ J'Hv} 
-U. 1 (lr. IV -U. 4 Ho11 
-0.4 
-0.:.2 

Groomb.2!Jfi2. J~radley 2559., 17 Yltlpec. 66 lJnH·oni~. 4:! Cygni. w 3 C_ygni. 

-1. 0 CTroom. -·). .·i tl"Ai;-- __ 1. \i 
-l. 7 .Had _ -0. 1 ,(;.ro11m -0. (; 

1.1 :1~~t(1 __ o.u 
!. 0 

Auth. iC-0. A11th. :c-O. Auth. ('-0 . .Auth. C-0. AutL. C-0. Auth. C-0. A11th. C'-0. Auth. C-0 . ..Autli. C-0. AuLh. C-0. 

O-roon1 
Hall. 

1. 8 Unul.. -1..) BraJ _ -0. 4 Brad_. -0 . .5 Brn(l _. -i.:; Brad. 
-0.6d'Ag_ .·L7(l'Agt·l -0.4Piaz. l.7d'.\g- l.t--:Pi;;z. 

~;,~~.'11 _ .. \=~~~ ~ ~'ii~: : : : .~~: ~ j:~~~:•tl~~ -J: ~ ~;.~~~;.-, _- -~~: j i:~~~~~l~ -
~~-L1 ,.· : ~-~: ~ ~i~.u1 i ::-g: ~ !~1;~l?~l. --~ ~~;: ~ Hoh -0. l !i~;~ : . _ 

RolJ. __ --0. 7 Ur. I\T 
,(.;.r. II. . -0. 9 
[Ra.ti . . 0. ii 
,iur. IV. U.O 

Oroumb.3284. Gro.Jm1J.33:il. I: Cygni. J>_ XXl, 8tJ:. c.;.roomb.:H41. 

-0,.""i 
() 4 

-0. ~: 
-0.4 

LI.ti 
.L IJ, :1 

J. u 

fin101n 
,H:1d 

- 1. {I lh-ad --0. :~ HraU. - -(\ ~l nronm 
D. 4 Piaz -1 .. i d'..Aµ- _ -1 \I H.a1l 

\h-num 1.'...! Piaz __ -L:=< 
Ht·:-<.'~() , 0 .. -) T:n- _ --1. 0 
Str. 2-4 -o. l .Hol1 L 1_.

1 

St1'. ~HI --tl. "2 
Argt>l .. -0. :~ 
Bvl'- -rn. o. 3 
,BP~. 41 -1..I.] 

nr. I-. -O.:! 
(;r. T1 -U ':2 
I Or. Ill --0. :J 
(*r. I\. ·, U. l , 
'Yu. 't;:3 -o .. ::; 

73 (J Cygui. 

I.~ 
0. :: 

Autl1. 1C-O. Auth. :C-0. Auth. C-(J. Auth. C-0. Autb. C-0. Auth. C-0. Autll. , C-0. Auth. 'C-0. Anth. C-0. Autll. L'-0. 

Groum. +l. 2 Lal. 
Rad . . : J 0. ~ Groom 

' ,Be1' 
H.acl . 

-2.;1
1
Hrad .. -0.7'Pmz. -0.7 (-iroorn.' -1.:3,fSrad -0.•! 

1:2.5 Piaz ... -J.7.<~room ~-1.J ·Hntl. -1~0.8 d'Agel. -0.5 
-:l.4,Poutl.--Ln,Tay. ~J.:ltlr.JY.i:·l.OP;az ... -1.4 
-3. 4; Gr. I.·- 7 0. :3., Roli . __ -0. U · 'l'a\.-.. · 0. '2 

\ H.aU .. -0. l Ra!\ :-o. 9 noii . -·-0. fi 
I Hr. II ~ o. ti 
:Rob . - I.tl' 
i G1·_ III -0. ::! ' 

!'~!~~~~:{ ~J: !.i. 
I . • 

P. XXI1 1 22'2. 1Choomb.3'ill4. J Cas:o,i.op. fi.O Pcgasi. 'i p Casfiiop. 

---, - '------·- I 

Auth. 1c-o.,; Auth. ·c-o.
1
: Antli. C-0. i Antb. C-0. 

---1,-----. --11---,-- - ' --~~ - -··-
Auth. :C-0. Auth. 

Pinz - .. [~- 3
1 

:Groom 
Gro1Jm 

1 
:·0. R ;Rad .. 

Trtylor.1!1.l) 
Roll ... j-:-0. 4 , 
Jl.ud . . , (). 6 

:1 
i-1- l. O'!Bra.d. _ -0. f)· Rrn.d __ -1. ti Brad - l 0. ~ 'Bt9ud 
!+O. 6'.f Piaz --- -0. ll Piaz. -.1. 2 cl'Ag- ... -0.8 :Piaz 

l,iiT'.'r~.(;~l".n_· ~- ~6: ~\ ~~~- -: : -+~: i ~:~: ~: ~~-i~ :. ~~~-~111. 
.~.. i-0. :f'Roh _ .. +o.8 Uob. -.~-0.9-Rnb _ 
!iRob ' O k · Cr 1T 
;:Gr.II ~:~o:5: i:1?ad . 
'iHatl . - . ·-0. 2;

1

' 

C-0. 

_1).~ 

-LJ.7 
:·0. II 

... ().!) 

IJ.O 

:Brad - . -U. :1 Brad . - -J. f.i d Ag_ -- :J, ;) Bract " --0. :.! 
d"Ag- ... -1. t-l •L\g - :J. l Piuz. _ -:3. !) d'At:- . ( G. 7) 
Piaz .,. IJ. 4 Fiaz _. -:3. l 'irnom - 1. !J 1~iaz. - o. _:, 
({room -U. t-i (:room. - U . .J: Plmd. -0. 8 Gr(11H1t. -0. 4 
Pond . - ,_p_ ~' Arg- - -U. 1 Arg-t'l -0. I J>o11d -0. 4 

.·i~:~?~l-- -~(1 ?~~~~ .. -kt ~1~~~1: 1 
-- -:~:~; ?;:~.\. =i~::t 

Gr.JL_-lL:lHad ___ .-0.l Jfa(I --L2Ro11 -l.l 
Rad - - -1J. 7 nr. IY -·-0, :1 Ch. II -0. ~ 
Hr. IV . -: L -i Hait . i-0_ 6 

n r. III . - 0. 5 
Gr. IV. l. ti 

Auth. :C-0. Anth. C-0. 
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The resultant mean places of the star~ are appended, as aleo the approximate right-a1'censiou8, Loth 
1·eferred tu the mean e(1ninox of 1S5-'>.0. 

I ···--·, l'ia,,iXYIIl,170 .....•. 

Hi·' Lynt· .----- ---- ____ ; 

II __ --- . ) Groom hr. 2rn}~L- _______ _ 

J;-, i L_vrw -----·· -----· 

HI ... - . ' Groornhr. :.!c'!ll. - ....... . 

UroornlJr. 2U2'.'°). _ •..• __ --

ff ---· Groun1br. 2U~)~ ..•..... - . 

Bradley 2.-,;,n .......... . 

Y -----·'Ii Ynlpeeula· ......... . 

fifi Drneonis ... - ..... ---

YI - --- . -12 C'yg-ni. ·----- ....... . 

41i (,/1 C'ygni ------ -----· 

YJI - - - . ' (irdomhr. :~'24~. _ -
' u Cygnl. __ ... _ .. _ . ___ .. 

YJII :~o \:-u1pecu1a-· ...... - -- . 

GroomliT. :l2i·l ......••.. 

IX ..... Grooni!Jr. :>:!t<4 .•.... ----

Grooml1r. :t33i. - ....... . 

X . - - - . . G4 : «:·g-ni ......... _ ••. i 

l'iuzti. XXl, t<ti _ .... ___ . ! 

XI ... - . (;roomhr. :144 l ...... - .•. ' 

XII .. 

1 

74Cygni __ 

XIII---· l (Jfr,.) Lac•·rta: ...... . 

2 Lac1·rtn"··----· ..... . 

XI\' .. - . J'iazzi XXII, 2:!2 .. - ..... 

C.roomhr. :WJ4 _______ _ 

xv· - ---: ] CasHiope:l' - - - - - . - . - - - -
CO Peg-asi ... ______ ..... ' 

XYI. ... 7!1 J>pg-a'i ···--- _____ . ··; 

1 1J Ca8~IOJH'R~ •• - __ . _ •• _ ! 

XYIL ... q ,;, l'Pg-a,i ............ i 

Hrndley ;319::; .....••..•. ' 

XVIII .. Jlrwllt-y 28 .. _ .......... ' 

21' Au<lrumtda· - ....... . 

XIX ... - l'iazzi, 0., l!l8 .. ___ .... _ 1 

2--> I' Cassiopea~ _ 

n. 

It. m. s. 
1"3 :~0 3:; 

1ti 44 22 

JS 4." 20 

18 ;,4 :1:.? 

Hl ;>2 21 

HJ:;;, 3(j 

20 ll 39 

21! :; 14 

20 2:1 49 

~o :.JG GO 

20 34 lf> 

211 :16 2n 

~I} :~r:< 3() 

211 42 22 

20 ii4 22 

21 6 46 

21 12 54 

21 lfl fiE 

21 l!l ;;2 

21 28 3" 
21 :JJ 8 

22 'I 40 

22 IG 2 

22 40 

22 46 :34 

23 0 30 

2:i 4 47 

2:: 47 9 

:1:1 ;,u 2:i 

:n r;.i 14 

ll lt< 44 

u 2:.l 29 

u 2[) ::16 

ti 40 3.'3 

--------------------------

rl. 

52 :1 30. 31! 

:l2 31" G4. Bfl 

54 47 21. 22 

41 26 3~. 74 

60:.!G:n.r;o 

24 24 4.Gi 

,u. 

+0.2:;0 

+0.(134 

+o.o4D 

2::i 11 c,;_ 211 +o. (11:1 

61 :14 :31. 2G +o. os:1 

:;;, 5B 2:l. 8ti +o. (12\l 

48 4;J 58. O:! -0. o:Jl 

40 4 8. 19 -0. Oii 

44 4;, ;,,,_ 11 -o. oo:i 

2-1 45 17. 6G 

till 4 4G. :;; 

4;, 2 i'iG. 66 

;m 41 e. 9ll 

-0.14:1 

-0.0t':l 

+o.VOf; 

+u.JUI 

-ti.OGG 

a'. 

u. 50314 

0. ;,86:15 

0. 62:304 

o. 647ti7 

0. 8!l3i8 

0.02:17::1 

0.9i5(17 

U. 9B(i45 

9.99445 

9.991tll 

9.\J9027 

\). [)67~8 

9.96409 

!J.[):>82:1 

f), !JJ;,,,g 

!J. !1422il 

0. 0102\J 

H. 9;J::l56 

0. 017;-,;3 : 

f). 94;-,(ii 

9. 97G(itl 

-!i. 96"77 

9. !!!1Jt19 

!I. 8B:l4d 

!l.U9ii\l 

9. 01GU9 

!J.22192 

!l. ()[1598 

9.42t'42 

f).44212 

!cl. (;]227 

9. 3U02fl 

l. 011:1:m !l. ll:lGtll !i. 86600 \J. 206ii4 

1.011(.iii !J.U:J:;(l4 tl. 91''.113 ! ~l.G5:162 

l. 07(197 !l 911821 9. !117:14 !l. [i:\767 

l. 0767() 9. 904110 9. 114679 9. 052f>3 

1. 09G98 9. 8!J:ll 7 !J. 9:!11iU 9. 60:H2 

1. rn22;; : 9. i-"~97,-, n. 9:HG7 9. G4770 

1. 10715 

l. ll.l'J:11 

9. es1:m 9. e;;;;:i1 

9. 8tl4!Hi 9. !J4G2l 

l. l 1[i{;(I !I. 'itJ045 !J. 926:J:l 

1.14078 f),.859!11 9. !lti116 

9. 85512 

9.42G74 

9.744% 

9. m;:i21 

H. fi4:l74 

55 11 24. 66 , . __ .. ____ . 1. 17.1s:; o. t12:.ioo n. uou20 

9.55607 

9.786()7 

4R 6 R. 80 +u. 074 1. ld!Gll ~I. 814>-<:l !l. 8H04:l 

3G 2 :H. 84 -11.(107 1. 18627 9. 808::18 9. t'6294 

44 57 8.87 

;~!I 4;; 51. 44 

:l8 59 49. 70 

4:; 48 27.65 

4i) 27 l:l.54 

39 23 5;{. 20 

58 as 12.GG 

2G 3 55. 4:1 

28 2 9.67 

(;() 41 ;J:J.98 

-U.ORl 

+0.045 

-0.01:1 

-O.l198 

+o.rHtl 

24 20 to. 9:J -0. UZ-2 

GU 24 G5. 50 -O. lJl2 

55 50 16. :10 +o. ua2 
28 57 6.22 --0.057 

I 

:14 36 4. 7'3 .· +o. or,8 

50 jt) :l4. 72 -0. 034 ,i 

1. W9c>5 

1.2m:w 

1. 2478:l 

l.2[}GUI 

1. 2i524 

1. 279G5 

0. 786tl::l 

9. 78162 

n.67281 

9. H4GfJ4 

f), r,3:\f);J 

9.49825 

H.t'G96() 

9.857i'i8 

9.E0175 

ll.wio:i 
9. 7388:, 

9.721';)4 

1.28744 i 9,4094::! 9. 64831 ! 

9. 09429 1. 28951 

L 30095 

1. :l0151i 

9.377(35 

8.88677 

8.74849 

9.62245 

9.45C.O:l 

i. :m1sri s. H229l 9.Gl560 

!l.anos ].. 30210 8. 3!J957 

1. :30079 

I. :3001f> 

1. 29861 

1. 29537 

n8. flJ213 9. 24571 

nil. 990tl0 9. 52141 

u9. HJ99G 9. 45:338 

n9. 241i50 I !J. 15667 

9. 7fJfi60 

9.65370 

f),74719 

f}, 70704 

9.74442 

9.80829 

9.825>)9 

9.77988 

9.91660 

9.63013 

9.67082 

9. 92139 

9. 614Gl 

9.93919 

9. 91629 

9.68283 

9.75060 

9.87849 
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Calling D the half sum of the mean declinations of a pair, and Il the reduction!' ar< already determined 
from the mean of th(' observations of each i111.fr, we l11n'e 1'=1> U, and we may dPduce the following plaee8 
for the latitude of tbP Cloverden station : 

Pair. D. n. o. Di ff. 

---·- - --·---- ------------~- -----·----

c 

I 42 

II 

III 

IY ,. 
Yl 

Y1I 

YIU 

IX 

x 
XI 

XII 

XIII 

XIY 
xv 
xn 

XVII 

XYIII 

XIX 4·2 

21 

22 

24 

:25 

23 

21 

24 

'" ..,.~) 

22 

24 

24 

21 

24 
•>'"' -·· 
21 

21 

2~ 

2:1 

2~1 

17. Jn 

2. 1J 
HL ~..-) 

14. j(J 

14. 2Cl 

11!. (14 

r10. -I>:'l 

1. u:i 
:3. 7U 

44. It' 

21. i'4 

:m. 1.1 

r.Ch 

~i:-:. :17 

4.UJ 

;)], ,1...;) 

:l:!. :!U 

41. ::!:-) 

Hl.7G 

--j-1 2:~. rn1 

+11 ;{r:. ~;) 

-1 :~:-. 112 

-'2 :n.04 
-II :i.J. 4:1 

+1 :)ti. :;7 

-'.:! IC. ~:1 

2 2U. 43 

+o :>1·. 11 

-'..! :1. 40 

-1 411, !l(j 

+1 11. ](J 

-1 27. r,;) 

-~ 51. i'!l 

+1 :1i. ~Jll 

+u ,1D. ~:(; 

+n f. :!I 

-1 O.Ri" 

-() :1~. ~)~ 

Mea.u of all ..... _. _ •.•.... _ .... 

42 22 40. 7~1 -II. J(i 

40. :l\l -0.:J!) 

4L ~>~ +u.~~ 

4J. (l(j +r1.11 

:~!I. ;:-(j -1.11!1 

.JL 21 +11.2ii 

4t_I. C.:-1 -u.:w 
4J. 4.~ +11,;,:i 

41l. ~1 -0.14 

40. G!l -0.21> 

40. r" -0.0i 

.11.:w +11.::;, 
4 l. l :; +11. 1 ~ 

41. i" +11.l":l 

4 I. :u +o.:;1; 
.J l. ".! l +u.:zn 
40. 41 -n .. -,~ 
4U. ~rt -u.;,.c 
411 .. 0 .J -0.11 

The mean error of a determinati, >n of the latitude liy a Ringle pair of stn.rs i~ thus seen to bP :± 0 11.;JO;'), 

aJJd tliat of the final mean :± O" .11 G, and we may adopt the value 
420 221 40 11 .95, ,,-itb the probable error ±: 011 .07 ''-

By means of observations carefully made by )fr. Boutelle with an S-inch tl1eodolite, using four points 
previously determined by the survey, 1'fr. Schott has deduced at the IYaBhington office the position of 
Clovcrdcn st.at.ion aR 711.~0 south and 261J.28 east of the Cambridge OhE<e1-vatory, whPnC{' the latitude of the 
Observatory would Lie 42° 22' 481'.15. 

Prof. Peirce in 1845 found from transit obserrntions in the prime-vertical by J\kssr8. \V. \.l. Bond, J. D. 
Graham, and G. P. Bond, the following values for the latitude of the obsPrvator:y: 

W. C. Bond, 62 observations ....... _ ... . 
J. D. Graham, 41 observations ....... _ ................ . 

G. P. Bond, 65 obl:lervations ..... . 

42 22 48.83 

48.29 
48.86 

And the mean of the~e by weights . . ............. - . . . . . 42 22 48.GO 
has been used to the present time. The adoptinn of later determinations for the declination~ of the five stars 
observed would somewhat diminish the resultant vahw; but there seem11 little doubt. that thi~ value should bt' 
lessened by about half a second, unless strong local 1listurbancPs of the plumldine exist iu the vicinity. 

Very respectfully, yours, 
B. A. GOFLD. 

Prof. A. D. BACHE, 

Superintendent United States Coast ,'-.'v:r1"'!I· 
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.APPI~XDIX No. 18. 
RESULTS OF MAGNETICAL OBSE!{VATIOXS .HADE AT EASTPOKl', :\lAlNE, BETWEEN 1860 AND 18fiJ, 

FOR THE CXITED STATES COAST se1n·E1. 

The~P ohFPrvations were ma<le in conueetiou wit.Ii tlie general system of magnetical <leterminations on 
the coast, and wit.Ii the ~pecial object of ascertaining the law of the secular changP in tllf' ea~wrnmost coast 
regiou of tlu~ F nited Stato;. 

At tlw Eastl'ort station, Belecte<l for that purpo8e, the plan of work required the ob~crvation of the mag· 
1wtic <lf'cli11atio11, diJl. and horizontal intcni'it_y cluriug· three cl,1ys near the middle of each month. It i5 worthy 
of n:mark, af a result of these observation~, cmitinuPd for on•r fonr yr•ars, that the most important magnetic 
fratmcs of a locality may be d0velop,·c1 by a Fystem of observations requiring comparatively but a ~mall 
cacrificc of time, ~ud1 a,; it io iu tlie po"·cr of many pen;o1rn to make who are eug«1ged in other pursuits. 

TlH' instrunu,nts usea Wtcre a tlwodolite-mugnctomrtcr and a dip-circle, both constructed hy 1\Ir. \Yilliam 
\Vmrkmann, according to def'igns by :'.\Ir. ,J. E. IIilgard. 

Tilt' prim:ipal uoYdty·in the them1olil<·-m:1gndometer, br:<ides many details affo1·ding greater connmience 
in making th<~ aclju:'tments than hcrl'toforn hm!, consists in h:n·ing tlw collimat<1r mfig1rnts 80 light a1' to he 
readily tlllpjlorted by a ~ingl<· silk fibre, the; toroinn resista.nc:e of which i:< extremely sm 11! and suscepdlile of 
a st;,blP adjn>'lnwut. Tlw rnngnets are 3~ inchc•s Ion;:;-, ·/c; inch external, and 14.;-inch internal diameter. By 
means of vemier:' the limb can be rcud to 30", and may be eRtimated to 15". Thi~ instrument if' represented 
in Sketch No. 29. 

'l'Iw rlip-circle lias a diameter of [)Q inches, and reads to 00" by means of two verniers; the needles are 
9 ~ iuche:; lung, antl the !Jointing~ arc rnarle with micro:1copes attached to the vernier arms on small 110l<;s 
pierced through the tieP<lle,;. Tho,;p u><~<l <luring the first half of the series have axles and pivots of the 
ordinary co11~1ruction, but from Octob<·r, lHG.·!, two ueedles were m,erJ, having their axlcK so fitted in arbors 
ao to admit of Lciug turned about their ceutret<, hy which mean,; they may be brought to rest on different 
part~ of' tlie pinit~. 

The r1br<ervations were mRdc on each day in three different po~itious of the pivots, and the errors arising 
from faults in their figure appear to be >"cry nearly elimi11at<~d. 

TlH' position of the maguetie observatory is on the parade ground of Fort Sullivan, near Eastp1.rt, in 
latitn<l1· 4~0 5~'.4, longitm1e G6° 58'.9 west of Greenwich. 

The obscrnttious were made successively by l\ies><rs. G. B. YoRe, S. vValker, R.H. Talcott, E. Goodfellow, 
A. T. ~losrnan, aud 11. \\'. Richardwn, all attached to the Uoast Survey. 

The discussion hc•rewith pi·esouted of the observations has been made by Assistant U. A. Schott. The 
rernlts are stated uncl<!r the several head:i of decliuatiou, dip, aucl horizontal intensity. 

l. lh:cLI;\ ,\'J'IOi\. The Z!'ro of tho collimater magnet, or the 1wsition of the magnetic axis on its scale, 
wa.< ddl'rmi1,,·d by inversiono each mouth, and it.~ n~a<ling,; on the circle reforred to a distant mark of known 
azimuth. Ou four days, about the middle of each month, the rlecliuatiou Tca<liugs were recorded every half 
hour betweeu tlw morning minimum and the afternoon maximum, generally between the hours of 6 a. m. and 
2 p. m. Each monthly <l<'clination re:lult is therefore the mean from observations made on four <lays. 

To obtni11 the mean declination of the day, or that value which would result from twfmty-four hourly 
obsc1Tations. a small correction is applied, derived from the disc11s,.;ion of the Girard College serie8, which 
showB that the mean of the l~aAt and greatest <lecliuation of tin: d1ty gives the west declination too large, as 
does al~o the mean of the half 110nrly readings hetwecn those extremes, the amount of exces:; being the same. 
\Ve have accordil1gly tlw followiug corrections to our means expressed in parts ef tile diurnal range: 

In .Tanuary .. J In ~fay 0 ln September -.]5 . . i-O . . . . ... . . . oa o •'I . . 
:February __ 1 .. .June. .. . . . 0 October -~1 1;; . - .. . . .... JO 

March 
__ L 

July .. . . () November -1
1
0 20 

April . . . . .. . . I --20 A11g1i,;t 0 December - ~ 
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Diurnal range qf tlte dcc?inatiun.-The differenec b<:'tween the maximum nlH1 mmunnm value of the 
declination set clown in tlw table for each mouth i~ the uwa11 of four days of olis<>rvations. 

" 
113fi0. 1861. 1B6:.!. 

~· 
"' .t ,_ 

~ ----------------·--·------------

,J mmary .. - .... ___ •. 

Febnrnry. ·--· ------
March . - - . - _ .... ___ _ 

April ............. .. 

.May.·-······-·----
,June - ... -- . ---- ___ _ 
,July .............. .. 

August ............. , 
Sep tern her .. ____ . _ .. 

October ....... ·-----' 

lf>, 2 

12.G 
IG.4 

lG. ll 

1~. 7 
Jc. J 
13. () 

~J. [> 

rn. '' 
18.7 

.~. fj 

11. 7 

l·"· 1 
I :3. fi 

t'.ii 

1~. ~~ 

](}.;! 

It'.; 
ll"'.f' 

10. 4 

l'' I JI!, 6 
11. (I e. o 
J:l. l 11. "' 
1."'. 4 JG. t) 

14.2 15. Ii 

17.7 1:1.;;. 

17.'"' I~. G 

JD.d H.i'> 

17.4 JG. f> 
14. I 14.2 

November. ...... ___ . ; l~l 7 U. 2 1'. ~J d. (I 

11. ·1 I 1. (i -~. I 
:l. I I )ii,,, ., :.! -.). 

1:1.0 J 4. ,, +u. ·" 
11. (j I;,,:.! +1 ,, 
li"i. u 14. (i +11. u 
j<l Q ·>.- JC.. ·i + I. 7 
J:\.(j J:i. I +1 4 

·----- ---· Ji'. ,, +~. (j 

·----- ---- 17. 5 +:l. ,.. 
·----- ---- 11. II +1•. •) ,, 

------ ---- [), !) -.,. .~ 

-·--------

= ~· - -· .. 
·-
7. 

·-- -
'· ~ 

-----

--11, I -~. 0 
-11, ,, -:L ;, 

-II. •! +11. (j 

-0. J + I. 4 
11, u +11. :1 
11, (I +1. 'i 
0. (I + I. I 

II, (> +-L ;; 
+1•. I +::. !I 
+11. :.! +11. " +r•. :; -.i, ;, 

December---------· !~:::__ __ !1_.r __ ,_;--=.o _____ G_.4 __ • .:..:...::..:.:-=-=-=-:_ __ 7_.::_--='.'.~~-· l_-=~ 
Anuualmeau~---' lC>.9 I:l.11 14.4 J:.!.7 ---·-·---- 1:1.1 ............................ .. 

~---·- ------------- ~----------------------------- ---------- -

Thi' averagl' difference betweP11 the ~eve11 Yalm:8 of 1SG·1 and t1ic nw:m of tlJ\' fonr year' pn·c('(li11g- is 
-1'.G Applying this to the four years' menus for the rcm11ini11i' five months, the interpolat<-d rneanc for li"G! 
become, for August, 171. 0; for September, 16'.2; for October, l:!'.8: for .Km-ember, S'.6; mid fo1· lJcc< ml)(T, 6'.2. 
The column headed "means of five yems " is completed with the aid of th('SC vahws. Th<:> interpolated mean 
for IS64 is 12'.4. The average annual change is - 0'.9. 

The Pl<•ven-year inequality in the range of tho diurnal moYement appems quite lJlainly in the anuuai ml'ans. 
-The year J.860 was one of maximum an<l 18GG of minimum, flcconling to the observation~ of the ~olar :<pots; 
in 1865 the average range will therefore be a little above 12', and in 1866 ti littl<> bnlow this vnhw, giving a 

·'range of v~riability due to the el<>ven years inequality of nearly 4'. The conespo11di11g quantity at l'hila
d~lphia is 11early 2' from observations between 1840 and 1845. 

Our series of observations extends over lesB than one-lrnlf of the eleven-year period. A correction has 
therefore beeu applied to obtain the ~itmial im~ua1ity in the diunial r~ng~ fre~ from the elewn-ycar period, 
'as shown.in last column of above t~bi~. 

·The annual inequality of the <liurnal range at Eastport flnd Philadelphia cDmpflrc as shown by the 
annexed diagram, the full line being for Eastpo1·t, the broken line for Philadelphia. The Toronto cmve nlRo 
agrees well with these curves. 

A"°nnual incq11ah'ty 1·n tlu~ diurnal range. 

+S, i-
4 1-
, ' 
- 1-

'2 !-

,--. -, ----,----:---·------~·i-

/ ~ ,~. / E 

o~ ___ _{ 

I /' 
2 - J 

r- ---·---'I 

:L_~ ~/ 
-e 

I E _I _1 __ 1 __ 1 __ 1 _1_----1____1 ___ 

~ ~ ~ ~ ~ ~ ~ ~ t 0 ~ ~ ~ 
, ~ ~ < ~ ~ ~ < ~ 0 Z D 

i 
·! 



 

168 REPORT OF THE SUPERINTENDENT OF 

'l'hf· diurnal range reaches a maximum in Angust and a minimum in December. TherP is reason to 
i3UJJpoee that tlie cnrve ic a com1Hrnnd one, consisting of two waves, changing it;< character Recording to 
chaugei' in epochs rrnd amount of the~e componc11t sy~temH. 

Epochs r!f greatrRt rlinr11al rld1n:tion.-'I'bc averag•~ epoch:' of the morning east elongation arnl tlie 
aftt•rnoon west elongation me girnn in the following table: 

EaRt \YeRt Eact \YeRt 
Plougatiou. elongatil)n. elongation. e1ougation. 

Ji. 111. It. m. "· m. h. m. 
.J anuar,y .• _______ . ~ :w '20 July. ____ .. ______ , 7 20 ] 00 
FPhruary ____ . __ .. 8 40 50 Aug-ust ------- ---- 7 10 () 20 
March ..... _ .. _ - - . 8 20 Jll September ---- ·--- 7 30 0 5U 
April..----------- 7 50 
May .... --··------ 10 

rn October ---------- 7 50 1 ]() 

0 2() Xovmnher .. ______ . ! 8 00 l (Ill 

June .... ___ ... __ . , O ;,o (I 40 December_. --- ---- '. l) 00 1 (10 

For the rnmmer half year, from April to Se1Jtember included, the morning cast elongation occurs at 
7k. 20m., aud for the winter half year from Octolwr to JHarch included, the east clo11gati1m occuro at Sh. 20m. 
At Philadelphia tl1ese epochs wne 7h. 3:~m- and Sh. 24m., rPspectivdy. For the summer lrnlf yPar the after
noon weilt elongation ocenrB at 07l. 40m., anrl for the wintPr lmlf year at lb.. 20m. At Philadelphia these epochs 
were 1/1. 8m. and l It. 25m., respectively. Ou the average for the year the turning epochs art• 7 h. 50m. a. m. 
and l/i. Om. p. m. 

lllcan monthly 1·alue.s ef the dt•clination ob.sen•ed at Eastport between August, 1860, and July, 1864.
These values were obtained as follows: Let ll, = mean of daily minimum and maximum dPclination, D,, = 
mean of all lmlf hourly declinations, between tlwse extreme>' and including tlwm, then D = _l!,_t_!>.11 +C where 

C = corrPction to refer the declination to its average value of the day. The minutes given in the table are 

to be added to 17°. - ~-~ ~ 

liltil)-'til. ltltil-'()2. ! Hlti'2-'li3. ltlli:{-'64.. Means. , 

·----- ------- ·-------- I ~-·...: • 
n ' ' . 

Augu"t . ____ - - . - .... S,,1t>s. 1-i..t~.? 59. ;, T:;, ~~O. 1 ;:C' ~b6~. t-_:~ \ Go. ;-; 
S<'ptember . - • - .. - .. -$~'.!,.56. 9;: '°,!t>l. l :;·~ftl. J l.' '1t16:3. 6 /."' 60. 7 

Octol.>er -- - -·· .. - -- -~S57. 2:;; .. ;: 5~'"' 60. I '. ~ ~0«1:1;60. i:lr -~ it1.3'i:J. 7 :, 3 60.;:; 
NovembeL. ---- .... -~S 59.8'.:. ~ ~~" 61. 7 ;.-:_~1.£- il3. 5 •'. ~ ~64. ;\ ;,.,c; 6'2. :~ 
December --·-·· .... $f;!>58. G::..•·- /<1.c 5~J. 2 ·, ~z..r 6:2. 3, ., ~ij'!l2. 7 !..' 60. (j 
.January .. __ • - .. _ ... i- 56. 5;:._ i•, ;._ GJ. 0 t ·" ! __ 6'2. l 1' ':' j -· 62. 8 !.~" t10. fl 

Ft•hruttry .. -·--- ... -~'°!>8. 1 ~ -~' .'.c; 60. 6 '. 't(>_a 60. 5 5.~ j;.:_t?c;-i,, 5%-t; 60. 4 
March - . - - - ......... ~'i:~"!,8. I:.~ &,;. 4 t.' ,4 / 61. 7 .l ,iJ t;..•:_); 63. 4 l.J( GO. 4 

April------·--------~s]"?is.1:..· • 1
• 0 61.2d :.~ 62.0 :. 1·.;-.~63.o!...... 61.2 

1\1 " ~ •. r~ 0 r ~· (i() 1 • '~~· '61 ] ''I r;., '"I 6"' ~t "O 2 .i: a_, . - ..... _. __ . __ . _ ...... ._)u. .... , " ) • , •• "-" • - ~ iti.....,V t_) • ........ u . , 

T l' .,- 61 0 ' ' • ' "0 3' '1 '11 60 ~ ' .. ,.. 61 2 ::..~ 60 " ~ unr-··---·--------i._,,,-.., . , u. \'· .. ~ _, ~.5 ,,..(J , 1 > .::> 

.July ... -------- ----~!.'?is. J ;. " ~r;g_ 2..-:_ ) fiO. 7 · ,-p)o62. o "-. '~--o __ 

Means.--····] f>i:I.~ GO,] 1 ()J.4 62.9 60.65 

The average value for tlw peri.ot1 is isooo'.u5. 

_,,/.1!\- "'- 4i11 ~ fl"""' 'lie~ 2' U1~\, ·,· 

\.)~~;~~/;,, 

h4f~~J~k 
~d~ 
~-v. 
~~,~ 
~~ 
A-- tr.. 
'1't> ~; .'.'\ '" 

~ 

Annual t:ffrct ef tl1e sf'cuTar cltange.-W e deduce the annual effect of the secular change directly from 
the preceding table. 

Annual increase of declination between 1861 and 1862 .. _ .•....... - ..... - ........ _. 11.D 
Do .• - .•... - . - . do . - .... - . _. 1862 and 1863 ..... _ .. _ ... __ .. ___ .. _ .. _ . . . . l'.3 
Do ____________ do .....•.... 1863and 1864 ....••. --···········-········ 1'.5 

Average annual increase of west declination ....•............•.•...•. __ •.•.•.• l'.6 
which, considering the locality, appears a remarkably small value. According to our previous information we 
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might bave expecterl an annual increase of abont ·i1. Either the above small reFnlt im1icak~ a local tleviation 
from the general law, or else at this most Pastedy station we are approachin;i; the pPriod of ~tationary condi
tion which, from my previous rest:>arcl1e.;:, may lie expected to take 11lace bf'forc the elm«' of the present 
century. 

In July, 18(j5, the declination was ngaiu observed in order to obtain a confirmation of itR ~mall anmrnl 
increaRc; from four dflys of observation 18° 04.7' was found, and sine<· the :umunl mean is foullll Ly acldin~ 
1.4', (vicle previouR years,) the declinati•m for 186;') bpcomPF 18> 06'.l, and the annual incr!'ase apparently 
equals 2'.4. 

The amrnal IDf'all declination corrcctetl for imperfect number of ob;;crvations in 1860 aml 1864 iF a~ 
follows: 

In l860 ............................. _ ............................. . 17 57.1 ""\Y. 
In 1 861 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ............ - . 17 5~).~ w. 
In 1862 18 00.G w. 
In 1863 ................. _ ...... _. _ ........................ _ ....... _ 18 0:23 W. 
In 1864 ..... _ ................................................ - .... . 18 03.7 w. 
In I 865 .... _ ........... _ ... _ .. _ ....... _ - ...... _ ................. __ . lS 06.l "'IY. 

.Annual inequality ef tl1r d1,cli71.ation.-'l'he difficulty of estaLli8hiug this inequ111ity expPrimeutally i~ wdl 
known, and long-continued ancl frequent observations have frriled to furnif-'h a 8atidactory general elucidation 
of this subject, in reference to which the CoaAt Survey Report for 1860, p. 311-'12, may be consulted. 

The values for Eastport liave been deriYed as follo\vs : 

Angnst . -----------
Scptem ber - ... -----· 
Octoiier ..... _ .. _. - .. 

November ..... ·-.·-. 
De<"cmber --- --. ---· 
J11lluary ...... ···--·i 
F.,J;ruary ........• - . 
March ...... ______ .__ 

! 

April .........•..•.. , 
May ...... ---- ------1 
June 

I 

- ---. ---- ----- . i 
July - ~ -- - ---- -- ----

(" s 22 

GU.ii 
(;(•.; 

(\0. 5 
62.:-l 
(lO. fj 

60.G 
GU.4 

60.4 
(j]. 2 

(lO. 2 

HO. fi 
fiO. 0 

C0rrf'~tinns: fnr 
Sl·cular c-liange. 

+o. ; 
+u.1; 
+o.;, 
+o.:i 
+0.2 
+0.1 
-U. I 
-U.2 
-11.:1 
-ll.5 

-0.G 
-ll.7 

Corre-ett!'d 
d.eclitrnliou, 

(ii. 2 

GI. :l 
(\1.0 

fr!. (i 

(ill •. .; 

l'U. 7 

00. :-; 
(ill. 2 

Ull.B 

6!J. 7 
GB.O 

GU. :1 

Annual 
i:.:t"quality. 

+(/.f>f> 
+11.(ii, 
+u.:>:» 
+1.0;. 
+11.lii 
+o.o:; 
-O.:lG 

-11.4'· 
+o.z-, 
-V.~>~ 

-(J.7:1 

-J. :If, 
------------- _ .. 
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Th(• following comparative· table contains tl1e annual iuequl\lity for Ea~tport, l'l1iladelphia, and Toronto, 
the latter for tluee diffcn~nt <']lOchs, the last two of which arc derived from :VIr. King8ton's paper on" Monthly 
Ah8olute Vaine~ of the Magnetic Elements at 'I'oront.o, from 1856 to 18(i4, incJugive." 

Ar1111w1 im:quality ef tl11• magnetic d!'dirwtwn. 

+ ind ieat1•R "'""t deflection; - Past deflection from normal declination. 

J annar_Y . ____ •• _ •• ! 

February -----

March··---·------: 
April-·--- ---- ----
May ... _ .. ________ 

Juue i 
------· ·-----

July·----· ____ .. __ 
Augu't _ ... - - - ____ ' 
S1'ptem bcr ____ ---· 
Oetober -----· 
NovRmlier ----

December ---· 

'Toronto. 

--------- ---------- ----------~--------
.t vears, 
l~iiU-'64. 

.ii yPars, 
1 tl40-'45. 

7 year~, , ~)';8;1;~, 
11345-'51. ' l~ab- ;,9. 

----- ----- ----- ---

+o.o:; +o.5 +o. 1 -0.2 
-{1.:;:, +o.4 -0.f· +0.2 
-0.4;, -0. J -0.2 +o.r, 
+0.2:-. -0.1 n. n +0.1 
-0.ll:i +0.2 -0.l -0.4 
-0.7;-, -U.G -0.5 -0.7 
-1.:i:, -1.li -0.>l -0.5 
+o.;,r, -0.9 -0.2 -0.1 
+O.GiJ 0.0 +o.7 +0.1 
+0.:1;, -0.2 +J. 0 0.0 
+J.Hii +o.!l +o.:i +0.1 
+o. 15 +o.7 +o.3 +o. 1 

& years 
1 siio-·ti4. rn years. 
----------

+o. rn +0.03 
-0.:3;; -0.28 
-0. H 0.00 
-n. :n -0. 07 
-o.m -0.:35 
+o.o:i -0.38 
+o.3o -0.38 

+o. w -0.0(i 

+o. rn +o.52 
+0.40 +0.56 
+0.41 +o.2H 
-0.07 +o. 14 

'l'he general ugreenwnt of the Ea~tport, Philadelphia, and the apprnximate resemblance of the 'l'oronto 
( 16 year) curns, is shown on the auriexPd diagram. 

-t-J.'3 

LS 

1.2 

0.9 
0.6 

0.3 

0.0 
o_a 
o.o 
0.9 
1.2 

-1.5 

Annual irtequabt:; :ef tlir rll'r:1inntirm. 

'l'IH~ annnal range keeps prohahly within 2', nrnl it. fa not clear whether the annw1l inequality is subject 
t.o a variation of a comparatively short period, a question which remains to be cleared up by future obAerva
tions. The effect of the annual inequality fa t.o diminish the west declination in .July. and to increase it in 
November, these being the mouths when it reaches its greatest amount. 

2. D1r -The series of observations aud results extends from January, 1860, to July, 1864, during wliich 
peri(•d the instruments and observers were changed several times. A partial discussion of the observatior1s of 
1860-'61-'62, showed an annual diminution of the dip of 2'.2 in the first year, and of 3'.0 in t11e second 
year. These evidences of a decreasing secular change appeared at that time anomalous, but it will be seen 
1 hat they arc borne out by subsequent observation~. arnl likewise in other places. The observations of the 
dip at Washington in 1860 firet indiNltal a change of f'ign in the iiecular efl'ee.t, which fact is now folly e~tab-
1 isliP<l by latPr olrnmvat.inn~. 
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The valnP8 ginm in the following table for each month are t11e mea1rn of obRcrvation~ mack on three anr1 
sometimes on four day~ with two necdleB; the polarity of tliC' needlPs was n'V<'l'~ed tl1lJ'it1;.!; <'af'b Rd: 

lllo11tl1l.1J mi:a11s of magnetic dip. 

)H()O. 1861. 1i'G:.!. 

.January ···--- ---- - --- 7;-, i.J. (i liJ r,2. 9 7;) 50. 2 7;, 4i. II 7ZJ
11

4C. I 

Felmmry - --- - - . ------ .. S2. 7 ;,:t 4 49. i'i 4;1, (j 4(i_ 7 

March <. .. ·. !")4, u - -•) - .HJ.o 47. 4 -4(), 7 .... -----· ·----- .J,,,...,' 

April ·----· ------ ---- M.4 i 'j2, I 4\1, " 49. n 44. (i 

May .... ---- ---- ------ U:L G •l!I. ;, Jc'. 1 Ii. !I -Hi.O 

June ---- -----· ------ r, I.,-.; 4!>. ,., 4".0 4.-:. ii 4;-,_ ti 

.July ...... 5~.u 4!J. !I 4<:'. 4 
I 

~!I. I ,j.J. \) -----· ------ i Aug-uRt, ---- ·----- ---- :14. 7 - r.o. 4 4c'.2 00.1; ------ ----
SL•pteu1Ler -----· ------ ri:t r) i 

,, I. :.! «!>'. ,) 4\1. ,.; 

October 
i 

G:J.a r)o, 9 4~J. :.! 4\l, r) ---- ----- . ---- ------ ----

I 
Novl\mber .... __ . ------ fi L n 4!!. 9 47.4 46. 3 ---- ------
December ' 49. I -41>. (I 4G. 8. ------ ------ 52.~ :1 ---· .. ----

In Jnly, 1865, the dip wa;; fonnd, from obi- e1·vatio11F on foul' daye, 7 5"' 44'.7, "·hie Ii, when reduced to tl1c 
mllan of the year, gives 75~ 44'.8 for 1865. 

1861-1860 .. - .. - .. - ...... - .. - . - - - - - .. - ... - .. - .. - .. - ....... - .. . -2.1 
1862-1861. - ... - . - - .. - .. - - . - .... - .... - .. - ... - - - - .... - ...... - ..... - . . . . . . -2.5 
1863-1862. - - .... - .. - •.. - .. - .. - .. - ..... - ... - - .. - ...... - . - ........ - .... - - -0.2 
1864-1863. - - . - - . - - ....... - .. - ........ - ...... - .. - ... - - . - . - . - - .... - ..... - -2.0 

lI ean. . . . ... __ ........... _ ....... _ .......... _ ................... - -1. 7 
On the average, therefore, the annual diminution is very nearly lJt. 

