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lN THE' SEXATE OF THE UNITED STATES, 

February 10, 1869. 

Resoltled, That there he pTinted, of the RPport of the Superintendent of the t:nited States Coast Survey for the year 
1863, one thousand copies extra for the use of the Senate and one tl10usandcopies for distribution by the Superintendent 
of the Coast Survey . 

.AtteAt: GEO. C. GORHA),f, 

On motion of Mr. Laflin, from the Committee on Printing-

Secretary. 

IN TIIE HOUSE OF REPRESENTATIVES, 

February 12, 1869. 

Re,/Jolveit, That there be printed two thou~and five huudrerl extra copies of the Report of the Superintendent of the 
United States Coast Snrvey for the :rear eighteen hunrlred aur1 "ixt~'-eight, of which one thonR:md shall be for cliRf,ri
bntion by the Superintendent of the Coast Survey and one thousall(l five hundred for the use of the House. 

Attest : EDWARD McPHERSON, 
Clerk. 



 

LETTER 
FR0.:11 THE 

SECRETARY OF THE TREASURY, 

A..~UAL REPORT OF SUPERINTENDEJ,{T OF COAST SURVEY FOR 1868. 

FEBRUARY 5, 1869.-Reforred to the Committee on Commerce and ordered to be printed. 

TREASURY DEPAltTMENT, WASHINGTON, D. c., February 2, 1869. 

SrR: I have the honor to transmit, for the information of the House of H~presentatives, a 
Teport made to this Department by Benjamin Peirce, LL.D., Superintendent of the·unitetl States 
Coast Survey, on the progess of that work during the ;year ending NoYember 1, 1868, and an 
engraved sketch showing the general progress made in the suney 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 a.ppro,red March 3, 18~)3. 

I have the honor to be, very respectfully, 

Hon. SCHUYLER COLFAX, 
Speakl!/1' of the Rous!) of Representath,es. 

H. McCULLOCH, 
Secretary Qj tke T1·easury. 
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in charge of the work on Pacific eoast, }I; recounais13auce of the 
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DOLL.Alt I,OINT, Galveston Ray, Texas. Ma,.,..,1etic oliaervations1 30. 
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Fl1CA HTHA.JT, \\'a~l1ington TPrritorr. Tri:mgulatinu. 36. 
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HJ*'einl Hnt·vey of R·mclout, N. Y .. 1rt . 
GIUR.A.LT.AR, Strait~ of, Li~hts noar, 7. 
GILUJ~TIT, .J. J. Sen·iccl'.I iu Rectim1 XI, :lG. 
OII~UEUT, RAbJDEL A.,A~sist.ant. Ohitnnry, 7-R. 
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Point, Textt.~1 .30 . 
GOTTHEIL, A. Services in Tidal llivi•ioll, :l7. 
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~auce Creek, :hie., 1:1: Lurnbo's Led~«', Casr-.o Ila5, Mt'., 1:1; Portland i 
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N. Y., 18; NL .. w York ll:u·bor, l~; Umulout., K. Y., 18. Sct'tion Ill, 1 

Che~apeakc EHtna.rioH, Ald., and Va., 5.JO-i!l ; Elizabeth RiY('T, Ta., 21. 
,.'i'cctionlr, coa8t, ofTirgini,a and North l'.<trolina.2'.:!; Neuse Hivcr~ 
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J_,IXI>EXKOIIL, H. S(1rvkt:s in Dra"ring: Division, ~J~. 
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LO:KGITUDE. Set"tiou~ YIII-IX, ~~·w Orlean~. Lct.-Gah·--eaton. 
Tt> xas, 2!•, 30. 

LOWER JIIACJIODOC Hn"l';Jt. ''" 8urn•y, 20. 

J\IAEDEL, A. JI!.. Eugranr. :ii;. 
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l:J-H; to C•immo\lor~ Bl~ikt', F. ~. N., light-lwuse iHl"JW(•tur. hi; 
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'.friangu· 

JUIN'l' COMM rS~HON, Anierican and .British, fo1· lightin~ Japant•fte 
waters, 7. 
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REPORT OF THE SUPERINTENDENT. 

COAST SURVEY OFFICE, December 28, 1868. 
Sm: In conformity with law, I have the l10nor to present the following report on the progress 

of the survey of the coast, under my superintendence, during the past yeas: 
The various branches of the field-work have been in active operation in seventy differP.nt sit~s 

on the Atlantic, Gulf, and Pacific coasts of the United States, as "·ill he seen by reference to the 
tabular statement which accompanies this report. as Appendix No. 1. 

'During the year ending with the present month, progress has heen made in the regular opera
tions of the survey at Penobscot Entrance, and on the group known as the Fox Islands in Penob
seot Bay, including also the Thoroughfare Passage; in the completion of work on the George~s 
River and on Medomak River; in the completion of soundings in .l\Iuscongus Bay and near Ken
nebec Entrance; in extension of the survey of the Kennebec between Merrymeeting Bay and 
Augusta ; in the detailed topography of islands in Casco Bay ; in a minute surwy of the vicinity 
of Ma.qjoy Hill, (Portland,) fm: the city authorities; in a development of the vicinit,r of Half. Way 

• Rock, (Casco Entrance;) and in general progress iu Saco Bay, coast of Maine. On the sea,.coast and 
inside of Cape Cod Peninsula, outstanding work has been completed by three parties; changes 
affecting navigation have been deYeloped off Monomoy Point, Massachusetts, and t\-vo parties have 
continued the detailecl survey of .Narrnganset B_ay, in Rhode Island. In New York Harbor, a special 
examination has been made bet ween Governor's Island an cl the X arrows, for the city authorities; 
and a survey to develop facilities for navigation at Rondont, on the Hudson River. Progress has 
been made in the coast topography of New Jersey, at Barnegat Bay. Two parties have been em
ployed in defining and sounding the estuaries of Chesapeake Bay, and of the lower part of the 
Potomac; and a special examination has been made of shoals obstructing the naYigation of the 
Rappahannock RiYer. The primary triangulation has been in progress connecting st.ations near 
Washington City with others on the Blue Ridge. The off-shore hydrography has been prosecuted 
north of Ca1Je Hatteras toward the Virginia line. In North Carolina, the detailed surw'y of the 
Neuse River has been completed, and triangulation and hydrography haYe been continued in 
Pamplico Sound. The triangulation south of Charleston has been connected with Ptations on tbe 
Savannah River, and progress has been made in the detailed survey of the branches of Port Royal 
Sound. On the coast of Georgia, St. Catharine's Sound, St. Andrew's Sound, and Doboy Sound 
have been surveyed, and soundings have been completed at the last-named entrance. Outstanding 
work in the vicinity of Barnes's Sound, Florida, has been nearly completed, and investigations of 
'great interest have been prosecuted in the Florida Strait. Two parties have continued the survey 
ot' St. Joseph's Bay, (north,) and a third bas been employt»d on the Gulf coast between Perdido Bay 
and Mobile Point. On the coast of Louisian~, the triang11lation of Isle au Brehm Sound has been 
completed, and soundings ha>e been made in the bays and lagoons between the Mississippi Passes. 
Last Island has boon eonnected by triangulation with the eoast7 and the true position has been 
determined of Ship-Shoal light-house, off Last Island. At Galveston, Texas, the longitude has 
been determined by the telegraphic method, in continuation of a series of observations t€l'minating 

~ in a previoua year at New Orleans. Soundings have been continued in Galveston Bay. At Lavaca, 
latitude, azimuth, and the magnetic elements have been determined, and the hydrolifl'aphic survey 
ha. been oontinned in Oorpns Christi Bay. 
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On the coast of California, the sur"\'ey has been in progress between Point Conception and 
Buenaventura, and on the peninsula near San Francisco; on the coast of Oregon, at the Yaquina 
River, at Nehalem Hi>er entrance, and at Colnmhia Rh·n: and in the wate.rs of Washington Ter
ritor:v, at Port :'lfafli;;;011 ancl Port DiRcoYer:v. 

ESTL\lATE8. 

The attention of the couutr,y bas been i'reqnenHy c::Jlled to the cost of the survey, and to the 
amount of time and labor ,..,..hich llaYe been expended npon it. Ent a full reply is the simple fact 
that the ,·alue of the sur•ey greatly exceeds it>; cost. Its results are cheaply purcliased, and are 
fully appreciated b,y the mercantile community, who m·e ready enough to pay for them, having 
more than once expressed anxiety lest a mistakeu spirit of economy should lead to injudicious 
restriction of foe operatious. To bring produce to the consumer is the object of trade, aml every
thing that facilitates this object mnst bc a public benefaction. To lessen the dangers of naviga
tion is to diminish tlie expenses of each man's living; it takes from the price of every article which 
comes from foreign countries, and still more from the mnny domestic products carried to the con
sumer from tlle producer along the difficult or dangerous parts of our coast. Every new channel 
discovered is, when developed, an immediate addition to the wealth of the count1·y. The consumer 
is at one end and the produce!' at the other, and both are equally benefited. Renee there is no 
State of the Union wl1ieh has not a valuable interest in tho survey of the coast. The agricultural 
products and manufactures of the interior States arc not less interested in the coast trade than the 
me1·chants themselves, throng·h whom the traffic is directly conducted. By the authority of Con· 
gress the.survey may be carried "as far inland as the ports and harbors for commerce," and as far 
as ''may be necessary for purposes of commerce." Now, there are, far iu the interior, ports Qf 
entry, as upon the :Mississippi antl its tributaries. If these are not to be neglected, it ia time to 
commence their sun·ey; and it will he wiRe to decide at the outset whether operations shall be 
restricted to tlw simpl; cknmuds of the byclrography, or whether they s1rnll be extended as a goo· 
detic snrvf'y, which nm,\' sern~ for ilie lmsis of" geologic and other sm·yeys to be made by the States, 
ancl which would he i1waluable to engineers in the locating of railroads and other improvements. 

The following' estimate" \\Pre su bmittcil to the Department in October last. Like those of last 
~-ear-compared with which they are somewhat diminished-they exceed the appropriations of 
preceding seasons. The estimate is, as nearly as possiblP, that which is requisite to maintain the 
most economical action without augmenting the present scale of the survey, It is the least amount 
that will keep the parties steadily at work and preserve this service in a constant state of useful 
activity. The laying.out of the work is carefully adjusted to meet the commercial wants of the 
whole country, and j;;; in strict accordance with the J>lan of progress which ha.s been hitherte 
approwd. 

ESTIMATES IN DETAIL. 

For general expenses of all the sections, namely: rent, fuel, materials for drawing, engrav
ing, and printing, and for transportation of instruments, maps, and charts; for mis
cellaneous office expenses, antl for the purchase of new instruments, books, maps, 
and charts ........ ________ . __ . ___ ... ____ . _____ . ______ . __ . _ ... __ . . . . . . . . . . • . . . . $20, 000 

SECTION I. Coast of Jfoine, N£nJJ Hampshire, Jlfossacliu1Jetts, and Rhode Island.-FmLD· 
WORK.-To continue the triangulation of Passamaqmddy Bay and its branches, and 
to extend the work so as to include the northeastern boundary along the St. Oroia! 
River; to contimie the topography of Frenchman's Bay j that of the islands and 
shores of Penobscot Bay; that of Saw Bay; and of the shores and islands of Narra-
9an.set Bay; to continue off.shore soundings along the coast of Maine, and the hydl'O· 
graphy of Frencliman's Ray, Goldsboroiigli Bay, Pe1wbscot Bag, and I11k au Hawt .8tlfl J 
to continue tidal and magnetic observations. OFFICE-WO:R.K.-To make th~ oom
putatfons from field observa.tions; to continue the engraving of general coast chart 
No. I, (Seal Island to Cape Cod,) and complete that of No. II, ( <JapJJ Ood fu Gaf Heoil. j) 
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to continue the drawing and eµgraviug of No. 4, ( Naskeag Paint to lVkite Head Light, 
including Penobscot Bay;) that of charts Nos. 5 and G, (White Head Light to Wood 
Island Liglit;) that of Nos. 7 and s, (Seguin Lir77tt to Cape P01110ise Light;) and of 
coast chart No. 13, (front Cutty hunk to Point Judith, including Karraganset Bay;) 
and to continue the dra\'\'ing and engraying of the harbor and rh·er charts of the 
coast of :Maine, and of Karraganset Bay, will require ....... _ .. _ ...... _ ... __ ... _. $80, 000 