Annual ineguality qj' the dip.-If we take the monthly means for the four years, 1860-1863, correct. 
them for secular chauge, the monthly e:ffoct of which is -0'.14, and thm1 take the differences of each value 
from the general mean, we sl1all have the annual inequality as given in the following table, in which for com
parison is likewise given the annual inequality for Toronto, derived by the same treatment from the results 
given by Mr. Ki11gston. The annual effect of the secular change for Toronto between 1860 anll 1864 is 
-01.90, about half that of Eastport: A + sign inoicates greater dip, a - sign less dip than the normal value: 

----------1
1 

0!;.d T ";''f~\:"'~ ,:Y.;:,~i~n~m~ hwqnolh;~ 
1 secu ar c iange. I Eastport. Toronto. 

-----1 \-------
January ····--1 7~ 50.4 ,I -0.77 i 7~ 49.6 -~.6 -0.3 
February _ .... 

1 
f>O. 3 -0. G:l I[ 49. 7 -0. G -0. :l 

:March ........ 1 50.9 Ii -0.49 50.4 +o.2 +o.J 
April ......... 51.2 -0.35 50.8 +o.6 +o.a 
Mav 49. 8 I -0. 21 49. 6 -0. fi +o. 1 

Ju~e-::::: : : : : , 49. 6 II -0. 07 49. r. -0. 7 -0. 5 
July.......... 50.1 +o. 07 50. 2 o. o -0. 5 
August ..•••.. 51.0 +0.21 51.2 ,.+1.0 +o.l 
September _... 5tl. 7 

1

• +o. 35 5J. o +o. 8 +o. fi 

~::::~~~:~:::1 ~~:! 1·,. !~::~ ;~:~ ~~:~ ~~:~' 
December ..... 1 48. 8 +o. 77 49. 6 -0. 6 -0. 1 

Me"n ..... 1- 75 50.2 I··-- ............ , .... ~~--j~--~-----:~~:·~:~=~~ 
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The law for the two stations i~ evidently the same, as shown by the annexed diagram. 'l'he range of tlw 
inequality at Toronto i~ less tl1a11 at EaHtport, where it lmn1ly reacl1es + 11 and -11

• 'l'he dip i~ greater 
about tlw el1uinoxes aud less about the solstice>, abo greatest at the autumnal equinox and least at the winter 
solstice. 

Annual i11equalit.1J r!f tlte dip bctwl'en 1S60 and 1S(i4. 

-
+ i'.o ~ 

0.El -

o.e r\ 

0.4 - J \ 
o.s _ _,,-- I 
O.B -

3. BoRIZONTAL Ji'\TENSITY. The observations for horizontal intensity were made by vibrations and 
<leliections with the theodolite-magnetometer on four days near the middle of each month. The moment of 
inertia and temperature coefficient of the magnet employed were ascertained by numerous experiments. ln 
order to convey au idea of the accuracy of the observations, the values of the magnetic moment of the magrrnt 
are subjoiuc<l, aH reBnlting from the monthly determinations during the last ten years, when its magnetic con
dition had become nearly constant : 

1862. 18l33. Ji'G:J. 

July. _ ... _ . _ ......... 0.4017 0.4004 .Tanum·y .............. 0.4007 
August._ ............. . 4015 .3999 .February ............. .4006 
September . __ ......... .4010 .4000 March ...... -- .. -... ... .4007 
October .. _ ........... .4016 .4003 April - -- -- - . -- -· - . -- - .4008 
November ...................... .4012 .4003 l't1ay ................. .4008 
December .......... ·- ........ .4009 .4000 June ...... -.......... - ...... .4006 

TaMe ef observed values ef tke horizontal forcf. 

l SiiO. 186l. 

January .. __ .. : :l. 291'1 :1, 30fi~ 

Febnrnry .•... · a. 29\1 3. :il 1 
March .... ---·: :diio :i. :io_e 
.April ..•.. ··-· :i. :iii~ 3. ;)07 
May._........ 3.30\1 3.;)15 
June . . . . . . . . . 3. $ij 3. SlG 
,July .. . .. . .• . 3. 315 :1. 3Hl 
August ... _. _. i 3. :1u6 3. 305 

September .. - . : 3. 307 3. 308 

October ... ·--·! 3. ~01 3. ~7 I 
November ..... ': 3. 308 '1 3. 2D7 ' 
])eccnlber ..... '.• ·1 3' 09- 1 3 23!!' .!i I 

! ·- ·---~- __I __ · _·_' _! 
Mean ...•. i 3. :~07 I 3. 307 I 

1862. 

:l. 297 
:1.:wo 
3.~82 
3.302 

3.367 
3.38~ 
3.3d5 
3.306 
3.304 
:J.303 
3.364 
3. ~62 -

:i.303 I 

:3. :J04 
3.io4 , 
3.~ili : 
3. iit4 
3.318 

11'64. 

:l. 3UB 

~:~~f 
3.313 

~:~~ I i 3.320 
I··· .... -.. , 
,_ ... ···--·I 

Mean 
1860-'l\4, 
a years. 

:l. :lO:J 

3.304 
3.306 
3.309 

3.314 
3.314 
:l. :~08 
3.308 
3. :J-04 
3.305 

R ai4 
3. 3f3 
3. 3ll 
3.308 
3.301i 
a.io8 
3. 3t)8 

\:::: ::::::11 
1- ... ~----· 3. :1or. 

3.:uo i- .. -. ·-· ·· /----;:3o8 

J8fi4. 

0.4002 
.'1001 
.4003 
.4003 
.4007 
.4001 

_)o 

"7Q.c S °" 
yJ'. c_..:..i 

"· Ct~:-~Y,--}l l.V"~'i;f' - ;,?.._ 

v~ :· ·, ... -.,,.,} < "\' , , '~ 

,;:,f<.:c·,~ '< 
( \ 

"" 

In computing the last column, the wanting values for 1864 have been supplied by interpolation. Ju 
July, 1865, from observations on four days, the horizontal force was found 3.319; referring this to the annttal 
meau, we subtract 0.006, and obtain for l86.5 the value 3.313. 
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StC?tlar change qf tlte lwrizortlal forcc.-Exiimining the annual means we noticto at fiTKt a diminution of 
tl1c force till the beginning of tlrn year lSG~, the force after this date shows an aunual inneMe of 0.0012 parts 
of the force. In a previous discussion (Coast SurYey Report, 1861, Appendix No. 22) the l10rizontal force 
along the Atlantic coast was found to diminish annua11y 0.0011 parts of the force. This diminution, accord
ing to the Eastport ohservations, has now ceaseu anu changed LO an increase. This rcver~al of the d1augc 
corresponds to the observed diminutions of the dip, and is supported by the Toronto observations where it 
took place, according to G. T. Kingston, director of the observatory in 1860, which is the year of minimum 
force. At 'l'oronto the present annual increase amounts to O.UOlO parts of the force. 

We have further the following table of the total force F=H sec. I from the Eastport observations : 

I. H. r. 

1860.- - --- --- . ·---: 70 53, l :l.:W7 l:J. ii6 

186L-·--· ---- ··-·/ 75 51. 0 3. :>07 J:). 53 
18G:L _____ ---- ---- I i5 410.::; :l, 303 J:). 47 
18G3 .••... ·-·- ---- 75 48. a ;J. 310 1:3. 50 
18fi4 ______ ---- ---- 7f) 46. ;3 3. 31:> 13. 4f0 

---·-·~-------

The total force appears to be decreasing in conformity with the diminution of the dip; at Toronto it has 
likewi8e decreased between 184'i and 1864. :!''mm ob~ervatious at K<:y \Vest., Florida., it appears that both 
the horizontal a11d total forces were climinisl1ing between lSG0-1864. 

Annual. incqu,ality ef tlte horizontal force. The annual variation can be found directly by subtracti11g 
the annual mean from each monthly result, since the minimum year is nearly midway between the extreme 
epochs. At Toronto, likewise, the minimum year iB midway between the extreme year~ ; the series there 
extends over nine years, between 1856 and 1864. 

Annualinequalityeftlte lwrizontalfarceat Eastpo;·t, 18G0-18G4, (42 years;) at Toronto, LS56-1864, 9 years. 

H. at Annual H. at Annual 

Eastport. inequality Toronto. ine<pmlity, 
Eastport.' Toronto. 

I 

I -~~-·----~ 

I 

January_ . _ - - ........ - _ - - I 3.303 -.oo;, ! 3.4850 -.0034 
February. ___ - . _ .. _ .•. _ .. i . 304 -.004 . 4847 -.00:17 
March·--------· ________ . ;10G -.002 . 4873 -. 0011 
.April --.. --- --.... --- ---- ' . 309 +.001 . 4863 -.0021 
May -•• - - . __ . _ .. - _ . - . __ . ! .:H3 +,005 . 4918 +. 00:14 

J unc .. - - - .. - •. - ..... - - - . I . 314 +.006 . 4921 +. 00:17 
July ..• _ .. __ • __ ... _ .. __ - I . 314 +.00() . 4931 +.0047 

.August.-----·-·---·----· . 308 .000 . 4930 +. (1()4/j 

Sc1itember ...•••...... - - -1 .308 .000 .4889 +. OOOG 
October_ ______ . ____ ... _ -1 .:W4 -.004 .4868 -.OOH> 

November_·--_ ... _ .. ·--· . 305 
I 

-. (1(13 . 485& -.0029 
December ___ . _ ... _______ .:W5 I -.00:1 . 4858 -. 00'26 

----- -I 
1-----· -~--·------

.Means------ :~. :lOS 
! I 3.4B84 :·--·-----·-·! ·-----·-----

--------· 
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Annual inequality rtf lwri:::onta1.force 

l .j 
.. , __ _ 

..'.I 

.,/ 

'l'he agrc·erneut in tlie annual inequality at the two places is as close ar; can possibly be expected. l<~or 

stricter comparison it would be necessary to convert the tabular numbe1·s of the inequality into parts of the 
respective force.,. 

APPENDIX No. 19. 

DISTHIBUTION 01<" THE l\IAGNETIC DECUNATION ON THE COAST Ai'UJ PARTS m' THE INTERIOR OF 
THE UNITED STATES, ACCOMPANIED l!Y A CHART OF THE ISOGONIC LINES FOR THE EPOCH 
1870, AND A SMALL CHART OF ISO:\JAGNETIC LINES OF EQUAL ANNUAL CHANGE, BY CHAHLES 
A. SCHOTT, ASSISTANT UNITED STATES COAST SCRVEY. 

DECEMBER, 1865. 
'!'he unceasing clianges to which the magnetic declination (variation of the compass needle) is subject, 

ren<ler necessary a frequent reconstruction of our magnetic charts, which exhibit the distribution of this com
ponent of the terrestrial magnetism for stated epochs. The fir~t cliart issued by thi8 office referred to the 
year 1850, for which eee Coast Survey Report of 1856, Appendix No. 28, "On the general distribution of 
terrestrial rnagnctism in the United States, from observations made in the United States Coast Survey and 
others, by A. D. Bache, Superintendent, and J. E. Hilgard, Assistant, United States Coast Survey." 'l'he 
secular change of the declination was then so imperfoctly known that the mean of the timeR of observation 
had to Le taken for the epoch uf the representation. Continued observation of this most important change 
has enabled ns now to produce a chart even a few years in advance of date, and to the accuracy of which the 
accumulated results of thP Coast Survey, as well as of other government surveys, have been made to con
tribute. A comparison of the two charts exhibits the effect of the action of the secular change during twenty 
years, which consists prineipally in a southerly movement of the curve~ along the Atlantic and Pacific sea
boards crowding in upon those of the Gulf of Mexico. Partial charts for the intermediate decade (1860) have 
been constructed, for which see Coast Survey Report of 1861, Appendices Nos. 23 and 24. 

'l'he annual effect of the secular change requires our special attention. ln the present communication 
the additional material will be offered which has been_ collected since the publication of my paper in the Coast 
Survey Report of 1859, Appendix Nu. 24. 

As a first attempt, the chart of lines of equal annual change (Sketch No. 28) can claim but very moderate 
accuracy; it has been supposed, however, that enough information had accumulated to attempt its construc
tion. The curves unite places of equal annual change, and by their distribution furnish us with ready means 
to refer any observed magnetic declination (within their limits) taken within the past decade to the present 
value, or to an epoch a few years in advance. These lines themselves change in the course of time, as is suf
ficiently plain from the discussion referred to above, hut they may he taken to answer for about a decade 
either way from date without passing beyond tlie limit of uncertainty to which the observations themselves 
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are Kubjcct.. 'l'he year 1860 may be taken for their average epoch. 'l'hc curves rnarkPd thns: TI, I II, 1 \T, 
V, indicate the localities wlic1·c the annual increase of we8t declination nmountecl, 011 the average, to as many 
minutes bPtween tlw years 1850 and 1860. 

'l'he change at EaRtport, Maine, + 1'.6, appears singularly small; but monthly obRervations continued 
between 1860 and 1864, and a verification of last ~ummer will not admit of any other value. For thP greater 
part of our Atlantic coast the annual change is confined between + 2' and + 3' less on the south•.~rn co:Lst, 
though careful observations at Key \\Test between 1860 and 186,5 give the comparatrvcly large valne +2 1.!l 
Prnceeding weR!}Vard ou the Gulf coast the anmrnl chm1gc become~ lPBS, and at the l\Ifasissippi delta it it' but 
a fraction of a minutr~. The Coast 8urvey Report of 1861, pp. 2'32 and 256, contaius the numerica1 rpurntities 
for our southern coast. If we start from the extreme northea;;t in a HDuthwesterly direction, we shall fincl the 
annual change as follows: along the St. Lawrence river, between the Saguena.y river and Quebec, +G 1 ; 

betwe"n Quebec and Montreal, about +.5'; betwepn Montreal and Kingston, abont +4'; at l'orthnd, M:aine, 
+3'.2, (from the most recent obse1Tatious ;) along LakP Ontario, + J'; at Toronto, + :V.1, (from n table of 

absolute values publisiied by ft. 'I'. Kingston, dire<"tor of thP observatory;) at Buffalo, +3' 6; at.Dunkirk, 
+41.3; at Lake St. Clair, +2'.9. 'I'lw average Yaln\". Cor Peuusylvaui<t i~ alwut +2'.7, (see record und 
result8 of a magnetic survey of Pennsylvania, &c, &c .. by A. D. Bache, LL.D.; Smithwniau contri!intiou!' 
to lrnowledge, Oetob~r, 186:3;) at l'arker~burg, "'Pst Virginia, +3'.2; at u,1irl', lllinois, +2'.0, apparently 
a reliable value; at Florence, Alabama, +2'.3, a very reliable value>. The value of +o'.8 for Chicago, 
Illinoie, Sl'.l'mR too small, though it is certain that th« Reenlar change must pa,.;~ thrnngh zern and increase tlic 

eastern declination,< ;i]ong our l'acific coa:<t. Taking a glance at t.11(: \Y L'~t. lndie~ aud Central American 
rcgio11s, we find at Ilavana, Cuba, and in ,Jam,Lica, the easterly declination still on the decrease, a11tl th<" 
dividing i·egion between stations of decrea."ing aud incrPa~ing em;terly declination appe.ar~ t<> lie somewhere 
betwc,en Panama anri Vera Cruz. At the city of Mexico the east declination inaeases about 1 1 a y<~ar, and 
al Sau Dla~. Mexico. ahout 31

• For C;11ifornia, Oregou, am1 Washington, tht~ ya\trn fon111H"ly a~c<nmed by me 
(in 1 S5G an cl 1 Sci9, Ooa~t Survey Reports) appears now too :small, though W<' po"se5s as yet no precise 
information. Acemcling to Colonel ltan~on:'~ pap"r, (vol. II of the Proceedinge of the Californi1L Academy 
of Natural Sciences, 18'38-'62, San l<'r:mcisco, 18GJ,) the annual increase of ea~tcrly declination for the epoch 
18.55 is between 2t and 4 1

, tlwugli 7' i.-; .~aid to have been observed in Almrda county. l fed i11cliiH"rl to 

asetune now an annual incrcm;c of 2~1 aloug our western coast; 3 1 may ho tak1:11 nncler tlw 49r.h parallel and 
west of the Rocky mountains. Higher nmth, :i.t Sitka, Ha~~ian Amcric,t, the c;1st declination incre;t,es about 
41.7 per annum. It is in contemplation to have spt~cial observations made on the Texan and we~tem coast, 
for the purpoge of a precioc detcrminMion of the annual change in these localitiee. 

The aualytical fornrnla of intl'rpolation is the "''tm(• as that hithert.o employed, but the methr>cl of discus-
8ion i~ improved by making nRe of tlw former isogonit• lino>' for tlit" pnrpo•e of :tpplying Pcirct"s criterion for 

the rejection of doubtful observat.ions, which gives the advantage of exclnding bcforehanr1 all such results, 
without the necessity of reconstructing the gr>ueml fornrnlro. The chart dnpends upon the obsPrvations made 
by the United States Coast Survey, the United Statps lake 8tll"vey, (reccivrd through the kindnf's~ of Colonel 
W. l!'. Raynolds, superintendent,) the United StitteR northwest btnrndary survey, (recl·fr1 d thI"Ough the 
kindness of Hon. Arcl1ibald Campbell, commissinncr,) and upon other source,;, viz: tht• magnetic st1n·1·y of 
Pennsylvania, by A. D. Bache; of the Yellowstone and Upper l'\ii~~ouri rivers, hy Colorwl W. F. Raynolds, 
United States engineers; of observations taken by a Coast Snrvey party in TlmueRsee, Alabama, Missouri, 
and Illinois, near the close of the war. Some results were taken from Brithih admiralty charts and from mis
cellaneous sources, comprisillg in all 435 individual ddermiuations, 27 of which were rejectecl by the use of the 
criterion. These observatinns were divided into twenty·six groups. for tlrn convenience of numerical treat
ment; in each group the declinations were arranged in their geographical order, the observations having pre
viously been referred to the common epoch 1870. 'l'he me.1.n latitude, (90,) the mean longitude, (),0,) and the 
mean declination (Do) were made out; each observation was next referred differentially, by a graphical 
measure from the former isogouic curves, to tl1e mean of the group, and to these la:it values the criterion w:is 
applied. These results by groups were then arranged in three great divisions, the eastern, miil.dle, a.ml 
western divisions, each group fnrni8l1ing a c011ditional cq nation of the form : 

0=D0-D +d +XJ"i' +y:U cos. <p +zJ'f'J). cos. 'P +pJ92 +qJi.2 cos. 2 <p where Jp="i'-l"o and Ji.=i.-i.,,. 

1<..,rom these six normal equat,ious were formed and !<olved. Tlw iso~onic cttrY<'" on tli<' chart wc,re laid dowu 
from tlJP aualyticnl expre11:<ion,,i tbus obtained. 
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For tlie use of the navigator the "variation " can be taken at once from the chart by inspection. For 
the surveyor, however, who deRires greatr,r accuracy, a simple graphical interpolation is required, which will 
give the declination within a few minutes. An allowance is to be made for secular change, also for diurnal 
variation, which latter quantity is itself variable within e11ch month of the year and within a cycle of about 
eleven years. 'The annual variation may be neglected. Times of magnetic disturbance are of course to be 
avoirfod in observing, 11s well as places affected by local attraetion. It is intended to give in a future paper 
tlie law~ uf the diurnal variation of t.J1e declination in its annual and decennial :fluctuations and its dependence 
upon the magnetic latitude. The reader may consult here Coast Survey Report 1859, Appendix No. 22, 
1md Coast Survey Report 1860, Appendix No. 23. 

APPENDIX No. 20. 

PROJECTION TABLE FOR A MAP OF NORTH AMERICA. 

The extended projection tables given in the Coast Survey Reports for 18.56 and 1859 suffice fully for 
any map of the United States. In order to supply the want of similar data for the whole of North America, 
the sul>joined table has been computed upon the same system of representation, the polyconic development 
of the surface. Each parallel is developed on a tangent cone unrolled upon the plane of the map; each is 
therefore an arc of a circle, on which the degrees of longitude have their true length. 

The co-ordinates x and y giYe the points of intersection of the meridians and prm1.1IelR, x being measured 
to the east or west flf the middle meridian on a line at right angles to it and tangent to the parnllel of latitude, 
aud y being measured at right angles to x from its extremity northwardly. 'l'he annexed diagram shows the 
arrangement of the map and the limits for which the projections am givcu. Tbe table gives the co-ordinates 
for every 5° of latitude a11d longitude. The numbers are metres, and correspond to the actual magnitude of 
the earth. 'l'hey need only be divided by the ratio of the ~cale u~ed to the natural size; or a scale may be 
drawn such that the figures in the table can at once be used. 
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THE UNITED STATEH COAST RITIWJ<:Y 

Table of lwgths (in me- [ 
ires) of five degrees of ,; 
latil';'~e an tke straigl1t 1\( 
meridian. ; 

--- ----- -- J 
I\ 

Table of lcngtlts (in ntclr,s) nf tltr, rndii of the 
parallels, llNd of jiu de7recs of longifluic IJ11 

ectclt parallel. 

Latitude. ,' 5 2 of latitude. ; Latitude. 
I. 

Railius of parnllel. f{~ of longitude. 

------ ----ij-----! 
u 0 Metres. I! Metres. llfetre.s. 
0 to 5 55Z,R32 fl Infinite 55ti,533 
5 to IO 552, 916 1! 5 72, ~BG, ~;~o fiii4, 42~1 II JO to ll'i 55:J, 081 [! 10 :Mi, 17 J. (Ji)\) r,4.~, 1:n 

15 to 20 5fi:J, 32'2 d 1r) 2:3, 800, 090 ;;:Ji, 69ll 
I', 

20 to 25 55:J,63.3 
!\ 

20 I7,52tl,!>OO 52:1, 174 
2:. to :iu 554,003 2i'> 13,684,530 5U4,G91 
30 to :15 554, 42'2 I, :JO 11, UG5, 200 48•!, :J74 

ii :m to 40 554,877 I· 35 9, 117, 88'2 4fi6, :JS/ 

40 to 45 555,354_ 

II 

40 7, 610, 787 421l,Hltl 
45 to 50 f,55,840 45 6,388,064 394, 187 
50 to C5 556, 31!} 50 5, 3til, 783 :l5H, 43::; 
&& to 60 556,777 I 55 4, 47f>, 535 3HJ, [)~~2 

60 to r,r, 5571200 GU 3,ti!:ll, 243 278,9()6 
65 to 70 557,574 65 2,9S<!,Ol4 :.i:~,, 849 
70 to 75 5G7,888 70 2, 328, [)5;~ 190, !J09 
75 to 80 558, 132 75 I, 714, 164 144, 49-2 

80 to 85 558,300 80 1, 128, 165 llti,955 
85 to 90 558,3tl5 85 559,807 4H, (i67 

177 
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1.-Tahle ef co-ordinates. 

-,---

Latitnd" ;,c:: .. J,a ti tmle l!P. o:; Latitnde Ii>'-'. Latitude 200. 
""' E ------------ '§. ·----·"-----------

:c. y. :c. y. s 1;, Y· x. y. 
,_:; 

1----
Metrrs. Metres. Itictrcs. Jtfotrcs. hlctres. lr'htres. .'lfetres. Metres. 

5:,4, 424 2, j(),- G48, ll2 4, JiJ3 5 ;,:n,644 6,072 52:J, 096 7,807 

l, IOB,SlG 8,433 1, OilG, OlH lfi,Gl2 )(j 1, 07ri,Ol3 24,285 l, 045, 727 31,221 

lf> l,(io:),JH 1~,07~ 1, lH3, 8:3:\ ' 37, :;;2 lf> 1, tlll, 8:l5 f>4,li29 1,567,426 70,221 

20 ~,217, :~7;j :rn, 732 2, J!Jl, ]l')d i 66,429 ~o 2, 147,834 97,089 2,087,728 124, 772 

2f• 2, 771, 4iB 52,70.f 2, 738, 04:1 rn:J, nB 25 2, 082, 7:l8 151,643 2,tiOG,172 194,827 

:w :1, :1•.!fi, 421 75,~1-H :~, 2"54, 26D i 149,40() :lO 3, 21G, 273 218,:W:> 3, 122, 29:l 280,322 

:l5 :J, C7H, I G:l JO!J,21'!8 ~' tl2!), i40 ~o:J, :n4 :JG I 3, 748, ]()6 296,918 3,63G,6:31 :l81, 182 

4ll 4, 4:1~, tie~ i:J4, 1'97 4, :J74, :142 ~6G,475 40 ! 4,278,144 387, 5G0 4, 14fJ, 736 4ll7,:m:; 

4r, 4, ue:::-), n~>~ 17\l,71C 4, Hl7, 917 :l:~i, SHJ 4;, 4, 8l)f,, 9f>l 490, lf,() 4,652, 138 628,Gl7 

. I L . d rr· ~ i ahtu e ~;>~. 
.::1 'b'o 1-- -- -
" I x. 
~I __ _ 

Latitude 30°. ,; Latitude 3f,0 • Lfltitude 4oc. 
] 
'S: 

y. x. !J· 
g x. y. :i:. y. 

H 
----~-·-------- ------ ---

Metres. Metres. Metres. Metres. 0 Metres. .llletres. ]}fr.Ires. Jlfetres. 

f) 504,577 9,:J05 482,221 lU,522 i) 456,196 1J,4W 426,695 11,071 

1\1 l, OOb, 467 :17,2m) ! Hli3,f124 42,068 10 911, 24\1 4;,, 650 852,045 47, 84f1 

]{°) l,Glll, H86 e:i,m:i 1, 442, !J04 94, r,79 ff> 1. 3fi4, OJ!J 1l'J,605 1,274,717 107,50!) 

20 2, Ol J' 450 148, mn 1, 91(), il5 jfi/,953 20 1, 1'11:1, :l7:l 182, 142 1, 693, 379 190,777 

25 2,5Li\), 178 2~l2, 007 2,392,7t!4 2fo!, 0:;2 25 i !!, 2f>B, JBG 284,062 2, 106, 714 !W7,38G 

:w :i; oo:;, 49:; 33:3, 672 2,861,297 
! 

:l76, ()97 :iu 
:i:; :l,4\J:;, 726 4G:J, .HJ_, :1, 32·1, :JG3 511,G68 :15 

2,G97,:l41 408, ]]() 2, ;,1 :1, 422 427,000 

:3, 129, 738 553,9i4 2, 912, -,C22 5i9,212 

40 a, 979, 20:1 fi9l, 314 !J, 781, ]()2 Gf)(i, 710 40 3,554,298 I 721,291 3, 301, 863 73~3, 545 

4;, 4, 4JD, ~7:-> 746,94U 4, 2:10, M:l 8•11, f>27 45 3, 9t>!l,HG4 ' \JOO, 640 3,fi81,ll9 949,447 

ii(I ------···· ··-- ·----- ·----- ' 4,6i:!,2:ll 1,085,787 50 4,37G,GG7 1, 118, 550 4,048,7U3 1,166,305 

i 
El5 1, 770,4]!) 1,347,497 4,403,731 1, 403, 43;; 

i ----·----- -~--- ----r·---------·------------

5 
JO 
]fi 

20 

~5 

30 
35 
40 

45 
GO 
5G 
60 
(j(', 

Latitude 4f>c. Latitude :,oc. 
----,~-----, 

T,. i x. y. 

Metres. Metres. 
39:1, 936 12,158 
786, :373 48,580 

1,175,817 lO!J, 145 

J' 560, 784 lD3,605 

1, 939, 811 :JOI, 645 
2,311,449 432,852 
2, G74, 299 586,730 
3, 02t3, 963 762,688 
3, 3fi8, 104 960,061 

3,696,425 l,178,093 
4,010,675 l, 415, 960 
4, :J09, 660 1,672, 74\l 

--- . -----. -.. - -----------· 

. I 
y. 

1------1~--

. Metres. · Metres. 
358, 168 11, 011; 

714, 7:J(i 

1, 068, 111 

1,416,715 

47,SGJ 

J07, 465 

190,5G2 

1, 7G8, 990 296, 7:JO 
2, 093, 407 4:l5, 553 
2,418,473 576,410 
2 732 734 I 74"' 662 , ' I ._., 

3,031,787 I 941,514 

3, 323,284 f 1, tM, 111 
:l, 596, 933 [ 1, 385, 505 

3,854,515 

4,094,878 

1,634,6H3 

1,900,471 



 

{)I) 

x. 

Md res. 
3HJ, 658 

G:J7, !ieG 

952, 4f)4 

1, 262, 357 

1, 560, BIG 

1, 861, 272 

2, 147,222 

2,422,207 
2, G1'·1, 817 

:.!, 93:), 71G 
3, l(i7,62i-< 

:l, :J8f>, :i;,f) 
5;, :l, 58f,, 8(H 

70 3, 767, 92<> 
75 3, 9:Jo, i-<05 

sn 4, on, 6()6 

8;; 4, 195, 591'.I 
[)[) 

95 I 
4, 29(1, 161 

4,374,780 
4, 4:ll, Oii2 }(}() I 1-----· ...... 

THE eNJTEIJ STATEf.; COAST s1·1tVEY. 

Latitnu" GV Latltm]l· t5.-i 

y. y. 'L. y. 

,---~·- ~--- --------r --- ------ -
Metres. 

ll, 4:10 ' 
45,(ili2 

102, ~,22 

181, 718 

28:2,84G 
40;'"\ ;)~}U 

54~, 7:.!4-

712, 11.i 

1"!14, 7:.l\l 
J, OH5, G:-)f) 

1, :ll:l, 801 
JJ148, 120 

i, 7!J7, :~n 

2,0(50, :140 
2,:1:~,, l):llJ 

2,(i21, 847 
2,!1!7,:>:10 

:l,:221, 176 

3, 5:11, 2:10 

3,t'4G, 1114 

.Mel rt$. 

278, 701 
5r);), ~un 
8:.!H, 74;-, 

1,09~,\JH 

1, 361, ~7(1 

1, 1>17, om 
l, t\6:l, [l;J\I 

2, U~l~ 1 22.:_; 

2, ~~21' ;-,2~· 
2,r>:n,5~-l 

2,727,181 
2, 90i, 2rn 
3, Oill,G41; 
:~, 21fi, [i[i(J 

:J, :144, O\Ji 
3, 4&~, f>41 

:1,541,281 

3, 60>•, 80() 
:;, (j;,7' 721 

:~, ()H4, 755 

:1,m1(},7C•4 

.ilfdre.s .. 

111, ;,:m 
4~,0~() 

H4,41i7 
IGi, :11:12 

21ill, 41-l 
:r;:), o:ti 
,r,()4, :-1~)-l I 

Hf>-1, :\47 

~21,4-!U 

I, 0114, !ll:I 

1,20:1.12:1 

I, 41Ii,1:12 

1, 642, i:H i 

1,rHU,4:!0' 

~' 12....:, 4.1.~ 
;.!, :)6:-1: :{!)7 

2,()49,8(14 

2,ll20, 15:1 
:i, Hi-!. !104 
;;, 472, 49;; 

:i. Ir> 1 ' 32(i 

JO 
15 

2U 

7:) 

80 

JU(I 

105 

. Metres. 
~:);--:;, (iUi 

4flU, 7:J:.! 

711l'. 924 
H:l7. 7~{() 

J' 14~. /4(i 

1 ';{(j.;2', .-)7:~ 

l, .:1fi7, /'.':.~-1 

1, 7:;:$, :)tJJ 
1, i)47, r7:; 

~) J::!(I, )7.-

~' ':!'7t•, ~~() 
2, .t24, 02(i 
~' s.:):;, GtiH 
2, (;67, ;l4~ 
~,71;,1,:~,u 

2, 844. (l()\l 

2, 9(1(;, [l(ltl 

2, ~t4H, 77?. 

2, 97:., 1ur) 

2, 9,.lt,S:l4 
2, 9HH, 9HI 

!IJetn:. . 