SECTION II. Coa!!t of Co11necticut, Neu; York, Neu; Jersey, Pennsylu1.n-ic1, and part f!f Del.a
ware.-FIELD-WORK.-To make supplementary astronomical obserYatious; to con
tinue Yerification work on the coast of New Jersey; to continue the topography of 
the shores of the HitdsonRfrer; to execute such supplementary bydrography as ma;r 
be required in New York Bay and Delaware Bay; to continue tlle tidal observations. 
OFFICE-WORK.-To make the computations and reductions; to continue the drawing 
and engraving of a chart of Kem York Harbor on a large scale; also of coast chart, 
No. 21, (froln Sa1idy Hook to Barnegat;) and of Xo. 22, (froni Baniegat Bay to Abse· 
com Inlet,) will require .. - ..•..... - ... - .. - ...... _ ...... __ ....... _ . _. _ .. _. . . . . . . 13, 000 

SECTION III. Coast of part of Delaware, and thlit of JJfaryland, and part of Yirginia.
FIELD-WORK.-To continue astronomical and magnetic obserYations in this section; to 
continue the primary triangulation parallel to the coa,st, from lVa8hington City south
ward along the Blue Ridge; to oontinue the topography of tho Ea.stern Shore of Vir
gi1iia, anu of the shores of ,Jam.es River, and triangulation requisite therefor; to make 
the hy<lrographic survey of estuaries and inlets remaining nnsnrwyed in this sec
tion; to continue tidal observations, and to malie observations for determining tht> 
longitude of the Pa.cific coa.'1t. OFFICE· WORK.-To make the computations from field
work; to continue the drawing ancl engraving of coast chilrts Xos. 29 and 30, 
(from Chincoteague Inlet to Cape Henry;) and of general coast chart No. IY, ( app1·oaches 
f;o ])elatoare and Chesapeake Bays;) mid to engrave supplementary work on the charts 
heretofore published, will requin· .... __ .... _. _. _ .... _ . __ .... _. . . .......... _ _ . 35, 000 

SECTION IV. Coast of part of Virginia and pm·t of No;-tli Carolina.-l"IELD-WORK.-To 
complete, if practicable, the primary triangulation of Pamplico Sounr1, and to make 
the requisite astronomical and magnetic ob:,;erYations; t-0 continue the triangulation 
and topography of the western shores and estuaries of PampZico Sounr1; to complete 
the topography of the outer coast of North Caroli1ia, between Bog1w Sound and New 
River Inlet; to continue the in-shore and off-shore hydrogrnphy of this section; to 
wntinae soundings in Ourrititclc and Pamplico Soun<U;, and thefr estuaries, a~d to 
make observations on the tides and currents. OFFICE-WORK.-To make the computa
tions and reductions; to continue the drawing and engraving of general coast chart 
No. V, (from Cape Henry to Gape LOQkout;) of coast charts Nos. 38 and 39, (coast 
fr01n Currituck Banks to Oape Hatteras;) of Nos. 42, 43, and 44, {Pamplico Smmd and 
e&tuaries;) of Nos. 45 and 46, (coast frorti Cape Hatteras to Cape LQokout;) and of charts 
of the Neuse }liver and Pamplico River, will require............ . ..... _ ... _ .• __ .. 35, 000 

SEOTION V. Coast of SQuth Carolina and Georgia.-FIELD·WORK.-To make the requisite 
astronomical and magnetic observations on the coast of Georgia; to extend the 
topography from Wi1iyah Bay to Cape Romain; to complete the topography from 
St. Sirrum's Sound southward fo the St. 1ll11,ry's River; and to sound the interior 
wa.ter-pa.ss"'ges among the Se::i. Islands from S:.ipelr.> Sounil southward, and continue 
oif-shore hydrography and the tidal observations. UFFICE-WORK.-To make the com
putations; to continue the drawing and engmving of the g·cneral coast chart No. 
VII, (frotn Cape Romain to St. Mary's Rfrer ;) of coast cllarts Nos. 56 and 57, 
{frMn .8ava1uiak River to St! Mary's Ri-ver;) and of charts of Altamaha -Sound, St • 
.Andrew's Sound, and the inland tide-water communication on the coast of Georgia, 
will require ....•..... _ ...... _ .. _ .•.. _ . ___ ... _ ........... _ ..... _ . . . . . . . . . . . . . . 40, 000 

SECTION VL OOCBt, keya, aniJ, reefs af .E'wrida.-FIEin-woRK.-To determine the longi
tude of several points on the west eoast of Florida; to continue the triangulation and 
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topography from Mattrnzas Inlet southward to Mosquito Inlet; to complete the sur
vey of the krys and sounds between Key Largo and Cape Sable; to commence the 
sur>ey of Tampa Blty j to continue the hydrography of the Florida Reef, between 
the JJfo;·quesas and the Tortt1gas, and that of the Strait of Flor,ida; to complete 
the hydrography of the Bay of Florida, and to make tidal and magnetic observa
tions. OFFIOE-WORK.-For com rm ting from field observations; to continue the draw
ing and engradng of off-shore chart No. 4.I, (western part of JJ'lorida Reef, including 
the T01't11gas;) of coast charts Nos. 75 and 76, (from O((loosa Entrance to Tampa 
Entrance;) aud bf coast charts Nos. 70 and 71, (Key ·west to Tortugas,) will re-
quire .. _ . . . . . . . . . . . . . . . .. - .......................... - . . . . . . . . . . . . . . . . . . . . . . . $35, 000 

SECTION VII. ·western coast of Florida, peninsula north (If Ttrmpa Bay, and coast of West 
Florida.-FIELD-WORIL-To continue the triangulation from Cedar Keys toward the 
Suu;anee Bit'!Jr; from St. AndYeic'8 Bay toward Chattaltoocltee Bay; and to make 
such astronomical and magnetic observations as may he required; to continue the 
topogmph:5' to the westward of Bt. Andre1r's Bay aud that of the Gulf cuast adjacent 
to Santa Rosa Sound; to sunTey and sound the entrance to tbe Suwanee lUver; to 
complete the hydr-0grapliy of St. George's Sound; and to make soundings off Cape 
San Blas, and continue the tidal observations. OFFICE-WORK.-Tomake the computa
tions from field-work; to continue the drawing and engraving of coast charts Nos. 
82 and 83, (from Oeilla Rfrer to Cape San Blas;) antl of No. 89, (/»om Pen~aeolti 
to Jfobile Point,;) aml to prepare a chart of the approaches and entrance to Suwanee 
Ricer, will require ..................... • ................. , . . . . . . . . . . . . . . . . . . . . 30, 000 

SEOTIO~ YIII. Coast. of .ollabama, 21Iistsis8ippi, and part of Louisiana.-FIELD·WORK.-To 
continue tbe triangulation jrom the .Mississippi Delta westward, and to make the 
astronomical and magnetic Observations required in this section; to commence tri· 
:rngulation for the survey of the Mississippi an<l its tributaries in the vicinity of St. 
Louis, Cincinnati, and such other 1wints as may be practicable; to complete the 
survey of the shores of Isle au Breton Bound, and of the adjacent banks of the Mis· 
sissippi; to continue the h,rclrography within the i,;ame limits and that of Lake 
Barone and Lake Pontdia,·train; and to make tidal observations. OFFICE-WORK.-To 
make tile computations pertaining to field-work; to continue the drawing and en
graving of tbe general chart No. XIV, (Gulf coast between 21Iobilc Point anrl Ve~milion 
Bay;) of coast charts No. 91, (Lake Borgne and Lake Pontchartrain;) Nos. 92 and 
93, (Clianilele1tr Island to S<ncthivest Pass;) and No. 94, (Mississipp·i .Delta,) will re· 
quire ................................................ _ . . . . . . . . . . . . . . . . . . . . . . . 50, 000 

SECTION IX. Coast tif part uf Lou·i.siana and eoaEt of Texas.-F IELD-WORK.-To measure a 
1irimary base-line ; to continue the triangulation and topography of Madre Lagoon 
from Corpu11 Gltristi Bay southward; to complete the bydrography of Aransas, 
Copano, and Espirit1i Santo Ba.ys; to continu_e the off.shore hydrograpby, and to 
make the requisite tidal observations. OFFICE WORK.-To make the ofticecomputa· 
tions; t-0 complete the engraving of coast chart No. 107, (Matagorda and Lavaca 
Bays;) to coutiuue the drawing and engraYing of Nos. 108 and JOO, Gulf coast 
from JlJ.ata.gorda to Corpns Oltristi Btry; to engrave the re-survey of Galveswn 
Entrance; and to continue the drawing and commence the engraving of general 
chart No. XVI, Gulf eoast from Galveston to the Rio Grande, will require ... _... 30, 000 

'l'otal for .Atlantic coast and Gulf of Mexico ... _ ... : . . . . . . . . . . . . . . . . . . . . . . 370, 000 

'l'he estimates for the Paeific coast of tile Unit,e<l States are in~.en1le<l to provide for the follow
ing progress in the survey : 

SEOTION X. Goa.st of CalijQrtlia.-PIELD·W(!RK.-To make the required observations for 
latitude, lon~ritude, and azimuth, at stations of the primary triangulation, -a.nd to 
make magnetic ohservations; to connect the islands of Santa Gruz, Santa, R<>aa. and 
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Ban Miguel with the coast tria11g11lation; to execute the topography of the same, 
and continue the topography of the coast from B 1wna,,1Jentum to Santa Barbara, and 
from Point 001weption northward; to continue the off-shore hydrography of the 
coast of California, and the tidal observations. OFFICE-WORK.-To make the com
putations of observations, arnl to continue tlie drawing and engraving of the mapa 
and charts made in the field; also for the 011erations in 

SECTION XI. Coast of Orego1i and of "Washington Territory.-FIELD-WORK.-To continue 
the astronomical and magnetic observations in this section, and tile triangulation, 
topography, and hydrograpby in Washiligton Sound and in Puget Sound; to continue 
the survey of the mouth of the Colinnbia Rit'er; and to make such special surveys 
as may be called for by public interests on the coast of Oregon and Washingto1i Ter-
rit-Ory; and to continue the drawing and eugra;·ing dependent on the field-work and 
hydrography, will require. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $175, 000 

l<'or publishing the observations made in the })rogress of the surve:.· of the coast of the 
Unhed States} per act of March 3, 1843 ...................................... •.. 5, 000 

For repairs and maintenance of the complement of vessels used :in the survey of the 
coast, including the purchase of new Yessels to replace those too old for repairs, per 
act of March 2, 1853 .................................... ., . . . . . . . . . . . . . . . . . . . . . 6U, 000 

For pay and rations of engineers for the o;tcamers used in the hydrography of the coast 
suryey, no longer supplied b,y the Na.-y J)epartment, per act of .Tune 1!:!, 1858..... 5, 000 

------

The a·nnexed ~able shows, in parallel colum1rn, tile appropriatiou::s mmle for the fiscal year 
1868-'69, and the estimates now submitted for the fiscal year 186~1-'70: 

1

1 

-- . -- . - ------- - ·-- - - - -_. :

1
-~:ti:

0
ra.ted \Appr~

0
prria~d-

O h,jel't,,. " ~· 

i 1869-10. I 1868-'69. 

I •~ -·~c ':' the Ailiwt•.' ••d Golf '°~" nf tbo u..;red Stotu, >udnd;ug wrup""""" 1·-. ----l 
of c1vilia.ns engaged m the work, per act of March 3, 1843 ...••.. ··-·· ..... .•.•. .... :<3t0, 00<1, 

For continuing the survey of the Pa.cific coast of thC> l::nitcd States, includlng compensa- \ 
1 

tion of civilians engaged in the 'work, per act of September 30, 1850 .....•.........•. ! 17f>, !JOO : 
I Fo.r publishing the observations ma.de in the progress of the survey of th11 coast of1he United i 

l St!ltes, including compensation of civilians engaged in the work, i>er act of ~larch 3, 1843. i 
For the repairs and mninte~a.nce_ of the complement of vessels used in the survey of the I 

Bllrvey, no longer supplied by the Navy Department. i1er act of .June 12, 18:>8 ...•.... 1 

;,, 000 ' 

i 
fiO, 000 i 

5,000 

$275,000 

13{1. 00{) 

'" 000 

:10,000 ° 

HI, 000 . ! 
For ;:;s~Sr~~::: :::::i:~e1!1;;; th~ .st~~~~~~-~~ ·1_:~ .th~. h;.;;r~~-r~:;1;; -~;. ·t·h·~ ~~~~~ · i_, 

I !----.~~~~-

l Tetal.. ... ~~~~~~-~-~·-·.:.~~-:~~:~~-~·-·.·:·~~:_:~~:~·-- ~:~·~J-~5,000 I_ --~0,0~-
ASTR"oNO::\IY. 

The discussion of the result1:1 for our astronomical latitudeoi, uependiug upon observations 
with the zenith-telescope, has pointed to defective catalogue-places of a number of stars, which it 
was desirable to replace by better determinations. In September, 1866, the United Stafos Naval 
Observafory was requested to re-<.ibserve the north polar distances of about three hundred and 
forty-eight stars thus selected from our results as tinsatisfactory. This request being kindly 
aooeded to in March last, Commodore B. F. Sauds, U. S. N., Superintendent of the N a>al 
Observatory, communicated the results of the obseryations made with the transit-circle of the 
Obeervatory. .All were referred to the epoch 187-0.0, aud the transcript was aceompanied by the. 
naal oonsta.ats t;o fooilitate the reduction from mean to apparent places. On an average, each 
of the ate.rs was observed on three nights. The incorporation of these observations in our 
dil!Oa~llas-JDMeri.ailly improved the results for latitude. 
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In this c-0rmection, 1 would also allude to a series of ollservations undertaken by Professor 
Joseph Win.lock, director of the Cambridge (Harvard College) Observatory, for improving the list 

.of assigned star-places. The list of so-called •1 time-stars" of the American Ephemeris and Nautical 
.Almanac has proved to be not large enough to meet all the wants of the Coast Survey in tele
graphic and other longitude determinations. A list of five hundred and forty-five stars between 
300 and 700 north declination, at intervals of about two minutes in right ascension, was therefore 
select€d, and the separate stars were observed with the meridian-circle of the observatory. In 
this service about five thousand obserYations were recorded. In reducing these, the plaees in 
the American Ephemeris were used as standard places. 

It is proposed to continue observations on the stars in the list referred to, together with those 
in the standard catalogue, by means of the improved apparatus of the Cambridge Observatwy, fo1' 
absolute det:erminations of both right ascension and declination, in order to furnish a catalogue to 
serve for longitude and latitude determinations. The value of such a list for latitude determina
tions will be considerable, the fact being that the method almost exclusively used upon the survey 
is that which-employs the zenith tele1mope, the results of which depend directly upon the assigne<l 
north polar distances of the stars used for latitude. 

Tu order to fill the intervals of the time-star list heretofore used, .Assistant George Davidson 
has compiled a supplementar.Y list. These, combined with the entries in the previous list, give an 
average inter>al of less than five minutes, and thus much time is saved in making any given 
series of observations. The star-positions inserted by Mr. Davidson depend upon a~out twelve 
thousand observations. 

MAGNETISM . 

.At the maguetic statiou in \Vaishiugtou, Assistant Charles .A .. Schott has made uuintexrupt&d 
monthly observations since Jan~ary, 1867. Professor Winlock, at the Cambridge Observatory, 
has cooperated in this branch of inquiry. During a period of about a year, closing in May last, 
regular determinations were made of the magnetic declfoatiou, dip, and intensity, on three days at 
the middle of each month. These observations included the daily range of the declination, and 
furnished results for the annual and secular changes, in addition t-0 the determination of the mean 
amounts. Unfortunately the Cambridge series was interrupted by the resignation of the observer, 
Mr. Searle. The Washington series will be steadily continued by .Assistant Schott. 

TIDES. 

The general theory of the tides has been intrusted to William Ferrel, esq., whose profound and 
elaborate researches have advanced the solution quite beyond bis predecessors. He has been 
especially successfnl in the introduction of terms depending upon friction. These have materially 
modifi.ccl the theoretical results and have brought them into closer harmony with observation . 

.A full series of ninet-0en years of tidal observations baying been completed at the Boston dry
dock, Mr. Ferrel undertook a thorough discussion of them to obtain the oonstants which theory 
leaves to be determined from observation for each port, and which are necessary for completing 
the formulre, and for preparing tables of prediction. 

The method adopted in obtaining the first averages of groups of observations, contained within 
ce1t.ain small limits of the arguments, is the &'tme as Lubbock's in the discussion of the London and 
Liverpool observations, with, however, some important modifications. Circular argaments have 
been. used,·because of several advantages, instead of parallaxes and declinations. Longitudes were 
substituted for declinations, and the moon's and sun's anomalies for parallaxes. From the average 
results of as many observations as could oo conveniently included in the same group, used as nor
mals, the compound tide-wave, by means of various combinations of these normals, has been 
resolved into its prineip~11 components, and the oonstants belonging to ea.eh ha.ve been obtained by 
the method of least sqnares. The object bas not been to obtain dirootJy all the oonstants belong
ing to all the terms of any theoretical development, but rather to-obtain a few fundamental oon
stants, np0n which all the otho1·s depend, a.nd from whieh they ean be obtained by the aid of tlMory. 
The discussion, however, has not been confined t-0 the least number wbieh theory reqni?eS to be 



 

THE UNITED STATES COAST SURVEY. 7 

determined from observation; but the constants of a great number of inequalities, in addition to the 
number which theory requires, haTe been obtained for the sake of comparison with theory, though 
it bas not been thought necessary to undertake to get out the constants of all the inequalities belong
ing to any theoretical development. Most of the constants would be unimportant praetically, and 
it would require a vast amount of labor to obtain them from a discussion of the observations, with 
as much accuracy as they would have when deriYed theoretically from the fundamental const~nts 
by means of only a tolerably accurate theory . 

.Although circular arguments have been used in the discussion for the sake of adrnntages 
which they afford, both practically and for theoretical pmposes, yet in the final forms in which the 
results are put for practical purposes, parallaxes and declinations are used as arguments, since, by 
such means, the number of arguments is much lessened, and the computation of the predictionf\ of 
the tides much shortened. 

Mr. Ferrel's report, givillg a detailed account of the discussion, with full explanations of thf' 
method adopted, and containing all the results, together with Ynrious comparisons of them with 
theory, and with corresponding results found for European ports, and also auxiliary tables t-0 be 
used for the purpose of prediction, is contained in the Appendix, (~ o. 5.) Not the least interesting 
of the partieulars contained in that paper is the determination of the moon's mas!l from the rela
tion of the const;ants obtained as results of the discussion. 

LIGHT-HOUSE BO.A.HD. 

The intimacy of relation between the developments of the surn'y and the light-house service 
has been maintained as heretofore. The Board is thus furnished with data proYing the necessity, 
in certain case11, of changing thf" position of aidR to navigation, and tlw drn.11ge11 when made are 
marked on our charts. 

In the frequent questions referred to rne for consideration ooncerniug the expediency of dis
pensing with lights or buoys in some pla{!es, and of establishing aids to nangation in others, I 
have had the able and practical advice of the hj·drographic inspector of the Coast Surrny, Captain 
Patterson. Some of these questions take rise in local interest only; but all snd1 are, thcmgh in a 
rest;ricted sense, important. In serving the ends alluded to, regard is not with<lrawn from the 
requisites for general nangation, both ol~jects being taken into Yiew jointly w11en questions arisP. 
The effort will be to systematize, so that a given number of ligh,ts may be as effectiYe as possible. 

Among the questions of the present year are some conceh1ing lights ol'l the lakes, aml a system 
for the navigation of Cllesapeake Bay, to which speeial aJ.tention was given b.Y rny c~1llcague on 
the committee, General Hartman Bache. Besides the coast-lights pertaining to our own waters, 
attention bas also been gi\'en to a proposal, communicated throngh the D<'partment of State, from 
the commission of light·houses iu Spain, for changing the charncter of the lights near the Straits 
of Gibraltar; and also to the system of lights proposed b;\· a rnixeil commission of A nwrican a,nd 
Bn"tish authorities for tbe waters of the empire of Japan. 

The various inquirie.s in regard to lights or buoys on the coast aud Lakes of the Unitecl States 
connect with the following localities: Ralf-\Yay Rock, (Casco Ba.r ;) Pollock l~ip, aml Shovelfnll 
Shoal, off Monomoy, Massachusetts; Black Rock Harbor, Connecticut; Cliffwooa, New .Tersey; 
Peconic Bay, (Long Island, New York;) the lights of Hudson River auove and below Albany; thr 
lights of Chesapeake Bay; two sites in the Rappahannock R.iYer; Elizabeth River, Virginia; 
BOdie's Island; Laurel Point, (Albemarle Sound,) and Cape Fear Entrance, North Carolina; Charles
ton Bar, South Carolina; Fernandina Bar, Florida; the .B'lorida l~cefs ; Cape San Blas; Pensacola 
Entrance; Horn Island and Deer Island, (Mississippi Sound;) Matagorda Entrance, Texas; the 
lights of Lake Champlain; Oswego, New York; Lake Muskegon, North Bay and Eayley's Harbor, 
Wisconsin; Beaver Bay, (Lake Superior;) Yaqnina Bay aud Columbia Uirnr~ Oregon; and th" 
lights requisite for tile coast of Alaska. 

OBITUARIES. 

The put year has been marked by the death of seyt>ml wlio:-;e experit>nce, gained iu many 
years of service, was of great value to the Coast Survey. 

AS!ri.staut &muel A. Gilbert died at St. Pa.ul, Minnesota, on the 9th of June. He was briiadier 
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general by brevet, for active and meritorious services in the field during the recent war; and, as a 
civilian, was one of the most experienced of the assistants in triangulation and topography. The 
resolutions passed at a meeting of his associates, a fow days after his decease, well express the 
sterling qualities of the man, as evinced within my own knowledge during the short period of my 
personal acquaiatal}Ce with him. In the hope of recoYering from the effect of hardships undergone 
in the military service, Assistant Gilbert left bis home and his interesting family at Zanesville, 
Ohio, and dwelt during the greater part of a year at St. Paul. The cessation from active duty 
brought some measure of personal comfort, but failed to restore strength to his powerful frame and 
constitution, which finally wasted in consumption. 

At a meeting of the assistants in the Coast Sun~ey, present in Washington, on the 19th of 
June, 18681 the following resolutions were adopted: 

"Whereas information has reached us of the death, at St. Paul, Minnesota, on the Qth instant, 
of our friend and associate, BreYet Brigadier General Samuel A. Gilbert, assistant in the Coast 
Survey: 

"Resofooo, That the officers of the Coast Sur>ey learn with profound grief and sensibility ot 
the removal from among them, by death, of one whose high qualities had impressed themselves on 
all who became associated with him, and whom they equally loved and respected. 

"Resolved, That they recognized in their late associate the possession of those eminent abili 
ties which are sure to lead to distinction, whether displayed in scientific pursuits or in military life. 
He possessed sound discretion and judgment, comlJined with Yigor and energy in action. Setting 
his aims high, he was only satisfied when he attained his own ideal. He combined in au eminent 
degree gentleness with courage, modesty with knowledge, and self-control with enthusiasm. He 
gave his services as a military officer to the country during tlte late waJ.·, with the same ardor and 
vigorous ability which had marked his civil career, and won merited distinction. 

"Resolved, That the Superintendent of tlrn Coast Sur\'ey be res11ectfully requested to cause a 
copy of these resolutions to be placed upon the records of the Coast Survey, in token of our approoia
tiou of the merits of our late valued associate, and to communicate these proceedings to his 
family." 

Sub-Assistant Clarence Fendall died in active service at Norfolk, Virginia, on the 18th of Sep
tember, being at the time of his last illness in command of the schooner Hassler, and of a hydro. 
graphic party. He was favorably known among his associates in the work by bis amiable dispo
sition, and, to those wit'h whom he was assigned to cooperate, by constitutional acti\'ity, industry, 
and commendable zeal in the progress of any work given into his charge. Among the assistants 
whose services were recognized as useful in furthering military and niwal operations during the 
late war, none was more conspicuous than Mr. Fen<lall. His services as topographer, during the 
siege of Vicksburg, were repeatedly recognized by Admiral Porter. While in tha.t service M:r. 
Fendall contracted a form of diseasP that afterward bf'came Qhrouic, and thus his death wa.a 
hastened. "' 

Mr. Edward Wharton, who had been for a long period attached to the office in Washington, 
died suddenly at Baltimore, on the 15th of January. In the general oversight of work: in the 
engra,·ing <livision, ancl previously in the discharge of clerical duties connected with that branch 
of the office, hti was conscientious and methodical. Mr. Wharton had won general esteem by his 
gentleness and urbanity. 

The faithful watchman at the Coast Survey Office, W. P. Patterson, whose honesty and vigi
lance were much relied on by my predecessor during the eventful year 1861, died, after a short 
illness, on the 23d of September. 
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PART II. 
In the. following notices only the. essential facts connected with eadt survey wi11 be given. 

The notices will be ananged as heretofore in geographical order, beginning with field-work on the 
coast of Maine, and t~rminating, for the Atlantic and Gulf coast, with mention of work done on 
the coast of Texas. PAAsing to the Pacific coast the notices will be arranged differently, the most 
southern site of work being named first, and the others in geographical order going northward and 
terminating in Washington Territory. . 