~·, 32:2 

p;), f>-1~ 

147' ~J~(} 
z:W, 141 
:\2\i, :-.w: 
Hri.4:-.2 
G77, ;.!;)7 
;21. on;, 
~~~)1 0;-11 

I. O~>il, l 17 
1, 24S, •20:; 
1,·H2, IC10 
I, (i4t'., 7~:) 

t,i--1.ln.63"'1 

2, 08.\ ;::;:34 
"2, :n :1, 041 

2,r.,.i1,;ao 
2, 77U, 1r)2 

:l, 014, B4:l 
a

1 
2;)0, :-\:29 

179 

L~ttitucll' Ji; 

:r. 

. Metres. 
J!JO, c;g;, 

:lBP, Ju,~ 

nm;, \J1i7 
;;-,o, 1111; 

~J;lt', ll22 I 

1 , on~•, 1u:-; 
l,:W4, Ii:? 
I, 4'211, llil-I 

I, ;,m;, :39:1 
I, 711~, ill.-) 

l, r-!~fi, G/0 I 

1, H:~~. fl'iH 

2, 0~~7, i:{G 

~' 1~:~, J(_I;-, 

2, Jll4, 207 
2, ;.!:JU, GGI 

2,2Ul,7BD 

2, !H7,G1;:-l 

2, :127 BGC> 

2, 3'2:2, 46B 
2, :101, 4ll;:) 

y. 

.Ultrcs . 
7, ~:.t:_{ 

31, 2411 

ill,IHl 

124, 12:1 

Hl-2, ~164 

27G, Jf);:-, 
:~7;), J:)ti 

4~;~, !257 
(jlJf>, 774 

7:~9) ~ti7 

8i:'4, G:Hi 

1, o:m, lil4 
I, 2U2, 2:J:; 

J, :l72, U:14 
l, 5;;0, (l[ill 

l, 732, :iUfl 
1, !118, 74() 

2, lii7, t'4r, 
2,298,425 

2, 4,09,20'1 

2,67,-<,!llill 

·-- .... --.------~------·----·-------·-·- --~- -~----- ·-----. 

5 
JO 

20 

ao 
:35 
40 

45 
fiO 

60 

65 
70 
75 
80 
85 
90 

100 
105 

JJO 

Latit.udc 73' . 

Metres. 
144,321 
287,fll7 
4~8,871 

567, 079 
701, 2GO 
830,462 
9;)3,766 

J, 070, 298 

l, 17fl,229 
1, 27H, 787 
1,371,256 
1,452,B89 
J,524, 403 
1,584,992 
1,6:34, 327 
1,672,056 

J, 697, 911 

), 711, 709 
I, 7]:{, ::1.,r,3 
l, 702, 830 
1,680, 214 

1,645,667 

y. 

Metres. 

tl,ll8tl 

2-1,:102 
54,51i 
Hfi, r,17 

l[>ll,006 

214,600 
28D,8-l:l 
:l7f>,20'2 

470,067 
573, 767 
685,566 
804,668 
\)30,229 

J, 061, ;357 

1, l!li' 120 
l,336,5M 
J, 478, 672 
J,622,460 
l, 766,81!9 
L910,96i> 
2, or,3, 6_33 
2, 19:1,890 

Latitu<le so..:. 

x. y. 
I 1-------- '-----~-- -

Afctres. 

9li,t<:\il 

JSl-2, !l57 

287.654 

~~tlll, 2'28 
4fl9, ~l95 
r.:;!i.292 
G38, 48~• 
715, 9fi4 

788, 158 

914,604 
9()7,922 

1,014,096 
1, 052, 784 
I, 083, 702 
l,10G,G20 
1, 121, 370 

1, 127' 843 
1, 125, 991 
J,115,829 
l,O!.l7, 429 
1,070,930 

Metres. 
4, lt\4 

Hl,624 

:l7,2i'll 

Ci6, no:> 
102,562 
146, Gell 

me, on1 
25(5, ~98 

320, 9711 

:l9l, ()01 

467, 660' 

548, Giit 

63:1, 8:31 

722,700 
814,fiG:I I 

9()8, 739 I 

1,004,53G 
1, 101, 24r, 
1, 198, 152 

I, 294, 544 
l,3tl9, 706 
1, 48'-I, 9;~\l 

r. 

• ~letrts. 
4t', (ill[> 

9\i. 84:1 
144, ;1:,0 

1911,766 
:!~{~\ 7 42 
278, \1:!7 

320,02f> 
;-i;,t<,!i97 
394,65!) 
427,6411 

457,391 
483,688 
50(),332 

52r>i 151 

540,004 
550.778 
557, 393 
5;,9, 797 
f>57, 974 
551,936 
!>41, 72!1 
527, 4!!1 

y. 

11lctrcs . 

'.!, 114 

1',4-lll 
18,9:31 

~~:1, 507 
r>~~ O:l~ 

7,1, 443 

J(J\1, 4U5 

1:iu,011; 

162. 78:l 

mt<, 548 

2:n,04:t 

277' ~J74 
a21, 0:~4 

:\6f>,891" 
412,227 

45!1, (\7(1 

507,86\1 
i156, 461 
605,078 
\ir,:l, 3'1:l 
700, !Jt:.l 
747.4:?;. 



 

180 

:r. !I· 

4 

(i 

7 
H 

!I 

Ill 

JJktrrs. 

(;;;, D34 

J~7, !J0:-1() 
l!Jl,1"!)0 

2ilii, tlf14 

::J~, Hr»; 
:13;J,H7 

44'7' ];)() 

fJIO, 77;, 

;)74, 2'~~ 
c:~7, t;~n 

I l 7110, !J;.i 

1~ 7tH, 07f) 

l:l 1':27. U41 

14 31'!1, ti:l!I 
15 !l5:!, 4;,,1 ! 
J() J,014,e7fi 

17 J, (177, (Jt;H 

l"' 1, 1:w, ne:J 
l!I l, 2Dil, .~4;) 

20 l, ~(}~: ::t:-l7 

21 

2B 

0 

,) 

4 
5 

7 
8 
!J 

HI 

11 
12 

1a 
14 

lfl 

], :32:J, (;Jti 
1, :1:-1.i, 601 

1, 44;,, :wt: 
1) fillf>) 71:~ 

1, ()(ii>, 81;, 

1, ti2•\ ,-1H4 

J l ()(':lff, {/4~: I 

1,744,14() 

1, t(fJ;J, ~!Jf> 

1, ~(il, 272 

x. 

lt1rtres. 

[}7. 4nti 

114,0lH 
172. ;147 
~~ll. 7:~{) 

~l".)7, 07:.) 

:144, :MG 
401,542 
4i'il"',li4!J 

515,652 
.rl7~,54I 

u2n; 301 

685,!J20 

742, :~i"-f> 

798,685 

t'ii4, t!O(i 

lll<tres. 

4;~7 

1,t':W 
·1,1Hi 
i, :l](i 

11, 4;w 

l(i, 4fi(i 

:!'.!,::Del 

2!), :!4:! 

;m, HH~l 
4~>, (1()2 

~};-,, ~;t! 

er), tur) 
';';

1 
t_17!1 

b~I, ;;,)2 
]1:;2,[)22 

J Jtl, f>bU 
1:;1, fi4(1 

147, :~~~ 

Hi4. llll 
ltll, 71~ 

:wo,~o:> 

21!1, (jfi4 

2:m,704 
2till, :'!Ill 

2·"2, ·"'45 
:m;,, 1mr1 
:l2!1, :127 
;;;):), 1:-!4] 

~;7H, HJ{) 

4u;., :;90 

y. 

Metres. 

4Bll 

l, 71!1 
:l,861' 
<),t<i(\ 

10,742 

If>, 4tiri 

21,or1r) 
27,4iH 
:14, if.7 
42, \)(J7 

:.1, i'!l7 

61, 731;' 
72,420 

83,!l.1.'l 

96, 316 

HEPORT OF TUB SUPERINTENDENT OF 

T,IBLB II.-Cu-orrlinatc of curraturr:. 

.r. 

Mclus. 

G:.?, :k32 
I :!,1, 7 ;");) ~ 

11'7, 09G 
<!4!J, 402 
:.JIJ, fif,1 

:i;:i, 840 
.i:-1.:\ vr)] 
.tBi, Hti7 
f>o-)D, ~80 

()~J, 1)77 

().~;), :14:~ 

744, 8ti5 

~Ofi, 2:3;~ 

em,4:lJ 1 

!J2i', 441i I 

LJ,~!>, ~7(1 

1, (14!1, fc'4 

I, 110, 2"1 

l, 170, 44:1 
1,2:iu, :it;o 

l, 290, 01!1 
l' 349, ,111 

J 1 4or-:, f>J7 
1

1 
4(i7, ;):U 

1, :~i!G, <:au 
] ' f)~4' H:!J 

l,Ml,877 
1,69!1, :lt'.17 

J '7[)(),541 

l,Sl:J,:l:m 

y . 

Metres. 
4[)] 

l,t'<{);) 

4. Otll 

7,219 
11,271" 

l(j, 2:~8 
1
, 

22, 0\!7 

~t:, ~;,4 

:{fi,;107 

4;-), or,r) 

fJ4, 49G 

64, e:io 
7H, O:->:! 
f,~, JGl 

](11. 15:! 

115, U:2~ 
l2!J, 71'1 

145, c10[) 

rn1, £no I 

IW,2i'l0 

1H7. ;JJ:~ 
2Hi, (iJIJ 

;!:H)) f,l)~; I 

2::-,1, :mg 
27!1, 024 

:llll,524 
324, tl62 
3.19, o:u; 
374,040 

:199, 866 

Latitude 6Uc. 

T. !/. 

·- - -- - -----
Metres. 

r,r.,799 

ll1,f>li9 
Hi7, :12'.J 
2'2:1, o:lG 
:a~, mm 
:1:14, :lill 
:\t'!l,tl\!:l 

44f>, ~Gi 

:>00, 5HO 
r»fif>, 809 

61(), !J(l(J 

!;()5, i:'52 

720, (152 

77f>, 288 
82\), i4fl 

Metres. 

422 
l,687 
3,7ll4 

(i,744 
rn, 5;m 
15,Hm 
20,fi42 

26,!JG:l 
34, JOI 
42,086 

fiO, 903 

(i0,[)5:1 

71,0:31 
82,336 
!)4,467 

l,atitu le '"-~· Latitude r,so. 

J: !I· "'· Y· 

:1 
4 

(i 

7 

b 
u 

JO 

J\JelTl'S. 

60,7G2 
121, []2 
182, 2:1,, 
242,920 

:m:i, ,;52 

:.JG.!, 12\1 
424,609 
4,.:,-., 007 

545, ;1(12 
f)()G, 47!! 

GtiC> 1 5i8 

72:;, 4:13 
1~.>, 1~=~ 

~44, 7(:)4 
904, rn;, 

16 9G:J, 372 

17 j 1, U22, 372 
18 l, Or'I, 1;.;; 

Hi 1, l 39, 704 
20 1,198,0lli 

21 
22 

25 
2G 
27 
28 

29 
:iv 

1, 25G, OM 1 

J, :~13,8:18 
1,:in,:1:16 

l, 421',fJ4U 

l, 48;1,441 

I, G4~, rnn 
1, r,9e, 210 

1,654,177 

l, 70!l, 730 

1, 7fi4,HHl 

. Metres. 

44;, 
1, 77H I 

4,002 
7, ll4 

11, 113 
rn,oou 
~1,772 

28, 4;30 
:ir,, 971 

44, :lD3 

G:~, GB6 

(i:l, 876 
74, g:~~ 

Hl, 8G1 

rnJ, fillJ 

u:J, :l:lo 
127,8(i3 
14:l, 2:i[l 

15!J, ;;18 

17G, G2:.! 

Hl4, 51'3 

21:~, :w:~ 

23:l, 0411 
2":3, ;,:18 
274, t)()[) 

2!J7, 02'.J 
:l20,00G 

:14:1.810 
368, .1:10 
:m:1,s61 

Metres . 
59, 123 

l Ii', 234 
177, 3Jf' 
236, :l()4 

295, 3f>8 
:154, 287 
41:1, 13[) '1 

471, 90(1 

r):~o, 5&~• 

ii89, OH!J 

li47, 51 l 

70(),783 
:u:i,sm 
821,84B 
879,Gl6 

!J:l7, 192 

994,561 

I, 051, 7141 

l, 108, G37 I 
1, 165, 317 

l, 2'21, 74fJ 

J, ~77, t'i~)7 I 

l,:;:)3, 774 
1, :Jtl9, ;irr, 

l,444,{ia/ 

1, 4\J!J, (i(ll 

1,flfi4, 2:i7 

l,fiUi",5:m 

l,t>l12,472 
l, 7H!, 051 

Metres. 
438 

1, ;;,o 
:>, 9:18 
ti, iJH9 

](), 9:14 

lG,742 

21, 122 

27,!J72 

3f>, 391 

4H,67i 

52)t-:2~ 

G2,844 
7:3) 721 
65, 4f>6 
98,049 

111, 4D4 
125,791 
140, 935 

lii6,H22 
173,7"2 

l!ll,418 
~09,917 

2'29, 24f> 
249, 39!1 

270, 37:l 
292, 161 

ilJ4, 762 
:1:it1, 169 

:162,:177 
:!87,:181 

J,atitude 59c, I Latitude 60°. 

------c------1- ----·------

16 

17 
18 
]!J 

20 

x. 

Metres. 

910, 731'> 
!lfili, 4111 

l,021,974 

J,077,~>I 

l, 132, 290 

l, ll'l7,077 

1,241,597 
1, 29", 840 

J, :349, 792 
1,403,444 
I, 45fi, 781 

l, 509, 79l 
1,51i2,4tl:l 
l,tll4, 786 
l, 6£;(), 74i 

y. ! ! 
l x. \ y. 

i---·--·1----~·-
Mctr..•. ! Metros. I Metres. 

to!J, 523 ! 884, 014 I 101, 419 
12:1, 56" 

1

1 gas, 081 I i21, mo 
138,439 001,9a1 

1 
1:35,776 

154,142 1,045,557 I 151,175 

170,670 i I, 098, 9441 Hi7.382 

l 88, 0'20 1, 152, 079 i J 84, ::!95 
206, rn1 1, 204, n52 I 202, 20s 

2-28, 168 l, 257, 54911 

2'20, 818 
244,938 1,309,859 240,222 
2Gf>, 553 I, 361, 870 260, 414 

286, 949 I, 41:3, 569 I 281, 390 
3S9, 13!1 1, 464, 946 i 303, 144 
:i-J2,121 1,:.15,988 I 325,674 

31''5, 888 1, 566, 6821 348, 971 
380,43" 1,617,019 373,033 



 

THE UNITED STATES COAST SURVEY. 

'l'AilLg IL-Cu-ordinates ef rnn,ature-Continueu. 

0 

4 

7 

8 
9 

JU 

JI 

12 

13 
14 

lr> 

Hi 
l'i 

18 

HJ 
20 

Latitude GI c>_ 

x. 

Metres. 
;-,4, omi 

101'.l, Jt)G 

JG2, 24(; 

21G,2G8 

271), 241 

:l24, li">I 

;177, 9H:) 

4:~ I, 7:~2 

485, :177 
5:18, !JU!i ! 

592,:m; 
64<,, ;,s5 
698,70:1 
751,()513 

804,440 
8[>7' (J~):"l 

90!1,42.-. 
961, li07 

1,013,564 
J, 06D, 285 

J, ll6, 7"9 
l, 167,!171 

1, 21s,m1 
1,26!1,567 

1, :nu,92>1 
1, :1fi9, !181 

l,4W,715 
1,469, 119 
l, 518, 179 
1, 5uG, BSiJ 

y. 

l\Jetre>. 

4!J 
l, CiG2 
:l, 7!l) 

G,GUG 
10. 318 
14, f3,)[) 

20,214 

2G, :l\14 

:i:i, ;~\14 

'11, zrn 

49, 1'47 

f>Y, zn:) 
6Di f>flf) 

RO,G2G 

92,502 
10:-,, 18:-, 

]]d, ()67 

J:l2J U48 

148, 024 
163, 8:11 

180,545 
lll7, !!84 

216, 20~; 
235, J9(i 

254,961 
27f>, 492 
296,784 
318, 8:14 

341, 636 
365, 18~l 

~ LatitndP 6f>". 
_21 
"bi;·-----~--~-~~--·· 

"' ~ x. y. 

0 i 
J I 

~Ir 
5 

6) 
~I 
9 

10 I 
11 I 
12 
13 
14 
15 

Metres. 

47, IH8 
94,324 

141, 4f>6 

188,553 
2:1f>,f.ll'2 

28'2, f>88 
:{29, ;,14 

376, 3f>I 

42:1, 095 
469, 732 

f>16,?.52 

562,643 
608,893 

654,991 
700,924 

Metres. 
:17:1 

l, 402 
3, :357 

5,967 
9, :122 

1:3, 420 

lt<,262 ', 
2:1, R44 I 

30, 167 

37,229 

45,0'27 

53,558 
62,826 
72,823 
83,547 

Latitude 62°. 

T. 

,lJ ctrcs. 
52,:mu 

l114,7fi7 

lf')7,1HJ 

2(19, 4:14 
261, 711U 

:11:1, fl03 

36fi, 0:12 

41~,07:; 

4711, (l](i 

5~1,t-!46 

f)7;), ;)5;) 

62G, 1!.?~i 
fi7(), f)4f'> 

7!!7,t::O~ 

i02!J, 801 

8~0,507 

931, UUc> 

mn, 2s1 
I, o:JJ, 324 

l,081, 122 

] ' 1:>0, 6Ci4 
1, 17\J, !J39 

1, 22&, !l:~l2 
J,277,(i33 

1, :126, 031 
1,374, 114 

1' 421, ,-;70 

I, 4GIJ, 289 

1,510,359 

y. 

ltlltn:s. 

404 
1,m;:, 
3, ():3:; 

G, 4;,7 

W,087 

14, ;,22 

19, 7GJ 

2i>, 80:1 

at, ti47 1 
·lii, 2t!!I 

4fl,7:w 

f>i, ~•(iG 
t)7, 99;:) 
7~, 8]f; 

90, 426 
102,1'22 
1 I(), OllU 

1:!9, 958 

'44, 693 
HiU,2Ul 

171i, 471:; 
l!l3, 520 
2JJ, :J24 

22H, H85 I! 

24\), HJ!) 

261J,2fil 

290, 06.~ 
31 L fil2 

:133, R8() 

356,i'.:94 

L11titmle 66C. 

M<tres. 
4f>, :197 

tl0,78:1 
J:m, 145 
181, 473 

2213,755 

271,97U 

:u1, 1:11 
362 208 
407, 191 I 

452,060 

496, 83:l 

541, 472 

585,971 

630, 32'2 
674,513 

11· 

Metres. 
:{62 

], 448 I 

:3, 2S7 I 

5,789 
!!, u-1:~ 

J:J, ()'2(1 

17, 716 

23, 132 

29,2fi6 

36, 116 

4:~, 681 
51. 959 
60,948 

70,644 
81,047 

7 

e 
~) I 

JO, 

11 ' 
12 
1 :~ 

14 
JG 
Jl) 

Ji 
18 

Hl 
20 

24 

2(i 

27 
28 
2\l 
;w 

0 

](j 

17 

kl 

19 
2U I 

21 
2'.2 
23 
24 
zr, 
2G 
27 

28 

29 

30 

jW«tffJ.<. 

50, (i(;.1 

101, :nn 
ir)J, u.t:-> 
20~, i>3(i 

i~i:\, 077 

:w:), r1r)~ 
:1.;):~, Utiti 

4114, 2'"'" 
4'14, ;,12 

[,{14,fi2:i 

fiti4, tiH~ 

604,476 
(ffi4, 1 f'-.~ 

7{13, '41 
75:1, l:!:Ll 
<"(1:2, :32() 

er_11, ;r;_;4 
!1(111, 1:{4 

9413, 713 I, 

!197, (1;:; 

l,045, ]8(i 

J, (1!J:I, i>iG 

J,140,642 
1,11'7,Hiil 
l,2:14, 9% 

1,2e1~729 

1,328, J:J4 

1,374,257 

1,420,028 
l, 465, 45() 

y. 

Jt!Ffr(S. 

3!14 
I, 576 
:i, :.15 
H, 30l 

!I, >:'44 

14, 172 
HJ,~,..;r-) 

l!i),lt'l 

:n,~~,.. 

:~P, :nu 

4i l ;5:-1;{ 

ilH, ;,(ii) 

ti6, :;;)~ 

7(i_ [)J] I 

c~, 2::.u 
HIO, :;:H 

11:1, rn2 
126. t'll 

141, lb7 

156, ~l](i 

172, rn1; 
18~,.'-'1!3 

206, 192 

224,2!/tl 

24::, J:l8 

262, 707 
2,~;J,(1{1(1 

:m4, m:i 
:12r,, 740 
:l41', 171' 

Latitude r,;;c:. 

x. 

Jlfetres. 

7·1G, (it3:l 

7fl2,255 
8:{7, 629 

882, 793 

9:l7,736 

972,447 
1,016,914 
1, 061, 127 

1, 105, 075 
1, 148, 746 
] '19'2, 129 
1, 2:35, 214 

1, 277, ()91 

1, 320, 447 
l, 362, 57:l 

y. 

Metres. 
94,H!IG 

107,158 i 

l·iu, 059 
1:;:1,066 
147,98() 

lfi:'l, 015 

178,74H 

J9fi, 184 
2hl,:ll8 
230,144 
248,f~~ 

207,857 
287, 7:~4 
:me, 2sn 
:Ml,50() 

----------··--'-------------~·---------------- -- ~ - ------

ltlctre.<. 

4to, li'.!4 

B7, 8:35 
l4G, 72:1 

W5, ;,74 

244, :l77 

:w:i, 121 

:J.JJ, 7!12 
:m11, :1iH 

4~~."3) r'-fi9 

4.':'!t, :,;;)a 

5;~;>, :-~15 

5M:l, t).J.7 
6:11, i;;;() 

(i7!1, 41iG 

7;27, 13~ 

771. •i.17 
821, !JJ;) 

i:'ml,llO/ 

915, tld;J 
!J(i2, ;,40 

J' 00~' ~»[)fj 
1, OiiS, 126 
1, ](IJ, (J;q 

1, J4f>, m:i 
J, 192, 02!1 
l, 23i, U~ll 

1, 2."l,f';"I] 

l, :~~(), '2~)~ 

1, :110, 410 
l, 414, /,"l;; 

181 

y. 

MclTt'$. 

:1-:4 
l, ;,a;:, 
:1, ,15;; 

6. lat' 
~J, fJ69 

J;{,blJG 

11""'. 7:~;, 

!r.!4, il:.!7 
;ii, u;12 

~fr:, ~VG 

H-1, tl:t~t 

74, !}12 

~fl, 94;, 

H7, 7~;> 

I HJ, 247 
12:>, ;-,rn 
]:Ji' f>lO 
1;,2,21-1 

JG7,7U7 
J8:l, H!17 
2UO,til0 

:!JE', 4:;9 

2:36, 7~~~ 
2:).r,, 837 

2i:1, f>94 
~H(), OC)l 

317, w:1 
:tm, 04;, 

Latitude (itiC. 

Metrts. 
11e, r):~2 
762, :169 
806, OlJ I 

84\l,44!! 

892,(i71 

9:>5,6tj(i 

078,42:1 
I, 020, 9:>2 
1,063, It'll 

J,105.lfiH 
1, J4n,eri7 
I, Jl't:', 2(i2 

1, 22~•, :~67 
1, 270, 1&7 

l,:ll0,()2(i 

y. 

Metres. 

92, 1r,:1 

1U3,95H 

1 rn, 4trn 
12!), 661 
14:1. 5,rn 

15,;..:, l~:l 

]{;{, :!% 

] ~~-. :J2:) 
i!IJ;"),(l.,j(I 

~23,227 

241, ]t)(I 

25!1, 797 
2/B,071 

2Ht!, (f.)I 

:H9,i\74 



 

182 

x. 

c .lWetres. 

43,Gl'2 
2 87, 214 
:l J:W,79:l 
4 i 174, :l3i" 

(i 2Gl,2i'2 

7 : :!04, li58 
8 ' :!47, !lii7 

!I ' :J!Jl, lli4 
10 I 4:\4, 271 

II 477,2()\i 

12 520, 1:11 
l:l 562,874 
J.! , GOf•, 4Gt' i 
15 : 647, 911;; 

16 690, 172 

Ji 732, 21i2 

18 774, 16:J 

J!j 81 f1, ti66 

20 ' 8~7' ~07 

21 898, 1127 

22 i !J:l!I, 6()4 
2:1 i 91'0, 4;;9 

24 I, 021, 00:.l 

2f1 I, OtiJ,281 
\!Ii 1,l01,28fi 

27 1, 141, 007 
28 1, l8U, 432 
w 1. 219,ii53 
:~o 1, 2~,:0. :mo 

y. 

llfetres. 

:ir,o 
I, 401 

:i, 15;;. 

'" ()()4 
8,754 

h!,60:l 

17, 149 
22,392 
21', :129 
31,960 

4:!, 282 
r,o, :!!Jr, 
5~, !101 

63, :li:lO , 
7.~. 441' i 

8[1, Wi:l 
100,\i24 

ll2, 72i> 

123, 4Hi:l 
13tl,\M9 

15:~, 04~> 

1m, 812 
JS;l, 237 
l\)>), :n4 I 

2W, 041 

23:l, 41:J 
2i>l, 426 
270, 07') 

289,3G5 
:109, 260 

0: 

2 LFititude 71c,_ 

"&. 1 ____ _ 

§ 
..:l 

:i 
4 
f> 
6 
7 

8 

!l 
10 

jJ 

12 
I:l 

14 
15 

x. 

Metres. 

3ii, :l4f1 

72.tiBO 
IOH, nor. 
145, 280 

181, f126 

217, 72:1 ' 
2:-,:.i, 8fi() 

289, \)28 

3'25, 917 

361,818 

397,619 
433,313 
46.oi;, tl88 

504, :137 
5:W, G46 . 

y • 

300 
1, 200 

2, fi()fJ 
4, 797 
7,49:l 

10, 78tl 
l4,6W 
1!1, 166 
24,247 

2!', 9'22 

3G, 18H 

43,045 
50,489 

58,520 
fi7. 134 ' 

. •I 

REPORT OF THE SUPERINTENDENT OP 

IL-Table qf co-ordinates-Cont.inned. 

LFttitude 6Bc. Latitude (iOO, Latitude 70°. 

x. y. :r. Y· 
--- - ----~ -----~: ____ ----------

,;.Wetrcs. 

41,815 
li:l, (j]8 

l\Ji'i, 400 

]()7' 143 
208, 85'.l 

250,504 

29:!,088 
33:l,i\H7 
:l7G, 01·~ 
4Hi, :ao 

4f)7' :lf>-l 

49t<, (i48 

539,ull 
580, 4:14 
6:21, ]{);) 
(;ti!, ()JI 

7lll, 94;, 

74;2,0U5 

7d:2,0Gl 
821, 80'i 

861,338 
[j(l(I, (i4!) 

9:JU, 72:i 
978,552 

l, 017, 124 
J, Of,fi,429 

J '093, 4"9 
l, 131,202 

l, 168, 649 
1, 205,791 

ftJ,ttres. 

:1:18 
I, ;;,-,3 

3,045 
f>, 4]~ 
8,45·1 

12,171 
rn, r,;;i 

21,6~4 

27' ~{5~ 
a~~, ilil 

4n, 8:l'2 
48,;;6n 

5ti, ffJO 

6ti, 0:1:1 

BG, 1;;:1 

Vi' 166 
108,851 
121, 183 
13·1, liiO 

147, 780 

162, 0:11 
171), H2i 
19-i, 449 
208,597 
225, :l67 
242, 7;;4 

260,755 
27fJ, :364 
298,S76 

Latitude 72G. 

c 

2 
:i 

4 
5 
6 
7 
r; 
!l 

10 

1l 

12 
1:1 

l4 
15 

16 
17 
18 

lH 
20 

21 
22 

2;3 
24 
25 
26 ~ 

21 I 
28 I 

29 
:30 

I 

Metres. 
40, 0(14 
79, O!)(i 

Jl9, HG>l i 
JG9,H08' 
HI\!, t\05 ] 

2:i9,04!l i 

27!J, 4:io 
3W, 136 
:158, 75B 
3!:)8,2/'3[> I 

4:n, 7iJr) : 

477,IJJO i 
r.16, J:'ili ; 

5;:,r,, 220 i 
f>94, 121 i 
6:l\!,857 
671, 425 
700, 81;, 
748, (JJ(j , 

786,011' 

s2:1, 812 
86J,:l87 
898, 734 
93;),840 
07:1, 700 

1, 009, 301 
1, 04f>, 634 
1,08J,61'!l 
l, 117, 458 
I, li\2, 9:\0 

Mttres. 

:J2G 

1 ,:104 ' 
2,ll3:l 

r,,21:i 

8,144 
II, 724 
JI), 9i\:l 

20,s:io 

2fi,:l5:l 
3~,520 

3H,3:ll 
46, 784 I 

fl4, 87G 

ti:}, 601 
72,96H 
8:!,965 
93,592 

104,<'44 
116, 721 
12\l, 220 

142,335 
l51i, Ofi5 

170,405 
Je:,, :ir,2 

200, 901 i 

217,04ft 

233, 791 
251, 12:1 

260, 03!) ! 

287, 5:16 

'.L 

Metre.<>. j 

31', 180 : 

7fi, :i;,o I 
114, 44!J 

152, G18 I 
mo, 69:> I 
228, 722 I 

2GG, (i1'G I 
304, ;,710 

:i~2. :lilfl I 
3t<o, 10B I 
4li, 725 ' 

455,:!:.!0 
4H2, ()] 1 
52!l,8()lt 

560,907 
G03,H21 
ti40, 7 l:l 

677, ;13:i 

7J;l,770 
;;,o, om 

786,059 
821,890 

8G7' (;02 I 
8\12, 882 

928, 022 I 
962,913 

997,545 
l,O:ll,908 
1, 065, (194 

l, 099, 793 

y. 

Mares. 
:ll3 

1,252 
2,817 

5,007 
1, o'2:l 

ll, 263 
l:J,325 

\W, Olli 

25, :JJ5 
:n, 240 

:17,78:1 

44,942 
52,714 
61, 100 

70,094 
7!J,6!l() 

89,H03 
JOO, 711 

ll2, llH 
124, 123 

Jatl, 720 
14!J,!!05 
rn:i, ti78 
178, 0:11 

192,964 
208, 471 

224,548 
241, 190 
258,393 
27{), 15f• 

Latitude 72°. 
] 1-----~-atitude 110. , 
'bi; I 1-------, ---

_,,_..:l_s_l ___ x. _____ Y_· __ i 
x. Y· "· 

---M-et-rt-s.- --M,-et-r-es___ 0 I Metres. Metres. \----Metre=- -
34,498 286 161 574,810 76, :J30 I !)45,532 

68,987 J,145 171 609,817 86,J05 578,74(i 

IO:l,457 2,576 18 644,658 96,4fi6 'I 611,800 
137. s9e 4, 580 19 I 679, 324 101, :i8o 644, uoo 
172,:io1 7, 154 20 i 1rn,so3 118,87'6 1 677,:{94 
206, 6G7 I, JO, 2!19 I i 

21 ! 748, 090 1:30, 9391 240, 956 14, 015 I 
22 I 1s2, 172 143,565 

275,189 18,298 
23 816,042 156,753 

309, :14:; 2ci, 15U 24 I 849, 688 170, 497 
3

'rn, 
417 28

' 
568 

2G 883, 104 184, 795 

377' 394 34, 550 il6 916, 279 199, 643 
411, 266 41, fJH6 27 949, 205 215, 0:36 
44f>, (>'i6 48, 203 28 981, 872 230, 970 

478,1;63 i 55,860 29 1,014,272 247,441 
512, J 68 i 64. (J93 ::JO 1, 046, 395 264, 444 

709,!115 

742, 24l 
774,362 
800,270 
8:)7,%6 
869,411 

H00,626 
931,59:1 

962,304 
992,749 

y. 

Met-res. 
72, 871 

82,203 
ll'i,os4 

10'2,513 
n:i, 485 

124,999 

J:r7, 052 

140, 63<J 
162,758 
176,404 
)90,575 

205,266 
2' • .!0, 473 

236, 192 
252,418 

--------------------------·-----



 

THE UNITED 8TATE8 COAST SURVEY. 

II.-Tablt ef co-ordinotes-Contimw<1. 

Latitude 7:l-. Latitmle 74'·-'. Latitude 75· 

·---- --- .. -- ·--- ----- ___ ,,_,,.,, ___ _ 

0 

3 
4 
fj 

G 

7 

ti 

~l 

lli 

JI 
]\! 

l:l 
14 
l;) 
](} 

17 
13 

rn 
20 

~1 

22 
2:l 
24 
25 

2G I 
27 

28 
2!:1 

30 

"'. 
'""' E 
·s., 
"' 

! 

x. 

Metus. 

:12, (i41 

UG, :.,t7:J ! 

\J7, tOtlti 
i:iu,474 

Hi:!, 024 
W5, fJ29 

227,979 

2liO,:lfiti 
2n2, 6e1 
324,913 

~)~>7' {1[>6 

:31'9, 099 

421, 0:13 
452,t35(f 

41'4,541 
51{}, 097 

f>-17, ;;]() 

G78, 709 

()09, 868 
G40,79G 

G7J,54G 
702, 10~1 

7:12,476 

7G2,G40 
792, f>9 l 
822, :i21 

851, tl:t2 

881, OtlG 
mo, 104 

!.!:kl, 8G9 

Y· 

JU ct res. 

272 
1, 090 
2,4fJJ 
4,3[>7 

(i,illlG 

9,799 

l:l, 333 
17, 4U9 

22,024 
27, 178 

:i2, 8Gl) 

:3!!, 097 
4:>,e5s 
5:l, lf>l 
60,974 
69, :l25 
7tl, 201 

87,GOO 
~J7, j'!l) 

Hl7, 9fjt3 

11':!, 9JO 

1:io, :314 
142, :HG 

154,82.t 
]()7, lltl:3 

IBl, 280 
1957~52 

20!J,714 
224,fi62 
2-l0,003 

Lutitu<le 77°. 

0 CL y. 
_":J. _____ .. _____ , 

0 

1 
2 
3 
4 
5 

G 
7 
8 
9 

IO 

11 

12 
13 
14 

~51 

Metres. 

25, 117 ! 
50,227 
75, 3~.2 

100,395 
125,.UO 

150,448 
175,413 
200,327 
22.'l, 183 
249,973 

274, fi9'2 
299, 331 
323,884 
348,342 
372,701 

Metres. 

214 

854 
J, 9-22 
3,416 
5,336 
7,682 

10;453 
13,648 

17,266 
21,307 i 

2.'l, 768 

30,649 
35,948 
41,664 
47,796 

x. y. 

.i11ctrcs. 

3U, 77't 

G1,5:_m 
92, 2Di 

J2:l,OOH 

1r.:i,fi06 

lt\4, :HO 

214,!1:32 
24f>, 4G4 

:JU(i, :Jll 

:1aG, Gill 
:JM, 814 I 
:mo,914 

42ii, uo:i 
4(>(), 7i~ 

48G, GI :J 
fJHi, J Jlj 

54;,, Gi4 

G74,~7t-: 

GU4, ll:.!O 

G32,9H4 

6()1, i8t3 
690, 3H6 

718, t'IO 

74i, 02:2 
775,023 

802, t'l!li 
8:30, :163 

8fJ7, 686 

884, 7G\J 

Metres. 

1, 03:l 
2. 32:! 
4, 129 

6, 4t>(f 

9,2>-(t} 

12, C3i» 
rn, 4\JB 
20, ~71 
2f>1 7;j(i 

31, 149 

37,050 

43, 4t>7 
50, :ior 
.l7, jij] 

6:J,@3 

7 4, 104 

i:':l,011 
92, 4JlH 

102, 2!Hl 

112, Gifi 

12:l, 538 
i:~,rl81 

146, 70:3 
158,H99 
171, 7G7 
18i\ llU;l 

we, 10.i 
212,865 
~27, 4tH 

Latitude 7t<~'. 

:l. 

Metres. 
2;;, 215 

46, 42:1 

69, ti18 

92,.792 
115, 940 
139,054 

162, 121 
185,153 
208, 12..'i 
231,036 

253,879 
276,650 
299,339 
321,941 
344,449 

y. 

Metres. 

198 
7H3 

1,78:3 

:J, 170 
4,951 
7,12tO 
9,()99 

12,663 
lG,020 
19, 76!.l 

23,908 
28,437 
33,3..'14 
:l8,657 

44,346 

3 
4 

(i 

7 

8 
0 

JO 

II 

12 
l:l 
14 

JG 
](\ 

17 

le' 

HI 
20 

21 

2li 

27 

2tl 
29 
30 

27 

28 
29 
30 

x. Y· 

Metres. 
~t·, eU7 

f>7, 7t5G 
8(i,Gfj8 

11.:1, flOl) 

144, :121 
r;;\, 09;:, 

2lll, bHl 
2:~0, 4~7 

2~fD, U~B 

20i' 1\17 

:JIG, OG4 
;14~, 420 
:\72, Ctll 

400, F:32 
42~, 871 
4f){i, 7a7 

4cl.!, G75 

&12,2:24 
5:)9, i-2~ 

567, 079 l 

594,26!0 
621,2!01') 
G4.tl, I:l:l 

6i4,7!J2 

7Ul, 2l:ilJ 

727,5~H 

7f>:l, i)~l] 

77!J, 4:1io i 
80[>, Q(\f) 

830.46:! 

Metres. 

244 
974 

2, lH:>. 
3, 896 

C,Otl6 
P, 7()::2: 

ll,\J22 
lf>, f>GG 
J!I, G9:l 
24, :)U;!: 

29) :~no 

:H, !l58 
4.1, OO:l 

47, 52:l 
!3·1,:ll'i 
61, 9t':l 

m1.91t< 

7,~, 320 

87, 18.13 
BG, :;17 

lOli, :lll7 
llG, ~,;,4 

1~7,25J 

1:l::', 406 
130, lllJ6 

IG2,0J4 
174, ,.,~{4 

1~7,457 

200, 813 
214, GOO 

Latitude 77'. 

:l, 

Metros. 

516, :l42 

539,799 
563,101 
586,240 

609,209 
032,002 
654,fi!:! 
677, o:i3 
699, 258 : 
721, 281 i 

y. 

1ffetTes. 

[>4, ;340 
61, ~j(j 
68,661 
76, 43·1 

84,Gll 

93, l\l'J 

102, 173 

111,551 
121, :l24 
l:ll, 489 
142, 04:3 
1&':!, 984 

Hi4, 30G 

176, OOfl 
Jt't',089 

183 

Lal itnJe 7tY. 

z. 

Metres. 

:n, 011 
;,4, 01;; 

81,003 

IU7, 967 
1:14, tlOI 
HlJ, 7% 

18~, 1;45 
21c., 4:19 
2·1':!, 173 
~tie, b~)l5 

2H3,422 
:l21, U-24 

:l41'' :l:l3 
3i-l, G4'2 

4UU, 1"'44 
426, 931 
4frl, ~!Ji1 

47t3, 7:30 
ri04, 42t' 

52!J,980 

5ilf>, Jtlj 

f>8U, O:l2 
60f>, G97 

(j:JO, iiH~ 

f5f>5; 318 

67\J,851 
7U-l. lt'H 
72tl, :324 
7f>;!, ~[)1 

77G, ~~()~ 

y. 

,.,_lJctres. 
22~) 

915 
2, Oilt: 
:1, fif>t' 

5,715 
8,227 

ll,Hl4 
14, (;JG 

k',491 
2:.!,818 

27,500 
:12,823 

:le, 49!J 

44,021 
51,187 
r,~, 1u1 
n:>, 647 

i:J, 53:) 

t<l. 860 

90,62ll 

H9, t<]() 

JOH. 42\J 
119, 47() 

12\l, 943 
141.l, s:i1 

l;,.~, i:io 
Jti~l, l'\f>7 

17J, 987 

18il,f>24 
201, 4G4 

Latitude 71'!''· 

x. 

Metres. 

~1(}~), &>7 

:is!l, 1:;s 
4il, 34G 
433, 41:\ 
4;-,~,, :1;,4 

477, rn:1 
4913,833 
520,357 
541, 72H 

562, !144 
:-is:;, i194 
(\04, 874 

6~iJ,;:)7tl 

fi4(), 100 

GGti,4:14 

y. 

Metres. 

r.o, 418 
f>il, 871 

63,704 
70,015 
78,508 

86,462 

!!4, 793 
lo:J, 19:1 

112. 55!1 
121, Hl>H 
1:11, 779 
141,928 

152,431 
lfi:l,286 

174,490 
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II.-Table of co-ordinates-Coutinued_ 

0 
] 
·&: 

"' 0 

,J I 

l I 

., ! 
~ i 

:i 
4' 
- ' ;> i 

7 
gi 

9 
10 

11 

l:! i 
13' 
H' 

][, 

16 
17 
1.~ 

19 
20 

21 

22' 
2:1 . 

24 
.,. 
"''' 
2G 
27 
28 I 

2n, 
30 . 

Latitu<le 790. Latitude t)OO. 

x. y. x_ Y-

===-- ----------

M•trts. 

21, 306 

42,605 
(.i3, 8U:J 

8fl, Hll ~ 

JOG,404 

12i,617 
141',7\ll i 

16!1,922 
191, 003 ! 
212,02\J 

2:w, 9~11 

2G:l, 8>-36 
274,706 
205, 44[> : 
:irn, one : 
:\3G, GG7 l 
:~~' 1~~ i 
3u,4nJ; 
:rn7, 720 I 

417, 8·19 

437, 854 : 

457. 1:~2 ! 
477, 4i5 l 

497, 078 
Gl6, 53;) 

5'.l(\, 840 ' 
r>;,4} ~lt~H . 
,,73, 974 r 

592, 79] : 
fil I, 4:\:J . 

Metres. 

rna 
7:>ll 

1, 642 
2, 919 

4,560 
6, 5()j I 

1:1,\J:n 
11, 6G3 !. 

14, 75;) 

11", 2ll8 

22, O\!O 
26, 1!)] 

30, 719 ' 
3G,fJ03 . 

40,R:l2 
46, 434 I 

f>2, 377 
58,670 
fi5,:m 
72, 2!:)7 

79,li28 

87,299 
95,311 

10:1, f,()() 

112, 343 ' 
121, 358 I 
1:Jll,10:1 

WJ,:l74 i 

130, 3()9 
F>il,68<> · 

Metres. 

77' f)():3 
%,1'3{) 

116, 140 i 

135, 410 

1.14,640 

17;), 824 1 

192,957 

212, u:i:i 
231,046 

249, 9111 

268,862 
287,6G4 
306 :lfiJ l 
324'. ~m i 
34:3, 4!)7 

361,9IG ! 

380,228 

398, 427 i 
416, i)O[) 

434, 468 I 

45:.1,2\kl I 

469, 9'J5 
487, :)5:J 

r.o4, 967 
522,231 
ii39, 342 
556,292 

167 

667 
1,500 
2, 665 
4, 164 

3,994 

s, 156 

10, 649 
l:l, 472 
IG,624 

20, 104 

23,912 
'23, 047 
:12, ;,06 

37,289 
42, 3[J.1 

47,820 
53,5fj5 

:if),(i·2j 

1\6,005 : 

72,697 

79, 701 
87, 014 ! 

94,G3!l 
102,562 
110, 79:1 
119, 322 
128, IGO 
l;l7,27:l 
146,()89 

0 

l i 
21 

I 

!j 
~I 
81 9 

10 

11 

12 

1:l 
14 
15 
J(j 

17 J 

1s I 
19 I 
20 

2l 
22 

:1 
25 t 

261
1 

27 

~~ I 
:~o 

·~·--~~~-=--=----------~~---=~====· 

Latitn-de~~~----1--Latitn~e 84c_. __ 

I 
• I :i. y. ; x. I y. 

_____ ! ___ - - I 1 : 

Metres. I 111etre.s. \ Metr.s. I Me.tres. 

2 
:i 
4 ,, 
6 : 

7 

8 

9 
JO 

11 

12 
13 
14 
15 

1:1, 609 l lt< ! 11, 673 ' 101 

2i,214 I 471 I 23,342 J 405 
40,1;!] I 1,061 I :lG,004' 912 ! 

f>4,395 I l,~851 46,6561 l,620 i 

67, ~1t;3 i 2, 945 i 58, 2G:l l 2, 531 

81,51 l i 4, 240 i 69 913 ' 3,644 . 

95,0:15: 5,7691 81:512' 4,958 
108,529 j 7,5az I !13,086. 6,473 

121, 99-.2 I 9, 529 I 104, 6:J:I 8, 190 
135, 417 I II. 7[)9 i 116, 148 JO, 106 

148, 802 , 14, 221 

1

, 127. 628 12, 221 

162, 142 I IG, 914 139, 069 14, 536 

175,434 i 19,838 150,468 17,049 

188, m3 i 22. m j rn1. 822 w, 759 I 

0 

Hi 
17 

18 
19 

20 

21 

22 
23 

24 
25 
26 
27 
28 
29 
30 

Latitude sic. Latitude s2c. 

x JJ· I x. y. 

I +------
1Wcires. 1· 

17' 168 
34,9:31 . 
5:!,384 

69, tl:.ll 
87) 2:18 

104, 6ll8 

121 '98~ 
J:lfJ, 310 
156,592 
173. 628 

191, 011 

208,J::l8 
225,203 
242,201 
2ii!l, 127 
21:,, 976 ' 
2H2, 74;1 
309, 42:l 

326, 011 ; 
3W, f,u:J 

3;,s,092 
:~75, 175 i 

391, ;345 i 
407, 401 ' 
423,335 : 
439, 14:! : 

4ij4,821 
470,363 

485, 76fi 

f>Ol,024. 

llletres. 
151 

602 
1, :~55 

2,408 
:1, 762 

5,416 
7, 369 

91621 
12, 17:! 
1:., 020 

18, JG4 

21, 605 i 

25, :340 i 
29', '.3G9 
:33, (i90 
31', :J02 
43,204 
48,:3% 

:i:l, i:i72 I 

?)\), li'.)4 ; 

65, 679 i 

7:!, 007 i 

78,614 

85,498 

9:.!, 6Ci9 
1011, ug:; 
107,799 

115, 77:) ! 
124, 014 

132, f>20 ' 

Latitude s:J0 • 

Metres. 

15,541 
31,077 
46,605 
62, 118 
77,612 

93,01'4 
108, [128 
rn:J, 939 I 

139, 31:1 
154,646: 

169, 932 i 

185,168 
200, :J48 
2]5, 169 
230,5~5 

2.1,:,, f>l2 

260,426 
~i5,~62 

.290, 016 

304, 68:\ 

:119,260 
:1:;:1, 740 

348, 122 
:162,.399 . 

:J76,56H 1 

:J00,624 I 
404, 564 . 

411', :183 l 
4:12,077 
445, 64-2 : 

Metres. 

l34 

5:17 
1,209 
2, 148 
3,3f>fi 

4,831 

fi, r.7:3 
8,582 

10,857 
1:1, 397 

16,202 
l!l,271 

22,603 
26, Hl6 
30,0GO 
:H,J64 

3tl,f>:37 
4;3, 166 

48,051 
5;), J9J 

&8,t182 
64,22{) 

70, j 18 

76,2i>l'l 

82,645 
8!l,27;~ 

9\l,147 

J03,258 
110, 608 

118, 19:3 

Latitude 84 °. 
-----------1---- ---------~--

x. 

MetT"8. 

214,978 
228,035 

241,024 
253,940 

266, 780 I 
279,:;41 I 
292, 217 ' 
304,806 
317,303 
329,700 
342,008 
354,209 
366,303 
378,287 
390,158 

Y· 

Metre.s. 

29,985 
33, 822 

37,885 
42, 173 

46,683 

51, 415 

56, 36i 
61,539 

66,927 
72,532 
78,350 

84,380 
90,621 
97,071 

103,727 

x. 

Metres. 

184, ::181 

195,579 
20£,717 
217,794 
228,805 

239,747 
250,616 
261,410 

272,126 
28'.2, 759 
293,308 
303,767 

314, 136 
324, 410 

334,586 

y. 

Metres. 

25,769 
29,067 
32,558 
36,24:1 
40, 119 

44,185 
48,441 
52,885 
57,516 
62,332 
67,33l 
72,514 
77,876 
83,418 
89,13!1! 201, 8.56 , 26, 37 4 I 113, 128 ; 2'.!, 6661 

---------------------'-----'------------- - - - ------
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II.-Tnhlc qf r·o-ordi1wtfs-C:onti111wr1. 
-------------·-----------, ---------------------------

Latitude 85c. 

2· .• 

0 ,'1-f<tres. 
l 1 !1,n:{ 

2 19, 46:1 
3 29, 187 

4 38,902 
5 48,60[> 
(5 51'!, 294 
7 67, 96a 
8 i7. GIG 
9 87, 24:{ 

JO !l6, 84:3 

11 IOG,415 
12 115, %4 
13 12f>, 458 
14 rn4, 924 
15 J 44, 3r,o 
rn 1 c,:3, 732 

17 163, 067 
18 172, ;35:3 

19 181,587 
20 190, 766 

21 199, 888 

22 2U8, !l49 
23 217, 947 
24 226, 879 
25 235, 742 
26 244, 5;{4 
27 2c.:i, 252 

28 2131, 894 
29 270, 456 
30 278, 9::.'7 

y. 

3:3'! 
761 

l' ;353 
2, 114 
3, (J4:l 

4, 141 
f>, 4U7 

6, 840 
S,HU 

10,207 
12, 141 

14, 2:l9 
ll:i, 503 
18,9'11 
21,522 

24,277 
27,192 
30,270 
3:l,1;07 

:l6, 903 
40,457 
44, 169 
48,03() 
52,0!'iS 
56,233 
60,5()() 

(j5, 039 

69,667 
74,443 

==~=----=-:::.._--= ·--===-=--=-:-

<5 I Latitude 89°. 

L11titu<le 8G8 • 

r. 

,1fetrcs. 

7,7Hfl 

15,G77 
2:>, 36() 

31, 136 
3d,9(12 

46, 657 
:;4, :397 
62, 1'21 

6!1,82G 
77, f>lU 

8.), 170 

92,805 

JOO, 411 
IU7, 987 
115,r;30 

12:3, 036 

J30,50U 

l :17, 941 
14[>, 330 
152,670 

1f>9, H7G 

l6i, 22C 

Ii'l, 1120 
181 J•73 
1Fli',61i5 
rn;,, 100 

202, 675 

209.5HIJ 
2Jfi,4-10 

223,22G 

y. 

1lletres. 

fi8 

271 
(j](I 

1, 085 
],(}!14 I 

2. 43!! 
:l, :ll 9 
41 :13:1 

5, 4t:'2 
{), 7f)f, 

ti, lt:'I 
9, no 

JI, 412 
1:1, 22tj 

15, 172 
17,249 

Hi, 457 I 

21,794 
24,260 
26,854 

29, f>7() 

:i2, 424 
:i5, :wt1 
38, 4!11'0 

41, 721 ' 

45,067 
4~, f):~~) 

52, 124 
55) ,~;)~l i 

59,661 

! I t 1-~atitu-de 89~_. __ ] 

s .I. i 'I· I 
--~-J_ .. _ .. _: __ ~--1 

c I JlCetres. , IJ1ctrcs. i 

} I __ "_:.__ y. 

0 

2 
3 
4 
5 
6 

7 
s 

Metres. Metres. 

1,949 17 
3,897 68 
5, 845 153 
7, 790 272 
9, 733 425 

11,673 612 

13, 6!0 i 8:t;t 

15,5421 I, 087 

cs 24 

. I 

9 17, 470 ' 1, :l7f> ! 
10 rn, 392 1, 696 ; 

I 
11 

12 
13 

14 
15 

21,308 
23,218 
25,121 
27,0IC 
28,904 

2,051 I' 
2,440 
2,8fi2 

3,:-117 
3,so;, 

3 

5 
() 

7 

11 

12 
13 
14 

JS 
]() 

17 

18 

J9 
20 

21 

22 

23 
2G 
27 
28 
29 
30 

Hi 

17 
18 
I!l 
20 

Latitndt> 1:'7c. Lntitude. ~~.:. 

----------- --------·-· 

z. y. f. y. 

----- ---------· --

1Jfctrcs. 
r-1, ~.t;) 

11, 687 
17,520 
23. :)(ill 

2U, 167 

:l5, (1(15 

41J, >-'12 
46, {i(J7 

5i, :)-d 

;)t', lfl:~ 

G:l, 81•0 

68,fi2~ 

1'1,0lt' 

86,677 
tr2, :n(I 
!Ji, [l)j 

103, 469 
1\19, 03:1 
i14,r,4:i 

120, om 
J2i°), 4f>-~ 
1:w,e:;9 
l3G, 221 
I ·11, f•4U 
141i,817 
152,0Cill 
157, 2:~u 
162, 37-1 

Hi7, 46:l 

'11ctrcs. 

r.i 
204 
4;,,..i 

HJ;) 

I. 2i:J 

1, 1<:12 
2 .. rn:i 
:3, ~;)[> 

4, 1" 
5.llt'I 

G, 144 
7, :~o~ 

8, t171 
9.!.J:l-1 

] I. :195 
l'.2, !);)[) 

14. Gl:l 
Hi, :168 
Jt',220 
20,16D 

22, ~];~ 

24,a5:i 
26.fJB6 
21",914 
31, :J:l.1 

:::J, 1"4i 

:lG, 452 
:1~1. ] 47 
41, ~l3:l 

44,SU7 

Latitmle 89~. 

Metres. 

30,782 
32,651 

:'1'1,509 

36,358 
38, JD5 

40,021 
4t, s:i: 

!I· 

Metr<s. 

4, ~)25 

4,879 
5,4fifi 
G,08:l 

6, 7:14 

7,4W 
8, l:lo 

·n 
24 

25 
26 
2i 
28 
29 
:lO 

1lletre~;. 

:3, R!J7 
7,794 

ll, liS7 

JG,57~ 

J~l, 4tX~ 

23, :;4:1 

27, 21.-, 
:_H, lJ7~J 

:14, !);~,· 

:1~, 77~ 

4'2, (il] 

41;, .i:lll 

50, 2~1-, 
;,-1, O:!G 

:)i, 70LJ 

61, 5!"");) 

liG, 2t!o2 
69, 110~1 
7~,705 

i(i,:lSO 

eo, 031 
ria,0:11 

8';t~~ 

9\1, e:i:i 
94,:11"0 

97 ~ E~k~ 
101, :187 

104, i'45 
10~,270 

111, 66:l 

Jl/.r:tres. 

:i.i 

J:l{i 

:ltlfl 
[,41 

1'149 

1,:12:1 
1. t64 

~' 17~ 
2, 74,... 

:~, :)~11 

4,lUU 

4, ~'' 
f,, 7:20 
fi,629 

7,603 
8,64fi 
U,75~ 

10, 9-2:J 
12,159 
l:l.459 

14. 824 
)I), ::!51 

17,742 
rn,295 

20, 910 
22,'187 
2.i, :i2:, 

20,124 
27, 98:l 

2l.l. 901 

La tit uue 8\)'C. 

.ll1etres. 

4:l, ();{;, 

45, 42'2 I 
47, 196 I 
43, H55 i 
50, 700 i 

I 
52,428 
54, 141 i 

5f>, ~:~ i 
I 

y. 

..J.[elres. 

F!,876 

9,653 
10,461 
11, ;:J(J(I 

lt,170 
J:l, (l70 
14, (1(1(1 

14, 9;,n 
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'I'ABLJ~ HI.-Length i·n metres ef 1° qf latitude a11d longitude. 

-~----- ---------~------ - - ---- --- -------· -

Lat. 1 o of latitude. 1° of longitude. Rauius of parallel. e for me. 

----------- -·---- ---- - ,----------· 
0 Metres. Metr<s. 111elres. 0 

nr. 111, :Jl 11. 7 ti:l,!18G. 3 4,475,5:15 b II 29.f> 

5G l ll, :l28. !I fo2, :J1'G. l 4,311,509 tJ 17 25.4 

r)7 J ]], :J46. 9 60,764. 7 4, 151,2137 8 2:l 12. 1 

f>B lll,364.G 59, 125. 6 :i, 994, 639 R 28 49.7 
;)~) 1 Jl, :lti2. 0 I 

f>7,4G8.2 ~l, 84J' 358 8 :H 18.0 

lill 1JJ,:mfl.1 55,793. 1 :l,691,243 R 39 36.9 
(j] lll,4JG.9 G4, 100.8 :l, ;,44' 108 tl 44 4o.3 
fo! J JJ' 4:;2. :1 I 52, :l\Jl. 8 3,399,779 8 49 46, I 

{j3 1ll,448. 4 G0,66G.6 :l,25d,090 8 [i4 3G,2 

li4 111' 464. u 4~, fr2r>. 7 3,115,884 R 59 lG,6 

(j(j lll, 479. 2 47,169. 7 :!, flt'\!, 014 !I 3 47.1 

66 lll,4l!4. (l 45,:J\!9. l 2, 1'47, :l41 9 8 7. {) 

67 111,501'!. 3 43, 614 .. 1 2,714,732 [) 12 18. :! 

G8 J 11,;;22. 2 i 41,BJG. :1 2,584,060 [) JG 18.C 
(j9 111, G:l5. 5 40, ()(Jj, 2 2, 4f>~\ 20G !I 211 8.9 
70 1ll,54H. 4 I 3t-, 181. 8 2,321'!,053 H 23 48. g 

71 J JJ, 560.,., 36, :346. 5 :!, 202, 4~!6 9 '27 18.7 

72 ]]] ''172. r; 34,499.9 2,078,425 [) :30 38.0 

7:3 111, 5f':l. s 32,642. 7 J,955,744 !.l 3:3 47.0 

74 111,594.4 3t1, 775. 3 1, R34, 3f14 H 36 4f>.4 

75 Ill, 604.;; 28,R9i-<.4 J,714,164 Cl 39 :i:i. :l 
76 Ill, fil4.] 27,012.5 l,59",083 !) 42 ]('. 6 

77 Ill, (;2:l. 0 25, 118. 2 1, 477, 02f1 !I 44 :l7. :1 

78 JJ1, u:n. 3 23,216.2 1. 359, 907 [j 46 fi3.3 

79 111, 639. u 21,306.9 1,243,646 9 48 58.6 
80 111, 646. 1 19, 391. 0 1, 128,165 9 50 5:1.] 

81 111, (i52. 5 17,469.2 l, 013, :l85 [) 52 3G.8 

82 I 11, 6G8. 2 15, 541. 8 899,232 !) 54 9.7 

8:J 111, 663. 2 13,609.7 78G,633 9 5[, 31. 7 

84 111, 667. 6 11, 673. 3 672,515 ll 56 42,8 

85 111, 671. 4 9, 733. ;J 559,807 9 57 43.0 

86 111, 674. 8 7,790.3 447, 439 9 :.s 32.3 

87 111, 676. 9 5,844.8 335,343 9 59 JU. 7 

88 i 111, 678. 6 :l, 897. 6 223,450 9 59 38. I 
89 111, 679. 6 I, 949. l 111,691 9 59 54.5 
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APPENDIX :So. ::!I. 

RESCLTS OF THE PRIMARY THIANGFLATION OF THE COAST OF XEW ENGLAKD, FROM THE :'-IOHTII
EASTERN BOlCNDARY TO THE YICIXITY ()}' KEW YORK. 

The primary triangulation of that portion of the coast of the United Stntes which extends from the 
Hudson to tlw ~t. Croix rivr.r was completed during tlw Rnmmf'r of J 8Gfi, hy thf• occnpatio11 of stations i,y,~,t, 
Hills and Ruland, on L1mg I~land. It hao been executed between the years 1844 and 1865 by tlic party of 
the Superintendent, and the obsCl'vations have been made in great part by Prof. B1:tcbe birn:;elf, or under hi~ 
immediate direction, by the assistants in hi8 party. Near each extremity of this great chain of trian;les, 
extending over four hundn:d and eighty miles, (see Sketch No. 1,) a base• line has been mea~ured; a tl1ird orw 
forms pai·t of tlie branch stretching from tlw direct drnill ovp1· to Cape Cod and Nantucket, :i distance of 
nearly one hundred aud forty miles. 

The most southern one of the~e b1v~e lines w:i,s measured in 18~14, hy the fir~t Superintendent, Prof. F. 
R. Hassler, on Fire bland beach; the intermediate one, in ~Ia:<"aehu:<ett.B, rm the line of the B1J~tnn a111l 
Providence railroad, wa~ mea5merl in 18++, hy ARsistant Erlm mid Blnn 1 ; the mo.'lt northern 01w in lS,57, by 
the present Superintendent, Prnf. A. D. Bache, with different bar,; and apparatuo. The vPrificat.ion~ obtai111•<1 
are thus peculiarly independent of each other, and tlw estimate of the accuracy of tht> results which i,; arriYt>d 
at may be received with confidence. 

In the following pages the probable error of each of the ba~e linee i.' fir~t ef'timate<l, a.• :u-i."ling from the 
three principal sources of uncertajnty, viz: first, the comparison of the measuring rods with the standard 
metre; second, the rn1·asuremcnt proper, or the HUCCPs:-ive contacts of t.he a.pparatuf'; and third, the ascer
tainment of thf:' actual temperature of the bar~, durillg mea,-urement or compari:<nn, by mean~ of thermometer~, 
which themselves are effected by 8onie degree of uncerbiuty. 

Next, the methods of adjm;tment of the triangnlation, with1mt refert'ncc to the length of the base> liHe~. 
a.re explained, and comparisons are given between the measured length of each base line and that dedueet1 
from each of the other' through the triangulation. Ht•re we fiml that tlrn agreenw11tE are wid1in 1he limit.8 of 

the a~signed probable uncertainties. 
'l'he mode is next explained in which the th1·ee sets of valueR thu« oltained arc brought together, without 

disturbing the perfect. adjustment of the geometric,al figure, and the method adopted according to which the 
uncertainties of the :fi11al values l1ave been computed is st:t forth. A table giYing the ob8e1Ted and adjusted 
angles and resulting distances for the whole chain of triangleR conclndeR the paper. 

The discussion;; and computations have been made by Assi;tant C. A. Sclrntt, in cournltation with anil 
under the immediate direction of Assistant J. E. Hilgard, in charge of the office. 

Length.. and accurac,IJ ?f tltc Fire Island base linc.-Tlw site of this baC'e is on the rnnthcru shore of J,ong 
Island, New York, on the Fire hland bench, between the Gn,at :'onth bn:· :tlld the Atlantic ocean, a11d nearly 
fifty miles east of New York l,iay. Tlw measurement W;l~ made in August, September, rmc~ October, 18~14, 
under the direction of F. R. Hassler, then Supcriutemlent of the Coaft Rur.-ey, and by mean~ of an apparatus 
of liis own de13ign. For a full dc8cription of this base apparatu,-, as constructed and med by Mr. Hassler. the 

·reader is referred to the tr:msactions of the American Philoe;ophienl S"cicty, Philadelphia, vol. II, new series, 
1825, pp. 273-280. This apparatus consisted esscnti:tlly of four two-metre bars, m1iking a total length of 
eight metres, placed in contact with each other iu a wooden box, ancl of micrometer microscopes mounted on 
stands provided with movements by wbicl1 the wires c11nld liu brouglit over tl111 ends to the bars projecting 
from the box. The forward microscope wire being brought into optical contact with the end of the barn, 
the latter was next carried forward and its rear end brought under tlie ~:imc microscope, aud thus the oper<t
tion was repeated. 

'I'he distance betwnen the monuments marking the ends of the base was not measured directly, but iu 

order to have the a.dvantagB of the level b!',ach a line starting from the western terminus and running a short 
distance to the southward of the eastern terminus was measured instead, and rnferred to the line bt'twuen the 
monuments by means of suitable angular and linear measures. These monuments are 8i statute mile" apart. 

The four iron double metre bars, A, B, C, D, were compared by Mr. Hassler with the 84-iucb Troughton 
scale of brass, in May, 1834, and in March, 183.'l. Their combined length, derived tl1rough the ascertained 
relation of the Tronghton scale to the committee metre, (the adopted unit of length.) eqnals 8.0000414 metres 
at 32° Fahr. In 1835, after the above comparisons had been made, the ends of the bars A and D were found 
rueted, and after cleaning the combined length of the bars wal' found 7.9999764 at 32''. New comparisous 
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with tlw Be~sel eoutact eompa·rntor, made in 1844 and I SJ5, gave the result 7.99987 l 6 at 32°. 'l'his appa
rent shorteniug of the hars teu years after the base measure cannot fully be accounted for. Part of it may be 
due to corrosion, but it is, doubtless, principally owing to different methods of comparison, one being optical, 
with a scale of different metal, the other by contact with a bar of the rnme metal at1d cross-section. lt has 
therefore been conside1·ed saft>st to adhere to the old comparison of 1834 and 1835, between which dates the 
ba~e was rnearnred, e~pecially since the base measur<e itself employs opticn.l means. 

The temperature of the Lal'S during the base measure was ascertained Ly means of eight thermomet.ern, 
two to each bar. The compariwns with a etanrlard thermometer gave their average index correction +0° .09 
at 32°, and their nxerag(' graduation error -0°.46 at G8"; mean temperature of bars, 800.36; correction for 
graduation error, -0.46; hence the excess of the mean temperature during measure above the temperature 
of melting ice =47°.9. l\lr. Ha~~ler',: determination of t11e coefficient of expan~ion of iron (Transactions of 
the Arner:cau Philowphical Society, vol. I, new serie~, p. 224) gave the value 0.000006963535, wl1ich was 
nRed for the r~dnction of temperattue. For the reduction to the ~ea level we as~ume the average elevation of 
tlw bars above the 111ean or half-tide kvel of the ocean to be 2m.7fi \Ve thernfore find for the length of the 
lin'.' meaRnrell directly the following dnta: 

1725 boxes at 8 metre~ ..... _ ....... . 
Excess of each over 8 metres, or l 72{1 X 0.0000414 . . . . . . . . . . . . . . . . . . . . . . . . + 