In onl~r to bring int-0 more effective re1a.tion the triangulatfon, and the other branches of the 
work which depend upon it, the charge of details bearing npon local and secondary triangulation 
has been committed to Assistant Ricba.rd D. Uutts. Among these details are oompri!'led exactness 
of result in providing for topographical work or hydrography; the proper connection of local work 
with the primary triangulation; the preservation of stlition-marks; and such personal o\rersight in 
tl1e field as will secure unity and consistency in tbe charact.er of the triangulation. This work has 
be.en pushed in five different localities in &ction I, for the purpose of suppl;)ing data for the prompt 
and successful advance of the topography and hydrograpby. Part of the results obtained make 
provision for the pw~ess of tl1ose branches of the service next year. Appendix No. 1 shows the 
number of tiiangulation and other parties that have worked in each of the coast sections, and the 
order in which the sites of work ru·e named in that list is conformable with the arrangement of the 
detailed notices which will be entered upon presently. 

Much of the topography being prospectively called for by the condition, at the opening of 
the season, of the drawings and engravings of adjacent parts, the services of Assistant H. L. 
Whiting have been continued, as well in regard t-0 such additional details, and in the study of 
limits for new sites of work, as in suggestions for securing uniformity in topographical method and 
style, by personal intercourse with the plane-table parties. 

As in former years, the care and outfit, and all that pertains to t1te vessels used in the field
worlt: and hydrography, have b<_>,eu under the cha1·ge of Captain C. i~. Patterson, the hydrographic 
inspector. In addition to this important routine, and to the office details connected with hydro
graphic work, Captain Patterson has given constant attention to the m<f.vements of the parties 
employed in sounding, and to means of securing the utmost use of the data yielded by field-work. 

The field-parties, whose operations will now be recited, have already experienced the advantage 
to be derived from such a special study of separate and yet dependent details as that just alluded 
to. The duties of superintendence have been thus much facilitated by the comprehensive review 
which can be so readily had in conference with three of the most experienced assistants. I would 
here bear testimony to their st~dy devotion to the interests of the survey. 

Similar advantages are looked for in the prosecution of future surveys on the western coast. 
Assistant George Davidson sailed in November, and is now at San Francisco. Hi.s knowledge of 
the state of the work on the Pacific coast, and of the prospective requirements, will be available in 
conducting the operations of the coming year. · 

SECTION I. 

ATLANTIC COAST OF MAINE, NEW HAMPSHIRE, AND MASSACHUSETTS, AND OF 
U.HODE ISLAND AS FAR SOUTH AS POINT JUDITH.-(SKE'.rmrns Nos. 1 A.ND 2.) 

Triangulatitm of the Fox Islands and Isle mi Haut, (Penobscot Bay, Maine.)-To provide for tlie 
continuance of plane-table work on the islands lying in Penobscot, Bay. Assistant G. A. Fairflelcl 
commenced on the 30th of July to determine the requisite points. Starting from kuowu stations, 
one of which is the primary point on Isle au Haut, a triangulation was extended westward to in
clude Vinal Haven and tbe islands in its vicinity, on which the topographical party of Assistant 
Dorr was about to commence work. The operations of Assistant Fairfield furnisq the data need
ful for the finished survey of most of the islands at the entrance of Penobscot Bay. His party 

2 . 
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passed to and fro in a small vessel hired for the purpose at Rockland. Field-work was continued 
until the 13th of October. The statistics are as follows: 

Signals erected .............. - . . . . . . . . . . . . . • . . .............•............. 
Stations occupied ..................... _ •................. _ .............. . 
Points determined ............................................•............ 

32 
12 
29 

Angles measured·. _.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 108 
Number of observations ........... _ .. __ .................... - .. - .. _ ..... _ .. 1, 538 

Assistant Fairfield was aided by Mr. :F. W. Perkins. 
This pa,rty is now about to resume duty in the triangulation work of Section IV. 
Topography of the Fox Islands.-In continuation of the work which was done last season on 

the north side of the Thoroughfar,e Passage through the Fox Islands in Penobscot Bay, Assistant 
F. W. Dorr took up the topography of Vinal Ilaven on the 1st of August. Two plane-tables were 
employed, one being kept ju use by the aid, Mr. Il. G. Ogden, during the entire working season. 
Points having been furnished by Assistant Fairfield, Mr. Dorr prosecutOO. the d.etailed survey of 
the northern and northeastern part of Vinal Haven, including also Widow's Island at the ea.stern 
entrance of the Thoroughfare, antl Stimpson's, Coldcrwood's, and Babbidge Islands, which separate 
the passage into two channels called respectivel.v the Main Thoroughfare and Little Thoroughfare. 
The sheet which represents these deta.ils was completed on the 14th of October in the field. As 
soon after as practicable, it was inked by Mr. Dorr and sent to the office. ~Ir- Joseph Hergeshei-
mer served as aid in the field and in office-work. · 

}fr. Ogden, working from his camp on Leadbctter's Island, made the survey of the western side 
of Vinal Haven and of the numerous islands and exposed rocks in its vicinity. Most of the isl
amls, like Vinal Haven itself, are immense granite rocks, scantily covered with a soil which sus
tains some trees and vegetation. "The most westerly limit of the sheet is Meclric Rock, of about 
fifteen feet elevation, and surrounded by several ledges. :Between it and the principal islands are 
many small islands and ledges, making these waters almost impassable for vessels." 

In reference to the smaller and less frequently used passages through the Fox Islands, Mr. Og
den says: ""\'\hat is called 'The Reach' is a narrow passage between Green's Island and Vinal 
Haven. This is used by small -ves;;iels bound from Oarber's Harbor to Rockland and up the Pemob
scot, but it is narrow, and several ledges in it make it a. dangerous passage for strangers. The 
same may be said genetally of the channels between the islands. Old Harbor, at the west end of 
'The Reach,' though small, affords a good shelter in all winds. Leadootter's Narrows are much 
used, but there is a sunken ledge nearly in the middle. The most remarkable body of water is the 
'Basin,' a bight in the western side of Vinal Haven. Of its two entrances, which are a mile apart, 
the southern one is a mere drain at high water. The northern entrance is passable for small ves
sels at high water; but the OJ)Cning being scarcely twenty meters wide, the water runs as in a 
sluice, audit is only with great difficulty that boats can be pulled against the current." 

The plane-table sheet of Mr. Ogden was completed on the 7th of November. It includes the 
sit-0s of many granite quarries that are worked on Vinal Haven and in its vicinity. 

Assistant Dorr ftirnished for the use of the bydrographic party tracings from his sheet of work, 
showing the shore-line of the l'horougbfare and its approaches. The statistics of topographieal 
work are as follows: 

Shore-line and outline of ledges, {miles) ......•.................. _..... . . . .. . 150 
Streams trEWed on islands, (miles) .................................... _...... 31 
Roads, (miles) ...... - - ..•..•. , ............... - ............ ·. _ . _ . _ .•••..•.. _ 51! 
Area of topography, (square miles) .....•..... _ ........ ___ . _, _ .. _.... . • • . • . . . 48 

The sheet returned by Mr. Ogden is so completely studded with isl&pds, ledges, and outlying 
rocks that its area, as topogmphy, of necessity includes the water-passages between the numerous 
obstacles. 

Assistant Dorr passed the early part of the working season in Section IV, and Mr. Ogd.~ln 
Section YIU, They are n<>w ma.king preparation for diif-0rent sites of work on the Atlantic coast. 

Jf.ydrograplf,y of Penobscot IJa11, J(c;c.ifUJ,-The hydrography of Penobsoot Bay has been extended 
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by soundings made by the part.r of Sub-Assistant Charles Junken, between the 23d of July and 
the 20th of September. These connect with the work of la.st year and continue the hydrograpby 
eastward to Seal Isbnd Rock. (See Sketch NQ. 1.) All the most dangerous rocks and ledges fall
ing within the limits of the working-sheet of this season were developed by the soundings. A few 
yet remain, but less in importance, to be determined in character and position. Among those 
already oti. the hydrogra-phic sheet are Foster's Ledge near Matinicus Island; Ban tom Ledge and two 
others near l~agged Island; the South Breaker, off Matinicus Light; a ledge near the Inner aml 
one near the Outer Black Ledge; Harbor Ledge, at the entrance to Matinicus Harbor;_ and a ledge 
near the north point of No Man's Land. Many others in the immediate vicinity of the islands at 
the southwest entrance to Penobscot Ba.y appear on the hydrographic sheet. 

This work was done with the steamer Endeavor. Sub-Assistant .Junken was a.it.led by Messrs. 
L.B. Wright and G. W. Bissell. A summary is appemle<l, show_iug the statistics of hydrography: 

Miles run in sounding .. - ... - . _ .......•. - - . - • _ .. -.. - _ - ... _ ..... _ . _ ... _ • . . . 627 
Angles me..·t-sured .... - .. - .... _ • ___ . _ . - . _ - •. - . - .. - .. - _ •. _ ....• _ . _ . . . . . . . . . . 6, 156 
Number of soundings_ - ....... _ - ............ - ••.•.•. _. __ • _ .. __ .•.......... 8, 661 

The remainder of the working season in this section was employed in service that will be men
tioned under the next head. 

Hydrography of Fox Island Tlwrougkjare, (Penobs<JOt Bay.)-For this work the party of Sub
Assistant J unken was transferred from the entranoo of the bay. The sounding of the thoroughfare 
was completed on the 7th of November, and includes the approaches from the east and west, and 
the vicinity of each of the numerous known rocks and ledges, as Dobbin Rock, which is exactly in 
the channel of the thoroughfare off Iron Point; a rock between the " Sugar Loaves" and the 
''Dumplings;" Stimpsou's Ledge, and others near Channel Rock, Standpoint Ledge, and Ba'bbidge's 
Island. The chart resulting from this survey has been plotted and is now in the office. The gen
eral statistics concerning it are as follows: 

Miles run in sounding __ ..... __ .. _ . _ ....... _ .. _. _ .. __ .. _ ... __ . __ ...•..... 352 
A ng1es measured_ .... _ .. _ . __ . __ . _ .. __ .......... __ . __ . _ .... _ . _ •. _ ... _ .. _ . 4, 897 
Number of soundings ........... _ .....•.... _ • __ . _ . _ •... _ • _ .. __ . _ ... _ ... _ . 21, 500 

The two sheets turned in by Sub-Assistant Junken comprise an aggregate area of one hundred 
and six square miles. The previous work of the party will be alluded to under the head of Sec
tion V. 

Topography of Ten.nant's Harbor and vicinity, JJ£aine.-At the end of July, Assistant ,V. H. Dennis 
took up topographical work on the west side of the entrance to Penobscot Bay. The sheet first com
pleted contains the i;;urvey of Seal Harbor, Tennant's Harbor, and Mosquito Harbor, all of which 
are used as harbors of refuge. The first two of the harbors named are of importance in other respe-ets. 
Mr. Dennis represented, on this and on an adjoining plane.fable sheet, all the ledges covered at high 
water that fell within the limits of bis survey. . 

Field-work was continued until the 13th of November, at which time progress had been made 
on a sheet joining with the one completed earlier in the season. The second sheet contains the 
shore-line and a considerable portion of the detailed survey of the vicinity of South Thomaston. 

Until the middle of September, .Assistant Dennis was aided in field-work by Mr. F. H. Agnew. 
The following is a summary of the statistics: 

Shore line surveyed, (miles) ..................... _ ... - •...... _ .. _ .•. - - ..• - - - - - 72 
Roads, (miles) .. - ...... - - ... - ... - ... - ......... - ...........• - . - . - - . - . - . - - - .. - 35 
Are~ of topography, (square miles) .. _ .. __ ..... _ .•. - - .. _. _ ..• - . - - - - . • • • . . . • . • 21 

Mr. Dennis has now resumed topographical work in Section V. 

Tfipographg of M~mak Rivur, .Maine.-The shore-line having been previously traced, Sub
" &dstaatClha.rles Hosmer commenced the detailed survey of the shores of the Medomak on the 28th 
of July .and. eomple.ted. that work by the 12th of September. As usual, a. margin varying in width 
from on~-hslf to one mile is. represented in detail. Mr. Hosmer continued in the field until the 2d 
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of November, prosecuting in the interval the topographical survey of the west side of George's .River 
below Thomaston. Tbe aggregate statistics of his work are as follows: 

S.horP line surveyed, (miles).... . . . . . . . . . . . . . . • . . . . . . . . • . . . . . . . . . . . . . . . . . . . . 34 
Roads, (miles)................ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 70 
Area of topogmphy, (square miles)...... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .21! 