Corrt>ction for expansion of bar~ fnr 47°.9 ....... _ .... _ ... __ .. _ .......... + 
Correction fo1· iuclinati1rn ...... __ · ..... _. _ ... - . . . . . . . . - ........ - ... . 
Reduction to half'. tide level of ocean ................... _ ............... . 

Resnlt.ing length. _ . __ ....... _ .. _ .... _ ..... _. ___ ... _ ... - ........ - ... . 

Additional distance, derived from ~evernl linear and angular measures ....... . 

Total length between the mo1mm1'nt s ........................ _ .. . 

J\letres. 

13800 
0.0714 
4.fi03l 
0.2055 
0.0060 

13804.4630 
254.5079 

14058.9709 

In order to e8timate the accuracy of this value we muilt first form ~tn estimate of the probable error of 
the principal dietance. The probable error in the length of A+B+O+D ha8 been deduced from the differ
ences in the comparison~ of 183± and 1835, and found ± 0.0000242 metres; in 1725 boxes this will therefore 
amount to ± 0.0417 metres. 

Whenever the temperature of the air is rising, the t<•mperature i11dicated by the thermometers will be 
higher than that of the bars; in the contrary case it will be lower; consequently, if the number of boxes 
placed duriug n8ing temperature equals the numbPr placed during falling temperature, the length of the base 
would 110t be materially in error from this causP, provided the temperature changes keep within moderate 
limits. Kow we find about 455 boxes placed with rising temperature, 553 with strttionary, and 717 with 
falling temperature. The difference in the first and last case is 262 boxes, and if we euppose the diffe1·ence 
in temperatm·e between bar and air to amount to 2°, the error in the length of the line would amount to 
0.029 metre, (too Hhort..) \Ve may therefore allow an uncl'rtainty of at least ±0.029 metre in the length of 
the base. Besides, the graduation error of the thermometer must be cstimatecl at ±i of a degree, which· 
introduceH a corresponding probable uncertainty of ±0.023 metre in the total length. These two uncertainties 
combined give ±0.0370 metre. 

The probable error arising from the instability of the microscopes may be safely assumed as certainly 
less than 2 i 0 of an illch, or ± 0.000127 metre; the corresponding effect on the length of the base is therefore 
less than ± 0.0053 metre. 

These three sources of error make up the principal part of the uncertainty in the length of the measured 
line; other smaller uncertainties will therefore be included in the combination 

v(D.0417)2+(0.03f6)2 + \00053; 2= ± 0.0560 metre. 
The probable error of the additional distance of 254.5079 metres is found to be ± 0.017, from the adjustment 
of the measured distances and angles, which were not observed with extreme care. Combining this with 
tlwt above found fur the longer line, we ohtain as the probable uncertainty of the base line between the mon· 

uments V(0.056)2 +(0.017)~=±0.0585. 'l'bis is equal to ±2.30 inches, or to 2 nJ270 of the length. The 

corresponding value in the logarithm of the base may be found by the expression ± L'> lM = ± 0.0000018 072 
l 
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where M= modulus of common logarithms, l the length of the base, aml 6l it~ probable error. We have 
consequently tbe following value for the resulting length of the Fire Island lrnoe line: 

14058.9709 ±0.0585 mPtres, 
and its logarithm, 

4.1479535 320 
± 18 072. 

Lengtli. and accurac!J f!f tl1e JJiassacliusetts base line.-The site of tlw ::IIassachusetts Lase i~ Oil tl1e 
Boston and Providence railroad, Bri:>tol county, J\Ia~rnclrn~ettB. aud within a few miles of J'rovid;cnce, Rhode 
Island. The base wa;; measured in September, October, and K nvember, 1 844, by AKsi"bmt Edmund Blunt, 
with tlic eame apparatus as harl been previoubly employ(:d at Fire Islaurl. lts general direction is north
easterly, with a length of nearly lOJi miles between the terminal monuments. 

'I'l1e comparisons of t11e four double-metre bar8 with tlie standard (committee) metre. Ly mea11s of Bessel'~ 
contact comparator, in 1844 and '45, gave their comhilled le11gth A+B+C+l>=7.9Wl87165 metres at 32°, 
as above stated in the account uf the Fire Island hase. 

The mean tcmpernture of the bars during the mea;;urement, corn·cted for grad11'lti11n f'l-ror, was 58°.8.'); 
hence the excess of tempcrnture above that of mdriug ic<: =26°.8;). The ccwfficient of expansiou rernai11s 
11s before. l'rom the levels of tbe railroad track and of baee lillf' th<· avcrngc d('Ylltion abnY<' half-tide at 
Boston harbor is 44.83 metre~. allowing for elen1tion of instrument a hove ground \Ye have consPq ucn tly 
the resulting length of the base, as follows: 

216.'l boxeR lit 8 met1·es . _ .. _ ..... _. _ ..... __ . _ . _ .. __ . _ ............... . 
Defect of eacl1 on 8 metres, or 216Ci X 0.000 I 2835 . . . . . . . _ ... __ ..... _ .. _. 
Correction for expansion, or cxces~ of temperature •ivr1· 32° ....... _ ...... _. + 
Correction for inclination .......................... __ . _ ........... _ .. . 
Bars A+D (at 32°; at northeast end ............. _ ... _ .. _ ... _ ...... _. _. + 
Their correct.ion for 10° of tern peraturc below 3~0 

• _ ••••••••• ___ ••••••.••• 

Additional scale measure ...•........... __ ......................... __ . + 
Reduction to the half-tide level of the ocean ....... _ .... _ ............... . 

Resulting length ..... _ ................................. _ ..... . 

MerrPs, 
] 7320 

0.277~1 

O.DG:.::ff 
3.fl9~Jfl 

o.ooo:i 
0.1012 
0.1:220 

17 326.37();; 

In forming an estimate of the accuracy of thfa value, wr conr:irln fir~t tlw pro ha hie ('t-ror of die as,.ignPd 
length of the four bars, derived from their compari>'un:> with the standaTd metre. 'l'bi~ is foun<l to Le 
± 0 0000055; the probable error in 2165 boxes is therefore ± 0.0119 metre. 

With respect to temperature, we have about 702 hoxes laid with rising and 579 b.,xes with falling tem
perature; for the rest the temperature was stationary. There are, therefore, 1:23 boxe>< nncompeusated, and. 
making the sarnp, :1ssumpti1ms a.s for the p1·eceding case, the uncertainty in thf: lengtli of the base cannot be 
taken !es~ than ±0.0137. Combining this with the grnduati•m uncntainty ±0.0302, we find the probable 
error ± 0.0332 metre, arising from the temperature corrc-ctions. 

The probable error from instability of microscopPs, ns stated for the preceding bas(' line, cannot exceed 

±0.000127 V2165= ±0.00fi9 metre. 
Putting together these three principal probable error~, that of the m<signcr1 length of the base becomes 

v' (0.033:2)2 + ( 0.0119 )2+ ~ 0.0059)2 = ± 0.03f>8 metre>, = ± 1.41 inches, equal 4><:i\-;.-u or the length; the cor
responcling value in the logarithm is ± 8 973 in nnitfl of the seventh place of decimals. \V c have, therefore, 
the following value for the resulting len:;th of the l\Iassachusetts base: 

17326.3763 ± 0.0358 metres, 
and its logarithm, 

4 2387077 42;1 

± 8 073 
Lmgtk anil accuracy ef tlic Epping base liuc.-Thc ~ite of the base is on Epping p)11in,;, umr Chen.}'

field, "\Vashington county, Maine. lt was selected in 1853. by C. 0. Boutelle and J\Iajor JI. Princr>, U.S. A., 
assistants, and the measurement wal!I made in July and Augnst., 1857, by Prof. A. n. Bacht', with the com
pensating base apparatus with contact level, designed by l1im,;cif, and fully de~crib•·d and figured in Coast 
Survey Heport of 1854, Appendix No. 35. 'l'he Epping base is the 8ixth prim11ry lim· men:"uret! with this 
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new compensation apparatus. The di~tallce between the baBl' monuments is not quite 5;! statute miles. The 
lengt11 of tl1P compc11sating tubes No;. 1 and 2 was compared with the 6-mNre iron standard directly, hefore, 
and again immediately after the ba~E- measure. The resulting· length and coefficient of expansion of this 
standard is given in Coast Survey Hepo1·t of 1862, Appendix No. 26, by J. E. Hilgard. Saxton's reflecting 
comparator was supplied with n new sc.ale, also a new abutting screw, with its head divided into 100 divisions, 
and the mirror was snppliecl with a brirrc·l, producing equal angular increments for equal linear incremente. 
One turn of the screw was found =3ti7.l 1 scale divisions, and orn: ~cale division =0.000001360 me:re. 
'l'akiug alternate means to <t1low for progres~ive chauges of temperature, and expaui'ion of bar, three sets of 
23 comparisons of length of th<· standard and tube No. 1, .J nly lG, 17, at the mean temperature 65°.00, gave: 
tube 11."o. I, i<hort<·r than standard 1:300A±2.0 divisions; aud three sets of 20 comparisons with the other 
tubc· gave: tulw Xo. 2, ~hort('}' than standard, at the above temperature, I 088.7 ± 2.2 clivisions. After tlrn 

ba~e measure, fom· t-<·tf< of 27 compari~olls, August 6, 7, gave: tuhe No. l, shortPr tlian stm.clard 1411.8 ± 3.3 
divisions, itt 69°.86; the same numb.,r of sets and 23 cowpari"ons gave: tube No. 2, shorter than standard, 
1195.3 ± 2.9 divioions, at the t.empPrature 69°.88. Combining these 1·esult<', without regard to their prohable 
error. we find tube :Xo. J shorter than standard 0 001844'.{ metre ±0 0000024, and tube No. 2 shorter than 
Rtanrlan1 O.OD1.'i5:31 metre ±0.0000024; the former at G7°.43, tl1e latter at 67°.44. The length of the stand
anl being .'i.9999407 metres ::t 0.0000009 at 32°, and it.s coefficient of exp:m~ion 0.0000()641±0.()0000002, 

it~ length at the above temperature~ will be 6.001303'.J ± 0.0000042 and 6.0013037 ± 0.000004<!, ~espcctfrely, 
and the length of tl1e tubes hl'comcs-

'l'ube No. J =5.9!!94590 metreo ± O.OOOOOMJ. 

Tube No. 2 =5 9997506 metws ± 0.00000'19. 

'l'he probable errors given here are those resn!Li11g from the comparisons alone; but some allowance is 
to be made for the circumstances that the temperature of the standard bar, aB indicatecl by thermometers iu air, 
may not be the same aP that of the metal, though the thermometArs were in contact with it and had only their 
;<terns expMed This difference dc'pends mai11ly on the rate of change. During the comparisons preceding the 
bai'e measurement, the temperatnrP may be said to have been falling in nine cas<~s, rising in seven, and to have 
remained nearly ~tationary in seven cases. The comparirnn~ following the nwasuremeut were mad<>. with about 
an Pgnal number of ca~Ps of rising and of falling temperature. 'l'o obtain an estimate of the probable amount 
of a difference betwePn the temperature.of the metal and the air, we have recourse to the small changes in tlie 
leHgth of the tnbes, noticed at different times. There are indications of a diminution in the length of each 
tubf' shortly aftPr they had been made, bnt they afterwards as8nmed :1 more permanent and neruly unchange
able condition. 1Yhatcver small difference~ in length now appmu, from comparisous with the standarcl in 
co1111cction with the ~everal base measurements, must mainly be attributed to the dillienlty of ascertaining 
tlw tnt(' temperature ot the standard bar. Other smaller difference;; may be due to a Bettling and wear of the 
variouR part8 of the apparatus itself. Between November, 1848 and 1857, the variations in the lfmgth of each 
t.nbt., rrom ~ix ~et~ of numerous comparisons, furnisl1 the probable error of a11y assig11ed length of tube No. I, 
a Lout, ± 0.0000235, and of tube ~ o. 2, about, ± 0.0000138. 'l'he average amount ± 0.0000193 corresponds to 
a variation of ± 0°.5 in temperature, if we throw the whole of th~ uncertainties upon the temperature indica
tions, and if we suppose the tubes to be of invariable lengths. Assuming ± 0°.25 as limit of tl1c index error 
of the thermometers, or temperature uncertainty, its effect upon the length of a tube is ± 0.0000097 metre. 
Combiniug tl1i~ vahw with t11at found above from the direct comparison with the standard on Epping plains, 
the t<>tal probable Prror of tlw assigned length of a mean tube becomes-

../ (o~ooooo~J1f+~Wooooo-;rn?= ± 0.0000109 metre. 
The prob11blP error in 1453 tube~ is ± 0.0158 metre, which may be taken to include all smaller uncertainties 
in the mearnrc of t11e base. 

The eompensati.on of the tnbee was most tlioroughly tested at the Coast Survey office, under such favor
able circumstances as cannot be commanded while the apparatus is in the field. It was found perfect for a 
considerable range of temperature, as wdl as for changiug tempcrntures. Many comparisons of the tubes 
with tlie standard bar, madr in the field and in connection with the base measnres, would indicate sometimes 
a small under-compensation, at other times a small over-ccnnpensation; these results are, however, affected 
with a residual error arising from a want of stationary temperature of the standard bar during theim compari
sons, and without which no compari;on of length can be satisfactory. No correctiou for differential expansion 
of the tnhes need therefore be applied, but the principal portion of the probable error assigned above to the 
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length of the base will remain due to the uucert>tinty of ascertaining the actual temperature of the bar. 'l'l1e 
thermometer sc1lles were compared with that of a standard instrumL'nt. ln the present ca~c the temperature 
during the hase measure was 74°.l, and during the comparisons 67°.5. 

The correction for the observed inclinatic1ns of the meaEuring tubes amounts in the aggregatl' to 2.8040 
metrns. At the east end of the base the distance between the end of the tu he 145:J and the terminal point of 
the base was measured with the brnss Lenoir metre at a temperature of' 66° .1 .Fah. The dii!tancc wao meM· 
ured twice and reduced w terms of the standard metre. 

For the reduct.ion to the surface of tlw sea the levds gave the mean ele,'ation of the tubes abovf· the 
half-tide level of t.he ocean =7fiA.5 metrPs. Tn latitude 44° 42' and in azimuth E. lfi 0 8. the earth'~ radius 
of curvature becomes G38G310 metres, (using Dessel's ellip;:oiJ;) hem:c the correction to refer the mea:surcd 
length to the oeean·level =-0.1044 metre. The length of' th<: base become~ consequently: 

1452 tubes of mea.n leugth ..... __ ..... _ ............. _. _ ............ 3712-0.5738±0.0li!Srnetre~. 
Odd tube, No. 1 bis ............. __ ............... _ ... _.... . . . . . . 6- 0.000G 
Correction for inclination of tu be~ ................................... . 
Defect of tube at east end ........................................•. 
Reduction to half-tide le>·el of ocean . _ ... _ . _ ..... _ . __ ......... _ .. __ .. _ 

0 - 2.8040 
2-0.5750 
0-0.lOH 

sno-4.0578 
Resulting length of base ... : . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6715.9422 metre~ ± 0.0158 

\Ye may take this probable error to include that arie<ing from making of contactf of tubef. 'I'l1c Yalue 
±0.0158 metre equals ±0.62 inch, nearly equal to ±;,c;l;;.rn of the length. 'l'hc corresponding value in the 
logarithm of the base is 0.0000007 873. vYe have eou~equently the followiug ntlue for the resulting length 
of the Epping base : 

8715.9422 ± 0 OFiS metree, 
and its logm·ithm, 

3.940:3H3 416 
± 7 873 

'l'he estimate of the accuracy of the measure here arrived at. for each of the three base lineH can only lw 
regarded as approximate, since no special observRtions were made for the purpose. The accuracy being 
inversely proportional to tbe probable error, here expressed in parts of the length, thP accurncy of the measure 
of the Fire Island, lHassachusett.s, and Epping base lines is nearly prnportional to tbe numbers four, eight, 
and nine. 

Geodetic cannection qf th.e tltrce primm}/ base lines in Jlfai11e, 2'1assacltusctts, auJ. J\'c11· l(nk, tl1t·ir degree 
ef accordance and resulting accurac·y ef tlic primary triangu7ation intervcning.-'l'he object of thi;,; paper iB 
a double one: first, to complete tile exposition of the methods of reduction employed in the princip;il triangu

lation, which had been commenced in Coast Survey Report of 1854, Appendix No. 33, ( S,) and Coast Snrwy 
Report of 1861, Appendix No. 14; and secondly, to exhibit, in advance of the regular pu l:!licatiou of the 
rncords and result~ of the t:mrvey, the degree of accuracy reached in the primary operations in the eastern 
States, both in linear and angular measures. 

The discussion and resulting length and accuracy of the measures of the base lines has already beeu 
given, as well as the method of adjustment of the angular measures of a prim1try triangulation. It remains to 
exhibit the manner in which the measured lengtl1s of the bases have been made comparable and the resulting 
accuracy of the intervening triauglP sides. 

The following geueral scheme for the connection of the baee lines and deduction of length of sides hat> 
been adopted and carried out : The whole was conceived to consist of three branches, one for each base line, and 
proceeding therefrom to a line in common or to a general junction, which is the line Monadnock-Gunstock· 
.Adjusting each branch, three independent values for the length and probable error of this j11nction line will be 
obtained, and the weighted mean will be the moBt probable value assignable. The probable errors involved 
will include the effect uf the probable error of the measure of thti respective bases and tl1e probable ernirs of the 
respective angles of the intervening triaugulation. '.rhe length of ea.ch base, as mea,turecl, is to be preserved, 
as well as the weighted mean length of the junction. The least-square adjustment of each branch will then 
be repeated, with an additional equation, fixing the ratio of the length of the base to the junction. lt1tro
d.ucing this equation,. if we start in our computation of lengths of triangle sides from any one of the measured 
base lines, we shall, as we recede from it, obtain a proportional amount of the influence of the measure of the 
other two lines as we approach them, and finally reaching one or the other, the effect of that bae.e from which 
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we had set out is lost. Each ilistance, moreover, will !Jave aRRigrrnd to it its most probable value; we shall 
have no discrepancy whatever in the geometrical figure of the triangulation; the number of equations will 
keep within manageable bounds, and.the reoulting values of angles tmd sides will have very nearly the same 
probability as those derived from a theoretically perfect solution. 

Below is given, in 111bnlar form, a statement of th!' principal d1tta and results of thie adjustment of thie 
upper, (Epping,) mid<lle, (i\Iassachusetts,) and lower (Fire Island) branches of the triangulation, together with 
corresponding values of the special work of the Epping base connection: 

·---------- ·------ -··------------~---,---------

Part. Number of: 

Conditional equations of- I ' 

; Equatiunsof Normal 
I correlatives., equations. 

Angles. Sides. 

,---·---! -----1---
Epping connection. - ........ _.' 21 

20 
18 
22 

14 
8 

7 
s 

58 
66 
60 
74 

35 
28 
25 

II {'pper branch-----·----------
III :Middle brnncL .. --- - . - - - - - . -- -
JV J,owerhrancb __________ ------ 30 

The resultitJg length of th[) junction ".M.onadnock-Gunstock" from each of the base measure,; aud 
computed through the triangulation is as follows: 

-----~-~- ----------·-------·--- - -------------------------
' 

! Length of junction, i Intervening dis-
in inetre.s. ( tances, in miles. 

-- ---- - ·----· ------~--~--

From Eppini; Lase. --- ......... -- ............... , 
Frnm l\fassad1usP.tt~ bal'ie. ____ ---- ____ . ____ -----·, 

Frum Yire Ioland base .. - .... _ ..... _. . ... _ ... - .. 

94469.215 
94468.:~84 

9446fl.7f>7 

The di~t:mces hetwecn t.l1c base linf's tl1rough the axis of the t1·iangulation are : 

Ep1Jiug to Masrndrnsetts . . . . . . . . . . . . . . . • . ............ . 
:Massachusetts to Fire Island . _ . . . .... _ .... __ ......•........... 
Epping to Hire Islalld, direct . - . . . ...........•....•............ 
'I'he length of the junction is . . . . . . . . . . . . . . . . . . . . . . . ........ . 

Miles. 

295 
230 

430 

58 70 

If we desire a direct eomparisun of the base Imes as measured and computed through the triangulation, 

we find: 

m. 

Fpping LasP, nieasm·etl - - - .... 8'iff,.\J,\'<! 
Epping hase, from l\fassaclrn· 

setts base ........ ____ . __ . . . fi716.1'65 

Epping base, from !Cire faland 
Las<' ................... · _. 87 J5.ilOO 

Massachusetts base, meas'd. 
Massachusetts base, from 

Epping base. __________ _ 

Massachusetts base, from 
Fire Island base. __ ... __ 

m. I· 
-- ·----------

17326.3761, Fire Island base, measured .. 
I Ffre Island base, from Ep· 

173:26.528 ; ping base ..•.........•.. 

I

,, Fire Island uase, from Mas-
17326.445 i sachusetts base ..•....... 

"'· 
14058.971 

14059.039 

14058.916 

------------ ---------- --------------------------------

W c now proceed to the method of computation of the probable unce1·tainty in the sides of the triangula
tion. The strict application of the method of least-squares in connection with the computation of probable 
errors of the adjluted parts of a triangulation becomes, in our case, impracti<iable from its laborious nature, 
and a shorter method must be sought a11d followed, which, while it is a sufficient approximation to the truth, 
yet furni~hes ue witl1 all desirable data to judge of the accuracy of our re11ult13. 

The greater the number of conditions in the geometrical figure the greater, other things being equal, will be 
the final accuracy of the assigned le11gth of any side. J f we had but a single chain of tdangles, without couditions, 
between two base lines, we might easily compute the probable error of the second from the first by proceed
ing from triangle to triangle with the known values of all distances, the probable error of the base measure 
arnl the probable error of each measured angle, by the ordinary method, presently to bl' shown. It has been 
fonncl l1y experience that a satisfactory and simple determination uf the probable error of any side, depending 
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upon a measured base and a series of measured dhections of known accuracy, can be obtained hy regarding 
the intervening triangulation as composPd of a siug1e chain of friangles, (l1ence, withont angle and side equa
tions,) selecting the most din'rt serieR and the best-shaped triangles which c:m be found between it and the 
base. In complex cases, such as the transfer of the Epping- base to the :first primary line, :\It. Desert
Humpback, some trials become necessary, and the smallest value fouLd for the probable error of the side may 
be adopted. 

Let b equal the known base of a triangle, and a the side whose probable "rror is to be determined, the 
probable error of the base and of thP. adjac<;nt angleR A and C being giveu. 'l'he thit·d angle is supposed not 
measured. vVe have-

~in A d da=siulldb-a cot B B+a cot AdA 

if we put the coefficients l 1 =R!n ~B'\ l"=-a cot B sin 111
, 13=+a ~ot A ~in 111 , and 1rnt in the place of the 

8lll -

differentials the probnble errors 2i, o:2 , o- 3 , fin the baee the angles Ban<l A respectively, the latter quantities are 
expressed in seconds ; nnd if "a= probable error of side a. then 

<:a=v'[/he:J. 
The coefficients 11, 12 , l;i. may either be computed trigonometrically or logarithmically, a~ shown in the fol
lowing example of the triangle formed by the Ep1)i11g base aud Burke. The probable errors 2 2 , e: 3 , we deduce 
from the average mean eo1-rf•ction to a dired.ion as resulting from the geometrical adjustment of the figure, viz: 

I ; • 
1 l\Ican correction ' l\Ican correction Probable error 
! to a direction. to an angle. of an angle. 

----------------------------------

For Epping bas<' C<mrnection . - _ - •. ______ . 

Between Mt. Desert and junction. - . - - . -· • 
Between Massachusetts base and junction 
Between Fire Island base antl junction. __ 

±0. ~,mi 
O. :l:{u 

u. HJ2 

0.288 

We have the following data, sufficient for our example: 

b =871.5.9 metres ± 0 016 metre 

±0.720 
0.326 
0.271 
u. 407 

R=39" 20' 
A=51" 37' also, a=10781.2 metre:;. 

The following is the computation in full: 

log sin A 9.8943 log a 4.0327 log a 4.0327 
log sin B 9.8019 log cot B 0.0866 log cot A 9.8988 

log Z1 0 0924 log sin l" 4.6856 log sin l" 4.6856 

log ll 0.1848 log 12 8.8\J4()ll log 13 8.6171 
log •12 6.4082 log l/ 7.60()8 log!/ 7.2342 

log l/212 6.5930 log •z2 9.3625 log 2} 9.3625 

0.000392 log lz2•z2 6 9723 log l 3
2ci 6.5967 

0.000938 0.000400 
hence, e 8= ± 0.0416 metre. 

By means of logarithmic differences the computation stands as follows: 

log b 3.9403124+500db 
co-log sin B 0.1980886 -26dB 
log sin 0 9.9999406 +odO 
log sin A 9.89_42678_ +17dA 

log a 4.0326688 + 500db-26dB+ OdC + 17 dA 

±U.41'l 
o. ':t"2 
0. 18 

0.27 

a=l078L2+HJ!-db--j1p6 dB+--f(hrdA 
and log l1=log t~-&=0.0904 I log l2=log (--jcf6)=8.80611 

1og e1= s.204 I log "2= 9.Gsl 
log tifr.=8.622 
log e3= 9.681 

whence e.,= '1[lle•]=± 0.0416 metre, as above. 

c s 25 
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}'or the other sicle we have-
log c=-l-.138341G+500db-26dB+OdC 

c=13751.2 +§-f8db-ff1
6adB 

and "c=±0.047 metre. 
The logarithmic process is preferable on account of its shortness. The above formula may also be written: 

ea.=ae sin 1" V cot2 A + cot2 B 
to which is yet to be added the probable error of the base, which is proportional to the ratio of the sides, and 
propagates itself through the triangulation independently of the errors of the angular measures, thus in the 
above example: 

cot2 A 0.627 log a 4.033 

cot2 B 1.490 log h 3.940 

log a 
a 

4.033 log{; 0.093 

log" 9.681 log e1 8.204 

log sin 1" 4.686 8.297 

0.16:3 ± 0.0198 

8.563 

±0.0366 

hence, ea=V(0.0366/+(0.0198)2=±0.0417 metre, as before. 
'l'he formula given by Struve, in the Breitengradrnessung•, gives an identical result. For a chain of 

triangles the numerical process may be shortened by employing the formula-

o,,=a; sin l" V ~'f cot2 A+ cot2 B] (I) 
If the three angles are suppoBecl measured, we have Laplace's formula, as given by Lieutenant Colonel James, 
in the Ordnanec Hurvcyt, slightly changed to conform to our notation: 

<a=a -~~sin 111 Vl'[cot2 A+cot A cot B+cot2 BJ (II) 
v;> 

As the angle B diminishes the probable error <a rapidly increases. 
The formula (I) has been employed for the computation of the probable error of the junction as it resulted 

from each of the base lines. The probable error of the measure of each baRe bas already been given, and the 
average probable error of each angle in the connecting branches of triangulation is contained in the preceding 
table, referrPd to in the example. To illustrate the process, the computation of the accuracy of the junction 
resulting from the middle branch of the triangulation is here appended : 

Stations. Angle. 

North base M-Beacon pole-South base M. 54° 07' 
Beacon pole-South ba"e M-North base M. 81 00 

Beacon pole-Great Meadow-North baseM_ 58 49 
Great Meadow-North base M-Beacon pole 70 10 
Great Meadow-Blue-Beacon pole - - - - ____ 36 10 

Beacon pole-Great Meadow-Blue - - - - . - - - 69 10 
Blue-\Vachusett-Beaconpo!e __ ---· - .. - - - 31 01 

'Vachusett-Beacon pole-Blue.- --- ... - -- - 82 05 
Blue-U nkonoonuc-W e.chusetL __ - - - . ___ . 48 42 
Wachnsett-Blue-l:nkonoonuc. __ - . - - - - . - 39 41 
t: nkonoonuc-Monadnock-'Vachusett ____ 84 06 

Monadnock-Wachusett-Unkonoonuc - - - · 1 47 31 
Unkonoonuc-Gunstock-Monadnock - . , __ , 2'2 59 
Monadnock-Unkonoonuc-Gunstoek . - - - . f 124 06 

I 

I[cot2 A+ cot2 B]=14.940 and by (I). 

*Pages 413, 414., Vol. II. Dorpat, 1831. 
""sin J" COA A h ta •1, tan A 

Cot. 

0.723 
o. J58 
0.605 
o. 361 

1. 368 
0.381 
1. 663 
0.139 
0.879 
I. 205 
O.J03 
0.916 
2.358 

-0.677 

Aa = sin Ccos 1f w ere n .,, = tan-C 
m =mean error of a measured angle A and C, and a.a= mean error of 'a concluded side a from the given side c. 

t Ordnance Trigonometrical Survey of Great Brite.in and Ireland. By Lieutenant Colonel H. James. London, 1808. 



 

THE TJNITED STATES COAST SURVEY. 1g5 

Probable error of junction. ± 0.317 metre, clue to the uncertainties in the angular mearnn~~- The proln1hle 
error of the base line being ± 0.0358 metre, the proportional error in the jund.iou become"-

± o.o3:>8x tHt*=± o.195 

hence the probable en-or of the junction v' ( 0.317)2 + (0~19.5 )2=± 0.372 metre. 
Finally, we obtain the derived length of the junction, lfonadnock-Ci-nn~tock, from each of the ba~e 

lines, as follows : 
11i. m. (log-.) 

From the Epping base ....... __ .... _ ... _ 94469.2155 ±0.78 ±0.00000:35 857 
From the Mastlachusetts base ...... ______ . 94468 3841 ±0.37 17 010 
Frnm the Fire Island base .. ___ .... __ . __ . 94+68 750.'i ± 0.7i :3."i 398 

"\Yeiglited mean._ ..... _ ...... _ ... 94468.5716 ±0 15 0.0000006 896 

It will be useful to know how much of the ahovH probable error is due to that of a base measurP, and 
how much to intervening triangulation. We liavc-

----· ·---------·-- ·---------- -

From Epping ba""·. _. _ ...... _____ .. _ .. _. 

From Massachusett" base .......•••••. _ ... 
From Fire Island base._ ....... _ ..... _ . _ .. 

ProlHlhle error in ju11(·tiou linP. 

Due to base Due to triau- lloth com-
1neasur-e. gulation. hined. 

1Tl. 

±0.17 
0.20 
0.39 

m. 

±0.7() 

0. :J:! 
0.66 

111. 

±11.ir< 
o. :li 
0. ii 

It is gratifying to observe tliat the ueduced lengths of the junctirm from each of the base lines Rhow~ an 
agreement witkin the probable error asBigned. It al~o proves that the assumptions made in computing the 
probable errors lead to satisfactory results. 

'I'he above probable error ( ± 0.15) in the WE:ightecl mean of the junction amounts to <r:ni'uoo nearly of its 
length, and on the average, for the wliole triangulation, the probable errnr of any assigned length of side is 
nearly itt1 ~000 part. This last fraction amounts to ± 0.22 inch in a statute mile, or a little less than two 
feet in one hundred miles. 

'l'he following values, by which the accuracy of the triangulation may be judged of, are appended : 

I : 
No of 'i Greatest residual in No. of .

1 

No. ProbablP error of a 1, Angles measured \ 
Part. . · 

1 
I angles of any tri- + 1 ~ direction, derived ! apparently too i 

tnang es. augle. errors.I errors from 6. residuals. : great. I 
lnstrnments used. 

----- --i-- -- -· -····-----·--·· --------·-----
! 

I 46 2.626 18 28 ±0.2f!B -0120 130-inch and repen.t\ng theodol\tes. 
II 28 I. 989 18 IO 0.235 +0.049 I :lO-iucL theodolite. 

III 24 ]. 537 14 JO 0.227 +0.061 I 30-iuch and repeating theodolites. 
IV 30 I. 586 18 12 I o.2rn +o.or,2 ! 30-inch theodolite. 

----------

There is no bias in the distribution of + and - residuals with respect to the size of the triangles. If 
we deduct the probable observing error of a direction, or that error dne to the discrepancies of the iudivirlual 
measurer! at each station, from the probable error of a direction resulting from the cloEing of tlie triangler;, we 
find the pure triangle combination error '.:i. of a direction, as follows: 

In part I . , . . . . . . _ ........ __ .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . ± 0"-173 
In part II _ .. __ .•..•.••.•.. _ •..•. _ •.... _ .• _ •.. __ .... __ . ___ . 0 11.194 
In part III •••. _. ___ .••... _. _. __ ..•... _. __ . _. _____ .. __ ... _. 011.174 

In part IV • • • . . . . ...•..•..••..•.••..•• _ •....••.....• _ . . . . . 0" .150 

The weights aesigned in the adjustment depend upon these numbers combined with that resulting from the 
observations directly. 
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Finally, the corrections to the observed directions, actually required by the adjustme11t of the geometrical 
figure, have the following values : 

Part I ........ - .... - ......... - . - · · 
Part II ..........•......•....•••.. 
Part HI. ....... - - - ... _ ........... . 
Part IY .. 

i 
Greatest correction to i Average correction to 

any direction. I any one direction. 

II 

l. 24 
0.81 
0.47 
1. 25 

±0.509 
(1.230 
(I. 19"2 

0.288 

The average length of the triangle sides, including the base lines, but excluding the Epping base con
nection, is 38.6 statute miles; the longest side, 84.l statute mileR; and the sum total of lengths, 3,280 
statute miles. 

'J'he llistance equations between tlie junction and each base line were next combined with the equations 
of the preceding adjustmente, making use of Gauss's theorem, which proves the following: If adjusted observa
tions, mnong which one or more conditions were at first omitted, be readjusted as if they were observed 
quantities and using now all equations of condition, we will find the ~ame results we would have obtained if 
at fir~t all conditions had been introduced. 

To obviate tlie inconvenience of finding slightly different values for the angle (and side) corrections in 
the central portion of the triangulation forming part of each of the three branches, the middle branch was 
first treated and the upper and lower bmnches terminated between their respective base lines aud the sides 
Gun stock-A gamen ticus and Monadnock-W aclmsctt. 

In the following table of resulting angles and sides the first column contains the reference number of the 
triangle; the eecond, the names of the stations forming the same; the third, the observed angles; the fourth, 
their corrections due to adjustment; the fifth, the spherical angles thus eorrected; the sixth, the spherical 
excess of the triangle; the seventh, the logarithms of the distance~, (in metres;) the eighth, the l1istances in 
metres; anl1 the ninth, the distances iu miles. It will be real1ily understood that each distance refers to the 
side which in the given triangle is opposite to the angle named on the same line with it. 
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Resulting angles and distances ef tlu primary triangulation between the Epping, }1Tas.wcluMetts, and Fire 
bland base lines. 

NamP of .i;tations. 

'1'1mk __ _ 

3 "'-YNtBai;:e ______ _ 

Ilurkt~ .. - --- . _ ... -

'l'unk. ------------------------------···--· 

Eost Ilal'c .... __ ..•.. ------ ----· --- --·. --- . 
Burke ...........•.....•............... 

Pigeon ....•.... ----.----·-·--··---·--·---··· --
1 

5 Weist Dase ..•..........•.....••....••....•.... ·I 
East Base ..•.............. ----- ... --- ..... -- . -· 

Pigt->on .•.••.....••...•.•...••..••••..••••. 

fi Burke ..................................... . 

l<~a~t Ba~u .•......•...•••...••••..••• - .• - - .• - .. 

Pigf'Ol1 .•..•......•..•••....••.....•••..••..•.• : 

7 'I''-1nk 

Eai,it Ba6e. --· •..•••..••••...••.••••.•..••..... 

Pigeon .. 
I 

-! 
8 l~urke ............... -·--- ...•................. ! 

9 

10 

11 

West Dase ...... --- ........................ . 

Pigeon ••..••.••.••.....••.. ---· •..•••. ·-- ..... , 

Tuuk. ···········--·---······-···----···-······: 
'\re.st Base .............•............ __ ....... . 

Pigeon ... --- .... --·. - ....... -- . --· -- . - ---- · - -

'l'unk. ····--·--·--····--····--···-·····--·---
Eurke ............ -------------------- ....... . 

Humpback .•.....•...••••.. ---·---·-- ...... . 

East Base. --·-·. --- . ------ ____ ....... -----

,\.,..eat Base ..•........ --- ....•................ 

Ht1mpback -- •.•.• -- .. --- •.. ·-- .............. . 

12 EH8t Baso. ·····--·-···------·-·········-----
Burke .... --· .••.. -- - .•• - ...• -- . - -·. -· - ·. - .. - • 

Humpback .•. -· ..•.... ---- ..••........... --- . 

13 East Base ..•..... -- ................ --· ..•.. __ ·: 

Tunk. ··································-··--·j 

50 4~ 1i. e5o i 
49 OJ 45.3~l0 ,

1 80 13 O:.!. 640 

34 40 37. ~40 ' 

25 46 43. 060 ! 
i19 32 33. -mo 

HJ 00 56. 560 

64 ,');) 08. 300 

96 o:> ;).J. mo 
33 44 :">9. 030 

101 48 19. 820 ! 
44 2fi 4~. 600 ' 

49 08 34. 310 

60 :n 5?-. b';!O 

70 13 25.660 

14 4.J 02. 470 ~ 

14:1 07 ~.670 

24 08 03. 450 

30 07 37. 7.'">() 

IC 42 32.GJO 

73 09 48. 780 

15 23 3.J. 280 

25 57 20. 780 

138 3!J 01. 690 

9 55 37. 650 

27 41 01.010 

142 23 !:!L 940 

25 31 14. 870 

70 18 13.9l0 

75 JO 31.480 

42 39 OJ. 097 

:5.~ 31 30. 850 

83 49 30. 540 

Humpback···--·--··········-··--··--·········] 24 26 46.U98 
14 EllRt Base. -- .....•.. ···- •...••.••. - - ...••.••. ·i 123 44 5G. 510 

Pigeon--·------··-···---····--··--·--· ·-·---1 314817.fi70 
Humpback _________ . __________________________ 

1 
!5 35 37.2"..?--J 

15 West Base ..•• _____ . _ ---- _ .. __ ... __ .... ·--- __ .' 128 33 26. 310 

Burke ......•.....•....•.....•....•........... ·i 

16 :::~~~~::::::::::::::::::::::::::::::::::::! 
17 ~::p:::.::::::::::::::::::::::::::::::::::::I 

Pigeon .•...•...•.•.... ----- ............. -- ..••. / 

18 ::~!b~k.::::: :::::: :::::: ::::: ::::::::::::::I 
J 

Tunk. -·····················---········-······' 

35 50 55. 630 

32 43 23. 447 

79 31 40. 980 

67 44 56. 530 

14 31 09. 048 

152 41 29. 760 

llJ 47 ~I. 110 

17 (T/ 46. 218 
44 22 07. 010 

118 30 08. 380 

. 080 

. 422 

+ .OeO 

T .91)() 

.122 

- 1. 51J 

.039 

. 300 : 

. 203 

. 945 

l. 391 

+ .283 

J.180 ' 
+ ,951 I 

+ . 402 

. 174 

- 1. oo;, 
+ . 3'J~ 
+ . 62') 

• 084 

+ 1.9]'.J 

+ l.001i 

- .925' 

- 1.373 ! 

+ 1.809 

+ .990: 
- 1. 073 

. 80.i 

+ l.02\l' 

+ . 723 

.051 ! 
+ .~2ll: 

. 551 
I 

. 2"20 j 

.400 ' 

+ .60'J 

. 042 

- 1.192 

+ .070 

.35S 

+ . 721 

+ .33i\ 

.169 

+ .973 I 
.. .1. • !)29 

+ .(){)l:J 

-t . 674 

. 836 

. 308 

.399 

+ 1.51a 

+ .178 

. 3'26 

.875 

-- ------ ------

:35. H30 

11. 328 . 238 

1:2. 9f'=O 

34. 91 G 

5<). ~)5~ . 203 

~8.329 i·········· 

11. 811 :. ·- .•..... 
45. u:.rn , . 2:e:.:> 

D~. 843 i-
~fi. 89;) 

44. 6:)1 

38. 773 

5.:J.:~o 1. 

Oil. ~51 \ 

.":i.J. ~l02 

58. 856 ' . 
18. r'.ll;) ' 

42. 922 

34. Q3~l 

5~. 7U4 

27. 573 

. 31 ~J 

. 592 

], '2lti 

' 0:1. 47G , .••••.•••. : 

54. 145 I 

0:2. 077 !-
39. 559 I• 

33.!i20' 
47. 707 ' 

I 
3G. 083 : . 

2L 809 ' 

CY.!. 4l:J 

37. 599 

Ol. :J:lll 

21. 389 

14. 659 

14. 310 

32. 080 

01. 055 

29. 658 

30. 610 

.2% 

. 88ti ' 
......... 1 

. 303 

.317 

1.057 

1.323 

46.340 1· ····•·· 
57. 231 ! 1. 576 

18.0051---------
37. 060 I- __ ·---
27. 283 . 502 

56.1591---···--· 
23.456 ! _________ _ 

41. 654 i . 804 

55.6941-·-····-·· 

08. 740 1·········· 
29. 361 l . 7'25 

22. 625 i· ·-······· 
46. 3961 .... ·-·· .. 
06. 684 i • 585 
07.50!'l l. ........ . 

3. 94031434 

4. i:J834:J64 

4. 03~ffi07t3 

3. 940'JH34 

4. J22i7E-80 ' 

4. 1 :173:!8~?4 

4. -O:l2ffi07t'. 

4. U"..!1GtiZ:J3 : 

4. 1:J';3:!824 

4. rn-':l43G4 

4. 0-2166233 

4. 3~77t80 

3. 94o:J1434 

4. :3843£!45 7 

4. 4~48~6~)8 

4. l 3834:H;4 

4. 3!-l-t:j;24;-10 

4. 2388'1i"61 

4. 322778€0 

4. 3(<;'.J24~7 i 
4. 4 I 7660l8 . 

4. o:t:.!&707~ 

4. 4~48~h:51)1 

4. :!3~84761 

4. 1.173::1824 

4. 4~489691 ; 

4. -1176001~ 

4. 0'2l6G23:l i 
4. ~3E847til \ 

4. '1li<i6018 ~ 

3. 94031434 

4. ~7U860<J-.l : 

4. 4893294:? i 

4. l 3e:i4:ifi4 

4. 4964193U 

4. 4803-2943 

4. 32"27788() 

4. 39117417 

4. 48932943 

4. 384324.57 i 

4. 68734690 ' 
4. 489J294::! 

4. 03267ffi8 

4. 49641939 

4. 37086002 

4. 1373'2824 

4. 39717417 

4.37086003 

4. 4~4B96Gl 

4. 68734681 

4.37086004 

4. 02166233 

4. 39717418 

4. 49641~40 

8713. 94:::? 

13751. 29U 

10i81. 281 

8715. ~42 

':210-27. Oi2 

137H( 18:1 

107:3L :..?!:ll 

JU31 I. 44~J 

1:17"!!1 18:1 

13751. :!96 

10.Jll. 443 

21027. 07~ 

B'7Ll. lJ42 

24~28. 391 

~GtiOO. 93ti 

J:r::>I. 29C 

242"2C. 3~H) 

113:n. ~;;1 

21 0-2-;. 072 ! 

242'28. 3~Jl 

2filflL3.l;:t 

107:81. :.!91 

26l:h>U. D3G 

17:nl.!..-l.Yi 

13719. 183 

2GGOO. D:lfi 

261()1. 3.J~ 

10j[J. 443 : 

173.11. 95i 

26161. 352 

871.3. U42 ~ 
23-te.~. -;:--m 
308:-'i.J. 275 

:J73l. :.!9(i i 
313({'3. l~l. 

3085.). 27G 

' 21027. 072 i 
I 

£?4fl55. !.64 i 
3085.,j. ~7fi 

24228.391 

4807\.1.589 

JOB55. ::!75 

1078[. 291 

31363.129 : 

23488. 757 

13719. 183 

~Hti:-i-.::>. 934 

23488. 757 

26600. f~36 i 

48679. 590 

~48B. 757 

1051l. 443 

249.55.954 

31363. 130 

5. 42 

E. 54 

fi. 70 

5. 4~ 

13. 07 

i:. 52 

ti. 70 

6. 53 

13. 52 

~- 54 

fi. 53 

13. 07 

5. 4:2 

15. 05 

lti.53 

8. 54 

l.J. Q,"j 

10. 77 

13.07 

lJ.05 

16. 2G 

6. 71) 

ltJ.53 

10. 77 

8.52 

1fi.53 

16.26 

6.53 

10. 77 

16.26 

;>. 4:.:! 

l!.5U 

19. 1~ 

8. :->1 
l9.4g 

l!.1.17 

13. 07 

15. 51 

19.17 

l:J. O.J 

30.25 

19.17 

6. 70 

E~- 4~-l 

l!. 59 

H. 52 
15-. .31 

14.59 

16.53 

30 25 

14.59 

6.53 

15.51 

19.4!) 



 

198 REPORT OF THE SUPERINTENDENT OF 

Resulting angle.~ and distances ef the primary triangulation, .rc.-Continued. 

~ 
0 

c z 

Ne.me of stations. 

, Humpback·--·--··· ............ ----·-----··-·· 
19 Pigt'Oll ....••.........................•.•..•.. : 

Burkf' ___________ -------------- -------------· 

Ilumpback .....................•..•........... 

Tunk ...............•..•...••••...•........•.. ' 

Alt. !)escrt ....................... ; ............ - , 

::!l Burki' .......................•.....•....•...... 

E.ai;t Ilai:'le ......•.....•.•...•...•..•...•..••... 

:!\It. Dei:!(:'rt ...•...........•..•.••..••..••...•.. ' 

22 Tunk .......................•.....•..••..•••.. 1 

E.ust Ba8e. 

1\-ft. De:serL .........•...•....•.....•••..•...•.. 

~3 Be~t Base. 
Pigeon ....... . 

1\1r.De8Ht. 

24 Humpback 

Ea~t Base. 

~5 'l'unk. 

llurkc ...........•.••........................ · 
I 
1 

].ft. l)+Jriert ...................•••..•..••......•. 

26 Burke .......•.....•••.••.......••...........•. 

}'igl'Oll .•••••.••••..•••••.••.••••••••••.•••••• 

Mt. De1>1·rt ..••..••..•..•.......•..••....•.•.••. 

27 Humpback .••..............................••. ' 

Burke ........................•. , ••.••...•.. -- . 

::\It. Det<ert .•..........•.......•..•...•....•.... 

~8 'Tuuk _ ········-------·--·' 
·Pigeon ............... . 

l\ft. Df'~r.rt __ 

I -----1 
0 I /I I 
l 04 f!tt.1s1 I 
l 56 41. 360 I 

176 :;s st. 300 I 
18 l~ 14. 399 i 
17 20 lo. 640 I 

144 27 29. 100 

5 2G 36. 898 

160 ~ 42. 360 

13 34 42.400 

23 17 01. 756 

117 21 33. 910 

39 21 25. 460 

25 10 22. 487 

30 52 00. 200 

12:1 57 37. J 70 

32 16 26. 482 
54 50 40. 476 

92 52 5C. 310 

17 50 24. 858 

82 40 5£. 070 

79 28 39. 150 

30 36 5U. 385 

5~ lO 2'2. 540 

90 12 38.140 

26 49 49. 584 

29 H.l 25.597 

123 50 46. 160 

48 27 ~4. 243 

56 4:i 3,;, 290 

74 49 0'2. 860 

8 59 24. 726 

2!1 Jlnmpback ....... ...•....•.....•........•..•. 12 11 39.379 

Tuuk. -·-··········-··························'1 158 48 53.5tio 

~lt.Dc:-ert....... .........•..•..•..••......•• 57 2G 48.969 

:lO Humpback. ................................... • 30 23 J3. 77B 

J>igt:ou .....••••..•....•••••.••.••..•••••..••.. ' 92 09 19.500 

:11 
}fo,yard .. __ ................................... . 

Ilu1·ke, ..............•......•...••.••...••..•. 

E<.HH T.i81:1e .••••••••••••••••••••••••••••• __ • 

'HO\VV.fd ..•••.• ···--· 

32 J'igeou ...... ___ _ 

:East Hase. 

! Howard ......•. 

33 r:aro:t Bas£~ .... 
: Humpback .•...... - .......................... . 

11 28 06. 015 

30 19 45. 160 

138 12 09. 940 

33 30 40.141 

52 43 54. 520 

93 45 27. 340 

17 33 01. 364 

142 29 36. 150 

19 57 24. 016 

: Howard. . ... . .. .. .. . • . • . . ... • • . ... . . . . . • .. .. • 32 11 H.197 

34 Mt. Desert..................................... 23 11 19. 990 

East Ba.Be ..................................... : 124 37 27.540 

Iloward .. -· .................................... ! 
35 Pigeon ........................................ · 

Burke ....................................... . 

Howard ......................................... . 
36 Rurke ....................................... . 

\ Hnmpba.ck ..................... ,. ................... . 

22 02 34.12G 

86 28 53.550 

71 28 34. 660 

29 01 07.379 

105 30 16. 640 

45 28 3&.8'.)5 

If • I 
j .1384; 

.50921 

.39761 

.3lfi i 
+ .2931 
+ .154 I 

+ .3371 

_ 1.0~1 I 
- .5v7 

- .268 I 

- .294 

T 1.034 

.451 

.878 

.303 

. 062 

+ .643 

.15i 

. 60;) 

.651 

. 768 

. 788 

• 04;) 

. 476 

. 399 

+ .864 

+ . 442 

+ .183 

. 378 

. 3;)7 

+ .206 

. 686 

+ .2'"1...J 

. 389 

+ 1. OO'J 

. 033 

+ 1.171 

-1.500 
+ .026 

+ . rot 
+ .233 

. £97 

+ 1. 028 
.424 

.470 

+ .310 

+ .818 

+ .582 

.968 

+ .059 

+ .494 

+ 2.199 

.89l 

- .690 

i ~ ~ ~ 1' ~ ~ ~ 
~ 0 5 ~ 
~ );] 'E "' I 
~ ! ~ I :3 

2s'.13194:=1 4. 238841:-

1

1 __ 1_1_:i:_>_J._9_"_1 l--1-o.-7-7 

40.8508j .!J72fi 1' 4.49641939 I 31363.129 I 19.49 

50. 9024;. • . . . 4. 68734690 I 48679. 590 30. 25 

14. 715 I I 4. 4 l 766018 I 
16. 933 I • 96; I 4. 39717418 ,I 

. I 
29. 314 i· ......... ! 4. 68734691 I 

37. 235 ! 4. 13834364 ! 
41. 309 4. 67435400 I 

41. 843 4. 53187892 

01. 488 4. 32277880 I 
33. 616 4. 6743:Hoo I 
26. 4~14 4. 5280653!> i 
22. 938 4. 38432456 '1 

01. 078 I. 48~ 4. 4ti57317:\ I 
37. 473 4. 674:J5400 

~~: ~:~ I .... ;.·~~~ !: :~~:~ [ 
56. 153 i . . . . . .. .. . 4. 16126s03 I 
24. 253 

1
.......... 4. 021662:33 1 

56. 121 i . s92 4. 531s1e93 I 
39. 918 ! ......... ·I 4. 52800336 I 

60.173 !.......... 4.23884761 
I I 

22 495 ' 1 2841 4. 46573175 
38: 61~ ! ..... ~ . .. . 4. 53187892 

49. 185 ! .. . . .. .. . . 4. 49641939 

2u. 461 ' 

46. ti0-2 

24. 426 ' 

34. 91Q I 
02. 533 

24. 932 

2.248 

1. 871 

40. 065 . 772 

5J. 77.j ··-··· -~--! 

49.3581···- ...... 1 

54. 780 3. 605 ' 

19. 467 

07.186 

43. 660 

09. 966 

40. 345 

.812 

54. 753 2.141 I 
27.043 .......... ! 

02.392 

35. 726 1. 664 

23. 546 

14. 513 

20. 808 

28.12".1 

:r.J.158 

3.443 

!l3. 609 1. !l'Jl 

35.154 , ......... . 

09.578 1 ......... . 

::: 1 .... ~ .. ~-l 

4. 53187892 

4. 76126803 

4. 41766018 

4. 46573176 

4. 52806536 

4. 39717417 

4. 52806536 

4. 76126f'03 

4. 68734691 

4. 46573176 

4. 76126603 

4. 138.14364 

4..543117.55 

4. 66365876 

4. 38432456 

4. 54311754 

4. 641374.5:3 

4. 48932943 

4. 79449045 

4. 54311753 

4. 67435400 

4. 54311754 

4. 863'22898 

4. 23884761 

4. 6636.'\875 

4. 64137453 

4. 49641939 

4. 79449045 

4.66365876 

22161. 352 

24955. 954 

48679. 590 

13751. 296 

47244. 798 

34031. 330 

21027. 072 

4i244. 798 

33733. 807 

24228. 391 

c'!l2'23. 468 

47244. 798 

:m~5.~. 210 

47244. 798 

5771D. 253 

10511. 443 

34031. 331 

33733. 807 

173;)1. 957 

29223. 468 

34031. 330 

31363. 129 

34031. 330 

57712. 253 

26161. 3.52 

29223. 468 

33733. 807 

24955. 954 

33733. 807 

57712. 25.1 

48679. 590 

29223. 468 

57712. 253 

13751. 296 

;14923, 483 

46®5. 524 

24228. 390 

34923. 482 

43789. 958 

30855. 276 

Gil:lQ0.345 

34923.482 

47244. 798 

34923. 482 

72!!84.222 

17331. 957 

46()95. 523 

43789. 958 

31363.129 

62300.346 

46095. 524 

16. 26 

15. 51 

30.25 

8.54 

29.36 

21.15 

13.07 

29.36 

20.96 

15.05 

18. 16 

29. 36 

19. 17 

29. 36 

35. 86 

6. 53 

21.15 

20. 96 

10. 77 

18.16 

21.15 

19. 49 

21.15 

35. 86 

16. 26 

18.16 

20. 96 

15. 51 

20. 96 

3'3.86 

30.25 

18. 16 

35. 86 

8.54 

21. 70 

28. 64 

15.05 

21. 70 

27.21 

19.17 

38. 7i 

21. 70 

29. 36 

21. 70 

45.35 

10. 77 

28. 64 

l!l'.21 

19.49 

38. 71 

28.64 



 

THE UNITED STATES CO.A.ST SURVEY. 

Resulting angles and distances ef tltc primary triangulation, ~.-Continued. 

-- ----------------~-----~--

Nam"' of stations. 

z 

:1=~~::~·································· Howard_ ....................................... . 

38 Pigeon ___ ..... -··. __ ... _·-· ....... __ -·. ___ ... . 

Humpbaek ............. _ ......•......•........ 

Howard _____________ _ 

39 'Pigeon.-------------------···--· .......... . 
].ft. Desert ..................... _ ..... _ .... _._ .. 

Ct)Oper ......................................... 1 

41 Burke .............••.....••...•.....•.....•... 

Hun1pback ..••....••......•...•.....••...•.... 

C-ooper •••.•••..•..• _ .. ____ ...••. _ .. __ .... ____ . 

42 MLDesert. ................................... . 

43 

44 

45 

4fi 

47 

48 

49 

Burke. ___ .---· _______ . _______________ . -----

C'°oper •••. __ .......•.. ·--- .. ___ ......... _____ _ 
Howard ... __________ .----- ...•................ 

Burke ....••.......••......•..•..••. _ .•... ___ .. 

Cooper ...........•.......•.........•......•... 

l\{t. Desert ..•.....••......... ------ .......... _. 

Humpback .•.•......•......................... 

Cooper .....•.•...••.....•.. ----····--- ..•..... 

Howard .................•...................•. 

Humpback ................................. . 

Cooper •.. --- .••...•.•••.... ___ . _ .•.. __ ...••.. 

Howard ...............•................ _. _ .. _ 
Mt. Desert_ ......... ________ .••.. _ .•.. --------

Hogged ..................... ____ .. ·-- .. _____ _ 

Humpback ___ ...... _ ........... _ ............ . 

Mt. Desert ............. , ..................... . 

Harris ....... ·----- .. ---------- ___ ............. . 

Humpback .................................. . 

Mt. Det'ert .•••...••• -·-·-·-····-·-···-·--·--

Harris ......................................... _ 

Mt. Desert. ...................••.............. 
Ragged ..•••.•.••....••.....•....••....•..... 

Harris .....•......•.....•....... -- .. -- ..••... _ 

50 Humpback ...•.. --- ................... ------. 

Ragged.········--·--····:···---···-···---·· 

Mt. Blue ................................... . 

51 Hartis ....................................... . 

Ragged ................... .' ............... .. 

Sebatti._ .................................... . 

52 HarrlB ...................................... . 

Ragged ............................... . 

Sebatti111 ......... -----·----·--····-···--·-······· 
53 Mt. Blue·--···---···--······--·-··-·-··---·--

Harris .. ----. ___ .... ______________ . _________ _ 

Sebattis ..................................... . 
54 Mt Blue ................................ . 

Ragged ..••..•..••..••.•...••.•.•.•...••.... 

0 ' 
20 43 oe. 1e2 

2s 37 ;lG. ees 
130 38 57, 2UO 

!Jl 00 41. 505 

84 32 12. mo 
44 24 10. 714 

I 19 Q:J. 944 

176 41 31. 6l)i) 

1 59 02. 497 

49 44 15. 561 

55 '27 4G. 472 1 

74 48 04. 49~ i 
32 00 fr2. 2(i{) 

6~ 44 36. 700 

85 14 :25. 280 

2 24 30. %5 

4 10 44. 6~4 

173 24 Xi'. 140 

;)l 15 31. :J69 

85 58 53. 870 

42 45 39. 940 

34 23 42. 2-25 

31 OU 34. ~78 

114 33 50. 877 

83 IG J:t 6~W 
56 57 46. 491 

39 45 46. 385 

48 50 51. 404 

106 41 b:2. 05;.? 

24 27 12. 194 

29 24 62.1~2 

39 M 29. 668 

110 40 38. 820 

40 32 25 . .257 

66 O'.l 39.111 

73 25 08. 2'"21 

65 08 :37. 247 

37 15 30. 59~ 

77 35 61. 155 

105 40 62 .. 'i04 

26 o~ m. 443 

48 10 59. 034 

2G 5fJ 40.812 

94 2~ 34. 433 ' 

58 41 56. 897 i 
I 

32 08 i:1. >!35 ! 
52 02 19. 013 ; 

95 49 37.149 

69 29 07.40'.l 

68 10 51. 744 

42 QI) 15. 420 

101 37 20. 6:17 

41 15 10. 932 

:n 07 40.252 

- .80G 
1. ],'],) 

---:- . 449 

~- 1. 231 

. 56!~ 

. 8~8 

.1117 

T .5:M5 

. 3G65 

1. 344 

• 7.56 

...!- .174 

-1.16:; 

~- 1.17!' 

. 0~5 : 

- .06~!}, 

+ . i!67:? 

1. 61!14; 

. 57~ 

+ .990 

- ::!. 069 

- 1.2:28 

.om 
+ . 779 ! 

- .587 

- 1. 2'.YJ 

..,.. . 605 

+ '641 

.131 

'688 

. {/86 

+ . 02-2 

.2Ji 

. lf'8 

. 670 

.369 

-r .100 

+ .143 

+ .139 

. 063 

+ .22.'l 

+ .36.} 

.159 

.278 

+ .oos 
• 053 

+ .108 

+ .377 
+ .410 

.Hl6 

+ .385 
+ .045 

+ . 386 

07.3~61-·····---

58. 04:J I 3. 018 
57. 64B ........... ~ 

4~. i36 ······-· .. 
I 

12. 759 : .5. 381 

o9. se6 I. 
25. 8::1~3! .. - -
3;:, 2-J45i • 187:3 I 

02. 130.si-. -
I I 

16. 905 [- - - . - - - ~ - - ' 

47. ~8 8. 799 

04. 6C6 

Gl. 09.J 

37. 878 

25. Uf."5 

4.168 i 

4. 5.118i892 

4. VD:Jfj,jfl7(i 

4. 8G32289B 

4. Gt:/34691 

4. 79449046 

4. fi41374:i3 

4. 46573176 

4. 8532-2898 

4. 64137.t:J:J ! 

4. 761 ~6803 ! 

4. 79-l-4i!OJ::i 

4. E63:228ft8 

4. 4!JG4103~l 

4. 72089320 

4. 77050t<08 

34031. :J3U 

460!:.t:J-. 52J ' 

7~81.~2 

48G79. r.i90 

fi2.10D. 346 

4;17~9_ 9;lt-' 

~~1~2:3. 46~ : 

7298-J. ~~2 

4378\l. 938 i 

57712. 233 

62300. 34.l i 

72U84. 22'2 

31363.1~) 

5~583. 7!.13 

38H5:3. 293 

39. 

45. 

35. 

. ! 4. 5,JJ 878ff~ :11n:n. :r.Jil : 

389.Y3.Zl:i 

92841. 84~ . 

31. 947 

54. 8€0 

37. 871 

40. 997 

34. 347 

51.65G 

33. 042 

45. 282 

46. 990 

52. 04;') 

62. 186 

12. B8'J 

fi".!.O:m 

29. 690 

38. 5H6 

2.5. 089 

38. 441 

07. 802 

37.3'3.3 

30. 744 

61.2U5 

62.441 

08. 751 

59. 259 

41. 177 

34.2'74 

56.6W 

13. 243 

1B.9W 

37. 257 

07. 77~ 

52. 154 

15. 314 

21.0"..!2 

10. 977 

40.638 

. ;~9 4. 770.1otoe 

4. 9&"774-124 

4. 678 

7.000 

5.314-

7.113 

10. 32'2 

11.382 

9. 392 

10. 4;>1 

12. 070 

9. 460 

l!). 247 

12. 637 

·L fi0:~fl5E'7fi 

4. 770;10H08 

4. 00340214 

4. 7Hl2ti80;J 

4. 7208~3'21 

4. 9G7744:.!3 

4. 7Jl44.9045 

4. 7208!.J3'20 

4. G034CW4 

4. 8632-28~8 

4. 96774425 

4. 60:J40-~l4 

4. 7GJ26803 

4. Bn28145 

5. 04JJ3807 

4. 76126803 

4. 909250.32 i 

4. 9~9Q743 

4. 8772814.5 

4. 70154531 

4. 90925052 

:i.CH113807 

4609:-5.524 

58~1.:..:J. :..!9.l ' 

4012:1. 808 

52;)..~S. 7~H 

92~·11. nw , 

62:w-o. 34£1 

5;:!588. 794 

4012~. 808 

£)28-ll. ~49 

40123. 80!' 

75384. 3!.H 

109935.5~1 

57712. 2;"~1 

81142. 8!l0 i 

8.70!.HI. f& ! 

75.184. 304 

30':!!17. 374 : 
81142. SM I 

10lJ935. 3~9 I 

4. 701;)453] 50Zl7. 374 

4. 9299274.1 e;:.m~. 583 J 

4. 70154331 i 30297. 374 

i\. OH319!16 110743. 7UB 

4. 97~2680<..l 94900. 410 

4. 701$4531 50'297. 374 j 

4. 87:)44398 7454>!. 370 I 

4. 97343912 940Gi. 4Gl 

4. 9772680<J 
4, 9734394:) I 

4. S34049~9 

5. 04431906 

4. 87244398 

4. ll34ll4989 

9491)(). 410 : 

940fi7. 461 

6e'241. 708 i 

110743. 708 

74-~'49. 370 

68241. 708 

199 

:21.1:> 

~8. 64 

45. 3.) 

30. 25 

3~. 71 

27. 21 

l~. 16 

43. 3.5 

27. Qt 

35.86 

38. 71 

45. 35 

rn. 49 

32. 68 

36.63 

~l. 15 

36. tl3 

57.69 

2t-i. 64 

36. 63 

24. 93 

35.@fi 

32. 68 

57. 69 

38. 71 

3'2. 68 

24. 93 

45.33 

57. 69 

:14. 93 

:J5. 8t.i 

4fi. 84 

68.31 

35.86 

50. 42 

52.88 

46. 84 

31. 2.3 

50.42 

68. 31 

31.23 

.52. 88 

31. 2.'":i 

68. 81 

58. 97 

31.2:) 

4,;,32 

5ti. 4.') 

iii'.97 

58.45 

42.40 

68. 81 

4-0. 32 

42. 40 



 

200 REPORT OF THE SUPERINTENDENT OF 

Resulting angles and di.Ytances ef tlce primary triangulation, q-c.-Continued. 

Name of Btations. 

: PleHHaut ..•..•.•..•.......•.•. - .•..•.. ---·--· .! 

55 !: ::::::: ::::::::::--:::::::·:::::::::::::>·\ 
56 ;, Mt. D1ut' ··········-····················--·····! 

SebattiS-. ·········-···-----·······---·----·--·-: 

Pleasant ........•.............. __ ...... -- ... . 

57 
1 

Sebattid .. --- ...... - .... -- - - -- - - - - · --- • •· · ··· · · 

58 

; Raggf'cl ..•.. 

Indepcudenef' ...................•...... 
Plear:;a11t ... 

' \ Sebatti; .................. . 

Independ~nce .•...............•.•........•. 

5P l\lt. Blue ...............•... -----·----··--··· 
j Sebatti,~ .....................•..•..•...... 

r lndep(,_·ndencc. - . - - - ..... - • - ... ·-- - . -·. - -- . ---
-60 I>lea.sant _ .•. -· .• __ . __ .... __ . _. __ -· __ .. ___ ... 

)It. Blue ......... . 

Gunstock .....•...........•. -- ..•..•..•.. 

()1 Plea1mnt.--·····-····-···-----· 

Independence.··-·····-·---···--·--·······--

Agamenticu8 _ •.......... _ .........••. _ ... --- . 

fi:.! (imu-;tork. ···-····---· 
Indepeudence. _ .. _. 

Agamentif'ns .... _. 

Great ::\1eadow _ .••.....•... __ . __ ....... _ ...... . 
f,(; Beacon pole~. _ ... _. _____ ... __ .. _____ . __ ....... . 

North Base ....•.• 

Blue Hill. ..... _. 

67 Great Mead•nv ..••..•.....••..•....•..••....••. 

BPucon i1ole ...••..........•..•.......••...••.. 

Copl'cUt. ····-······-··-··············---·--··· 

(ii-: .Bencoupole. ---·-··-······-·············-····· 
Grt:at .Mt!udo\v ..••..•..• _ ...••.•.•••.•••..•.••. 

Copecnt .........•.....•......•................ l 
69 Deacon pvie ..•........•..•...•..•..... _ ..... _ I 

Blue Hill .....•..................... ······-· 

Copecut_ .•.........•......•...•... __ ..•. __ 

70 Great Mead-ow_ ..•...•. __ . __ •. __ . ___ . ______ .•• i 
Blue Hill .. _ ...........................•..•.... [ 

71 ::c::P~:~l~·-. ~~ ~~~ ~ ~~ ~ ~~~ ~~---· ~ ~~ ~~~~ ~~~~ ~ ~~~~~~1 
Blnt·Hill ....................................... i 

I 
Manomet ..••..•.....••..••.••....•.• ········I 

72 ~~~::j~~ ~~~~:::~~::~~~:~~~:~:~:.·~~~~:~:~~~~~~:! 

0 J /I r 

5·1 39 35. 737 

8.5 35 26. 004 

39 4:, 23. 108 

51 26 46. 938 I 

44 20 15, 072 I 

84 1:1 Ut. 601 : 

3 12 48. 799 I 

174 09 30. 752 

~ 37 4~. 856 

77 4r lii. 2~0 

4Fl. 4:"i 61 .107 
' 53 25 47. 24L 1, 

23 Hi 42.16G I 

17 04 28. 298 

137 ae 5;;. 842 , 

52 31 36.114 

100 12 48. 045 ' 

27 lJ Hi. 774 

34 JD 40.221 

.050 : 

.~21 i 

.2m I 
+ .253 

.267 

.096 

.30'22 

. 2!'l93' 

.65.15': 

.2Ufi 

.490 ' 

.103 

.289 
• 3-17 i 

.199 
'1 

• OB:J ~ 
.237 I 

. 080 

~~ i. 012 I 
£•1 54 ()4. 33i + . 300 

:;:~ 41J :?~. 590 . + . 646 

85 3~J 4J. 2.57 

48 ~>!.l 4:t 830 ! 

4!} 50 46. 858 

33 ~o 57. 3lD 

47 01 5'J, 612 I 

99 37 09. 448 i 

52 l~ 43. 947 

82 4~ 24. 051 
44 51 64. 725 i 

54 00 4~. 246 : 

44 52 58. 639 ' 

81 00 16. 660 

58 49 l.'5. 000 

51 01 17. 428 

70 09 29. 812 

36 10 06. 828 

69 09 39. 729 

74 40 10. 674 

10 m 58. 269 : 

[l Zl OI.40fi I 

160 29 59. 351 

41 58 51. 444 

84 07 18. 080 

53 5:1 55. 439 

31 5G ;:;3. 175 

130 20 20. 91Kl 

17 43 48. 611 

29 [:.!) 42. 889 

46 49 04, 901 

103 11 18. 606 

66 34 04. 686 

64 08 37. 8.~l 

4Y 17 23.167 

.118 ' 

. E<44 

. 202 : 

. 334 

1. 211 

..,. • 444 i 

. 452 

. 168 

. 9]() 

.144 

. 112 

. 366 

. 485 : 

.28:! 

. 505 i 

• 485 

.113 : 

• 54:1 : 

+ . 56781 

.2521: 

+ . 5841: 
I 

+ . 0051' 
.292 

. 552 i 

.5!i3 l 

. 471 i 

. 0681 

.18H I 
• 689 ;I 

. 644 i 

.134 i 
+ .166 i 

.092 I 

35.687 ··-··~·---l 
25. 783 ' 24. 311 i 

2-:J. ~41 

47.191 

14. 803 10. 501 

08.505 '··········'' 

48. 4968, 

JO. 4727
1 

42. 2045 

H!'.074 i 

' ·······-·1 
1.1140 I 

G0.617 ! 5. 8"9 

47.138: ·········1 

4l. e11 ..•..•..•. I 

27. 95l I 5. 4il 

55.Gt:J 

30.107 

47. 808 

46. 854 

41. 233 
1
. 

04. 637 i 

23. 236 ' 

41. J3tl 

42. 986 

46. 656 

57. G44 

60. s23 I 
09. 892 

43. 495 

10. 85V 

~. !Uti 

24. 2UJ i 11. 529 i 
63. 8l5 : •••..•.... I 
45.102 

58. ;)27 I 655 

l'i. ll"2f ! ..... ~ .... 
14. 515 1 ..... . 

17.146! .968 

29. 301 r ........ . 

06. 343 1 ........ . 

39. 6l6 I 2. 090 

16.131 j .•....••. 

58. 83681 .••.•.••• 

Ill. fi58l . 4300 
I 

59. 93511-. -

51. 44g 

17. 788 4. 124 

54. 887 

52. 612 

20. 449 

48. 543 

42. 700 

04.212 

17. 962 

04. 552 

3!<. 017 

23. 075 

I. tl04 

4.874 

5. 644 

5. 04131906 

G. 13149435 

4. 938Gl951 

4. 834049&! 

4. 78523148 

4. 938Gl951 

4. 87244398 

5. 13149435 

4_ 7852:~14tl 

4. 78323148 

4. 67137637 

~- 6WJ9'2597 

4. 83404989 

4. 67137837 

5. 03206803 

4. 038GlU51 

5. 0:1206803 

4. 69992596 

4. 699lJ2596 

4. 94847008 

4. 85540733 

4. 941-14700~ 

4. 8~41346'1 

4. 80551556 

4. 6999259G 

4. 82413469 

4. 95302685 

4. 85540733 

4. 95362685 

4. 80551556 

4. 23870774 

4. l7R727:n 

4. 324757;)3 

4. 32475753 

4. 283l4f>40 

4. 36593185 

4. 36593185 

4. 56558109 

4. 5792:!120 

4. :Jti59Jl85 

4. :i:m49075 

4. &1762973 

4. 56558[(19 

4. 73794371 

4. 64762973 

4. 5795l:ll20 ' 

4. 73794371 I 
4. 33949075 ' 

4. 56sse109 I 
4. 72951266 

4. s:,;m28Q 

4. 73794371 

4.72951266 

4. 65499999 

110743. 708 i 
135361. 248 i 

86:19. ~461 
68;.41. 108 I 

60986.187 i 
8ti819. 946 ' 

74549. :no I 
1:15:361. 24S 

6o9s6.1s1 I 
609i<6.187 I 

4692'!. 200 

50110.181 

68241. 70E 

4692~. 200 

107663. 383 I 

86Bl9. 946 

l 07663. :J85 

50110. IBU 

50Jl0. l~O 

88811. 679 

71681. 540 

88811. 679 

66701. 300 

63002. l(;3 

50110. 180 

116701. 360 

89872. 506 

71681. 540 

B\1872. 506 

6390'2. 163 

173:!0. :nti 
15091. 323 

21123. O!J4 

21123. 0!>4 

19193. 112 

232'13. 723 

23223. 723 

36777. 406 

37951. 697 

23'22:J. 723 

218!il. 978 

44425. ~35 

36777. 406 

54694. 507 

4442."i. 235 

37951. 697 

54694. 507 

2185!. 978 

36777. 400 

53642. 951 

7!626. 350 

54694. 507 

53642. !151 

45185. 593 

68. 81 

84.11 

53. 95 

42.40 

37.89 

53. 95 

46.32 

84.11 

37. 89 

37. 87 

211.15 

31.14 

4". 40 

29.15 

66. 90 

5:3. 95 

66. 90 

31.14 

31.14 

53.18 

44. 54 

53.18 

41. 44 

39. 71 

31. 14 

41. 44 

55.84 

44. 54 

55.84 

39. il 

lU. 77 

9. 38 

13.12 

13. lll 

11. 93 

14. 43 

14. 43 

22.85 

2:1. 5~ 

14. 43 

13. 58 

27.60 

22. 85 

33.98 

27. 60 

23. 58 

33. 9A 

13. 58 

2-J.85 

33.33 

44. 50 

33.98 

33.33 
28.0i 



 

THE UNITED STATES COAST :-;c:RVEY. 

Resulting angles and distances ef tlu: primary triat1gulaturn, ~c: -Conti111wd. 

JI: 
'C 

No.me of sta1iQnr-i.. 

oi 
-~I 

I i lia.nomet. _ ........ ___ . ___ . _ _ ....... ----! 

731 ~:::::tp~;{:::~-~~ ·::~ ~ ~~- ~~~. :::~ ~- ~:~. 
I i 1'hompti!on .. ___ ... ___ ..... __ .. ___ .. ____ .. _ .. __ . 

741 :1~:0;;:1~·.:: :: :·.::·. :: :: :: ·_:·.·.: ::: : : : : ::: : :: : : : : 
I "\\" achnHP:tt _. . . _______ •..••. 

75 Bh1e Hill ............. . 

Bea.con pole. ----- ...................•...... -· 

"\Yuchm1ett ___ .... ---------. 

7-6 Thomp:mn ..•......•. ·........ . ............ 1 

Bl11eHill .....•.....••.............. 

Unkonoonuc 

77 Biut"Hill ......... . 

"\Vacbu~ett .•.......•......... 

Unkouoonuc ....•............ 

78 Thompson ..........•....... - - ....... --·. -- ---· 

79 

\.Vachuriett ___ ... _. ·-- .. ----· ........•.....•.. 

Unkonoonuc ... __ . _ ............... _ ...... __ . __ 

Thomp-son .. 

lllue Hill -- . ---

Aganwnticnl4 . _ ... . 

80 Thompson ...... . 

Unkonoonuc .. _ .. . 

0 ' 

311 :l4 2f. i'Ri 

JOO 07 2B. 28:.J 

:n lB 1:3. 17~! 

44 15 JU. 75:! I 

4'> ()~ 44. 847 

!JO 30 02. 575 

:JI 00 4~1. 404 

6f-i 54 OL 7i6 

8::! 0.) 13. 3;'il : 

~4 ()j J:l. ~21 

46 ~n io. 030 : 

HU ]8 37. 043 

48 4l 4:.?. 279 

:19 40 53. lG.:J : 

91 37 34. 7.W 

83 56 40. :mo 
38 30 10. 97.J 

57 33 20. 798 

3.3 14 :IB. OH 

Kl 07 :JO, OOJ 

5D 37 43. 8i.8 : 

67 ;j,') 5~. 8:2:.J 

61 50 53. 2fi-t 

50 33 ~o. 33~l 

Gunstock ... ---· .. ---· ...................... __ 44 18 57. 3Gl 

81 Thompson .. ---·····--·--·-···--·····-···-····· 3:! 00 61.186'; 

Uukouoouuc. ··-·-··-··--·--··-·-·············· 103 34 1!1.95"2 I 

e3 

84 

85 

86 

87 

Gunstock ..........•.......... ·-- .... _ -- . 
A.gamenticm1 .. _ .... _ ..•...... ___ ...... . 

Unkonoonuc .............. _ •................ _ .. 

Gunstock ...•................................. 

Agamenticus. ----- ··- ........................ . 
Thon1p~o11 ................ __ ..........•..... _ .. 

(}ttn!!.tOC'k ••••••••••• -· •••••••• - -- .•• • -· •• - •• - -· 

Thompson .......... . 

"\\""achut1ett .. --- •••• __ •..•••••. --· .••••••• _ .•••. 

Gunstock ..... __ ... --

Unkonoonue. ---- - ..... _ .......... -- . --- .... _ .. 

"\"\.,.achu1:1ett •.•••••••••••• - -- •••.••• - ••. -- ••••••• 

Monadnock .••••..••...•.••. ·-·-· -· ----. -·--·
Unk:ouoonuc .•••.•..•...... -- ...••....•. - ..• -·· 

Wacbusett .•..... --·-·. _ ................. __ .. . 
I 

Monadnock. ···--- ............ --- . - ........• --· 
Gu.nstock •..•.•.••.. __ ... _ ......•...........•• , 

Wachusett ...... - ...............•......... - .•.. : 

.M:onadnock ..•.••••.••.. -- -·- .. -- •. - - .•.. --- - -- : 
88 Gunotock ........................... · · .. · · ·· · --

1 

Unkonoonue ..•••.. --- ....•••...... - - . -- - - . · · - ·I 
Rul:an.d_ --·····-····-·-----·---··-··········-·I 

89 East Base ...••.....••..........•......•.....•. 

West Base •••...•..••..••..•...•..........•.•. 

1

1 

W€st Hills .......•....................•........ 

90 E,..t Base .................................•... 

West Balle ..••••••...•.•..••...•••••.•••••.•••. · 

cs 26 

76 11 23. 038 

50 47 50. 5]2 

53 co 53. 613 
31 52 27. G77 

118 ~3 {)(). J:i5 

~'9 43 52. 078 

48 00 55. 063 

70 37 12. Hil 

61 22 !Y. 41i3 , 

3 41 57. i02 I 

172 29 05. i~S 

3 48 58. 665 

84 06 26. 970 

48 22 59. 000 

47 30 39. 700 

117 01 19. 427 

19 17 08. 07~ 

43 4141.o:J5 

32 54 52. 4~7 

22 59 06. 374 
124 06 06. 728 

27 17 0'2. 7Hi 

112 32 52. 425 

40 10 05. 353 

21 m 45- 133; 

11 ·1s 25. 016 ! 
113 49 51. 571 

----- ·----.. 

. 033 

. 170 

'398 

'048 

'010: 

+ . 204 

. '710 : 

632 ! 

. 071 i 
'14~ 

. 270 ' 

• 542 I 

. 002 

. 073 

+ , lf.5 

. 090 

+ .00-2 

• 37G 

. 059 
~ 2fi8 

• 701 

.212 

'085 

·+ .210 

• ::.>D5 I 
. 010 I 

-+ . 0()6 i 

+ .464: 
, .126 I 

' .203 i 
.2G5 i 
• 081 ! 

I 
• 274 ! 
.20:1: 
.170 i 
• 48'J6: 

• Q054j 

• 17101 
I 

.085 i 

. 330 

.178 

.002 

.513 

.007 

.091 

.028 

+ .123 

.230 

.053 

+ .441 

+ .879: 
- I. 418 

- .353 I 

~L e.:>2 
2!J. 4C::i 

1:1. ;,77 

1~1. 800 

4•. t':l7 

02. 77!1 

49, :)~!.~ 

0::2. 4.Sfl 

13. 9t>~~ .. 

1:1. !192 

18. ~81 I 

3G. 77:3 

42. 821 

5:t JG:"J 

34. 7~12 

I. 41G ' 

.. 1 

I 

ti. on~ 

1U. 770: 

40. 48.) : .. - .. 

11. 063 12. 3;)1) : 

~o. 800 

2!:J. ~-?G 

43. GlO 

;"1~J. O!r-2 

5:1. 052 

20. 254 

57. 571 

60. 8Hl 

13. 992 

2.). OU 

50. 97G 

5~. i39 I 

27. 474 

50. 070 

52.1.)9 

5.:J. 789 

ll. [J.)f< 

El. ~93 

57. ~J94 

O;'l. 5220, 

58. 4940! 

26. 884 

58. 671 

3R 322 

HJ. 4!..>9 

00.185 

41. 028 

52. 54e 

ii.;i-21 

12.:mR 

··: 

12. 4.54 : 

9. 642 

06. 402 I s. soi 
Ofi.851 1 •••••••••• 

I 
02. 486 I·········· 
s2. 312 I . 652 1 

05. 794 ! 
46. 012 

1!3. 658 ' SS>< 

51. 218 

·L (;47fr2'.l7:l , 

4. e.J.Jn7:.!fll 

4. f),J.4!)!1jl~ifl 

4. 1:rn~1:3z-2:; 

4. Pt<:J7~fi:]ti . 

4. ;:lti,'):Jfl1tll 

4. 81 i:2790;) 

4 ~4q·H9Gti 

4. 1.rn:n.?:..>5 · 
4. ~494196G 

4. P8-;2:2:l1l8\I 

4.84!JJl:l6t.i 

4. 77~~-:W7~ 

-t. 97:1 WU67 

4. 77i-1C'.2~l/8 l 
4. !·HO~i;->4,:;G 

4. 7~~G:1:3~:25 

4. 97349007 

4. µl08fH5fi 

4. '.Jl0£!5156 

4. 8~0:Ht5:J~ 

4. 8:l'.1i7652 I 

-1. 890::!4\l:~R 

4. 7~l:;?;13G:~e 

4. 80.'"'>515.YG 

4. 8327765~ 

.i. o,:,14;~04i1 

4. ~05.)1537 

4. !=J8:!;23(l89 I 

.J. G~57:.n 10 

'" 0544:1041'! ! 

4. 778t2n1e 1 

~- ()8573116 I 

4. 7923."JG37 

4. 77882978 

1. 65179746 

4. G488348! 

5. 0857311G 

4. 6317H747 

4. 97j2:8733 

4. 79233638 

4. 6461'3482 

4. 97528734 

4.14795353 

4. 45.ll 7317 

4. 295290fi7 

4.14W5333 

4. 434:>4271 

4. 547il28.'l2 

H4:2.3.2'J;). 

71G2fi. :148 

·1."ili-"..'.)..'.")9-2 

."i:J642. !-1.31 

5-44~.ll. 931'.1 

708ti4. ;)~it-! 

3G7/I'. ·10ii 

(j,)ijJ(i. 700 : 

~07ll0. 040 

,-lH!Jl. u:1~ 

;o7(JO. u.rn · 

!l;!\l!ll. 083 

70700. ().jO 

GUlll-J;L 8L6 ! 

~1407~. 5tii!' 

D.)9H I. 08:1 

flUO~i3. 81G 

BL4Gl.90:J 

!J-1491. H:3R 

9-1078. 562 

81.JGl. 90;) I 

8l4Gl. 90:> ; 

Tl68G. tH7 · 

6i'OJL !l14 

8l4Gl. gu;, 

fil99:?. 105 ' 

11335,:i_ :m• 
77{i~li. 617 

GW~1:2. 105 : 

6at.:io~. 1 G3 ! 

GBO·ll, 914 

1133,'\"2. 34ll 

t:i390'"J. Hi5 : 

~5!J91.08:3 . 

1:?18;;3 . .32.l 

J 1:13.'\~. 3:38 

()0093. ~16 

12Ll323. 52;) 

f)JH!,)2. 10:l I 

60093. 816 ' 
4.5Hi4. 526 

4.t;').18. tl77 : 

121823. 525 ! 
-15164, 5Q7 ! 

94468. 568 

61992. lo.5 

44548. 1J78 I 

94468. 570 

140."J8. 971 I 

28325. ~12 ' 

19782. 933 

uo:->t<. 97l 

27198.360 

35304. :J58 

iUl 

4·1. f:it.! 

3'1.:J:l 

3:1.~o 

47. 7b 

4-'J. ('<.() 

·1:3.9~ 

JJ, ~ti 

4:1.m 

43. ~13 

3;-_34 

5t'.46 

5~~- ()4 

:?7.:l4 

DO.ff..! 

a:1. e6 
58. 46 

r:>O. 62 

48. 27 

4:.?.:..~ 

30.6'2 

38. ['£! 

7U. 4~ 

48. :27 

38. 5~ 

:lH. 71 

4i"!. 28 

70. 43 

3~). 71 

70. 43 

37. 34 

75.~l 

37. 34 

~.06 

!:!7.68 

75. 69 

28. (Hi 

58. ~o 

38 . .'.)2 

i27. 68 

5tL 70 

s. 7! 

17.£0 

12.29 

il.74 

16. 90 

21.94 



 

202 REPORT OF THE SUPERINTENDENT OF 

Resulting angles and distances ef the primary triangulation, q.e.-Coutinuea. 

NamP. of Htation~. 

'\\.,.est Hills 

91 Rulund. ·-----·-----------·---·······-------·· 
West Base ..•.... ·--------- ...............••. 

,,.,.est Jlill~-- ... ···-· ..................... _. __ .. · 

92 Rulau<l ....•........••..... -·- ..•..• ----

Eal'!t Dall'.e .•••.••.••.•.•••..••••••••.. 

Tashuu .•. -·-- ••..••.•..•••.•••......•. 

93 Ruland ........ . 

'Vest Hills .. . 

'Vooster •... 
94 Ruland..... _ .•...... --- .... __ ---

We,t llllk ............................... . 

WooRter ....•................... __ _ 

fl;") Tu~hua ..•••... 

lluland ...............•.........•............. 

'\\Too1::1t-er ..••••••••••••••.•••.•••.•••••••.•.••.. 

96 Tashua ... -- .•••. -- .. -- ..•..••..... -- - .••.. -- . 

w\!~tHill'6 ...... --------··-·-··········· 

Sandford .................................... . 

97 Ruland ................................. . 

We•t liills ................................... . 

Sandford .••...• 

Wei;:tlfill1L .......•. 

Tm~hun .. ·-------·--

Sandford .•. ___ •••• ___ ..•••.••...... ----. _ ••. 

9!l Ruland ...................... . 

'l'ashua .•... - •...•.. -- ....•........ -··. -· ..... . 

Sandford ..•••• _ 

100 1\ .... est llill1'l .. -· •..•... __ ...••••••.... _______ ... 

Wooster .•..•••..•.....•..... ····-···-··--·· 

Randford .••.•••••..••...•...••....••.•••..•••. 

101 Unland ...................................... .. 

Woost~r .........•.... _ ................... ·- -·-

Saudfor<l . -··· •••• _ ............................ . 

HF. Tashua ....................................... . 

"\Vooster .•••.. __ ..•...•.....•.....•...•.•.... _. 

Ivy ....... ····-····················-···-······ 
Sandford .•••.••••..•••••...••.•• _ .••••• _ •.• _. 

Wooster .............• 

M 43 16. 067 [ 

51 36 59. 6!D ! 
7:J 39 46. 218 

1

1 

I 
33 21 30. 934 i 
7e 54 02. 335 I 
67 44 27. 349 : 

38 20 42. 54;; I 
73 59 43. 309 I 
67 39 38. 265 I 
29 18 52. 581 i 
61 26 2s. o5u I 
s9 l4 44. 141 I 
2s :;.1 58. 2sn I 

138 32 49. 096 I 
i2 :i3 15. 253 I 
58 12 50. 873 ' 

JOO 12 06.551 I 
21 35 06. 476 i 
23 24 41 5551 

101 19 14. 9G4 I 
55 16 08. 2Jo0 

19 12 16. 858 

12 23 30. 055 

148 24 16. 218 

42 36 58. 413 

27 19 3L 655 

ll 0 0.1 33. 673 

45 38 51. 558 

33 58 36. 531 

100 22 39. 317 

69 03 33.113 

39 52 46. 908 

71 03 46. 730 

26 26 34. 700 

111 23 37. 231 

42 09 48. 444 

47 40 51. 621 

78 31 14. 5:J3 

53 47 59. 208 

Box.......................................... 49 35 39.881 

104 Snndford ...................................... 740234.416 

Ivy. . ••. ..•• ............... ...... .... .....•... 56 21 53. 037 

Mt. Tom...................................... 34 16 43.537 

105 Box ............................... : ••.••..•... 114 15 55.751 

Sc.ndford ...•.••..••.••.. ...................... 31 27 27. 481 

Bald Hill ..................................... . 

106 Box .............. ··············-······--··-··· 
lvy ......................................... .. 

Dald Hill ..••..••..•.••...•.•••.........•..•... 
107 Box .......................................... . 

Mt. Tom •••••••..••.••••••.••••••...•.••..••.. 

WachnJlett .•••••.•••.•..••••••••••••.•.•••••••• 

108 Bald Hill ................... ················-·-
Mt. Tom ..................................... . 

34 47 46. 780 

130 24 14. 206 
14 48 02. so;; 

BO 50 44.995 

65 43 58. 336 

33 ~ 21.068 

42 19 11. 8471 
75 16 43. 565 
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Resulting angle.~ and distance.! ef tltt primary triangulation, fyr.-Continued. 

Name of "'tatiom1. 
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APPENDIX No. 22. 
ON THE PLANE-TABLE AND ITS USE IN TOPOGRAPHICAL SURVEYING. 

[l~TRODUCTORY NOTE.-The plane-table is used in the Coast Survey as the principal instrument for mtl.pping the topo
graphical features of tlie country, and is universally recognized as the most efficient and accurate means for that purpose. Its 
application under various conditions, the methods of its use, and styles of topographical representation, have received a great 
development in the pmctice of the topographers of the Coast Survey, and special acknowledgment is due in this respect to the 
comprehensive views, practical tact, and elegant taste of Assistant. H. L. Whiting, whose efforts have established the high 
Rtandard of topographical maps recognized in the Coast Survey. In order to meet the frequently expressed want of a treatise 
on the plane-table and its use, which does not appear to be supplied by any existing book in our languag-e, the following essay 
has bPen prepared for this rnport hy Assistant A. M. Harrison, who acknowledges his indebtedness to many of bis colleagues 
for contributions and aid in its preparation. Th~ chapter on the three-point problem has been supplied by .Mr. Edwjn Herges
beirner.] 

'.rhe followi!ig de~cription of the plane-t.11ble. in the sha;-ie in which it i8 at presenL employen upoa the 
Coast Survey, aml notes upon its use. me given as the results of a long experience of its good qualities on 
that work. Beiug the best instrument adapted for topographical purpo;,es, it is desirnd to supply a want left 
by the very inadequate notices given of it in most .American and English works, and to furnish topographical 
surveyors with a practical manual of its use. It may seem in some cases somewhat amplified, but thoRe more 
familiar with it will overlook details intended for the benefit of beginners. 

The)nvention of the plane-table is ascribed to Prretorius in 1.537, but the first published description 
appears to be that of Leonhard Zubler, ia 1625, wh•) ascribes the "beginning" of the mstrument to one 
Eberhart, a stonemason. From this time forward it has received successive improvements, chiefly from the 
Germans and French, until it has reached its present form, which seems to be in keeping with the existing 
state of science. 

Descri_ption.-Topography if! a more or less detailed representation, in the form of a map, of a certain 
area of ground, 011 a specified scale or proportioa of nature, mechanically constructed by the measurement of 
angles, direct linear measurement, and tangential lines. In plane-table practice these are drawn in pencil 
upon the paper which is spread upon the table, and the details are filled in according to established conven
tional signs. The work is so conducted that the required figure is obtained ia the field at once by the simul
tat1eo11s measurement and plotting of the angles; and while it is done with as much accuracy as it could be 
plotted with a protractor, errors of transfer are avoided and much time saved. 

The plane-table at present in use by the Coast Survey (see Sketch No. 30) is composed of a well-1:1easoned 
drawing boa.rd about thirty inches in length, twenty-four in width, and three-quartere of an inch thick, with 
bevelled or rounded edges. It is commonly made of several pieces of white pine, tongued and grooved 
togethe1·, with the grain running in different directions to prevent warping. It is supported upon three strong 
brass arms, to which it is attached by screws passing through them and entering the nuder side of the board• 
the three holes for the reception of the screws being guarded by br~ss bushings, and situated equidistant from 
each other and from the centre of the table. By means of these screws' the board can he removed at will. 
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'l'be arms rest upon the sloping upper face of a rather flat hollow <:one of bras&, to which they ine permanently 
fixed. Upon its lower edge or periphery this cone is fashioned into a horizontally projecting rim, the inferior 
face of which is as nearly as possible a perfect plane, and this in its turn rests upon a corresponding rim of a 
somewhat greater diameter projecting slightly beyond it. 'l'his second rim forms the upper and outer flange 
of a circular metal dii:ik in the form of a very shallow cylinder. The inferior face or plane of the upper flange 
01· rim has, at its contact v>'ith the Sl!perior face of the lower, a horizontal rotatory movement about a common 
centre, which i• the centre also of the instrument, and the two are held together by means of a solid conical 
axi8 of braFs extending upwards from the centre of the inner face of the lower disk. A socket of similar shape 
filR exactly over this axi>, projecting downward from the inne1· side of the apex of the conical or upper disk. 
The two plates are held .together by means of a mill-headed screw capping the cone from the outside, and 
which can be loose11ed or removefl at pleasure. 

A tangent screw and clamp faste11ed to thR edge of the upper rim permit, when loose, the revolution of 
tht:< table about itH centre, and, wlien damped to the lower limb, hold the table firm while' the tangent screw 
gives a more delicate movement. 

Three equidistant vertical proje'.:tions of brass grooved on the under side, and cast in one piece with thn 
nuder face of the lower diok, extendiug from the periphe1·y towards the centre, rest upon tl1e points of three 
large screw>< whkh corue through a heavy wooden block below. This block, which is the tflp of the stand 
and is approximate iu form to an equilateral triangle, is made of three pieces or horizontal byers, aud is two 
and a r1 uartcr inches thick mid very strong. 

'The three screws last mentioned l1ave large milled heads, are quite stout, and play through the block 
from below by means of brmis female screws let into it. '.rl1ey are the levelling 15crews of the instrument and 
are equidistant from its centre. 

Upon tlie under side and centre of the lower metal disk is a socket containing a ball with a brass arm, 
which-:projects througli the centre of the block from beneath. 'l'he lower end of the a1·m is threaded, and 
upon it plays a female screw with a large milled head, which can be relaxed or tightened at pleasure. This 
~crew clamp~ the whnle upper part of the instrument to the stand; it is loosened only before levelling, and 
kept secm·ely clamped at all other times. 

'The block is EUpported upon tlirec: legs, and with them forms the tripod or stand of the instrument, the 
legs being of such a length a~ to bring the table to a convenient height for working, and so arranged as to be 
taken off at will, or clornd so that their iron-shod and pointed ends can be brought together or moved outward, 
as may be requi!"fd, For lightness the legs are generally made open through the middle of their length, 
though sometimes they are solid, and each one is fashioned at the top into a cylind1·ical form with an outer 
flange, the cylinder fitting into a groove on the undel' side and near the edge of a truncated vertex of the 
block. 'l'he tlauge, by coming in contact with the lower edge of the block, prevents a too great spread of the 
leg~. A braso screw, which is connected at right angles with the middle of a movable bolt running through 
the axie of the cylindrical head of the leg and projecting through a hole in the block, is fastened above by a 
female screw with a large milled head. 

A pair of compass sights or a watch telescope has sometimes been attached to the under side of the board of 
the plane-table. When the table has been put "in position," the watch telescope is directed to some well-defined 
object, and by after reference to it any movement which may have taken place out of position in the table 
during its use ca11 be dtitected nnd adjusted. This, however, is but a complication of the instrument, and the 
same purpose can be more readily served by the alidade itself. The watch tele8cope has not been used in 
Coast Survey work. 

Rollers have been attacl1ed to the under side of the table, taking the place of clamps for holding the 
map in itil place; but these are very liable to get out of order, and are not regarded with favor by the· best 
topographerg. 

The alidade consists of a brass rule about twenty-two inches long, having a circular level on its upper 
face. Near the middle of the rule is a perpendicular cylindrical column of brass called the "standard," sur. 
mounted by two square brass plates joined by screws, and supporting horizontally a conical journal, through 
which extends a closely fitting cone of brass, coming from and attached to the side of the telescope. This 
cone forms the axis of the vertical movement of the telescope, and is secured at the extremity by a screw 
which holds it in its place. 'I'he telescope itself bas the usual cross-hairs and means of focal adjustment. 

A transverse level is fastened to the edge of the upper of the two plates at the top of the .standard by 
means of adjusting screws. 
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The tefoscope is so placed that its line of collimation is above and in the same vertical plane with the 
fiducial edge of the rule. 

A vertical arc with a tan~ent screw and clamp is attached to the telescopic side of the lower brass plate, 