Mr. O. H. Tittmann served as aid in this party. 
After inking and depositing his plane table sheets at the office, Sub-Assistant Hosmer made 

preparation to resume topographical duty, in wl1ich he had been previously engaged in Section V. 
Hydrography of Muscongus Bay, Jl1aine.-The work outstanding at the opening of the present 

season in Muscougus :Bay h11s been complett~d by a party working under the direction of Sub
Assistant R. E. Halter, with the sehoouer Bailey and the steam-launch Sagadahoc. The space 
sounded out is comprised between. Pemaquid Point and .Alien's Island, and from Round Pond to a 
point near the mouth of Friendship River. Mr. Halter also revised several sheets of hydrogmphy 
previously done, joining to the eastward and westward with his own work of this season. Soundings 
were commenced on the 24th of July, and were concluded on the 19th of October. In the progress 
of the work a ledge was de\Teloped at the entrance of Pemaquid New Harbor, which, though 
small, is resorted to in b11d weather by coast-0rs of the larger class as a place of refuge. The ledge 
being dangerous, the recommendation of Sub-Assistant Halter, that it should be marked by a buoy 
or spindle, was transmitt;ed to the Light-House Board early in August. 

Sub-Assistant W. W. Harding was attached to this party, but was transferred to Section III 
in September to conduct the h;ydrographic work which was under the charge of Sub-Assistant 
Fend.all at the time of his decease. Mr. W. I. Vinal aided Mr. Halter in Muscongus Bay nntil the 
close of the season. The following is a summary of the statistics of work : 

Miles run in sounding. • . . . . . . . . . . . . . . . . . . . . . . . • . . . . . • . . . • . . . . . • . . . . . . . . 642 
Angles measured ...................•........... - . . . . . . . . . . . . . . . . . . . . . . 5, 578 
Number of soundings.............. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 26, 330 

The hydrographic party erected fort;y-uinc signals and recorded about ftfteeu huntlre<l observa
tious on the 1·ise aud fall of tides. 

Early in the surveying year, J\Ir. Halter was engaged in Section IX. Arrangements for service 
during the winter being completed, he is about to take up hydrographic work on the coast of 
Georgia. 

Triangulatwn of the Kennebec Rit:er, ~lfaine.-On the 20th of July, Assistant S. C. McOorkle 
commenced the triangulation of the Kennebec, by occupying, on Merrymeetiug Bay, stations that 
had been determined in conducting the general work along the coast of Maine in previous seasons. 
Along the shores of the Kenneooc twenty-eight signals were erected between l\Ierrymeeting Bay 
and Augusta. The work thus added is shown in a general way on Sketch No. 1. 

Between Richmond and Gardiner, where the banks of the river are heavily wooded, it was found 
necessary to lessen the length of triangle sides, but in all other places the work Wa.$ made con
formable tQ requisites for the first order of river triangulation. Full provision has thus been made 
for the topogmphical survey be tween Bath and the head of navigation. 

Mr. Frederick Stoever S(lrved as temporary aid in the party of' Assjstant Mccorkle. Field-work 
was closed on the 25th of September, with the following results in statistics: 

Signals erected. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • • . . . . . . . • . . . . . . . . . . . . . 28 
Objects observed on. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • 44 
Angles measured. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .... _ . . . . . . . . . . . . 165 
Number of observations . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . 4, 440 

Eal" lier in the working se.ason, Mr. Mccorkle had been engaged in Section Vil, and he was sub
sequently employed on the shores of Narraganaet :Bay. 

HydYogt·aph:y.-By the party of Suh-Assistant J. S. Bradford, working with the schooner Dana, 
such revision and supplementary soundings have been made as were found needful between Pemaquid 
Point and Casco Entrance. In the Sbeepscot river some additional soundings required for the oom.
pletion of the cha.rt were made above the bridge &t Wi~. · 
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Damiscove Harbor, on the island of Damiscove, was sounded out. In Sagadahoc Bay the Long 
Island Narrows were sounded, as were also the passages by Salter faland aud Stage Island. .Addi
tional soundings wf'ire made in the bay near the entrance of Sheepscot River. These include the 
>icinity of Sloop I,e(Ige, on which Mr. Bradford found as little as six foet of water. He de\·eloped 
in this neighborhood tlte I,ittle River Ledges, finding shoal spots of t,wo, four, aml seven feet, aud 
one rock six feet in diameter, which is dry at low water. 

In the vicinity of the Kenuebec the positions were determined of Seal Rock, 1war Parker's 
Head; Lee's Island Rock; a shoal near Pettis Rocks, with twelve feet of water on it; and Ram 
faland Rock. Soundings were made1 and the position was deformined, of Le.tbgrow's Rock, with 
seven feet of water near Fiddler's Reach. vVinnegance Creek was sounded bs the boats of the 
Dana, and a ledge in four feet water was sounded in the Kennebec near Bath. 

In the approaches to the Kennebec, Mr. Bradford examined near the Heron Islands the rock 
known as "Bold Dick," and made additional soundings around the HPron and Fox Islands. Jack
knife Ledge was found to have eight feet at mean low water, where six feet onlrhad bel~ll reported. 
Tbe passage was sounded between Salter's Island and the \Yhale's Back, and some additional liues 
of soundings were run in the neighborhood of Gilbert's Head. 

The passage between Cape Small Point and Glover's Rock was sounded, as also that between 
Bald Head and Bald Head Ledge, including the ledge itself, as far as practicaole. This leuge is 
bare at low tide, and the water breaks in the calmest weather. Lumbo's Ledge (Casco Bay) was 
examined, and no depth was found of less than seventeen feet at mean low water. Mr. Bradford 
found and developed a shoal in seven fathoms water northeast of Lumbo's Ledge. 

Half- Way Rock, (Casco Bay.)-Sub-.Assistant Bradford sounded the vicinity of this rock from the 
water-line to a depth of ten fathoms. On the shoal north of Half~ \Vay Rock lie found a depth of 
eleven feet at mean low water, on a rock so small that it was struck several times w-ith the lead 
before the depth could be determined. 

Early in December, 1867, Sub-Assistant C.H. Boyd made a plane-table snrrny of Half-\Vay 
Rock, and in forwarding his sketch reported as follow-s: "The rock is unstratified, indnrated slate, 
similar to that which forms the coast-line in the vicinity. Its highest poiut ~tbove the high-water 
line is thirteen feet, and is quite small." 

In the course of the workiug season in this section, beginning in July and closing at tl1e end 
of October, Sub-Assistant Bradford determined and plotted the 1wsitions of eight-0en lodges and 
rocks. The general hydrographic statistics of tlrn work are : 

Angles measured._ ....... _ ... ___ ._ .. __ ..... _. __ .. __ ...... _._ ... _......... 43J 

Number of soundings-······················-·····-·--·--·---·-··-·· ..... 8,583 
Mr. G. C. Schaeffer, jr., served as aid in t11e hydrographic party. Sub-Assistant Bradford hatl 

been previously engaged in Section IV. 
Topogr(l;phy of New Meadows River, Maine.-.Assistant A. \V-. Longfellow took the field on the 

6th of July; and continued at work with the plane-table until the 24th of October. The detailed 
survey made during that interval embra-0es the shores of Winnegance Bay and tt1e luwer sliores of 
New Meadows River, or from Phippsburg Basin upward to the Three Islands, and westward to 
Simpson's Gurnet, through which the tide-waters connect with those of Harpswell Sound. Within 
the limits of the plane-table sheet are included the t-0wns of Phippsburg, West Bath, Brunswick, 
and Harpswell, the last, named being the 11.orth and east portion of Great Island, or Sebaskahegau. 
The topography is intricate and difficult, from the rocky, broken, and wooded chara-cter of the 
ground. Numerous heights were measured by vertical angles on the alidade, in tracing the con· 
tours, but, where practicable, the elevations were determined by direct measurement. One hundred 
and sixteen miles of contour-lines were traced, and seven miles of roads, within an area of seven 
square miles. Assistant Longfellow used the schooner Meredith in this service. 

Special 11urveg in Portland Harbor, Maine.-At the request of the city authorities of Portland, 
a. minute survey has been made of tlie vicinity of Munjoy Hill. Assistant J . .A. Sullivan organized 
a. party for this work, and commenced operations on the 26th of June. After making the requisite 
triangulations, series of levels we1-e taken to establish accurate bench-marks upon the ground 
which was t.o be surveyed, and the marks, when set, were referred to the permanent tidal bench· 
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mark made in a previous year in the harbor. The survey of Munjoy Hill with the plane-table was 
commenced by Assistant H. L. Whiting, who deline.ated most of the shore-line, and determined 
many of the more prominent objects. Mr. A. Linclenkohl continued and completed the detailed 
survey <0f tbe hill. Along the Rhore-line, plane-table stations were made at intervals of a hundred 
and fifty feet, and stakes were ranged from tbem upon the adjacent fiats to the opposite side of the 
diannel, for bydrog-raphic purposes. Soundings were taken upon the lines thus traced out, and 
also upon lines at equal intervals at right angles to them. The hill was surveyed so as to give 
means for a complete delineation of the irregularities of the surface. All the field expenses in -
curred were, at the instance of General Francis Fessenden, defrayed by the city, the authorities 
haviug acted upon suggestions made in his capacity as one of the aldermeu, by which the survey 
was inaugurated.· 

The bydrography adjacent to Munjoy Hill was executed in the most thorough manner by Sub
Assistant Horace Anderson. Mr. J. N. McOlintock aided in the field-work. The statistics are as 
follows: 

Shore-line traced, (miles) ................. -.•.......................... _ .. 
Hill curves, contour, (miles) ..•........................................ : .. 
Streets, (miles) ....................•..................................... 
Angles for sounding ......•....•................................. _ .... _ .. 

3 
33 
7! 

780 
Number of soundings .................................................... 10, 443 

Assistant Sullivan founded the part of the survey here alluded to on sixteen points, determined 
by his triangulation at the outset. The topographical survey was brought to a close on the 1st of 
October, but, the city authorities having made formal provision for extending the limits of the work 
next year, Mr. Sullivan remained in service until the 24th of October. Thirty additional points 
were determined by over two thousand observations with the theodolite, so that the plane-table 
work of the additional area can be taken up in the spring of next year without clelay. The trans
fer of data from the field-sheets, and the drawing of a comprehensive map for the city on a scale 
of T.£00, are now in progress. 

In November, Assistant Sullivan engaged in triangulation work in Section II. Sub-Assistant 
Anderson and l\fr. l\foClintock at the same time took up duty in Section IX. 

On the oceasion of an official visit, I examined at Portland the results of the fielcl-work then 
in progress, and was strongly impressed by its thoroughness. For purposes of practical utility, 
no means short of the geodetic process would present the details of surface with the requisite ac. 
curacy. At the invitation of the city authorities, the hydrogTaphic inspector visited the harbor, 
and conferred personally in regard to the extension of the survey in the coming season. 

Triangulation of Saco Bay, ,Jfaine.-Between Richmond Island and 'Yells Village, a triangulation 
has been made by Sub-Assistant Charles Ferguson. This is to serve as a basis for the plane-table 
survey, which will include about twenty-four miles of the sea-coast of Maine. The work was taken 
up on the 15th of July and concluded in the middle of October. The difficulties, which presented 
at an early period.of tlte survey in conducting a triangulation for topographical purposes, are but 
slightl.r lessened, much timber that hinders the view still remaining in the vicinity of Biddeford and 
Saco. Between Wells and Saco a stretch of about twelve miles is thus covered, without having 
any considerable elevations near the coast-line for proper positions in the triangulation. Observing 
from scaffolds and other expedients were in such cases employed by Mr. Ferguson. The results of 
bis work furnish points for two large-sized plane-table sheets. .A summary of the statistics of tri
angulation is appended: 

Stations occupied . . . . . . • • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . • . . . . . . . . . . . . 12 
Number of observations .....•.......••..••.......................•••....• 2, 098 
Area oft.riangulation, (square miles) . . . . . . • . . . . . . • • . . . . . . . . . . • . . . • . . . . . • . . . 120 

In November, special application having been made for the services of a member of the Coast 
Survey for practical developments of ground in Arkansas, Sub-Assistant Ferguson WM authorized 
to make the surveys needed in advance. 

Triangulation, tvpQgraphy, and kydrography of Oape Ood PenmB"Ula, Ma&11aeh.us6tt.a.-'Dle out.ttand· 
ing work on the peninsula. of Cape Cod has been completed by t4e assignment in the summer Q'f 
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several parties to work jointly. Of tbese, one conducted by Suh-Assistant C. H. Boyd took the 
field on, the 1st of August, and continued until the 10th of November, Between those dates Mr. 
Boyd determined by triangulation the points required for the topographical parties of .Assistant 
Adams and Assistant West, and for the plane-table work which was subsequently done, under his 
own direction, b:y Sub-Assistant II. W. Bache. The triangulation included the towns of Dennis, 
Brewster, Orleans, Harwich, and Chatham. The position of the new light-h<mse on Billingsgate 
Shoal was also determined. In prosecuting the work, Mr. Boyd recognized and marked anew five 
of tbe stations occupied some years ago as points of reference for the coast hydrograpl1y. The 
general statistics of the triangulation are as follows : 

Stations occupied .. _ . - - .•.. - - . - ........•.... - - - - _ - . - . - - . - .. - .. - . - - - - .. _ - _ 19 
Points determined ...• - - . - - . - - .. - - - .• - - - - .... - - .• - - . - • - . - - .. - - - . - - • - ... - - . all 
Angles measured . . . - - . - ..... - .. - - - - ........ - ...•.... - .. - ... - - - ...... _ . _ 123 
Number of observations . _ - . - •. - . - ..•. __ - ..... _ .. _ .... - - -... - _. - •.. _ .. _ .. _ 1,854-

Points sufficient for plane-table work having been determined by the 1st of September, Sub. 
Assistant Bache was placed in charge of a detachecl party to prosecute the survey in the vicinity of 
Chatham. The limits of his topogra1ihical sheet are 1tlonomoy and Pleasant Bay. At the place 
last named, it joins with a sheet of Sub-Assistant Boyd, and is thus in connection witl1 work done 
by the other two parties on the peninsula. The two sheets returned by Messrs. Boyd and Badie 
comprise the following, in statistics: 

Shore line, (miles) . __ . - .. _ . - - - - - - .. - - .. - - - . - - - . - . - - - - - - - - ..... - ....... - - - . . 30 
Roads, (miles) . ___ - _ .... __ .. - - . - - .... - .. - - - . - - .... - . - - . - . - .. - - _ . - _ - - _ ... _ . _ • 17 
Area of topography, (square miles) .. - .. - - - - - .. - - - - - . - - - - - ....•. - - - - - .. _ .... _ . • 12 

The plane-table sheet of Sub-Assistant Boyd was executed in October. 
Early in September, l\Ir. Boyd took up the hydrography of Pleasant Bay, iJJc1ndiug also, in the 

progress of the work, Chatham Ilarbor and Bar. A tide-gauge was establislied by bolting a gmd
uated 8tatl' to a large boulder on the beach, and a daily record of its reatliugs wits kept for a mouth. 
In October two other gauges were pnt in operation, one uear Chatham Bar and the other in the 
most distant part of the bay. The survey of Chatham B~tr, and that of the vicinit.Y of the harbor1 

illustrate the constant degradation, change of outline, ancl shift of sand, to wliich this part of the 
peninsula of Cape Cod is su~ject. A synopsis of the statistics of work is appended: 

Miles run in sounding. ___ ._ . _ ... ____ .. _. ___ ...... _ .............. _ .. _. _ ..• 
Sextant angles .... _ .. ___ ..... _ - ....... _ . _ .... _ ... __ . _ . _ . _ ... _ ... ___ .... . 
Casts of the lead .. - ..... _ ......... __ ..... _ .... _ ... __ . _ ... _ ... __ , .•.. ___ . 

Sub-Assistant Boyd was aided in field operations by Mr. J. G. Spaulding. 

86 
1,2TS 
8,Gl6 

Mr. Boyd is about to resume in Section VIII a survey in which he was engaged <luring the 
early part of the present suneyiug year. 

Assistant Hull Adams completed, in August, the topography of four and a half miles of the 
south shore of Cape Cod Bay. 'fhe detailed survey was carried inland as far as the old road 
between Orleans and Brewster, and was made to include also the c0urse of tbe railmad in that 
vicinity. To the eastward and westward the plane-table sheet here referred to joins with work 
completed by otber parties. 

On the eastern side of Cape Cod Peninsula, .Assistant .Adams nnd his aid, Mr. H. L. Marindin, 
joined with previous work at Nausett Entrance, and extended tbe topography soubhward along the 
outer coast as far as the opening into Pleasant Bay. Inland the survey embraces the sliore.s of 
that bay and its branches, the limit of topography being the road that passes from Chatham to 
Orleans. The islands in the bay, the coves, and other features of natural detail, are represented 
on the plane-table sheet. 

On the north side of the peniusnla, or shore of Cape Cod Ba,r, the surface exhibits a seri<>s of 
<'..Onical and rounded elevations with corresponding depressions. These arn formed by sand-drift, 
&J\d in some instances rise to more than a hundred feet in height. The same features mark the 
outer coast of the penin11.ula; but these, hy the action of the tide, are suJ:\ject to rapid cliang-es by 
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degradation. The aggregate of work in tlle two localities is expressed in tlic following summary 
of statistics : 

Shore line of main and is]ands, (miles) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . 22 
Outline of marsh, ponds, (miles) ......................... _................. 31 
Roads, (miles) ............................ - . _............................. 61 
Area of topography, (square miles) ................ - . . . . . .. . . . . . . . . . . . . . . . . 29i 

The work here alluded to was concluded at the end of October. It joins at its southern limit 
with topography done by Sub-Assistant Boyd. 

Assistant P. C. F. VV"est took up the topography of the south shore of Cape Cod Bay at Brewster 
early in August, joining in that vicinity with the plane-table work by Assistant Adams. Going 
westward, the small harbors of Sursnit and Nobscns.set were surveyed, and the general features of 
tlle shore of the bay to a point beyond North Deunis, where Mr. Vvest joined with work done in a 
previous season. Although several ships of large size have been built at Sursuit, that harbor, and 
the one adjoining, are used now mostly for laying up fishing-vessels during winter. The imints 
needful for the topograpL.ical surveys done this season by Assist.:'1nt 1Vest and Asststant Adams 
were furniRhed by tlle triangulation of Sub-Assistant Boyd. Mr. \Vest makes the following returu 
in statistics : 

Shore line, (miles) .......................... ~ ............. _ ...•.... _. . . . . . . . 8 
Creeks and marsh line, (miles). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • • • . . . . 30 
Roads, {miles) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..•.•. _ . . . . . . . . . . . . . . . . . . . . 48 
Area of topography, (square miles).......................................... 12 

This work completes the detailed surn•y of the shores of the Cape Cod Peninsula. On the 
occasiou of two visits in the course of the season, I have been strongly impressed with the accu
racy of the to11ographical details. 

llesuri'e!J of 1rforum1oy Point, .1lfassachusetts.-Assistant \Yest, after completing his v1ane-table 
work near Brewster, proceeded early in November to trace the outline of Monomoy Point, for com
parison with the survey previously made. The result shows that great changes have taken place, 
as might be expe.cted from the character of the formation. The eharacter of these changes is 
important, in view of the fact that aJS many as four hundred sail of vessels have been counted in 
a single view from the point. 

Assistant ·west is now preparing to enter upon topographical duty in Section V. 
Hydrog»aphy near lffotwinoy Point, JJ[assacliu.~ett.~.-At the request of Commodore George S. 

Blake, U. S. N., light-house inspector of tbe seoond district, Sub-Assistant F. F. Nes was detailed 
in August to aid in making soundings, with a view to develop the general character of the changes 
that have occurred in depth in that vicinity. 

About eleven hundred casts of the lead made on the Shovelful Shoal and on the broken parts 
of Po11ock Rip were deemed sufficient by the inspector for the purpose in view. On the com1Jle
tion of this service, Mr. Nes joined the party of Assistant Gerdes in New York Harbor. His 
previous duty alloat will be mentioned under the head of Section IX. 

Hen and Chicke'IUJ ligh_t-ship.-After completing the bydrographic survey of Narraganset 
Bay, to be noticed presently, Assistant F. P. Webber reached Buzzard's Bay on the 16th of O-Otober, 
and determined the position at that time of the light-ship on the Hen and Chickens. The notes 
necessary for marking the position on sailing-charts arc now on file in the office. 

Triangtllation of Wickford Bay, Bk-Ode Island.-The additional poin~ found necessary to the 
further advance· of the detailed survey of the shores of Narraganset .Bay were determined by 
Assistant S. C. McOorkle, in September and October. Stations on Prudence Island a.nd Conanicut 
Island were oonnected by triangulation with others on the shores of Wickford Bay. Assistant 
Webber, in charge of the hydrography, co0perated with Mr. McCorkle in setting the requisite 
signals. The statistics are as follows : 

Signals erected . . . . . . . . . . . • . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . • • . . . • . . . . . . . . . . . . 7 
Station!! occupied . . . . . . . . . . . . . . . . . . . • . . . . . . • . . . . . . . . . . . . • . • . . . . . . . . • . . . . . . 6 
Angles measured.... . . . . . . . . . . . . . . . . . . . . • • . • . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . 120 
Number of observations................................................... 786 
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Mr. F. Stoever aided in making the triangulation. 
Assistant McDorkle has since resumeu fielu duty in Section VII. 
Tvpography of Karraganset Bay, Rlwde lsland.-The detailed topographical survey has been 

prosecuted by Assistant A. M. Harrison in the vicinity of ·wickford Harbor, the sheet projected 
for that part of the shore of Narraganset Bay, including also Warwick Neck, Greenwich Bay, 
Brush Neck, and the lower parts of Apponaug and Pot«.YWanmt Rivers. This sheet was completed 
early in October. ~·ork was then taken up on a plane-Lable sheet to include the survey westward 
of Greenwich Ba:.r. Mr. Harrison had well advanced toward completion in this vicinity late in 
November, when he was taken seriously ill. He had previously added some details to the plane
table survey of the neighborhood of \Varren. Sub-Assistant H. M. De Wees aided in the field and 
office work, after joining the party early in .August. The plane-table statistics are as follows: 

Shore line surYeyed, (miles) .......... ~ ........ - . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . 39 
Creeks, &c., (1niles) ........•......................................... - ..... • 19 

:Roads,(miles) ...... ·····- ······-······-·······-··· ....•. ··-········· ...... 58 
Area in topography, (square miles) ......•.............. _ ........ _. _......... 19 

Hydrogi·aphy of Narra.ganset Bay, Rhode Island.-The hydrography of this important bay has 
been completed. Assistant F. P. ·webber resumed work on the 18th of July, setting up as soon as 
11racticable tide-gauges and erecting the signals needful. The western part of the bay between the 
north end of Canonicut Island and the north end of Hope Island was then sounded. In August 
work was taken up and prosecuted to completion between Quonset Point and Dutch Island: In 
the latter part of the season terminating on the 12th of October, Mr. Webber made soundings 
between the south end of Dutch Island and the entrance of the bay, and there joined with the coast 
hydrograpby which had been completed in a former year. 'l'he work was done altogether with 
boats belonging w the schooner Joseph Henry, the condition of the vessel being such as to call for 
general repairs, which were deferred until the close of the season in this section. The vessel was 
laid up at Wickford in October . 

.Assistant Webber was efficiently aided by .Acting Ensign Frederick Ilsley, U. S. N., 
and by Messrs. F. D. Granger, A. P. Barnard, and W. T • .Angell. The statistics of work are a-s 
follows: 

Miles run in sound.in g ....•... _ •..••.•••..••.•..•. - - . . . . . . • . . . . . • . • . . . . . . 250 
Angles measured. • • . • . . • . . . . • • • . • . . . . . • • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . 2, 568 
Number of soundings ..•• _ ...........•...•..... _ .......................... 20, 516 

After making the determination in Buzzard's Bay, JJreviously referred to, Assistant Webber 
proceeded to Section VllI to resume hydrographic duty. 

Tidal observations.-It became necessary, in 1867, to arrange for a new permanent tidal station 
on the coast of Maine, owing to the extension of the survey to the ea.stwar<l, and as Owl's Head, in 
Penobscot Entrance, seemed so be a suitable site, a self-registering gauge was put up there by Mr . 
.A.O. Mitchell. In the charge of Mr. G.D. Wooster, observations were recorded from July 17 until 
December 8, 1867, when they were discontinued in consequence of severe frosts and storms. The 
series has since been resumed at a more favorable station, at North Ilarbor, on one of the :Fox 
Islands, in Penobsoot Bay. 

The self-re,gistering tide-gauge at the Charlestown navy yard has performed well, but during 
the severe weather of last winter it frequently stopped, and some of the tides were thus lost from 
the record. Mr. ll. Howland, the obserrnr, records also the meteorologieal observations. 

In the office some new devices have boon suggested, and will be tried, with a view to the eon_ 
tinuance of tidal observations at exposed plae~s during winter. 