and, with a vernie~ which moves in are as the telescope is raised or depressed, is usetl in the measurement of 
vertical angles for ]wights. 

A small strip of brass is sometimes attached by means of horizontal hinges to the edge of the rule, after 
the manner of the ordinary parallel rule, for the purpose of obviating the neces~ity of watching tl1e exact con
tact of the <~dge of the rule with the point w l1ile sightiug; but, as it is liable to the same objection as that 
instrument, it has not come into general use. 

A tledinatoirc, comiisting of a rectangular metal box containiug a needle so arranged that when JJOinting 
north it is parallel to the outer straight edge of the box; a scale of equal parts of brass or German silver; a 
set of metal clamps for fastening the map to the table; a pair of sharp diddcrs; India-rubber, pencils, and a 
pen-knife, complete the list of esse1Jtials for prosecuting plane-table work. 

AnJUSTMENTs.-From tl1e nature of the service in some sections of the country the plane.table is often 
necessarily subjected to rough u'age, aud there is a constant liability to a di8turlmnce of the ailjustrrrnnts ; 
still, in careful hanJs, a well-made instrument may be Ui:\ed un<lcr very uufavomble conditions for •l long time 
without being perceptibly affected. One shonld not fail, however, to make occasional examinations, and 
while at work, if any difficulty be encountered which cannot otherwis() be accounted for, it should lead directly 
to a scrutiny of the adjustmeuts. 

1. Th.e fidunal edge of tlw rule.-'I'hiH shoulJ be a true, straight eJge. Place the rule upon a smooth 
surface a11d draw a line along the edg('. m1u-king also the lines at the ends l)f the rule. Rever~e the rule, aud 
place the opposite ends upon the marked points, and again draw the line. If the two lines coincide, no 
adjustment is necessary; if not, the edge must be mnde trne. 

There is one deYiation from a straight line, which, by a rare pos;;ibility, the edge of the ruler might 
assume, and yet not be slwwn by the above test; it is when a part is conYex, :md a part l'!imilarly situated 
at the other end concave, in exactly the same degree and proportion. In this case, on reversal, a line drawn 
along the edge of the rule would be coin"ident with the ofoer, though not a true right line; this can only be 
tested by an exact straight edge. 

2. Th.e ln·el attached to tlw rulc.-Place the instrument in the middle of the table and bring the bubble to 
the centre by means of the levelling :ocrews of the table; draw li11es along the edge and ends uf the rule upon 
the board to show its exact position, then reverse 1800. If the bubbfo remain central, it is in adjustment ; 
if not, correct it one-half by means of the levelling screws of the table, and the other half by the adjusting 
screws attached to the level. 'rhis should be repeated until the bubbfo keeps its central position, whichever 
way the mle may be placed upon the t.able. Thi~ presupposes the pl11ue of the board to be trne. If two 
levels are 011 the l'Ule they are examined and adjusted in a like manner. 

Great care should be exercised in manipulation, lest the table he disturbed. 
3 Parallax.-Move the eye-gJass until the cross-hairs are perfectly distinct, :rnd then direct tlw tele

scope to some distant well-defined object. If the contact i·emain perfect when the position of the eye is 
changed in any way, there is no parallax; but if it does not, then the focus of the object-glass must be changed 
until there is no displacement of the contact. 1Vhen this is the case, the cross-hairs are in the common focus 
of the object and eye glasses. 

4. To make th.e line ef collimation perpendicular to the axis ef rewlution ef the tele8cope, and the axis 
ef revolution parallel to tlie plane of the rule.-The iustrmnent is set up and carefully levelled, and the cross
hairs directed to a plumb or other vertical line. If the cross-hairs cover the line wlrnn the ti>lescope is elevated 
and depressed, the adjustments are perfect; should they deviate, however, from the vertical line, this error 
may be attributable to two causes: 1st, the line of collimation is not perpendicular to the horizontal axis; 
or, 2d, the axis is not horizontal, and consequently not parallel to the plane of the rule. ln the first case the 
motfon of the cross· hairs will be in a curve, and, upon being made to cover the vertical line when the telescope 
is horizontal, will deviate from it to the same side both upon elevation and depression. In the secoml case 
the movement of the cross-hair!' will be in a straight line obliq_ue to the horizou, and, when made to cover the 
vertical line when the telescope is horizontal, they will, upon being elevated and depressed, appear upon 
dijf'erent sides of the vertical line. These two cases will be censidered separately. 

When the constniction of the telescope admits of it, the perpendicularity of the Jim~ of co1lim;ition to the 
axis may be examined as follows: Direct the cross-hairs to a well-defined, dist<Lnt object, as nearly upon a 
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level with the telescope as may be, draw a line along the fiducial edge; then reverse the rule lBOO, again 
placing the edge along this line, revolve the telescope upon its axis and again observe the object; if the cross
hairs cover it, the adjustment is perfect; if not, one-half the error must be corrected by moving the cross-hairs 
by means of the adjusting screws of the diaphragm, and the other half with the tangent screw of the table, 
and the operation should he i·epeated until the acljustment is complete. 

In using the method just given it may be taken for grnnted that the line of collimation revolves in the 
vertical plane of the fiducial edge, as any error arising from this not being the case would be inappreciable. 

After this adjustment the lwrizontality of the axis should be examined. Direct the cross-hairs to a dis
tant, well defined, elevated or depressed object, having the table carefully levelled; draw a line along the 
fiducial edge, reverse the rule, and again direct towa1·ds the object; if the cross-hairs cover it the axis is hori
zontal ; if they do not, one half of the deviation should be corrected by mean8 of the screws attaching the 
upper plate to the top of the standard, or by means of the screws attaching the standard to the rule. The 
level attached to the axis should then be made central. 

5. Tn make tlie lzn~ ef collimation parallel to the vertical plane ef tlie fid1u:ial edge-The exact paral
lelism of these is not absolutely necessary, but it is essential that the deviation should remain constant. This 
adjustment may be examined by means of two needles stuck in the table. 'l'hc table is turned so that the 
needles sight exactly to some distant object; the fiducial edge is then placed against them and the telescope 
directed to the object. If the cross-hairs bisect it, the adjustment is correct; but if they do not, it can be 
corrected by means of the scmws attaching the standarcl to the mle. 

6. Zero ef tke vertical arc.-When the line of sight is horizontal, the vernier of the vertical arc should 
1·cad 0°, or the index error should be known. 'l'his may be examined by means of the distant sea horizon, 
or by settillg up the alidade so that the centre of the telescope is in the line of sight of an accurately adjusted 
levelling instrument, and then directing both instruments, while level, to a distant object; if any error be 
discovered, it may be corrected by setting the vernier at 0°, and adjusting the horizontal wire to the sea 
horizon or object. 

\Vhcn the above meam are not available, the following method may be used: Set up the instrument at 
a point, measure the angle of elevation or depression of a distant object, remove the instrument to that object, 
and measure the angle of depression or elevation of tl1e first point. Thmrn angles should be equal if the 
adjustment be correct; and if not equal, the index error will be one-ha.If the difference of the two readings. 

'I'he following method of making this adjustment, where you have neither a separate level, a sea horizon, 
nor an elevation, may be employed: Set up the table and level it carefully on any level piece of ground 
between two equidistant points A and B, say 600 or 800 metres apart. Determine with the table the differ
e11ce of lf'vel of these two points, and remove the table to A. Measure carefully the distance from the ground 
to the centre of the axis of the telescope, and add or subtract this from the difference of level of the point B, 
according as it is lower or higher than A. Set up a target or distinct point at this height at B, direct the 
cross-hairs upon it, and correct the vernier accordingly. 

A longitudinal striding level placed upon the telescope, or a level permanently fastened upon the top of 
the t11leecope parallel to the optical axis, and adjusted to the horizontal wire, will give the error at once. 

Plane-table.-With regard to the plane-table proper, a disturbance of its good working condition generally 
arises from accidents rernlting from carelessness or from undue exposure of the board to the inclemency of the 
weather, and where these injuries are of a serious nature the mechanieian only can apply the proper remedies. 
A coating of shellac has been suggest.ed, whereby the shrinkage and warping of the board is said to be pre
vented "in a very marked degree;" but well-seasoned wood and fidelity in construetion must be the main 
reliance of the surveyor. 

IJ .-\PJ.:R.-ln addition to faulty adjustment of his instrument the topographer bas an additiona.I source of 
error to guard against, arising from the expansion and contraction of the paper, due to its hygrometric nature . 
.From the exposure to which a sheet is subject while in use in the field, and the occurrence of almost unceasing 
atmospheric changes, it can hardly ever be considered for any great length of time as iixed in itd relative pro
portions ; and the difficulty is greatly inerea@ed from the want of uniformity in this variation in the different 
parts of the sheet and in different directions. · 

When points are determined by intersection, the effect of contraction and expansion may be uniform 
enough to be comparatively unimportant; but in rwming long traverses ·without side checks the effect is 
always felt. 

In plotting lnng-measured distances the most feasible method of eorrection is to measure a minute of 
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latitude near the place of plotting; and as the lengths of all these minutes on thR sheet j;, the same, a com
parison with the seale can at once be made and the percentage of error determined. When the sheet has no 
projection, squares of 1,000 metres constructed upon it will answer tl1e same purpose. 

In case of trouble with thl' point;\ arising from this cause, there is but one reme<ly, and that is by the 
system of compensation as treated of in the article 011 field-work. 

ScA1.Es.-Thc very simple and ingenious decimal 8ystem of scales for maps adopted by the French iB 
that in use upon the coast survey. In this system the scale of an:r map is represented by a fractioB, whose 
numerator is unity and whose denominator is some multiple of two or five, as -:nih 0 , 1 0+00 , 50\,0 , :,1 ( 00 , 

meaning that any dietauce on the map is one twenty-thousandth, one ten-thousandth, &c., of its actual dimen
sions on the ground. Thus, on a scale of 1 0 h-0 , one decimetre ou the map will represent an actual distance 
of 1,000 metres. 

Any other desirable scale can, of course, be used, as a given number of inches to a mile; and in case of 
triangulating from a base, as in a reconnoissance, no scale even need be adopted. By assuming two points 
on the sheet as the extremities of the base, and working from thP.m, a conect delineation of the country can 
be obtained before the base has been measured. After measurement the scale of the mttp can be ascertained 
by dividing the length of the base on the map by its length on the ground, both expressed in the same unit. 

In those regions where there is much detail, 10h-0 is the scale generally used for field-work, while in 
others, whern tl1ere is but little minute work, 20ij00 is employed. Less than the latter is never used for field 
sheets. In some cases, such HS llnrveys of cities, wharves, &c., ;;-0\ 0 ma.y hP used; and in certain rare 
instances, 11s in surveys for tlie location of batteries, the mapping of forts and o~her works, and Rites for light
houses, still larger scales are sometime8 found neceseary. 

The diagonal scales of equal parts used on the coast survey with the plane-table, for the purpose of plotting 
measured distauces, corre:ipond with the scales of the maps. They ai·e of metal, and sufficiently lmrd to stand 
long wear from the points of the dividers. 

PROJECTIONS FOR FlELD-WORK.-The conical projection is that used in the coast sn1Tey for field-work. 
The orienting of the sheet is dettrmined by various considteration6. It should include as many triangula

tion points ae possible; it should duly confo1m to the position of sheets already surveyed in the same neigh
borhood ; and it should embrace the area of the proposed sun·ey in the manner most convenient for work, 
and most effective for the artistic appearance of the sheet when finished. 

A e.ketch giving the triangulation points and the approximate shm·e line being before the draughfrman, he 
proceeds as follows : 

The limits of the sheet having been determim•d, the middle meridian A (see appended sketch) is located 
and drawn, and its inteniection with the mo1:1t central parallel detei·miued, at which point the iierpendicular 
B is erected. 

The number of minutes of latitude on the central meridian, above and below the central parallel, beillg 
kn<>wn, take the corresponding distance from Table VJ, "Projection 'l'ables," C. S. Uepvrt, 1853, Appendix 
N-0. 39, from under the head "Meridional Arcs," and lay it off (C) above and below the e•mtral parallel; and 
with the same distance as radius, strike 11rcs D D D D above and below from near the ext.remities of the pei·
pendicular B. With a well te~ted straight-edge draw lines E E through the north and south minutes ou the 
central meridian, and tangent to the two arcs D D, to the right and left. This gives three parallel lines per
pendicular to the central meridian. 

:From the same Table VI, from under the head " Lengths of Arcs .:;f the Parallels," take out the value 
coJTesponding to the number of minutes of longitude, east and west of tlie central meridiau, and lay off the 
whole distance F "F' .F" on each perpendicular, taking each distance from iti:! appropriate latitude. Subdivide 
these into minutes G G' G". 

:For the areas usually covered by plane-table sheets the corrections X, for determining the al>8Ci8i:<as from 
the arcs of parallels, (Table VI, head "Co-ordinates of Curvature,") are inappreciable, and ·may be disre
garded; the ordinates Y only being used. These give the distances to be set off from the line8 B E, perpen
dicularly towards the pole, for each minute of longitude counting from the central meridian. .For ordinary 
:field projecti.ons of ecale 

1 
oAoo the ordinate of the extreme minute only need be used, and the parallel drawn 

a right line from the point so found to the centrnl meridian. This ordinate H being set off on each of the 
parallels, the meridians are all drawn in with a fine ruling pen, then subdivided into minutes, and tlie parallels 

. carefully ruled in through the points of subdivision. 
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The projection is verified by applying the measure of a number of minutes of latitude aud longitude, aud 
by a comparison of diagonal measurements on different parts of the sheet. 

All measurements should be carefully taken from the scale with a keenly pointed beam-compass, and the 
marks pricked in the paper should be as light as possible to be seen, so as to insure the greatest possible. 
accuracy. 

The draughtsman is supplied with a list of triangulation points, which gives their relative distances, their 
latitudes and longitudes, and also the equivalents in metres of the seconds of latitude and longitt1de, according 
to which the points are now plotted on the sheet by measuring from the co!'l'esponding minutes. Thus in the 
diagram the distance J represents the seconds of latitude; K, the seconds of loµgitude of the trigonometrical 
point. 

The accuracy of the plotting is tested by a measurement of the respective distances between the points 
with the beam-compass, these distances being also given. The degrees and minutes are then plainly marked, 
usually on the 'north and east sides of the sheet, at. one extremity of each parallel and meridian, the pencil
marks erased, and the projection is completed. 

It sometimes becomes necessary to base top>grapl1ical work upon a detached scheme of t1·iangulation, 
before th<' usual astronomical observations have been made. In this case the only elements given are the 
distances from the points to two projected a1·cs of rnctangular co-ordinates, (which are assumed,) and the dis
tances between the points. Tlie projection for plotting these collSists simply of axrs of X and Y, so laid on 
the sheet that it 1".ill embrace all the points required by the surveyor, and in the manner most convenient for 
l1is work; and the poi11ts are plotted from these by the intersection of two arcs with the distances of the 
points from the axes as radii, eitl1er no1·th or soutb, east or west of the lines of X and Y, as the plus 01· minus 
signs given may indicate. The only test is by the distances between the points, and there should be at least 
two from each. If the work be correctly done, a regular projection can be constructed on the sheet after it 
is finished and the required astronomical work is completed. 

In case it so happens that for some special purpose it becomes Ul'gent to undertake a piece of topography, 
when neither the data for projections nor co-ordinates are at hand, plotting by distances is the only resource 
left, and, of course, great care is absolutely necesBary. 

lt has sometimes been found expedient tu cany on a plane-table survey in advance of the triangulation, 
or where the triangulation has not yet been connected with a base. Undflr such circumstances it is adl'isable 
to draw squares of 1,000 or any specified number of metres on the sheet, by means of which the projection 
can ultimately be laid down correctly. 

FJELIJ-WORK.-Generat remarks.-In organizing a party for field-work it is necessary to have one man 
to carry the table. His duty is to remain constantly with the instrnment, to leave it nuder no circumstances; 
and while the topographer i~ at work he liolds the shade to protect the chart from the glare of the sun. In 
some sections the labor of cauyiug the table is quite fatiguing, in which case another man should be employed 
with the shade. He should also keep tho pencils sharpened, and sometimes, when a careful person, he levels 
the table, thus giving the operator an opportunity to glance over the Stffrounding country. He should always 
have -with bim a spare piece of rubber, and one or two extra pencils. 'I'wo chainmen are needed, and two or 
three other men with signals, hatchet, telemeter, and other working apparatus to execute various offices, as 
they may be required. The maximum number necessary for field-work in a plane-ta.hie party on land is five 
hands, and when using a boat, six. Satisfactory work has been done, however, with three, and on very rare 
occasions with eveu two men; but, of course, with less facility. More than five and au aid, when but one 
table is used, is unnecessary, and a less number is a detriment to rapid execution. 

The alidade is carried from station to station by the chief of party, resting on the bend of his arm, or 
hanging easily at the side, and in handling is to be seized by the lower part of the standard, never by the 
telel!cope or rule. Some operators prefer to have it transported in the box by one of the men, and handed to 
them when the table is set up at a station. It usually weighs sg. pounds; and there is a fear of its being put 
out of adjust.ment or injured hy falls on rough ground, or in crossing insecure fences, if carried by hand, and 
a relief is afforded to the arm by being freed for a while from its weight; but carelessness in taking out and 
replacing it in the box so many times during the day is quite as likely to disturb it/il adjustments, as is also 
the fall of the box, or rndi;:ly setting it on the ground; and one soon becomes inured to the weight so as to 
feel but little inconvenience from it. The metre scale is beBt fastened under the cl11mps which hold the paper 
to tlie table, where it is close at hand ready for reference. It has been suggested that it would be an advan
tage to have it eugraved upon the rule of the alidade. The pencils, dividers, and India-rubber can be carried 
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in an outside breast-pocket, the points of the dividers, when not in nse, being thrust into the edge of the rubber. 
A handy and compact arrangement for carrying the scale, pencils, &c., is a russet leather cai3e JO~ by 2!l inches. 
It is made large enough to accommodate, on th<J opposite sides of the scale, when it is in, th1·ec or four pencils, and 
the dividers protecting the points of both; the whole carried in a leather pouch 11 by 42 inchcf!, slung over the 
shoulder, the pouch accommodating al~o note-books for sketching, table of heights, extra pencils, and rubber; 
everything being at hand and well protected. 1''hen the table is st:t up the dividers and peucilfl are taken 
from the case and laid upon the table, and the scale drawn out as needed. Some topographers object to carry
ing the scale upon the table under the clamps, because it is liable to soil the paper, to drop out in passing from 
station to station, is not always in the most convenient place for use, and sometimes interferes with the play 
of the alidade. 

It is well to have ready a light India-rubber cloth cover to slip over the board in case of a sudden shower, 
as well as to prot€et the paper from the dust on the roads, mud in swampy ground, or water where a boat is 

• used in going from one station to another. The sides of the sheet where they arc turned under the table aud 
come more or less in contact with the coat of the observer, should be protected by strips of paper about four 
inches wide, and six inches longer than the side of table, so as to fold under it and clamp on with the sl1eet 
itself. A plan followed by some topographers is to cover the whole sheet as t:xposed on the table with their 
paper, teaifog it away at those points only where they are at w01·k, and covering again by pasting on patches 
as s-0on as :finished, thus protecting as much of the sheet as possible. 

The pla11e-table must never be rudely handled, nev(Jr roughly set on the ground, nor carried heedlessly 
through woods or swampB; and the weight of the body or ai·ms should never Test upon it. Instructions 
should be given the men that, under no circumstances, except in cases of thteateued danger, should the table 
or instruments connected with it. be touched during the temporary absence of the topographer. 

Preliminary work.-As an indispensable preliminary to the operations of field-work, the topographer 
must assure himself of the correctness of the plotted points on the sheet, by an examination of them in the 
field, either by actual occupation of each one, or of a sufficient number to embrace them all in two or more 

.lines of observation. When this has been done, and the points found correct, or properly adjusted, as 8hown 
further on, the regular survey is commenced. 

It is very rare that the number of triangulation points furnished, or their positions, arc such as to suffic" 
for carrying on an e](tended survey without the aid of intermediate point!. These are to be determined by 
the plane-table; and this can be done over a whole ot a portion of the sheet, either before any :filling in of the 
topography is executed, or during the progress of the work, depending m~d1 npon the character of the conn try 
and the skill and judgment of the topographer. 

Sometimes, from lack of natural objects, it is found advisable to go beforehand over the country and 
locate signals in suitable points for subsequent determination and use. In the location of signals, either as 
permanent points or simply for temporary forward lines, a gr1>at deal depends upon the good judgment of the 
person placing them. 'l'wo parposes are to be subserved; first, the seein~ of sufficient. known points to give 
a good determination; and, seeond, to command a view of as great au area of country, and as many natural 
and artificial features for filling in the topography, as possible. It should be remarked, also, that in the course 
of' prosecution of the regular work, no favorable opportunity must he allowed to pa1>s for locating a signal or 
dete1·mining a point which may at some future time be of service. .Advantage should be taken of open places 
in the woods commanding roads or ravines. Piers or draws of bridges, or piles, giving lines up and down 
streams, with precipitous or bluify and woody banks; trees of unusual appearance in prominent positions, or 
beating flags placed upon them for the purpose; points of rock, off-shore or otherwise; lightning-rods, cupolas, 
weathel'-cocks, chimneys of factories, and other peculiar and marked objects come within this category. In 
fact, it may be set down as a rule, that well-deter111ined signals located at convenient distances over the sheet 
are more likely to be ooo few than too frequent. 

Signal poles should be straight aml perpendicular, the flags upon tbem adapted in color to the back
ground against whieh they will be seen when observed upon, protected from cattle in settled districts by stones 
piled a.bout their bases, or earth thrown up. They should also be well 111.arked with pegs, or by measurements 
to neighboring perlllallent oltieets, so that in case they are disturbed their positions may be found. 

It is taken fo:r granted that Mme facility in the manipulation of the table is already arrh·ed at, as well as 
a knowledge of oonventional tGpographieal signs, (see sket-ch No. 32,) and the applicatiou of them; it bdng 
merely necessary to remark that. on maps of a, latge scale. it is required to plumb the plotted point exactly 
over the station, althouirh on tbe ttSnal tifild scale an approximatiou with the eye is nil that is requisite; and 
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that all liues should be drawn lightly and carefully close to the edge of the rnle with a nnely sharpened bard 
pencil; and that in sketching one somewhat softer is used. If the table and alidade be in proper condition, 
the contact of the fiducial edge with the paper will be perfect throughout its whole length ; and in drawing a 
line along the edge care must be taken to preserve the same inclination of the pencil, and to avoid a "shoulder" 
in the pencil itself. If the rule be at all raised from the paper at any part, still greater care is to be observed 
leBt the point of the p<'ncil should rnn under the edge and thus deviate frnm a straight line. 

It should be well for the beginner to learn to observe with his left eye as well as the right, for obvious 
reasons. 

The instruments should be kept scrupulously clean and free from sand or grit. An occasional taking 
apart of tho table and cleaning with soap and water, using soft linen rags for the purpose, will be found 
ne<:essary; aucl after being oiled and put together, it should be wiped thoroughly dry. The cleaning should 
not be intrueted to any person unaccustomed to tbe handling of instruments, and work with tbe table should 
cease the moment tlie pre;:ence of any foreign substance between the surfaces which play upon each other is 
suspected. ' 
• In ohsnving upon signals which are not perpendicular, the sighting should be as nearly as possible upon 

the base of the pole. 
Field pract1ce,-'I'opographical points can be determined by three methods, viz: "prosection," "resec

tion," and measurnd clistancee. In the first of these the point must be seen from two or more occupied points 
in suitable positions, with regard to the po:nt to be determined; in the second it must be occupied ; and in 
t11e third, there must be a dirnct measured line, with an established direction from the occupied point, These 
methods of determination, and the incidental operations which accom1)any them, will now be considered. 

Fig. 1. 
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Let 0, P, Q, R, Fig. 1, represe"Q.t the board of the plane-table, upon which is spread the topographical 
sheet ; the plotted triangulation point a upon the sheet representing the signal A npon the ground ; b, the 
spire B ; c, the signal 0: and .v, the station S ; the small letters on the sheet representing the centres of the 
signals on tl1e ground, which are referred to by corresponding large letters. 

The table is first placed approximately level over the occupied station S, and put iu position, also approx
imately, by the eye, so that the plotted points on the sheet are in range with the 11tation S and the signals 
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or objects they represent iu the field. Then plumb tlrn point s over the station S, fixing the l(~gs of the table 
firmly in the ground; p1ace the alidade upon the table so that tl1e rule. ~1iall extr•nd acro,s its centre; loosen 
the large milled head screw projecting below the top of the stand, and by means of the levelling screws bring 
the bubble of the circular level on the rule to the centre. Place the alidade at right an!!;les to its first 
position upon the board, repeat the operation, clamp the large screw again, and tlie table is level. Now free 
the tangent scn~w by loosening its clamp, place the edge of the ruler upon the occupied poi11t sand the 
point b, the telescope being directed towards the s11ire B, as shown by the arrow-head in tl1" figure. and 
revolve the table horizontally about it~ centre with the hands until B is seen in the field of the telescope; 
clamp the tangent screw and turn it till the intersection of the cross-lmirs bisect the top or centre of the 
spire B. The table is now" in position," if the plotted points be correct and the proper objects sighted. In 
other words, the table is "oriented" when the point observed upon and the point occupierl are in the line of 
sight, the edge of the rule being upon the two plotted points; the one, s, perpendicularly OHr the occupied 
station, and the other, b, the station observed upon. As a test of the corrPctness of thio, place the rule upon 
the point s again, and upon the points a and c consecntively, and if the two signals A ancl 0 are covered by 
the vertic.al cross-hair of the telescope, the orientation is as;mred, and the merirlian of the sheet is parallel to 
that of the earth, all the lines joining the signals and their respective projectiom; being al~o parallel. 

It will sometimes happen that the upper metal disk attllched to the table, after it has been clamped and 
the tangent screw used to put the table in position, ha~ a tendency to spring still further with a sudden move
ment or slight jerk, and this movement may not occur until impelled by the ordinary working about the table, 
and pass unobserved by the operator. This may arise from the two disks being screwed too closely together, 
and the faces in contact not being sufficiently oiled. It is often the sonrce of much troub!e to the brginner, 
and he is nnable to discover the cause. It is well, therefore, in orienting the table, when thi8 is suspected, to 
take ho1d of the edge of the board with the thumb and finger and spring it very slightly from side to ~ide, 
in order that the table may settle itself in a fixed position. The cause of the trouble must, of cour;;c, be 
removed on the first opportunity. 

The next operation. is to "take the forward line" to the next point "'hich it is c1esirahle to occupy or 
determine, either some natural object which can be occupied, or a forward signal placed for that purpose, say 
the signal D. 

'l'he edge of the rule is placed upon the points and moved about that point as a centre until the forward 
signal D io covered by the vertical hair, and then a line, f, is drawn along the edge of the rnle from 
s eufficiently far to reach the e!'-tirnated distance on the sheet of the point d, and at each end of the rule tlie 
short cheek linC's n n me drawn In the same manner lines to be afterwar<l15 intert5ectetl should be drawn to 
such objects al5 it may be well to deteL·mine. To prevent confosion the ends of such lines are marked as in 
the diagram: ch., chimney; t., tree; c1tp., cupola; sp., spire; w-m., wind-mill, &c. 'l'angent lines and line,; 
of radintion to objects comparatively near at hand, to be chaine.i or obtained by the telemeter, as feuce 
cornere, &c., should be likewise taken. If the station occupied be in an elevated and iwominent pMition, its 
height should be observed, both as a guide for putting in the contours at the point and t:i servp, as a point of 
reference in taking heights at other places, the method of doing which will be given hereafter. The necessary 
sketching is now done, omitting nothing that can be completed from this point; the alidade removed, the 
table raised, the signal put up, and the party leaves for the next station. Sometimes it is necessary to start 
the chain from the station to the forward signal. 

When moving from one station to another it is the custom with some topographers to looJ<en the tangent 
clamp, with the idea that if the table come in contact with any object while being transported it will revolve 
and be les8 Hable to injury. Tb is perhaps is tme, if the blow comes on the side of the trible only. 
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J<'ig. 2. 

Now, let the letters in fig. 2 be the same as in Fig. 1. The table is removed to the station A and 
placed over the point on the ground, put in approximate position, levelled, clamped, 1md loosened at the 
tangent screw, as at station S. The rule is then placed upon the line a s, the cross-hairs of the telescope 
directed towards the signal S, and the table brought into position, as before described. Then, keeping the 
edge of the rule upon a, direct the telescope upon the signal D, and draw the line a d, intersecting .f, and 
determining the position of the point d upon the sheet, corresponding to D, and bearing the same relation in 
position and distance to the points s, a, b, and c, as the signal D does to S, A, B, and 0. All the other objects 
to which lines were drawn from s, and which can be seen from A, are intersected aud determined in the same 
manner. This is an example of the method of" prosection." 

The necessary sket,ching, determination of height, &c., are executed here as at S, and, indeed, at every 
point occupied, it being desirable, if possible, never to occupy a station more than once. 

The intersection of two lines is not, however, positive evidence of the correct determination of a point. 
Let us, therefore, proceed to D and again determine it by "resection" from the point B. (See Fig. 3.) 
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The table is placed over the point D, pnt in approximate position, levelleu, &c., as at the other stations. 
The rule is then placed upon the forward line, f, (now called the "back line," as seen from D,) passiug 
through the point s, so that the checks n n arc just visible along the edge, and the telescope directed towards 
the signal S, as shown by the arrow, and the table oriented. The rule is then placed with its edge bisecting 
one of the plotted points, such as b, which will give a cleanly cut angle (the neare1· 90° the hetter) with the 
linef, and is moved about that point as a centre until the spire B is covered with the· vertical hair. A line 
is now drawn along the edge of the rule, crossing the linef. If this line intersects fat precisely the same 
point as the lines f, a, and d, the position of d upon the map is assured, and a delicate hole with the di viden1 
should be pricked upon the sheet to fix the point, surrounded by a small circle in pencil. 'l'he point may be 
still further tested by resection from 0. If the forward line from s has also been chained, the distance taken 
from the scale and laid off from son the linef will afford still ;mother test, and it is quite sufficient if it agree 
with an intersection where only one can be obtained. 

Another forward line, f', is now taken, with the usual checks, n1 n1
, to the next desirable station, and 

linPS of prosection are also drawn from d upon the chimney, wind-mill, cupola, tree, and spire previously 
ol--erved, as they appear in the telescope, in succession from left to i·ight, and their positions definitely fixed 
upon the map, pricked through and marked; and these being well determined, can now be mied for the deter
mination of other stations. New lines to such other objects as may be thought necessary should be taken, as 
well as tangent lines, and then follows the sketching to fill in the details about the station. 



 

The table is now removed to E, Fig. 4, (which it was thought unnecessary to mark on the :figure,) 
through which the forward line from d is supposed to pass, and is placed over the station; and the point e, 
representing the projection of the signal E upon the map, is determined by resections by the use of the 
linef' and the points s, a, b, and c, although the latter two are not absolutely necessary. The spire and tree 
may also be used for this purpose. Those points which, owing to acute intersections, have been insufficiently 
determined, as the chimney, cupola, and wind-mill, are again inteniected. Other prosecting lines are taken 
from e upon other points which present themselves, the necessary sketching made, and a new forward line 
taken to the next station. 

During all these operations occasional recurrence should be had with the alidade to some establi!!hed 
point to assure the immobility of the table, or to correct any deflection from the true position which may have 
taken place. 

If upon going to a forward signal or object to which a line has been taken it is found that it cannot be 
occupied, or that it is in such a position that a sufficient number of points cannot be seen from it, or, for any 
reason, it does not answer the desired purpose, a point in range between the two stations, or upon the pro
longation of the line connecting them, can be occupied. Getting into line between two stations is performed 
by two persons standing facing each other, about thirty metres apart, and as nearly on the line as possible, 
@e of whom sees the back and the other the forward signal. Each then moves alternately to the right or 
left, as dirncted by the other, until each signal is in line with the pr,rson whose back is towards it, as seen by 
the person facing it. 'l'he table can then be readily placed anywhere on the line. A position for a point 
beyond the forward signal may also be found by simple alignment with the two signals. 

When by accident in drawing a forward line from an occupied point, near which upon the sheet is 
plotted another or several other points, the rule is not set upon the point occupied, and_ the error is not man
ifest until the forward signal is reached, instead of going back to take the line over and draw it from the last 
station, it can be constructed by drawing from the correct station a parallel to the false line. 

Points and lines.-The accuracy of the work on the topographical sheet is primarily and mainly 
dependent upon the correct determination of points, and a want of an exact knowledge of' the capabilities of 
certain points already determined to ascertain the observer's position upon the sheet, as well as the positions 
of other points, is one of the greatest sources of trouble and error to a beginner. When a survey is commenced 