The data derived from the permanent tidal stations are of direct ayail in the location of forts, 
light-houses, or other public works, and in the means adopted for improving harbors, for genera] 
investigations relating to the laws of the tides, and for conn~ctiug and systematizing the results 
found by bydrogrnphic part.ies at numerous stations more or Jess distant from the permanent stations. 

3 
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SECTION II. 

.ATLANTIC COAST OF CONNECTICUT, NEW YORK, AND NEW JEI~SEY, INCLUDING 
PENNSYLVANIA AND DEI1AW.A..I·:.E, AS FAR SOUTH AS CAPE IIENLOl'EN.
(S.KETCHES Nos. 6 .A.ND 7.) 

Primary stations.-An important duty connected with the field-work of the Coast Sarvey is 
tbe preservation of tbe stations of the primary triangulation. All are carefully marked when they 
are occupied, but the changes consequent upon the mpitl growth of our sea-board cities make it a 
matter of no little difficulty to maintain undisturbed the marks set in their 'icinity. In the conrRe 
of the present season, Assistant J ohu l<'arley Yisited the primary stations Rom.1d Hill and Bald Hill, 
in Connecticut; Hempstead Hill and Vil est Ba!hl, on I,ong faland; Buttermilk Hill, near Tarrytown, 
New Yori\:; Weasel Mountain, Mount Rose, Mount Holly, and Stony Hill, in New Jersey; Yard 
Station and vVillow Grove, in Pennsylvania; and Meeting-Honse Station, in the State of llelaware. 
PrinciJJio Station, near the head of Chesapeake Bay, has been visited and secured by .Assistant 
Richard D. Cutts. 

The elaborate report made by Assistant Farley at the ernl of the season is accompanied by 
descriptions and drawings of the sites as they now are, and by notes showing what changes have 
oooun-ed in each locality since the stations were occapied. 'Vhcre necessary, Mr. Farley made 
additional marks aml measurements, and furnished notes for reference. 

Special survey at llcll Gate.-In .Tuly and August, at the request of the engineer officer in 
charge, Assistant F. II. Gerdes made speeia.J observations in the vicinity of Hell Gate for the pur
pose of procuring such data as would be needed for the engineering operations then contem11lated. 
Careful levelings were made of the shore of East River in the neighborhood of Hell Gate, foe 
tides were observed, and the Yelocity of the current was determined at a number of stations. 
Transcripts of all the records of ohsen·ations were furnisheu to the engineer officers. 

At three of the tidal oitations occupied by .Mr. Gerdes, observations were recorded every ten 
minutes, day and night, for about twenty days, aud similar notes were taken at three other gauges 
for four days. The tidal elevations were referred to permanent bench-marks. 

Soundings in New York Harbm·.-ln September, Assistant Gerdes resurveyed, for the nse of' the 
pilot commissioners, a portion of the harbor between New York City and Staten Island, the object 
being to determine the character of reported changes in the main channel. Sub-Assistant F .. F. 
Nes aided in this service, and plott~d the chart which resulted from the soundiugs. 

Mr. Gerdes, in the preceding June, examined, with reference to changes that have occurred in 
the channel of the Hudson, aU the auxiliary lights between the cities of Hudson and Albany. His 
elaborate report on the subject was referrnd for the informatiou of the Light-House Board. 

Survey at Rundout, Hmuon River, New York.-This special survey was undertaken with a view 
to the development of facilities at the mouth of Roudout Creek for water tra,nsportati-0n between 
Rondout and New York City. Assistant Gerdes commenced the field-work in September, and 
prosecuted the topography and hydrogra.phy steadily until the 17th of Noveml>er, when the survey 
was completed. The resulting maps were then taken in hand, and will occupy the party until after 
the close of the year. Mr. Gerdes was aided by Sub-Assistant Nes after the middle of September. 
The detailed survey at Rondont em braced such portions of the topography as would enter of neces
sity into the consideration of plans for improving the navigation of the creek. A summa.ry of the 
statistics of work is here given, as stated in the report from the field: 

Shore-line sun•eyed, (miles)-_ ... _ . _ .. _ .. _ .. __ ... ___ . _ .. __ . - ______ . 159-
R.oads, (miles) ... _ ... _ .. _ .. _. - .. - _ .. _ . - _. _ .. _ . _____ ... _ ... __ ........ _ . . • 18 
Area of topography, (square miles) .......... __ ........ _ .... _ ...... _ . . . . . . . 4 
Miles run in sounding ..... ·.- •.................... _.. . . . . . . • . . . . . . . . . . . . . 61 
Angles measw·ed .......... _ . _ ... __ ...... _ .......... __ . __ .......... _ . . . . 1, 515 
Number of son~idings _ .. _. __________ .... __ . __ . _ . _ .. _ ..... _ . _. __ . _ . . _ . . • 9, 509 

These soundings were made on over three hundred diiforeut lines, the cour~s and directions 
of which were all carefully determined from shore stations. 
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During the year 1868, an aggregate of abont three million tonnage crossed the bar in passing 
into Hudson Hiver from lfondout Harbor. 

Triangulation, coast of New .Jersey.-The connection of the New Jersey coast triangulation, 
fl'Om the line Chapel Hill-Mount Mitchell, in the vicinity of Sandy Hook, with the main series 
crossing New York Bay, has been very ncarl.v compfoted within t,l1e past season, and would have 
been entirely finished but for the serious illness of Assistant W. S. Edwards, who had the work in 
ebarge. In tbe month of October of last year, observations were completed at fixe stations. 
Operations were tlum su!'lpended for the season, but were resumed in .June of the present year. In 
the two months named 8 stations were occupied, and i"ifi a.ngles wer~ determined by 1,159 observa
tions. In the progress of the work tl1e new beacons in the lower bay were determined and a junc
tion was l~ff'ected with the main series of triangles. A tew more ousen·ations are still reguired at 
one of the stations, a delay due to the difflcu1ty of seeing thnmgh the thick atmm1phere which g{'n
erally hangs over the city of New York. The ubscn·ations needful could not be obtained before 
·Mr. Edwards became too unwell to continue in the field. 

Topography -n.ear Barnegat Bay, New Jersey.-'l'he topograpl1y of the coast of New .Tersey wa.s 
resumed"by .Assistant C. M. Bache at the end of July in tile vicinity of Squan River. Aft.er join
ing properly with a previous sheet of work, the plane-table survey was l~Xtended southward along 
the sea-coast to the head of Barnegat Bay. In its progress several miles iu length of the upper 
part of the bay were included, and also parts of Bl•aver Dam Creek and Metiticonk River that 
fiow into the bay. 

Assistant Bache was aided iu the field by Mr. Eugene Eilicott. This party had passed the first 
})art of the working year in Section V. The following are the statistics of the work done on the 
coast of New Jersey: 

Shore-line of sea, ri \•er, &c., (miles). ____ . ___ . ___ ..... _ . __ .... __ ..... _. _____ .. 66 
Roads, (miles)._. ______ . ___ ....... _ ..... ___ .. _ - _____ . ___ .. ____ . ___ . _. _ . _. . . . 51 
Area of topograph,r, (square miles) _____ .. ___ . __ ...... __ .. _.. . . . . . . . . . . . . . . . . 16 

Field-work was continued until the 3d of NoYember. l\Ir. Bache is now engaged in inking his 
topogra.pbical sheets. 

Ti.dal obseriiations.-The series of tidal observations in New York Harbor has been continued 
by Mr. R. T. Bassett with the self-registering gauge on Governor's Islaml, and with the box-gauge 
at the dock of the Harnilt-011-avenue ferry in Brooklyn. These observations, by the continuity of 
the series, have furnished data for many important and costly works, both public and private, in 
and around the harbor and its co11nected waters. No important improvement likely to lm affected 
by the tides bas been undertaken in recent years without application to the Coast Survey Office. 
The observations ibade in July and .August at several stations around Hell Gate by Assistant F. 
H. Gerdes were for the purpose of fnmishing data needful in the proposed improvement of that 
chanueJ. 

In November and December, 1867, Mr. A. C. Mitchell established bench-marks at several sta
tions along the coast of New Jersey as points for referring the rise and fall of tide to the mean 
le"°el of the sea. 

SECTION III. 

COAST OF DELAWARE AND MARYLAND, AND O:F VIRGINIA AS FAR SOUTH AS 
CAPE HENRY.-(SKETCH No. 8.) 

Primary triangulation.-In order to avoid natural difficulties presented by the coast features in 
the extension of the primary triangulation southward of Chesapeake Bay, a series of main triangles 
has been projected to rest upon the first range of hills back from and parallel to the coast-line, 
with a view to connect as early as possible with the base-lines measured on the ocean-beach in 
North Carolina and South Carolina. The expediency of the proposed operation was determined 
by a. general reconnaissance made in November and December of last year by Assistant C. 0. 
:Boutelle. 

Primary statiorui near Washington City are alroady directly connected with tbe Kent Island 
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base, and with the great chain of primary triangles between Chesapeake Bay and the northeastern 
boundary of the United States at the Bay of Fnndy. 

The general aspect of the country around Washington is that of a high table-land, gradually 
increasing in elevation as it recedes from tide-water. In the progress of time, valleys and river· 
courses have been formed in this table-land by erosion, but no hills, in the usual meaning of the 
term, exist. The reconnaissa.uce developed that the crests or summits of the table-land on each 
side of the Potomac River were near Spencerville, in Maryland, and near -Vienna, in -Virginia, and 
that by the use of artificial elevations for th~ theodolite a sing1e quadrilateral of good shape would 
carry the triangulation from two of the primary stations already determined to a line commanding 
the Blue Ridge from Maryland Heights to :Manassas . 

.Aft{lr his return from Section Y, in June last, Mr. Boutelle selected sites for stations, in acc>,ord
ance with his previous general rf'connaissance, to connect with the chain of great triangles already 
completed upon the line Hill-Webb. As soon as practicable signals aml observing tripods were 
erected for occupying the two stations just named. Sugar Loaf Mountain, near the mouth of 
Monocacy and twenty-eight miles northwest~of Washh1gton, is visible from that city, and is so 
prominent and commanding from eyery point of the horizon that it was necessarilj taken as 011e 
of the objects to connect upon. A very careful reconuaissance fixed the crest of the table-land 
and consequent site of the station tlirectly connecting Sugar Loaf with the base Hill-Webb upon 
the farm of Mr. Asa R. Stabler, near Spencerville. The point selected is 570 feet above the sea. 
As it fe1l in the midst of a highly cultivated country, .Assistant Boutelle put up au observing tripod 
fifty feet high, to look over the surrounding shrubbery and to avoid the cutting of fruit-trees. An 
avenue for sight required, however, to be opened in the direction to Webb Station. 

The fourth point of the quadrilateral was found at Peach Grom on tlle Loudoun and Alexan
dria Turnpike, thirteen miles from Washington. A line from Sugar Loaf to this point commands 
the Blue Ridge from Harper's Ferry to below Front Royal. Peach Grove Station is 520 feet above 
sea. 

At Hill Station Mr. Boutelle found undisturbed the mark that had been placed in 1850, when 
the station was occupied by Professor Bache. It is 279 feet above sea, but required the erection 
of a tripod fifty-one feet high in order to bring Sugar Loaf Mountain into view over the interven
ing ridges in Montgomery County, .Maryland. 

Mr. Boutelle erected signals of the usual form at "Webb, Hill, Sugar Loaf Mountain, Peach 
Grove, Soper, and Cansten Stations, (Sketch No. 8 ;) ancl in September began the measurement of 
angles at Webb Station, aided by Mr. F. H. Agnew. The thirty-inch theodolite was used. Hill 
Station was occupied between IJlie 9th of October and the 1 "7th of November. At both stations the 
magnetic declination and intensity were observed, and ag1,p:egates of 879 oeaervations for hori
zontal angles aml 254 observations for vertical angles were recorded. 

The office discussion of the observations made at Hill Station with the large theodolite, ele
>ated over :fifty feet, will have special interest, connected with the progress of s!milar work over 
the wooded region of the southern coast. Ou closing" the observations at that station, Assistant 
Boutelle tra.nsfened his party to Seation Station, in Washington, where he is now engaged. 