with slightly faulty points, and uncompensated as the work proceeds, the scale upon which it is executed 
becomes variable, and consequently erroneous. 

When, as we have seen, a triangulat.ion point is occupied, and lines drawn from a number of other plotted 
points with the table in position intersect perfectly at that point, the position is assured ; but when they do 
not thus intersect, the cause of the difficulty may be found either, ht, in errors of triangulation or computa· 
tion; 2d, in a faulty projection or plotting of the points; or, 3d, in the unequal expansion or contraction of 
the paper. 'l'he first two, when at all great, can only be corrected by a revision of the work of triangulation 
and projection ; and the latter, if not sufficiently large to warrant an entire rejection of the sheet, can be 
remedied only by the judicious action of the topographer, with the plane-table, in the field. 

When the points disagree within quite moderate limits, the practised hand can, by distributing the error 
among the points in the pmportion of their distances from the occupied point, so reduce the etfeet of the sutn 
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of these distributed errors on the position of the occ11pied point that he may be safe in considering positions 
detei·mined from his point, so corrected, as more accurate and trustworthy than the plotted pointB themselves, 
and use them as such. A maximum error of twenty mf'tres on a 8cale of Totoo can generally be reduced at 
the point of intersection to an almost, if not quite, imperceptible quanthy. 

'l'he topographer should be very chary in rejecting points as unfit for use. No matter what the apparent 
disagreement may be, one should not hastily throw aside one set of points and accept another becau:;e one 
set appears to agree and the other to disagree. But the positive ocenpation of a series of points of whose 
accuracy yon thus become sure, and of another series of whose inaccuracy you are equally satisfied, renders 
the preferPnce of one set over the other at times not only permissible but obligatory. It shoul<I always be 
remembered that absol11te and carefol investigation in the field, and dose examination <>f the projecti(>n, plot
ting, and data of triangulation ought to be made before any point or set of points is condemned. 

THREE-POINT PROBLE:\L 

It is often expedient to set up the table in position at an undetermined point without any back line on 
which to set. With three signals in view whose positions are projected on the map, the table can be oriented 
and the point determined by means of the well known" tlmc>e-point problem." 

The table is brought into approximate position by the eye or declinatoire, and, not being properly orieuted, 
the lines drawn from the three projected points will not int<'r~c.ct in one point, except when a.ll fonr are on the 
circumference of a circle. In this case the "two-point problem" is available. Except in this case, however, 
the lines will form a small triangle, called the triangle of error, or two of them will be parallel, intersected by 
the third. The position of the true point can then be determined geometrically from these several intersec
tioms, and is always at the point of intersection of arcs of circles drnwn through each two points and the point 
of intersection of the Jines drawn from them; but the coustructiun of' these arcs is incon1'enient in the field. 
Moro, i:iracticable modes of locating the point sought will be given in their order. 

In the cla!!sification given below,, based upon the locality of the true point in relation to the triangle of 
error, the triangle formed by the three fixed points is called the great triangle, and the circle passing through 
the srune points, the great circle. 

CLASS 1.-When the point sought falls within the great triangle, the true point is within the triangle of 
error. (Case 1.) 

CLASS 2.-When the point sought falls within either of the three segments of the great circle formed by 
the Bides of the great triangle as chordB, (Case 2,) or without the great circle and within the sector of the 
opposite angle of either angle of the great triangle, (Case fJ,) the true point is on the side of the line from the 
{l;liddle point opposite to t~e interseetion of the lines from the other tw•J points. '!'his also includes Case 3, 
where the three fixed points a.re in a straight line, in which case the points are considered as being in the 
circumference of a circle of inftnite diameter, and the true point always lying in one of the st>gments of the 
great circle. 

CLASS 3.-When the point sought faUil without the great circle and within the sector of either angle of 
the great triangle, the true point is on the same side of ihe line from the middle point ae the i11terst--ctfon of 
the lines from the other two points. {Ca.se 4.) 

In case the point sought falls on the range of any two of the poi11ts, and the table is deflected from true 
p-0sition, the line.i from t.he two points will be parallel, intersected by the line from the third point. But this 
rftnge can a.lways be determined by alignment, the table set in position on the range, and the point occupied 
determined by resection on the third point. (Case 6.) 

Iti cue the point sought fa.Us near the range of any two of the three points, the liT1es from the two points 
are so nearly parallel that their intersection falls off the table, but the relation of the true point to the triangle 
of et'$r is in no way ehanged. 

'l'he aeoomrnying dia.gra.m, by E. Hergesheimer, of the Coast Survey, shows the fields embraeed by the 
eluses given above, also the location of each of the cases included in those classes. 

A p&mt on the circumference of the great circle being indeterminate, it is apparent that a di:itcnnination 
sh(mld never he at~tll.pted in close proximity tht".reto. 

The tl)llowing cases are believed to .include all possible eo:nditfons of the relation of the position of an 
UJ&detennini!ft pomt to thme fixed points. The surveyor is supposed to face his signals and the directions 
~t .aod left gi'ven aecor<lingl;r : 

. OAR l. .(Figure 1, Pla.te 31.)-When the point sought is within the great triangle the true point is 
ir.ithki 'he triangle of error. 
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a b care the projected point.8, and ab ac be, the false intersections from them forming the triangle of error. 
Rule.-If. the line from any one of the points falls to the right of tbe intersection of the other two, turn 

the table to the left, and if to thfl left, turn it to the right. 
When the point sought i8 without the great triangle the true point is also without the triangle of error, 

and is situated to the rig1tt or left of it, according as the table is out of position to the left or rig lit. 
CASE 2. (Figure 2, Plate 31 )-When the point sought is without the great triangle and within the great 

circle, the true point is without the triangle of error, and the line drawn from the middle point lies between 
the true point and the intersection of the other two lines. This also includes Case 3, (Figure 3, Plate 31,) 
which rarely occurs in practice where the three points are in a straight line. 

Rule.-If tlie line from the middle point is to the right of the intiersection of the other two, tnrn the table 
to the right, and if to the left, turn it to the left. 

CASE 4. (Figure 4, Plate 31. )-"'hen the point sought is without the great circle, and the middle point 
is on the far side of the line joining the other two points, the true point is without the triangle of error, and 
upoTJ the same side of the line from th'l middle point at the intersection of the other two lines. 

Rule.-If the line from the middle point is to the right of the intersection of' the other two, turn the table 
to the left; and if to the left, turn it to the right. 

CASE 5. (Figure 5, Plate 31.)-When the point sought is without the great circle, and the middle point 
i~ on the near side of the liue joining the other two points, the true point ill without the triangle of error, and 
the limi drawn fmm the middle point lies between the true point and the intersection of ti.1~ other two lines. 

Rule.-If the line from the middle point is to t!Je right of the intersection of the other two, turn the table 
to the right, and if to the left, turn it to the left. 

CASE 6. (l<~igure 6, Plate 31. )-"~hen the point sought is on the range of either two points, and the table 
deflected from true position, the Jines drawn from these points will not interl'€ct, but will be parallel, inter
sected by the line drawn from the third point; the true point is then between the two parallel lines. 

Rule.-When the line from the right-hand station fa uppermost, turn the table to the right, and when 
that from the left band is uppermost, turn it to the left. 

Practicable modes ef determini'llg the position ef a fourth poi'llt by reaection upon three fixed point$. 

1st. Lehmann's method. (l<'igure 7, Plate 31.)-This method is based upon the fact that the point sought 
is always distant from the three lines drawn from the three fixed points in proportion to the distances of the 
latter from the point occupied. 

A B C are the projections of the three signals from which it is desired to d~tennine by resection the 
position of a fourth point D. The table being out of posithn to the right, the triangle of enor formed by thf 
three lines ~rom A B and C is ab ac be. 'l'he true point occupied lies at D, being at the intersection of the 
circles AB ab, AC ac, BC be. Now, if perpendiculars be drawn from D to the lines drawn from .AB and C 
we shall have 

Da: Db:: DA: DB or Db: De:: DB: DC. 

'l'bc relative distances of the. point occupied from the three signals mnst be estimated and the point located 
fo reference to the three lines from A B and C accordingly. 

Netto'a method. (Figures 8, 9, and JO, Plate 31.}-'rhis method of determining the tme position from 
the falt!C intersections is ingenious and of' much practical value. 

The table not being properly oriented, and having :reseeted upon-·a b and c, we have the triangle of error 
e tl e". Now, by the Lehman method, judge of the pootioo of d, (the point sought.) Set the alidade on 
db and revolve the table so that t be line of sight passes the sigmil B. Reseet again tJll a h and c and we have 
the triangle of error g g' g 11

• Join e -and g, and through both points draw parallel lineti i i au.d k k. Lay off 
ei = ef and gk = gh. Join i and le and the interaeet.ion l lies in the line of -sight from the true point to the 
middle point b. Set on this line, resect upon a and c, and J, i& the point wught. 

If the two triangles of error are s_ituated on the same side of the true line of' sight to the middle pi;i:nt, the 
parallel ~ue set oft' on one eide of eg only. 

The trilUlps of error e e e" and If g's" are always 11imilar Lg"= Le', Lg'= Le", Lg= Le, aJid a8 

the two points!' and g are a.lwayl! in the circumference of the same circle, if the table is deil~ eqully 
en the -oppoei.te aides of the true line of Bight to the middle point, the triangie of error will 'be e~ alltl fl'
gh. 011 the true line of sight git and if'-o. 
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In the triangles gkl and e·il, ii and kk being parallel, Lg= L c, L fie common, therefore L k= Li nu<l 

the triangles are similar, and el : gl :: ri=c[ : gk=glt. 
(Figure 9, PlatP :H.)-Tlw poim sought (d) mu,;t lie in thP circle passin~ throni:rb aec, aud al;,n through 

age. Draw the circle a g d e cs, joins witL e arnl g, then we havr; 

L dse= L df·c anr1 L dsg= L dag 

L dee= L db£"' 'ind L. dag= L dbg" 
Theref(1re L. dst= L dbe" and L d.vg= L dbg11 

also se parallel to b(:11 and sg paralJ,, l bg" 
and the triaugle:,: sle and b{f arP ~imilar, 

and the triangles sli; and Mk arc similar ; 
from which we get le ; if;: ls : 11' 

a11d lg: (h :: ls : th, 
aloo le : if:; lg : lh and 1c : fe-~f ;; lg : lg-lh. 

thai is el : i:! : : gl : glt or el : gl : : ef : g!,. 

The amount of the angle at [is alwayB au indication of the value of tla: detC'rrnination of the poiut sought. 
The more obtuse tlJP augle the better the <lPtermination. 

BESSEL'S METHODS. 

Bessel gives two methods, both hased on the same principhi. 
First meth.od.-(FigtU·es 11, 12, and 13, Plate 31.) 
Let a b and c be the projections of the three points ohierved upou, and ab br: ac. the triangle of error 

formed by resection upon them when the table is uot iu position. Lay off be' on ba=bc, extend be and lay 
off ba'=ba. Call the angle at the intersection ao=x, and that at the intersection bc=y. At a' lay off 
toward you L ba1 e =Ly, and at c' in the same direction L be' e= L x. The lines so laid off will intersect in e, 

which lies in the li1rn of sight through the middle point b and the poiut sought,\ d. ·1 By n:section upon a and c, 

the position of the point on this liue is fixed. 
The solution of thi~ is as foll<lWl'!, (Figure 14, Plate 31,) ; Lay off at a the angle bae= L bdc, and at e 

L bee= L bda, drawing the line be, Lehr:= L. ahd and L. eba= L. cbd. Produce be to f, so that b/'=.ba, 

and draw fg parallel to ce. Llt}""Vfg on ba, 80 tliatf falls on a and g on h. 
Theu \Ve have in the quadrilateral ahbe and abed 

L. bae= L bdc, L ltbe=L abc 

Jih : be : : bg ; be : : bf: be ba : be. 

Tim two quadrilaterals are therefore similar, and hence 

L ebc= L hba= L abd 
and L eba= L cbd. 

Second metlwd.-The plane-table may also be put in positiou without the use of the points a1 and c1 

(Figures 15, 16, and 17, Plate 31.) 
On ac at clay off L. ace= L x, and at a lay off L cal= Ly. The lines so laid off will intersect in e, which 

lies in the true line of sight through the middle point band the point sought, (d.) Resection upon a and c 

then fixes the position of d. 

'l'he angles e and d of the quadrilateral aecd make up from the construction two right angles; hence a cir
cle may be described about the quadrilateral and we have the periphery angles 

ace=adb 
and cae=cdb. 

This latter method, being simpler, is better than the first, but, under certain circumstances, one may be 
used when the other cannot. If, for instance, by the last-mentioned manner of construction the point of in
tersection (e) should fall outside the plane-table, it may pos1Sibly be made to fall inside by the first method. 
Again, if, by the latter method, the angles of intersections happen to be right angles, or nearly so, then the 
two plotted lines to e become parallel to each other, or nearly so, in which case the first method may be used 

with advantage. 

c s 28 



 

218 REPORT OF THE SUPERINTENDENT OF 

The best mode of constructing the angle~ x and y upon ar: is with the ali<lade; directing the line to 
one of the o~jects and observing the other object with the alidade set upon the point at wl1ich the angle is 
to be set off. It can also be readily rlone with the dividers by layiug off tlie chord of the angle. 

~houlcl C'itl1cr or both of the angles set. off at a and C !Jr, so obtuse th.at the point e falls off the table, a 
shorter base can be u,;ed, drawn parallel to ar:, as near to b as may be neeessary. 

TWO-POINT PRO.BLEM. 

The oceaBion may arise where it is deoirable to place the table in poeition at a given point, from which 
point only two determined point' are ''isible. This may be done by the f'ollowiug methods. The first mode, 
by ,J. E. Hilgarrl, of the Coast Survey, pu~~e~~e~ the virtue of making no linear measurement. and demon
strates i11 a very ~atisfactory manner thr: power of the tabli- in deterrniuing position by resection. (Figures. 
18, 19, 20, aud 21, Plate 31.) 

Two points, A B, not cotffeuiently acces,;ible, being given by their projections a b, to put the plane-table 
in posit.ion at a tiiird poiut C: (The capital letters refer to points on the ground and the small ones to their 
corresponding projection,;.) 

Select a fourth 11oint D. such tliat the intersections from C and D upon A and B make sufficiently large 
angles for good determinations. Put the table approximately in position at D, by Cf't,imation or by compas~ 
and draw the lines Aa Bb, intersecting iu d; through d draw a line directed tu C. 'l'hen set up at C, and 
assuming the point c on the line d C, at an estim:ited <list:mce from d, and putting the table in a position par
nlld to that which i' occupied at D, by weans of the liue c d, draw the lines from c to A and from (; to B. 
'l'hese will iutersect the lines d Ad Bat points a' and b', which form with,; and d a quadrilateral similar to 
the true one, but erroneous in size and position. 

The angle which the lines a b and a1 b' make with each other is the error ill position. By constructing 
now thl'Ough ca line c d' making the f:ame angle with c d as that which a b makes with a1 l/, and directing 
thi~ line c d' t" D, the table will be brought into position, and the true point c cau be fuuud by the iut.ersec
tions of a A and h B. 

Inetead of transfening the angle of error by construction with the di1,iders, it may be done by the use 
of the table, in the following manner : Direct the line a' b' toward D, and on the liue a b sight in a mark, 
not too near; then turn the table again, so that c d is directed towards D. In this position set the al idade 
on c, ancl point it to the mark, when it will make the required angle with the direction c D. Turning now 
the table until the alidadc points again to D, it will be in position. 

Another methoa, by E. Hergesheimer, of the Coast Survey, is a8 follows: (l:<'igure 22, Plate 31.) 
Two points, A and B, not conveniently accessible, being given, to put the plane-table in position at a 

third (undetermined) point, C. 
Set up the table at.the point sought as nearly in position as can be done by the eye, and resect upon A 

aud B, intersecting ·the Jim· he at c1
• 'l'he angle ac'b is the true angle at tl1e point occupied, subtended by 

A B, being the angle of nature actually drawn; therefore, the true !Joint must be on the circumference of a 
circle passing through abc'. Construct thit< circle. Measure off a reasonable base, 0 D, at right angles, or 
nearly so, to he. in either direction most convenient. Set up 'l signal at D, and with the alidade draw the 
line c'd. Re111uve the !able to D, and, by means of a signal at C, (the point songht,) and tl1e line de', bring 
the table into a position parallel to that which is occupied at C. With the ali<la<le centring on d, observe 
the signal B, and draw the line db' mte1·secting cb at b'. c' b' i8 the distance of the point C from B, and this 
distance laid off on the circle ac'b as a chord from b will give c11

, the true position of the point C. A fourth 
point may then hP occupied, and by resection upon A B and C the accuracy of the determination of C 
verified. 

Where it is possible to get the two signals A and B in range, it is easy to determine the position of a 
third point by a mode long practiced by topographers. · 

Set up the table anywhere on the range line, and, 11aving set up a signal at the point sought, resect upon 
it, intersecting the rauge line anywhere, and, by means of the range signal and the line to it, the table may be 
set in parallel position to that occupied in the range, which is the true position, and the point sought may be 
determined by resection upon th<:l two fixed points and their projections. 
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FIELD-WORK 

In taking lines of intersecr.ion upon a point or object from a ;.crier< of :;ta"iom<, wlien thel'e lirn~> do not 
coincirle in one point, as they are usually derived from Bignals at unequal distanc<:s, tht" error ,Ji,mld not be 
divided equally among them, but in proportion to their length~. 

It should be borne in mind that vPry short line~ from a determined point-a~. for instnnce, to tlw cornerr< 
of a fonced r.:iad, where the table occupied th<:> centre of the inteTscction of two road"-may be taken with nn 

apparent error when the table is deflected to some extPnt from itB trne azimuth, but that in thi8 cai'e a prn
longed line will be considerably out at ir,. further extremity. 

A long line slwttld Ilf?YPr be obtained by the profongation of a short one from a back station where tbel'e 
is no small check line, or some other point in that prolongation already fixpd. 

It will be apparent that thP more nearly rtt right angles intersecting lines cr:iss each other, the more clearly 
the poinl will be defined; acute intersectio11s, as fat· as possible, 8Loulr! be avoided, and, ev.•n -.dwn th•'}" are 
crnssed by a third liIJe :it a .sati~factory angle, a fourth line. or an a<:cnrately chainPd distance from a well -
determined point, is advisable. 

'I'he ueccssity for dependPnce up<m a measm·ccl line, with an e;;tnblished direction almw, for po~ition is 
~ometimes nnavoi dabl•• ; but, except for minor ddaib, it should never be resortPd to whmi other means are 
available. Occasional checks :ire very imporrnnt, anrl, in a finislH~d pi<•ce of work, no lengthenPd consecntive 
serieH of chained lim's for positions should be tru,;ted without n'sectious f,Jl' test of accuracy. It is safer to 
combine both, unless the supply of signale is ample and they are favorably located. 

A judicious use of range lines from establisherl J>oints, or signal,,., will much economize time and facilitate 
work. 

Two range lines from well-determined point& are eqnivalf'nt in valnP to four irniectiug lines. 
Tangent lines can only be used fur detenniuiug the edges nf woods, bends of streamR .. sweeps of shore

liue, outlines of i:<hoals, small ponds, and the outlineR of other objects when in unimportant localities, and are 
inr..dmissible for any purpose in which accuracy of delineation is expected, save when they form a polygon, 
by which absolute convexity at all points is to be represe11ted, and even then the points or oqjects should be 
visited and Eketdied, if possihl(J. 

"\Vhere the topography sm·veyed includes the Rhore-linP of a body of water, the hydrogra1ihic survey of 
which is intended to follow the topographical work, as in the Coast Survey, it is the duty of the topographer 
to locate and determine the ehore signals, and it if' 011ly neceRsary to state that they should he so placed as 
to furuish the hydrographic party with as many points as is desirable for the determination of positions on 
the water. 

It is wdl to mark all stat.ions occupied along or near the Hhore by pegs driven into the ground with 
stone8 about them, aud give their positions upon the tracing furniBhed the chief of the hydrographic party, 
and he can then select such a8 are best adapted to his use. 

Natural or artificial objects along the shore, or in plain sight from the wate1·, such ,,~ fence ends, rocks, 
prominent honsee, and posts on wharves, &c., shonld be determined and marked upon the sheet. As some 
time may elapse between the labors of the two partieo. the stations should be well secured above the wash 
of the tides. 

Lines to buoys and other permanent floating objects should be, as far as practic.'lble, taken at the same 
stage of the tide, or direction of current, or the status of the tide noted at the time of observation. 

In the determination and tracing upon the chart of the low-water linP, so much in its outline is generally 
dependent upon the direction and force of t1ie wind that no fixed rules for guidance can be given. 

The delineation of the ordinary mean low-water mark should be aimed at, and when it is beyond the 
reach of the plane-tal.Jle, and presents no marked points for determination, or is of a character that will not 
admit of putting up and working the instrument-as along the swampy shores of the south, where the muddy 
shoals extend far sea-ward. and among the shifting quicksands of our great estuaries and bays-it mnst be 
left to be traced by the soundings and tidal reductions of the hydrographic parties. 

It iR always best to determine the high and low water lines, both at spring aml neap tideB. Hadng learned 
the range of tide the topographer will know how long he can work without error. 

Where, on the occurrence of any great or unusual storm or freshet during the working season, the 
low-water line, which has already been surveyed is found to have changed in form 01· locality, it should be 
rei;urveyed, and both the old and new outlines retained on the sheet, with the appropriate note8. 
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As a featurr which is r1uite interPsting Rnd important under certain circumstances to the hydrographer, 
low-water spring~, having their origin and outlet below the high-water line, Rhould be shown on the chart, 
where it can be done, in the regular routine of work. All gra"sy shoals should be delineated. They are 
alway~ found ill watPr scarcely agitated by waves or curreuts, and their shape and outline on the channel side 
is a wry marked fef!turc, and a good ruearnre of the power of thA current. Eel grasses should also be put 
upon the map, as inJicating an antecedent accumulation of fine sand or soil. 

Orientation by the dcclinatnire or compass-needle, alone, is not reliable, unless for ohtainiug positions for 
rough sketching in pl:rne-tnble reconnaissance, but it may be useful a;> an adjunct when an opc·rator, iu default 
of sufficinnt poiuts, di·:<ire~ to obtain an approximate position. It is used by placing the straight edg-e of the 
box 1.:011taiuing the uecdk upou a magnetic meridian, prPviou~ly traced upon the ehart, and revolving r.he 
table until the nfedle points to 0, or north, on the graduated arc in the end nf the box. The magnetic meri
dian is ronghly obtainer! at any wdl-determinf'd station, wheu the lal>k io properly oriented by the use of the 
dcclinatoire itself~ the meridian Jinn being drawn upon t.he sheet :dong the straight edge of the box when the 
11eedlP points to 0. 

In Bketehiug m drawing care sl1ould bt> taken not tn lessr!n the ,;ize of natural objects, the Bcaln being 
followed a~ far as iiracticable; but i11 some cases, which will be apparent, it may be desirable to enlarge Rorne
what, bnr vPry cautiously. The topographer should learn to dnnr from nature readily, and at once, without 
being oblige<l to crasP or intei·linrate. . 

By working· carpfully at first thi~ will be obtained in due time. 
Too fr<·quent u:<e of the India-rubber disturbs th(; fibres of the paper anrl renders the Rnhseqnent inking 

less neat and ckar. 'I'he drawing should be plain and distinct, so as not. to he obliterated easily by the move
ment of the alidade over the pa1,er, but not so dark or heavy as to blur. 'l'lrn object should be solely to 
i·eprc>sent :iccurately the surface ana elevation of the country surveyed, and it should be easy and natural, and 
uot a stiff copy of conventional sigrn;. 

Nothing should be left uncertain or indefinitl>, to be afterwards puzzled out or guessed at. As far as 
practicable all work ~hould b"' tlra wn in the field under the eye. Sketching and plotting in the office from 
uotcs is objectionable, unless the country be near at baud for examination in case of doubt or a defective 
sketch 01· of error of chaining. 

Too great care cannot be taken in the manipulatinn of the plane-table. There should be no pressure, 
and in moving the alidade both it and t.he arm should al ways be raised clear of the board, eo as not to rub 
over the surface of the BhePt. 

'I'hc topographer should learn to diotinguish, as a matter of economy in point of time, between the rel

ative importance of difforcut topographical features. V'{hilc it should be the object to do all the work cor
rectly, yet a line should be drawn between the expenditure of time necessary to a correct representation of 
the thickly-settl"d streets of a town and the bend of au unimportant creek in an obscure and out-of-1he-way 
swamp. Experience alone can teach a proper discrimination in this respect. 

CONTOURS. 

If there Le any foature which more peculiarly distinguishes one section of a co~ntry from another, impart
ing to it its most striking clrnractei-istic, and to which all other accidents of ground are subordinate, it is to be 
found in the inequalities or changes of the level of the surface, and it is the correct representation of this 
feature that calls forth the best skill and judgment of the topographer, and upon which the value of a map 
most materially depend8. 

Previou~ to the commencement of work, it is well to become possessed of some knowledge of the country 
which is t.o be surveyed . .A rapid examiuation of the ground, by slwwing whether it· lies in regular parallel 
ridges and intervening valleys, isolated hills, gradually sloping plains, or broken, abrupt, and rocky declivities, 
and whether partially or entirely open, or wooded, will suggest to the topographer the best method of opera
tion, and enable him to form a general plan of work which will rl!sult in economy in point c;f time, and as a 
consequence will preserve the continuity of c;intour from day to day as the work progresses. 

By keeping in view the characteristic features of the bills in the section of country under survey, the 
topographer will be able to give a naturalness to a sheet, which, by a mere formal, though coiTect, delineation 
by prescribed rules, he could not obtain. It is to be observed that the elevations and depressioM, in their 
form and course, follow, or rather are a part of a general system of nature, however capriciously detached 
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locali1ies, or even extfmded areas may appear to be excepted from tire gen{~ra1 Jaw. Where these exceptions 
are found they can usua1ly be traced to some breach of or ii1terfrrence wirl1 this law, and will be foun<l to .be 
confine<l solely to the locality wl1ere the disturbing causes operated. 

Thus the principal ridgee will be found to ten<l in one general direction, either running- pmallcl with the 
main raugc which lies farther off, or forming spurs at rigl11 anglei' to it. Along the coast tlw latter is gen
erally the case, as we there usually find the spurs, or the extremit.)' of some main promi11enr inb11d rm1gt'. 
vYhen a single dt>tached hill is found, or a seri<'s of th<'m, p1·esenting, as i~ rnm<'tim('~ the ca~e, rn Emrmth and 
regular an outline as to lie corn1rnred to half a watermelon, and apparently lucated without any refrrence 
either in direction or character to the other eleYatione of the vicini1y ; and so aL•o when the p·oun·: prescntR 
the ap]Jearnnce of a confuse<l maes of broken blufts, rocky face~ crnd cleft i'UrfaeE's thrown together without 

any apparent regm·d to order or rc•gularity, it will be found that the ge1·wral delineation, when followt'.d far 
enongh, will show that the contours, whatever may Le their local complexity and irregularity of outline, 
follow the same gl'ncrnl direction a~ the main ridges of the sheet. Along the intermediate sliorpi:;, upon 
islaucie, m· long arms running far out into the sea, where the e1mdy knoll~. or dune~ aud i·idge;,, shift or change 
thei1· outline under the influence of wind and tide, an exception i& found which calls for careful <tc'lilH'ation, 
and the peculiar and striking character and forms of the~e should be portray<'U with :ill i10~;,.iblr, exaemA~B :i~ 

an intere,,,ting and useful airl in die study of a cmrefative branch nf geode:':-. 
'l'o t.he meteorologist and to the physical geographer the careful mapping of dune« is valuable, for how

ever familiar the locality may he, no eye-view cau difcover those recurring frnturei' which arc found in the 
map of an extended district. 

If a sandy district is exposed to permanent or prPvalent dry winds_ trnY1,lling -clunP~ will hr· fonnil ; 
these an· c1istinguishf'd from otl1er hills by tlie contract LetwePn the.Jore slope. (on the· !Pr- ~ide, which is 
~teep, and the near slope, (on thr: windward side,) which is gni_dual. Succes~ive ~urn7s on ~!lndy coasts, 
wht:re close attention hn8 licPn given to the contourn of the dunc'e, n.re nf great value for <'omparison if (•\·pry 
detail is carefully given. Even in places where tlw wiuds are uucertain. prop<·r contouring discm-er" dunes 
which travel along the resnltant of the forces, and in th" direction of this rrsnltant. tit<' p:rPar 11ip of the fore 
slope is found. }~or such dune,.; th£> several slope8 for different poiut::; of tll(' cnmpaso are equally intere~ting 

On exposed roints project.ing far into the sea peculiar dunes, calb! gall~" are found. Thl'y are long. 
ridges of sand, broken by l'lue-ways. It has been observeu that sometimes llwse slue-wayB are parallel. 
Correct and well contoured topogra1ihieal rnaps of the lo('alities where they arc found would 11id much iu a 
stnc1y of this interesting subject Contours only wonld discovPr their oriler aml exhibit the material system, 
which could not be done by a representation by hachures. 

The delineation of bluffs along the shore should al:oo, for lik« rcason8, lie cm·pfuJly exccntl>r1, and when 
it i:- possible, a reprel'entation of its slopes Bhoulcl be given_ Bluffs, if worn by the wave~, will usually 
exhibit three slopes: l~t, the caving slope at the top; 2d, the talus; ~{d, the apron or flat, expo~Pd wholly 
only at very low tides. The casing sfope i,; sometimes 1wrpendicula1· where tertiary <'onri.try ii;; lwing worn 
away-never where old dunes are yielding. The talns is usually of selected material-sL<':1c~. perlu1ps. The 
talus and flat are generally wanting in blulfa worn by currents. 

A~ has lii:-en said, in no branch of :ourveying doC'I" so much depend upon skill, combined with good 
judgment and experience, as the faithful 1·ep1·Psentation of hill8 over an extended and diver~ified area, and 
loug practice and close observation only can give facility and accnmcy in it~ ex\,cutiou. 

Various methods, morP m leAA rlef'ectin~. in pre~cntiug a conl'ct idea of elevation!' and depres8ions, have 
been contrived for topographical surveys, but t.he grn]Jhic representation of the successive gradations of level 
by means of horizontal line8, as at present employed in the Coa1't Survey, gives foe ueinest. appro:xim:il.ion to 
nature which has yet. been devised, and when faithfully <'Xecuted must necessarily exprpss very nearly, if not 
exactly, the shape and height desired. 

ContonrR, or horizontal curves, ar£> the outliue" of horizontal section>< of ground at different elP•·ations, 
with designated equal intervals LetWl'Cll their plancB, delineatt-d in tl1eir true positi0ns rcLttiYely to melt other 
an<l the rest of the ma.p, and agreeably to the scale of t lte nmp itself, or, bril'fiy, a contour i" tl1« cmTt· pro
duced by the intersection of a horizontal plane with the surface of the ground. 

Perhaps contours may be described more simply as imaginary 8hore line~ formed at i'tatf:il 01 regular 
elevations, by tlrn water which is supposed to rii;e succesBively to thcRl: e1,,,·atio11s 1;ver the fa.ce of the 

country .. 
As each curve has equal vertical ordinates at all pointB, the eleva.tion lll' prolile of a hill, a,< well af' a model 
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in relief, can be constl'llcted ·directly fmm the map when it is accurately executed on a large scale, without 
further fidd measurements. 

A profile of a hill is the outline or trace formed with its surface by a vertical plane cutting the hill in 
any direction. 

The aunexed diagram shows tlie profile, through the line A 1 B1
, of the hill H, as reprnsented on a topo

graphical map. The foll pnrallel lines upon the profile represent successive heights, or sections of the hill of 
twenty feet, and the broken or iuterrnecliate lines, x x x, those of ten feet. 

A reference to the letters upon the diagram is all that is necessary for a full understanding of the subject ; 
a is the shore line or high-water mark upon the map, xx x are the auxiliary ten-feet curves,f1 the coincidence 
of cnrvPs upon the chal't at the perpeudicular face of the hill, .f upon the section. This is the only case 
where contonrs of different Leigh ts run into each other upon a topographical plan. D' D1 are depressions in· the 
face of the hill represented on the profile by D, D; d' is a barranca or dry hroken gully, and c' c' a water 
course. 

lt will be pl:tin that if we were to suppo;::e the water to rise to a height of twenty feet above the bigh
water li'1e, or to )1 on the profile, the twenty-feet Cllr\'e npon the map would then become the shore line and 
the depression D1 would fill up and become a pond of water; and if the water were to rise to a height of 
thirty foet, the dotted hrokcn line would form the shore line, and the knoll G would become an island. 

Horizontal curve~ are drawn upon the map with the eye, after having obtained the heights, by means of 
which their positions are fixed, by the measurements of vertical angles with the arc of the alidade, or in 
detailed ur special surveys with the level. Where the slope is regular and tolerably steep, the tracing of 
tbem is attended with but little difficulty; but where the rise is very gradual, giving large horizontal di8tances 
between the contours, even when the vision is unob,;tructed, or where the country is much broken or thrown 
into irregularly shaped knolls and depressions, presenting an intricate and confused variation of surface, the 
correct representation is, at times, very perplexing. 

As in Rome in~t.RnceR, owing to the smallness of the angle to be measured, the vertical are cannot be 
relied upon for close determination of heigh ts, and it is evident that the 11Parer to a level a country is, the 
uearer it iB ncccesary to obtain the exact devation for the location of the contours, recourse to the level is 
indispensable. With the beginner the observations for elevation can hardly be too freque11t, and he should 
constantly bear this in rni11d while at work, as well as the necessity for leaviug frequent well-marked points 
of reference wherever it is practicable, or will serve a useful purpose. 

When triangulation points are occupied, or positions are _determined by the plane-table preliminary to tlrn 
regular work-in fact, whenever any station is occ.upied, its elevation should be taken, as well as those of such 
other prominent points or objcrts as may be commanded from it. 'rhen in using these in working by resec
tion, the topographer has necessarily as many points of reference for the determination of height as he has 
for detennining his po,.;ition. 

It is well, also, to get oliservations for heights as often as possible upon or from the plane of refo1·ence or 
high-water mark, and advantage shonlcl be taken, whenever it preoents itself, of observing from the shore line 
in wooded districts upon any detached openings which may present themselves, and also upon rocks or any 
otlwr natural or artificial ohjects upon the sides of the ~urrounding hills. 

Whern the height~ of certain points have been taken by the triangulation party, or a few prominent ones 
have been determined by tlw theodolite or level, they should be nsed as often as possible as points of refc>r
cnce. 

1Vlien hills are inacceseible, the determination from accessible points of both the positions and heights of 
objects uprin them, euch as trees, rocks, stumps, &c., from which the positions and courses of the contours 
can b!' determin(•d, Rhouli! be sought for, and in thick forests t11e roads, paths, or the dry beds of streams may 
be found available for the use of either the vertical arc or level. 

Under certain conditions, as those of densely wooded heights and vales, inaccessible, precipitous ledges 
and bluffs, &c., the operationf' of the surveyor are limited to an almost entire dependence upcn the eye alone. 
This c1rnnot be rdied upon, of course, and should be avoided as much as possible. 

It is customary to represent on the usual Coast Survey field sheets, heights of twenty foet, but occasion
ally, owing to marked accidents of gronud, it is deemed advisable to in8ert an intermediate or auxiliary contour, 
the practicability of doing which, however, is sometimes interfered with by the small scale of the map, taken 
in counection with the exceeding steepness of t.he declivity, giving rise to a liability of coincidence and con
fusion. The capability of representation in this re~pect depends then very much on the general natnre and 
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abruptnees of the hills, as, where very steep, the larger the scale of th!' map the greater the number of curves 
which can be shown, as in the French survey of Paris, where equidistant horizontal contours are drawn at 
every two metre1:; of elevation. 

Contours should be filled in frqm each station while carrying on the regular work, when it is possible to 
ascertain heights fo1· that purpose, and in selecting positions for forward signals, and in prosecuting the work. 
reference should be had to the continuous and successive tracing of the contours on the map, ·both of those 
which are filled in at and those from the station, as this will generally prove an economy of time, and the 
work can be ex:ecuted with more facility. 'Vhen the O]Jerator is at a station whose elevation ha;; be1en accu
rately determined, lines should be taken to objects of equal height in all directions, and marked to that dfect, 
subsequent intersections giving their positions; this will be found of great assistance in running contours and 
as cl1eck~. Care should be taken in sighting to dfatant objects to allow for the curvature of the earth. 

vVith regard to the methocl of puttiug iu contour!' from the base of the hill upward, or rice rersa, opin
ions differ, some preferring one course., som<' anotht 0 r, but it maketi but little difference if the starting point be 
correct. Neither of these systems should be specially adopted, but the circurn~t.mc ·s of the other topogra
phy should be considered, and they should be worked togetlrnr to the best advantage, so ae to carry on both 
sirnultaneou~ly. It frequently happens that a piece of work is done in one part of a sheet, and then it 
becomes necessary to work in another, in which caoe the first, where heights are well determined, tierve,; a 
good purpose as u check in closi11g. 

When the work, as oft.en happens, has been canied on in a wooded country, iu a place where obsel'Va· 
tious have not been taken for a long time, then the importance of coming out upon some fixed point i,; evident. 

When this is impossible, us :;omctimes occurs in the filling in of the topography in dense wood~, in a 
rolliug country, and the operator ia confined ]JCrforce to the roads, freqnently with very short sights, aud there 
is no check to come out upon, or when the work closes on the edge of the sheet, the utie of the le\·el in the 
hands of an aid, though consuming time, is indispensable. 

Tlte determination of the heights of artificial features, such as fouce corners, houses, &c., as an asoiist
ance in contouring should not he neglected. 

\\'hen the contour runs very near auy remarkable accident of ground, as a pruminent spur or iadt'!Jt>t
tion, on general field maps of niioo scale, a slight deviation above or hdow its true plane is admissible 
although it is preferable to represent it by the introduction Gf the auxiliary curve, as shown in tbe sketch. 

It is very desirable that all features within the twenty feet curves, sm~h as breaks iu the ground, i&olated 
boulders, rocks, &c., which cannot !Je legitimately represented by auxiliary curves, B'hould be shown by 
hachures or conventional signs. When the rocks have a distinct stratification, or when cleft in certain direc
tions, it should be indicated. 

It may happen that at certain points certain small featmes, which are unimportant in themselves, may 
interfere with the development of the general form of the contours, or their introduct.ion may tend to produce 
confusion; these are best omitted, but this omission should be optional only with the practiced Iiand. It is 
a da11gerous precedent to give latitude in this respect to a beginner. 

When tliere is an abrupt rise, ail iu low bluffs, railroad embankments, &c., nnt abo,·e :en foet in height, 
on a scale of rolloo• it should be mark1 d by hachures always tapering downwards, and all hachnres should, 
in their direction, follow the downward flow of water or alluvion. 

Depressions of the ground in the mid8t of level tracts, or upon tops or slopes of billl!, unless distinguislied 
by· ponds or marsh, sliould be marked with the letter D i~1 red. 

The distinct summits of hills should be marked in figures when characteristic or remarkable feature~ of 
the country. 

iu measuring for heights or depressions with the alidade the plane-table is carefully levelled and firmly 
clamped, the telescope is directed towards the point of observation, and moved until tl1e cros1:1-hair::i am iu the 
same vertical plane a.s the observed object. 'I'hc telescope is then clamped by means of the screw at the top 
of the arms of the vertical arc, and the central cross-hairs, at or near their intersection, are brought to cover 
the observed point by means of the taugent screw attached to the graduated arc. The angle read, the distance 
between tbe occupied point and the observed point measured on the map, and the height is t>iken from the 
table, which iil appended. . 



 

224 REPORT UF THE SUPERINTENDENT OF 

Example,-Obserrationsfor lteigllt at an occupied plane-tabTe station. 

Stations observ..-U. 

' ' i 
Shore signal, (angle of depression) .. ---··----·---···--/ 

Snuth's Hill, (angle of ekvation) ... - - .. ·-- --· ........ , 
I 

Black Rock, (angie of depression)-----··----·---·----) 

0 I 

J 57 1, 756 

940 

539 

+197.4 

-2.0 

+68.7 

0 

201. 3 

12(). 9 

4 

4 

4 

Meaa lwig-ht uf statiuu. --- . --- ----- ... - --- ·----· - · ·-·- ·--- -- · --· ·----- ·-- --- ------ ·-- --- ·-----1 

Shore signal : 

Detail qf use ef table ef heights. 

1° .50' for l, 700 metres _ ..... __ ...... = 179.00 feet. 
1° 501 for 50 metres = 0.1 of 500 metres = 5.26 feet. 
10 50' for 6 metres= 0.01of600 metres= 
oo 071 for 1,700 metres ....... - - - .... . 
o0 071 for 50 metres .. _ .. _ ......... _ . -
oo 07' for 6 metres . . . ..... _ ........ -

Total ... 

.63 feet. 
12.10 feet. 

.34 feet. 
.04 feet. 

19'7.37 

193. 4 

195.3 

191. G 

In these observations three stations at least should be observed upon when practicable, and the mean 
adopted. On an instrument at times unavoidably subject to such rough usage as the alidade, the adjustment 
of the vertical arc should be frequently examined. 

A material advantage in the attaclnnent of the longitudinal level to the alidade would be found in the 
facility by which the instrument could then be used as a level in following outlines of equal elevation, and 
would be particularly serviceable ou gradually sloping ground. 

A formula for computation of heights, which may prove of service where no table of heights is at hand, 
is appended_ ' 

'V\'he11, as is sometimes the case, a surveyor's level is employed. the determination of the position of the 
level peg~ by the plane-table on the sheet is all that is necessary, and the contours can be readily traced. 

l:hronietric heights are admissible for approximate contoms in reconnaissance where a general survey 
only of hills or rauges is expected. 

In u,;ing the anNoid barometer in ordinary reconnaissance it will suffice to allow ninety-two feet of ele
vation for every 0.1 of an inch fall of the index. This allowance is for a mean temperature of the two stations 
of 55° :Fahrenl1eit, and will vary with the temperature. 

Le~lic's formula, Eirnple and easily remembered, is a good approximation below 2,000 feet, and convenient 

foi· aneroid obscnationE, viz: 55,000 x ~~~=height in feet, B being the upper, and b the lower, reading 

of the aneroid. 'l'liis is likewise for a mean temperature of 550. 
A 1'ery convenient instrument for a tolerably close location of contours, wbeu carefully employed, is 

Locke'~ hnnd-level. which ean be rendily carried in the pocket, it l;>eing requisite only to know the height of 
the eye from the ground, and for the observer to stand equally erect at all points of observation, or to hold 
the level at a constant height upon a measured staff. 

Formula.for determining liei.ghts by a vertical angle and distance.-The difference of level consists of 
two part8, that which arises from the angl~ of elevar.ion above the horizontal plane of the station, and that 
which is due to the curvature of the earth. 'rhe former depends upon the angle and distance, the latter upon 
the distance and the earth's radius, If a' be the angle of elevation in minutes of arc, d the distance, k the 

licight, the~, as the tangent of 11 ii' 34-\7 • we have for thfl first part k = ~ a' x d, if k and d are both 
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expressed in the Fame units of length ; but if d is expressed in metres and ;, in feet, one metre being 3.28 
feet, we get h = 1 -,?48 a' d. .For the fraction 11} 4-,; we may conveniently and with Eufficient accuracy put 

10\ 10 less ,,-1.r of T<•\ro, and thus find the rule: multiply the distaru:e in mctrrs with the numher '!lminutes of arc, 
point '!fl" tlu: tlwu.tandth 2'art, and subtract tl1e twentietlt part rif tl1c riumher thus obtained. Tliis will giYe 
the :first portion of difference 0f height, whether elevation or depression. 

The second term, depending on the curvature, varies as the square of the distance, and amounts to 0.22 

foot in l,000 metres, iuclu<ling the effect of ordinary refraction. A~ with the instrumentA under consideration 
cxtn:me accuracy is not attainable, it is plain that for distance::l under 1,000 metres this term may be neglected. 
When the distance is gl'eater we have the following rule: Tala: t11c thousandth. part r!f tl«: distance in metres, 
square the same, having regard to the.first der:imal .figure, and mu1tipl.1J hy 0.2:2. Thi,: term i,: alway& posi
tiYc; if t.hc first term bP au elevation, it io increased; if a depression, it i~ rlimini~lwd by tl1e second term. 

Examplc.-Vistancc = 5,.iiOO metre~; angle of elevation. 3G'. 

-1,,i,,0 d x a 1 
-

subtract :fu 

:first term 

second term 

198.000 
9.9 

18t-.I 

6.6 

r-dn·o d 5.~) 
SfJ uare - 30.2 

multiply by 0.22 

second term G 64 

eum 194.7 = differenc<: of eleYati()n in feet. 
'l'he above formula is 11ea1· enough for distances up to ten and :fifteen miles, and will not differ by as much 

as a foot from the result of a rigorous fommla; in fact it will keep within the limits of uncertaiuty of the 

refraction itself. 

Table sltowing tl1e lieigh.t in feet corresponding to a gi1:en angle of elevation and a ,gircn distam·e in mdrcs. 

Augle. 

l' 

2 

:1 
4 

5 

() 

7 i 
8 

9 

10 

11 

16 

17 

18 

19 

20 

21 

2!l 

~J 

2'4 

25 

28 

29 

30 

!_.JOO 1, OGO 1. 100 l, 200 l, ao(l 11 50{1 1,600 l,711<1 1,F!Ot~ 1,f\00 2.000 

Feet. Feet. ! Peet. : Feet. Feet. 
1 

Peet. J!'eet. Feet . . Feet. Feet. Feet. : Fret. ' Fert. FPcJ. Peet. Feet. :Feet 

0. ;3 

U.fi 

o.u 
1.2 

1. :=:; 

l. 8 ' 

2. l 

2.4 

2. 7 

3. 5 

3. 8 

4. l 

•1.4 

4. 7 

4. 9 

5.2 

5. 5 

5. 8 

0. 4 I 

0.8 

1 "> : 

1.5 

1. ~I : 

2.3 i 

2. 7 ! 
:J.l 

3. 5 

3. e 

4. ~ 

4. fi 

5. {) 

5. 4 

v. 7 

6. 1 

6.5 

6. 9 

7.3 

7. 7 

6. I ; 8.0 

6. 4 8. 4 

n. 7 8. B 

G. 9 9.2 

7.2 9.6 

7 5 i !J. 9 

0. 6 

J. o. 
1.5 i 

2. 0 ' 
~. 4 i 

2. ~l 

!t 4 1 

3. ~l I 

4. 4 

4. ~) 

7.2 

7. 7 

8.~ 

R7 

!'.l.1 

9.6 

10. l 

10. 6 

11.1 

11. 5 

12. 0 

12. 5 
7. 8 ! 10. 3 13. 0 

R. l I 10. 7 ; l:l. 4 

s.4 1 i1.1 I 13.9 

0. 6 . 

1 >J : . " ' 

I. 8 

D. 4 

3. 5 

4.1 

4. 6 

5. 2 

5. 8 

0. 8 
1. ;') : 

~. 2 ' 

~. B 
:3. 5 

4.::? : 

4.R 1 

6.D: 

6. 8 ' 

o.u ' 
1.7' 

2.5 

3.~ ' 

4. tl i 

4.8 
5. !'1 i 

6. :1 i 
7. 0: 

7. 8 

ti. 4 7. 5 ' 8. 6 

6. ~ ! 8. 2 9. 3 

7. 5 1 8. 8 10. I 

8. I 9. 5 10. 9 

8.6 IG.2 11.6 

]. 0 

I. 9 

Q. 8 

a. 6 

4. 5 

5. 3 

fl. 2 ! 

7.1 

7. 9 

8.8 ! 

U.G 

10. 5 

11. 4 

12.2 

13. 1 

l. 2 

2.1 

3.1 

!. l 

;). 0 

3. 9 
6. 9 I 

7. fl 

8. 8 

9. 8 

1. 3 

'J. 4 

3. 4 

4. 5 i 

.s. 5: 

tJ. 6 
J. fl I 

8. 7 : 

9. 7 

10. 8 

l.3 ]. 'i 

3. 8 4. ~ 

4. 0 5. 4 

6. J G. G 

7. 2 7. H 

8. 4 I 9. i 

[I, 5 ' 10. 4 

10. i ~ 11. 6 

JI. 8 12. 8 

5. P 

7. i 

H. ~ 

Y.e 
lJ. l 

1~.5 

l:J. E 

10.7: 11.8' l:l.ll 14. l 15. 1 

11.7 12.9 14.1 

Ht 6 13. 1l 1.l. 2 

13.6 15.0: 16.4 

14.5 lG.O! 17.~ 

13. 3 16. !°) 

16. fi ' li. 8 

17. 8 19. 1 

19. 0 20. 5 

~. 0 •) .. , 

3. 4 3_ 7 

4. B 5.:J 

6. 3 G. ~ 

9.1 9. R 

10. G 11.4 

l:J. 0 ]\:!. !) 

13. 4 H. 4 

14.9; 15.9 

16.3 17.5 

1-7. I W. 0 

HJ.~ 20. ;) 

20.6 ' 22. (l 

22.0 ' ~3. 6 

:!. 3 

:1 !! 

5. {j 

7. 2 

10. 4 

12. l 

J3.7 

lJ, 3 

2. 5 

4. :! 

5. n 
7. (j 

11. l 

l:i. 8 

14.5 

!u.~ 
17. 9 

18. fi 19. 7 

2(). 2 21.4 

'.21. 8 23. 1 

23. 4 24. 6 
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Table s!wu•1ng tlte height i11,/('et, 4·c.-Continue<l. 
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However frequent may lte the number of bases furnishell by il1e secondary triangulation, and however 
~crviceablc as a substitute in the measurement of distances the telemeter may have proved itself. we cannot 
entirely <lispense with the chain; and as the circumstanceR 1miler which its use is rendered neces~ary are 
mentioned elsewhere, it is only requisiti= to give a sliort description of the one employed in the Coast Survey. 
It is twenty metree long, and consi~ts of that number of piece:'! of stout iron or steel wire, each piece or link 
being exactly one metre in length, and connected at either end with the next by !Jeing bent into an eye, 
through which passes a ring connecting it with the eye of the following link. For convenience of carriage 
these links are subdivided into les~er ones in some chains; but the advantage resulting from tl1is is qneetion
nble, as the rupture almost invariably occurs at the joints, an<l multiplying them of course increases the 
liability to breakage; besides, the "kinking," or tendency to overlap or <loublc, is also iner<·aeed in proportion 
to the number of joints. On the other han<l, it may be said that the bending of the links is deC'rcased in 
proportion to their shortness. 

At each extremity of the chain is a large ring, which slips over a staff held in the hand of the chainman, 
and rests upon a projecting rim of the pointe<l iron shoe at its ba8e. The centres of the~e rings at the ends 
of' the extended chain are the extremities of a line of twenty metres, and the points at which the pins should 
be inserted during the chaining. 

As the strain constantly exerted upon the chain to straighten it must finally lengthen it by the." giving" 
of the rings, or as it may at times be shortened when the links are bent by being drawn over fences, rocks, or 
other unyielding obstructions, it is 'veil to test it occasionally by a careful verification, Grave difficulties 
have arisen where dependence has been placed entirely upon long chained distances from a neglect of this 
source of error. 

Adjusting screws are attached to the terminal rings of some of the chains, by which any error of length 
can be corrected. If a line of great length has been measured by an incorrect chain, the error in the line 
l'hould be ascertained from the known error of tbe chain, and the plotted line corrected accordingly. 

Each chain is accompanied by the usual number of pins, and a spring wire triangle for carrying them· 
'l'he pins are also made of stout wire, about 18 inches long, pointed at one end, and bent into a ring at the 
other. It is well to att.nch white cotton or red flannel rags to the ring of each pin, that the rear cbainman 
may distinguish it more readily in high grass, mari>h, bushes, &c., and nlso at the ends of the five, ten, and 
fifteen metre links of the chain, for facility in counting. 'l'hese rag8 should he changed as they become soiled. 

Care should be exercised in the selection of intelligent chainmen, since it is often upon the precision of 
their work that the correctness of the survey in a great measure depends, and it is not always convenient or 
practicable for an assistant to accompany them. The better man of the two should be placed at the rear end 
of the chain, as he is the most responsible, and the forward man should implicitly obey his instructions. In 
all important places, however, euch as closely settled districts, villages, and towns, in the measurement of base 
lines or distances upon which anything of mark may depeud, au aid should go with the chain and check the 
records of the men. 
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When chaining is done in connection with the plane-table and the station i,; reached, the chain should be 
drP wu sufficiently beyond and clear of the table to be out of the way, so that if more chaining is contemplated 
it does not bave to paEs the legs of the iri~trument. 

'\Vith tlw class of young men usually employed as chainmen in the Coast Snrw·y p:irties, it haR hN•n 

found safe and serviceable, after a little experience, in tlw absence of an aid, to bav1~ the rear mau keep a 
chain-book, in wbicl1 he notes all th<> crossings of bigli and low water, intt>rscctions of brookR, fence:<, roads, 
&c., with rectangular olfoets to all reasonably accessible points on either baud, iucludin;:; bottom and tops of 
slopes, the record of tallies, and Ruch other matter~ a:< may be needed, 8.nd may ~erve to assure accuracy in 
case of unfavorable inter:'Pctions_ 

It is the habit with some, in obtaining short diEtance" to comparatively n11irnp0Ttant ol~jcct~, to trust to 
pacing, and practice euable:; one tc- ascertain tbuB the distances sufl:icie11tly close for plotting on a 101J00 sca]f,, 
but these distances should 11ever be great, and the topc>grapher should bf' well assured of the accuracy of the 
pace. ThP use of the telemeter, lwweve1·, may take the place of tbs mPtlind. 

All di,-tauce8 to object8 011 either side of tl1e chain line 8hould be taken by uff,,t>ts at right augle~ tu it, 

and the book of the aid should, as far as possible, be held so that the line drnwu as hi~ guide in sketching 
should be iu the f'ame direction as the chained litw iti\elf, the better to Pnahle him to <lraw his objects in tl1eir 
true relative 11ositi011s. 

"\Vbere great accu'.'racy io uecesrnry the length of a gradual slope may l.H• measured and the augle of 
inclination taken with the vertical arc, with repetitions, and the rne11:mrement made reducecl to thto horizon 
by means of the following formula: 

Let y be the length of the line measured upon the Rlope, a its angl<' of inclination, antl x it;; length 
reduct~d to the horizon; then-

.r=y cos a. 

Tbe excess of y over x may be computed by the formula, y-x=2!f sitt2 ~ 

On very large scales, when parts of a metre are perceptible, Payn"'" tape, con,i,,iti1tg of a narrow steel 
rihbori, which can lw marke,d for minut<; distauceg, hag been t:mployi;cl to a1h-antagt:. Ir, is convenient, al~o. 
for rapid reconnaissance in military eurvey~, and has been used under fire almost at double quick. U11der 
these circnmstances three men were employed, the usual back and forward clutinurnn, with another to staud 
by the pins when stuck until alirmt half the chain h:td pass(~d, tlrnn, by pointing to indicate the position of 
the pin to the back cbainman, aud nm forward in timP to find, without difficulty, the forward pin, and alw to 
change 1be pins at each tally. This tape will not stand aB rnugh handling a~ the chain, anll cannot be 
repaired in the field when broken, while the latkr can lose one or more of it~ li11ks and !'till be of service. 
The easy obliteration of the marks l.llemmr(;d upon it by attrition hai' ah10 been foand a source of difficulty_ 
All things considered. however, it i,; a very useful, compact, and handy instrument 

Many instances showing the remarkable accuracy with which the chain can he employed witii the plane
table might be given from tl1c reports of the offieen< of the Coast Snrn>y; but it must be rememlrnred that it 
iR only to be used when other'means are impracticable. 

TELEMETEH. 

In consequence of some of tl1e disadvantages resulting from the employment of the chain, among which 
are the necessity of frequent dependence for correct. distances upon the chainmen, the number of persons 
required, the time consumed in its management, and the impediments to itll use found in the features of some 
sections of country, another instrument, styled the telemeter, has been advantageously introduced in the 
topographical work of the Coast Survey. 

It appears that instrument" of this class were at first generally regarded by scient.ific men as merely 
inge11ious inventions, and not a~ valuable in most respects as the ordinary method of chaining, the filling iu 
of details forming a principal exception. ]from the experience of' its use by the officers of the Uo1ist Survey, 
however, it has been satisfactDl'ily ascertained that the rapidity with which the details of a survey can be 
determined and sketched, the smaller number of men necessary to he employed, so that wlrntever errors may 
occur rest with the observer only, and the facility in using it in places where the use of the chain is imprac
ticable, or at best difficult, render the telemeter a very important acquisition. It is not considered tbat it will 
ever entirely supersede the chain as a measuring instrument, but it is undoubtedly a facile and useful substi

tute under certain conrlit.ions. 



 

228 

.... , 
I .... I I.... , 
~ 60' ..... : 
i ~ I 
I .... 1 

I ~ 
~ 

REPORT OF nm SUPERINTENDENT OF 

The telemeter, as used in the Coast Survey, is simply a scale of equal parts, painted upon 
a wooden rod about I 0 feet long, 5 inches wide, and Ii inch thick, so graduated that the number 
of di\-ieions upon it, as seen between the upper and lower horizontal wires of the telescope, is 
equal to the number of units in the distance between the observer's eye and the rod held at right 
angles to the line of sight, 

In all cases the telemeter should be graduated experimentally for the particular instrument 
am] eye of the observer who has it in use. 

The horizontal wires in the diaphragm of the telescope should be accurately adjusted, aucl 

thP divisions of the telemeter made to conespond in length with the distance included between 
the upper and lower wires of the telescope at a carefully measured distance, and then divided 
into as many equal parts as there are units in the distance measured. 

:For convenience of transportation it can be hinged in the middle, and ~ecured 011 the ~ide 
when in use by a sliding bolt; and as it is necessary, when observed upon, that it should be held 
accurately at right angles to the line of sight, a small brass movable bar, with ~ights or a groove 
uprm it.A upper edge, should be fixed upon theside of the rod at a convenient height for the eye of 
the rodman, and which, when in position, will be perpendicular to thl~ plane of the telemeter and 
directly in the line of sight of the telescope. 

The correctness of tl1c telemeter depends upon the closeness of the reading, and the accuracy 
with which the rod is held perpendicularly to the line of Bight. 

vVith ordinary care an error of reading should not occur even at the greatest distance denoted on 
the rod. vVith the observations carefully made, and the reading of the rod red1;cPd to a horizontal 
plane, the greakst dist:ince given by it-as usually divided, c;m be relied on as practically correct. 
There is no sensible error at any distance greater than 20 metres and less than 260, and, genernlly 
speaking, the telescopes of the Coast Survey alidades have not sufficient reading power beyond 
400 metres, but it will generally be safe to rely upon it for any distance from 15 to 500 metres, 
beyond which it cannot be read with accuracy for use in conRtructing a map on a scale 

of T7J &oo· 
The telemeter has been recommended for use in a great variety of cases where it become,i 

necessary to determine distances, in such close filling in as the corners of streets, wharves, &c., 
determination of all classes of detail, in traverse, shore line, and even the establiBhment of positions, 
but in the latter it is safo only to depend upcrn go,id interf!ectionR. It has been employed, however, 

in all manner of detail, and is preferred by some to the chain, in all cases save on long lines, where the 
distances are so great t.liat the telescope will not admit of the accurate reading of the rod, and it is main
tained by some that where only a single point is to be seen positions can be re11.dily and accurately 
determim~d. 

For the reduction of the l1ypothennse to the base, the following table is given : 

Table for reduction ef l1;1Jpotlwriuse to base. 

Hypothenuse. 

Angle.------------
! 

100 metres. 200 metres. 300 metres. 400 metres. I 500 metres. 

---~ --------·--- ---------- -----!----
"c ._) 99.62 199.24 298.86 398.48 498. 10 

JO" 913.48 191\.96 295.44 :W3. 9'2 4!l"2.40 
)f>C 96.59 19:l. 1!J 289.78 386. 37 482.96 
2(f~ 9:l.97 187.94 281. 91 375. 88 469.85 
25° 90.6:l 181. 26 271.89 362.f>2 453.15 
:ioo !:'6.60 1n.21 259.81 346.41 433.01 
:l5° 81. !J2 163.83 245.75 ! 327.66 409.58 
40° 76.60 153.21 229.81 306.42 38:l. 02 
45° 70. 71 l 141.42 212. Ia 282.84 353.f>5 
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HECONNOISSANCE. 

The term reconuaissance as applied to topography, is a somewhat i1Hlefiuite one, 01· rather it might be 
said it is very comprehensive. \Vhen there is any deviation from the dosr>st attainable accuracy in a nui~hed 
plane-table sl1t>et, it becometl, strictly speaking, a rcconnoiss:incc map, and the rn<lest 8kctch of a country in 
which the features are <lclineated in rough approximation, which for certain tern porary purposes is all that is 
needed, is likewise so called, so that in executing this kin<l of work with the plane-tnbh· the1·c i~ much foft to 
the judgment of the topographer. 'l'he amount of accmacy and clo~cness of detail requir('d depends solely 
upon the object for which the survey is undertake11 and thr, time and expense allotted to it~ completion. It 
is always best, however, to strive for the greatest precisio11 wl1ich the circumstauces will allow, particularly 
as the sheet may at some future time become available for other object~ than that originally intcomled. 

To the practical enrveyor it is unnceeesary to give any rules for hi,; guidauce, as hi" knowlPdge of thl' 
plane-table and of the requirements of the special work which lie is called upou to perform will enable him to 
execute it promptly and satisfactorily. 'l'o the l1eginner, l1owrvf'r, a few wmds 011 thi:< ::<ubject, to.c>:dlier with 
a statemeut of borne of the results of tlie work accomplished by the Coast Survey officers, may not come: 
amiss. 

'l'he recent war has shown in a forcible manner how little accurate information there was with i·eopect to 
the topograpl1y of tlie interior of many of our middle and sontl1ern States, and the ~·,rnt of a snfiit~ieut num· 
her of topographers in the regular army was supplied, in answer to tite call~ of the \Var Depmtment and 
various general8 iu the field, from the Uoast Survey ; and iu almost every field of operntiou~ from the com
mencement of the war to its close, the plane-table was used. 

Until thi,; time very little was known, save in theory, of the value of the plane-tabk as a reconnoitring 
instrument, aud it is the testimony of all the officers of these parties, as th<> re~t1lt of tl1eir lahorR, that for 
rapidity and accuraey in the execution of militm·y reconnaissance it is morl' effectin~ th;;u imy otbcr instru
meut. 

The usual s:y~t.em adorited, in default of u·iangnlation, was the mcmmrement of a ba~e with a!1 ordinary 
chain and triangulating with the planc-taulP. 

In detailed smveys for the army, where a topographer averages about a squat·" mile a day, a clminml 
base of from one-half to tbret'·qu.trtern of a mile for thl' survey of au area of twenty-fin~ oquare miles, is 
fouml sufficie11 t. 

At Chattanooga, from two cliffercnt bases of about half a mile each. plotted on 8"Jlflratc 1>hccts, and 
measured once carefully with the commou :JO-metres chaiu, the same cltain be·ing used fo1· both measurements, 
after considerable intermediate plane-table triangulation carried on by two officer:l, twn Dhj<'cts WPrc dl'tcrmined 
two and a half miles apart, commou to both sheeto, which were on a :;cak of To}irn• anr1 the di~crepancy wa8 

but about lfi metres. Many othu·'points of junction indicated this to be the maximum error. In thi:i ca~c the 
leaves were mostly o:ff the trees, aud the hills afiorded good points. The sheets covered about 20 square 
miles each. At Nashville there was a discrepancy of about 10 metres in two milef'. This would uot do, of 
course, in :finished work, but it is very close nIHler the circumstances. 

At other times, when the character of the country or the pres~nrn of time did uot admit of the measure
ment of a preliminary base and topographical triangulation, the WOI'k was commeuced by starting from a 
single point, aud pro~ecuted by linea1· measurement with the chaiu, intersections from the f'ncls of the chained 
lines beiug taken to determine object.s, which, as the work progressed, could also be u~ed as checks upon the 
chaining. Where circumstances permitted, an occasional return with the chain to a bnck point, either to close 
a series of lines upon it or to start afresh, was resorted to. This work was geuernUy carried on over roac1s, 
and the interior filled in by sketching and intersections, ati far as practi: able. Sonw of the tests in this lattf'r 
work, where the operations of two officers joined, were remarkably dose. 

A very c·fficient topographical officer estimates that with the usual uumbel' of hands aud a good i>ketcher 
for aid, in a country of average variety of detail, in which all the houses, prominent barns and out-huiltlings, 
stream:;i, i·oads, general outline of W<wds, and approximate cm-Yes are to be shown, on a scnle of Toi)ifl» an 
area. of between two and three square miles can be filled in daily, with not only sufficient accuracy for military 
purposes, but so that an accustomp,d eye with" the map in band would not discover any mark<'d diecrcpancy." 

'This rapidity of work, however, could not be expected in or nenr towns or populous districts. It is 
doubtful if the nverage work would reach more than one-half this a.mount. 

In some thickly wooded sections, and where time is limited, it has been found adviRable to run the main 
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roads with the plane-table,:rnd fill ;n with the compaes, which is more rapid but less accnrate tban where the entire 
work is do11P with tlw plam.,table alone. Tlw Ui'Ual rnc·thod employed, where theac instruments were com
bined, wa8 as follows: 'Yl1ere the army was ~tationary, or moving 11eisurely, one main ro<td was run with the 
plane-table, the operator being accompanied by assistants well practiced in the use of the compass. Upon 
arriving at any important road or water-course, an asHistant was sent to the rigl1t and left, starliiig from a 
plane-table point, determined by thE' chaining, and runniug as far as w;is requisite and tl1en returning to the 
main road again to repeat the operation, the compass notes, of course, being kept in a book prepared for the 
purpose. l'rominent points determined by t.l1e plane-table were used as checks in the compass work. Tim 
intervening topogrnpby, wlwre no compass or plane-table work had been done, was sketched in by the cbicf 
of the party, •in which accurate pacing became of great servicl'. 

OFFICE WORK. 

All the drnwin;; of the topographical features of '.l survpy upon the chart should be plmcilled in the field, 
while they arc still under the eye. Sketching and plotting in the office from notes, unless the country be 
near at hand for ready reference in case of doubt or a defectfre sketch, is o~jectionable. Where this is un
avoidable the sketch Rhould be transfo1-red to the sheet as soon as possible after having been taken, while it 
is fresh in the minJ of the person by whom it was nmde, anu by whom, also, if possible, it sl1011ld be plottPd. 
DayB wbicb, from inclemency of the weather, are unfavorable for out-of-door work, should be allotteu to this 
purpose, and advantage should be taken of tl1em, abo, for retouching any details of the sh,-,et which may have 
become indistinct, as it is very important that they shol!ld not be left indefinite or become obliterated; for 
when the iuking ii; clone, aH it generally is, at a distance from the field of operations, the necessity for this 
care is obvious. Nos. 4 and 5 pencils are good for this purpose, fur which very hard or vRry wft and black 
pcncil:i are equally unsuited. 

In the inking of a topographical sheet three requisites to its proper appearance when finished should be 
borne in mind: clearness, neatness, and uuiformity. 

Tbe liues and objects should be clean mid sharply defined, nothing bPing left obscure or doubtful; the 
paper should be kept unsoiled, and erasures avoided as far as possible, and the style and strength of the 
drawing should be the same throughout. It is an important matter that an easy and natural appearance 
should be given to the map, for, as before remarked, a mere rigid adherence to conventional signs is not all 
that is necessary; while there should be no deviation in this respect, at the Harne time the draughtsman should 
strivt' to rf'preunt tlte country. '!'here is a great difference with regard to this among topographers. 'l'wo 
perfectly correct charts of tbe same section of ground, executed by different persons, rnay be inked, and while 
one will have a stiff and ungraceful look, the other will appear artistic and natnral, giving at once the impres
sion of a sincere representation of the country surveyed. 

Office work should not be commenced until the topography is entirely completed, as no inked or partially 
inked chart 8hould Ewer be used in the field. Sometimes, for the special examination of old work, or for the 
insertion of some n~ceut artificial or natural changes, this becomes necessary. There is always a risk of 
injuring an inked map by exposure to the weather or by using it upon a plane-table. 

The inking should commence with the shore-lines, high and low \\ater. The high-water, or shore-line 
prnper, should, in all cases, be foll and black, the heaviest lines on the sheet, and in this, as in all the rest of 
t11e ink-work, the lines of the survey should be strictly adhered to_ 

The topography a~ Jrawn in the field iR supposed to be correct when the chart is finished, and no office 
amendments or changes are admissible. 'l'Le low-water line is next drawn, not so full as the former, but 
clear, black, and uniform, consisting of a dotted line for sand and mud, and the conventional sign where it is 
formed by shells, rocks, or coral reefs. 

GraEs upon flat,;, or shoals covered at high tide, have no distinct continuous line to mark their limits, each 
being represented in its proper form and within its arna by its conventional Rign only, but the shape should 
be well and correctly defined. All objects between high and low water, covered at full tide, should be rep
resented less boldly than the rest of the map, but not faintly or indefinitely. 

The roads should next be inked, plainly and ernnly, and their sides parallel, except where the survey 
shows a deviation from the general width. \Vhere a road is fenced the fence should be shown by the usual 
sign, and where there is no enclosure a dotted line .ihould indicate the road-side, and then should follow the 
fence8 and houses. In drawing the latter care must be taken that the corners and angles exhibit a eharp, 
clear m1tline, whic11 add~ much to th<' appearance of the map. 



 

THE UNITED STATES COAST SURVEY. 

'l'he general skeleton of the survey being now completed the contours are drawn with a bold, uniform, 
plain red line, witliout break, over all the other work, following accnnitely the full range of kvel of each of 
the con tours on the sheet. 

.After tl1is comes the general filling in, by conventional signs, of sand, marsh, grnss, cultivation, orcha1·ds, 
rocks, hachm·es, &c. Some practice is needed to execute the mud-work regularly aud neatly. It should 
never be huniedly done, though, of coluse, rapidity in tl1is respect follows practice. The lineR representi11g 
marsh, and the delineatiou of gra~i3 on the fast land, Rhnuld alw11yi; run in the same dirPction ovel' the whole 
sheet, and be parallel to the top of the sheet aml the title. The avpended drawiIJg (Sketch Kn. :J:!) gin~" 
the eonventimial signs as adopted by and now used in the Coast Survey. 

The most difficult part of the inking for a beginner is tlH, lettering, which 110"· follows, and for which 
samples are given, (Sketch No. 32.) It i;; expecterl that every to'pngrapher shall hav,• learned to draw suf:. 
ficiently well to ink his sheet in a clear and distinct manner, anll letter it witL tlomL' regard to ne11tne;:~ and 
grapliic e:ll:ect, as the appearance of an otherwise wcll-iuked sheet is sometimes marred hy careless or iudiffer
en t lettel'iug. 

The location of the names upon the sheet shonld l•e f'Uc11 aR not to cover or obliterate auy detail or feature 
of the survey, and the letters 8lrnultl be 1mt in neatly and gracefully, aud in point of size mid form according 
to the specimens furnished. Tl1e title should finally folio"-, with such notes as may be necel't5ary t.o 
explaiu auy peculiarity of the sheet or survey. Thi~ title a11d lettering should, as far as practicable, be so 
placed that when the sheet is held with the top (usually tho north or ea:ot end of the mllp) from you it can be 
easily n~11d; iu other words, as nearly parallel to the top or upper end of the sh(·et as th,; uature of the work 
will admit. All uameti well estaLlished aml recognizc·tl in a neigl1horhood, both genernl and local, Rho11lc1 be 
collected during the ~urvey, and their correct orthography ascertained, and, in case of auy doubtful or 
disputr'd orthography, a rep01·t should be given of any traditions or auy anthoritie8 which may bear upon 
the subject. No illuminated or German text, old English, or what is known a~ "fancy printing," should be 
indnlgecl in, a stdct adherence to simplicity beiug the greatest ornament. 

The miuutes of the parallels of latituue and meridians of longitude shoulrl b., marked in figures at the 
upper and right·hand ends, retlpectively, the degrees on the cpntre parallel and centre meridian only. 

Where tlie buoys arc determined by the topographer, and their uames, colors, nnmberi', or kind arc known 
they should be lettered upon the map. 

The triangulation points should also be lettern<l, first being surrounded by a small circle. The magnetic 
meridian 8hould be drawn with a half fleur-de-lys at its he11r1, anr1 the true meridian, whe1·e no projection is 
used, with a full one. 



 

LIST OF SKETCHES. 

Xo. 1. A. Progress Sketch, Section I. Primary triangulation. 

2. A bis. Progress Sketch, Section I. T(lpography and hydrogrnphy. 

3. St. George's river and l\Iuscle Ridge channel. 

4. Damariscotta river. 

u. Kennebec and Sheep;;cot rivers. 

G. Coast, from Small Point to Cape Cod, (new edition.) 

7. Nantucket harbor, (new edition.) 

8. Providence river, Rhode Island. 

9. New York bay and harbor, (new edition.) 

10. Barnegat iulet, New Jersey. 

11. Ddaware and Chesapeake bays, (new edition.) 

12. Cape Lookout shoals. 

13. Cape }'ear River entrances. 

14. Charleston harbor, (new edition.) 

15. Coast of South Carolina. 

16 . .\fississippi river, sheets 1 and 2. 

17. Mississippi river, sheets 3 and 4. 

18. Mississippi river, sheets 5 and 6. 

19. Tennessee river, (diagram.) 

20. l\1iBsissippi sound. 

21. Progress Sketch, No. X. 

22. Pacific coast, Point Pinos to Bodega Head. 

23. Half-Moon bay, (to be printed in three colors.) Omitted. 

24. Koos bay. 

25. General Progress Sketch. 

26. Tidal diagram-Pacific coast. 

27. Magnetic chart of the United States, for 1870. 

28. Secular change-magnetic declination. 

29. Magnetic instrnmentl". 

30. l'lane-table. 

31. Diagrams for Appendix No. 22. 

3:!. Specimen of plane-table sheet. 
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