Topography and hydrogmphy of the Che.~apea.ke Estuarie8.-A party in charge of Sub-Assistant 
J. W. Donn has been in active service during the entire year in mapping and sounding the princi
pal estuaries of the Chesapeake. Plane-table work was continued tbrongh the winter on Yeocomico 
River at snch intervals of weather as admitted of field duty. In March the party was provided for 
hydrographic service, and by the close of the first week in July the surveys were complete of the 
Yeocomico and Coan Rivers, Virginia; the St. George's and 'Vicomico Rfrers, Maryland; Currio
man and Nomini Bays, Virginia, with Mattox and Nomini Creeks, a11d the hearl of Lower Macho
doc River. Within the same period the topography was completed of Britton's Bay and St. Clem
ent's Bay, and the shores of the Potomac from Piney Point to Cob Point, on the Maryland side, 
and from Mattox Creek to Lower Machodoc River, on the Virginia side. Additions were made to 
the survey of the river between Ragged Point and Smith's Point. .After some needful repairs on 
the schooner Bowditch, the party resumed work early in August on the branches of Mobjack Bay. 
The shores were surveyed and the channels weresoundedoftheEast, North, Ware, and SeveruRivers. 
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This service occupied the party until the close of October. The following are aggregat-0s of the 
statistics of plane-table work and bydrography: 

Shore-line suryeyed, (miles) ....................... - . . . . . . . . . . . . . . . . . . . . . . 315 
Creeks, (miles).......................................................... 60 
Area of topography, {square miles) ____ .. - - - . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . 36 
Miles run in sounding ........................... - ....... - . . . . . . . . . . . . . . . 66~ 

Angles measured........................................ . . . . . . . . . . . . . . . 1, 869 
Number of soundings ........................ -.......................... 35, 450 

Mr. R. B. Palfrey serYed as aid during part of the present season. Sub-Assistant Donn is still 
engaged in the joint work of topography and hydrography. Before closing this section mention 
will be made of a de,·elopment in Rltppahannock River by the same party. 

On the eastern side of the Chesapeake a number of the estuaries, 1iasscd by when the general 
hydrograplty of the bay was executed, ha Ye been sounded out by a party in the schooner Hassler. 
Pre\ious to bis death, which oceurrcd at Norfolk in September, Sulu\.ssistantClarence Fendall, in 
conducting the operations of the part,r, had completed work in Hunger Creek, and had sounded the 
Naswaddox: thcNandua, the Craddock, and the Occohaunock, ha,·iug commenced field operations 
in April. In July he transferred his party to the wci:ltern side of the bay, and was about to resume 
hydrographic dut,v in the branches of 1\fol~jack Bay, when seized with the illness of which he 
died. The party was continued in sen·ice under the charge of the aid, 1\fr. Arthur F. Pf'arl, and 
during September and October soundings were completed in Back River and in Poquosin Hh·er . 
.At present and during the coming winter the operations will be conducted by Sub.Assistant '\V. 
W. Harding. Mr. Pearl makes the foUowing return in statistics for the entire working season: 

Miles run in sounding ...................... _ . . . . . . . . . . . . . . . . . . . . . . . . . . . . 505 
Angles measured . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3, 378 
Number of soundings ...............•.................................... 50, 287 

Both parties, while working in the Chesapeake, observed the tides at permanent stations, aml 
also at temporary stations, in each of the several places in wLich sournlings were made. 

Bowler's Rock and Corner Rock, Rappahannook Rfrer, rirginia.-Tlte character of these two 
shoal places in the Rappahannock River, with l'Cforeuce to light-house purposes, was carefull,r deYel
oped in De-0ember, 1867, by Sub-Assistant Donn. A sheet on a large scale, containing soundings, 
tidal notes, &c., was turned in at the office in January, together with sketches sllowing the horizon
tal contours and profiles of seyeral longitudinal sections of both of the rocks. In connection with 
soundings, the tides were observed and recorded for fifteen daJ~S. Respecting the first-named 
impediment in the navigation of the rh·er, l\lr. Donn reports: 

"Bowler's Rock is simply a bed of dark-uluc, t:ough mud, mixed with oyster-shells and overlaid 
by loose shells and growing oysters. The upper crust of this irregular ledge, irregular because 
crossed at nearly right angles to the axis of the tidal currents by narrow, deep c}!anuels, is compact 
and hard; but, with little exertion, an iron-pointed pole was passed through the crust of twelve 
inches thickness into the mud below, and down to a depth of ten feet from the hard surface. Uorner 
Rock is composed of sa11d and broken shells, and co,·ered with growing oyster beds. No force at 
hand would suffice to push the pole to a greater depth than cigbt.ecn inches. On this shoal the 
least depth at mean low water was.found to be five aud a half feet." 

Hy<lrographic examination in Elizabetk River, Virginia.-On the 27th of .August a careful survey 
was made by Acting .Master Platt with his party in the surveying steamer .Bibb, of the vicinity of the 
wreck·of the iron-clad rebel steamer Merrimac. This was done in compliance with a request from 
Commodore Kelty, oommandant of the united States navy yard at Norfolk. Tile wreck encroach1•.<; 
on the channel of the river, and varts of it are dangerous to passing vessels. .Acting Master Platt 
furnished to the commandant a chart, showing distinctly what portions of the wreck should be 
removed to make the navigation of the channel safe for vessels passing to and from Norfolk. In 
the nQ.Xt section, and under Section VI, mention will be made of the general service of this party. 

Tidal ob11ervatio11.s.-Mr. E. F. Krebs has continuell in charge of the self-registering tide-gauge 
at Old Point Comfort, Virginia. This series is now very satisfactorily maintained, and, being one of 
the longest we have, it will soon be sufficiently extended to warrant discussion for general purposes. 
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SECTION IV. 

COAST OF NORTH CAROLIN.A. .A.S FAR SOUTH .A.S CA.PE FE.A.R.-(SKETCH No. 14.) 

Triangulation soutli of Gape Henry, Virginia.-In my report for 1867, a statement in detail was 
presented of the progress made by the party charged with the final connection of the primary trian
gulation of Chesapeake Bay with the main series, stretching to the northward from the base line 
on Rodie's Island, in North Carolina. Since that date the operations of the party of Assistant 
Richard D. Cutts have been necessarily confined to a reconnaissance for continuing the direct 
measurement of the coast to the southward, and for the purpose of ascertaining the lines upon 
which the connection could be made and verified. 

Early in November, l\'.Ir. F. W. Perkins, the aid in the party, under the direction of Assistant 
Cutts, proceeded to Norfolk, and thence to the outer coast; and, after examining the stations of 
the previous season, laid off on the ocean-beach, and to the southward of the terminus of the last 
line measured, a base three miles and three-quarters in length, and so arranged as to escape, as 
far as it was possible to do so, the sand knolls on the one side, and on the other the. wrecks and 
the interval between the ordinary high and low water marks. Starting from this line, a scheme 
of triangulation, composed principally. of quadrilaterals, was planned to extend over the old tertiary 
work, and to terminate down the coast on a comparatively long line common t,o both series, and to 
include an intermediate check. The signals of the two points nearest to the base were erected; 
duplicate descriptions of the stations were made; and a report giving the details of the reconnais
sance, the extent of the cutting that will he necessary, and the special outfit required :by the char
acter of the coast, for the execution of the i,,cheme. This' preliminary service was com1>1eted by 
the 1st of December. The base will be measured a.nd the triangulation extended from it in the 
cl>urse of the coming season. 

Hydrograpky of the coast of Virginia and Nortk Carolina.-The off-shore soundings south of 
Cape Henry were taken up at the limit of previous wo~k, on the 22d of Jnly, by Acting Master 
Uobert Platt, U. S. N., assistant Coast Survey, with a party in the steamer Bibb. From False 
Cape the soundings were extended southward to" Kill Devil Hill," on the coast of North Carolina, 
and seaward about fifteen miles. 1'Yithin that space 71965 soundings were made on lines in which 
positions were determined by J ,738 angles. The area sounded being unprotected from all winds 
to the eastward of north or south, the hydrography of this vicinity :proved to be very difficult. 
Boats from the steamer conld land, for the purpose of putting up signals as ranges in sounding, 
only by passing through a hea~J' rolling surf. They were frequently filled with water, and in other 
instances all hands were thrown into the surf. To these unusual hazards were superadded the 
impossibility of continuing operations during easterly winds by reason of the heavy swell thus oc
casioned, and the necessity in many cases of making for a harbor during long-continued squalls. 
The hydrography immediately below Cape Henry having shown the existence of shoal spots or un
even bottom, Acting Master Platt adopted every means for securing accuracy, with a. view of de
veloping the exact nature of the bottom within the limits of the work of this year. In the vicinity 
of :False Cape, where the bottom appeared to be somewhat uneven, the soundings were made nu
merous, but no spots were found so shoal as to obstruct the navigation of coasting vessels. Imme
diately off the False Cape, shoal spots, with only fifteen or sixteen feet water, occur as far out as 
three miles or more from the beach. 

In October the steamer Bibb sailed from Hampton Roads for the purpose of sounding on the 
'V'imhle Shoals, but in a heavy gale the vessel was somewhat damaged, and one of the boats wa.s 
lost before getting i~to Beaufort, North Carolina. A strong easterly gale, encountered 1roon a.fter 
coming out, deferred the intended survey. 

The Eibb has since refitted at Norfolk, and is now in service near the Florida Reef. 
Triangulation of Pamplico Sound, Nortk Carolina.-.A.ssistant G . .A. Fa.irfteld, having completed 

the triangulation of the Neusil, resumed work at th~ entrance of that river in the middle of Ja.n
u~ry. After restoring one of the main signals that had been cut down and carried away since 
the work closed in the previous season, the triangnla.tion was extended northward along the 
western shore of Pamplico Sound. Bay River is included in the scheme of triangles meMured this. 
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year, and stations were selected to extend the triangulation to the mouth of Pamplico Uh·er. The 
work done is in complete connection with two of the primar,y stations in the sound, and with tl1e 
completed triangulation of the Neuse River. 

Assistant Fairfield was effectively aided by Mr. F. ·w. Perkins. The points needed by 
Assistant Dorr, for the topography of TurnagainBay, and by Sub-Assistant Bradford, in the hydro
graphy, were furnished by this party. 

Field-work was closed at the end of April. The schooner Dana was then dispatched by 
Assistant Fairfield, for Portland, Maine. Under the head of Section I, mentio11 ltas been made 
of the work subsequently done by the party of .Mr. Fairfield. The stath:>tics of the triangulation 
in Pamplico Sound are as follows : 

Signals erected ........................... , ............. - .......... - . . . . . 17 
Points determined. . . . . . . . . . . . . . . . - ......... - ................ - - . . . . . . . . . . 19 
Stations occupied . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . 16 
Angles measured . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 79 
Number of observations .................................................. 1, 7JO 

Field-work is about to be resumed by the parties iu Pamplico Sound. 
Topography of Neuse River, North Carorina.-This work has been completed. Assistant F. ,V. 

Dorr took up the two final sheets toward the end of .Tannary, ha"\"ing pre,riously organized a party 
for service in the steamer Hetzel. One of the isheets shows the plaue-tahle features of the north 
bank from Smith's Point downward to the entrance of the river into Pamplico Sound; the other 
sheet contains the detailed survey of the south side below Cedar Point. All tbe afil.uents and 
estuaries of the lower part of the river are represented, the principal being South Rh-er, Broad 
Creek, aml Turn:igain Bay. 

Snb-Assistaut H. W. Bache was attachetl to this party. After closing work the Hetzel was 
returned and laid up at Newbern. The following synopsis shows the statisties of work: 

Shore line of 1·h-er and creeks, (miles) .................................. .' .... J GO 
Shore of streams, (miles) . . . . . . . . . . . . . . . . . • . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . • GO 
Roads,(1niles)....... .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . 53 
Area of plane-table sheets, (square miles) ....................... , ............ 119 

The survey was completed on the 4th of )fay. 
Assistant Dorr pasS(ld tho working season at the North in Section I. Sub-Assistant Bache 

was attached to another party in the same quarter of the coast. 
Hydrography of the Neuse River, North Carolina.-This work has been completed by soundings 

made between the 1st of December, 18G7, and the end of .l\fay;· of the pre,;eut year, hy Snb
Assistant .T. S. Bradford, with a party in the schooner Ara.go. The bydrogmphy wa,>; resumed at 
Vvilkinson's Point, and terminated at the mouth of the ri\·er at a point about forty-two miles 
below Newbern. 

Unfavorable weat,her·prevented tl;i.e extension of the soundings fro~ th~ i·h-er entrance towa1·d 
Hatteras Inlet. In general the months most suitahlli, in respect of calm weather, for hsdro
graphic operations in Pamplico Sound, are June and July, when the heat and liability to sickness 
are unfortunately the greatest. 

Messrs. F. D. Granger and G. 0. Schaeffer, jr., aided efficiently in the hydrographic surn·y, 
the first-named taking the active charge of the party during an extended period of illness which 
disabled Sub'.Assistant Bradford. Special mention is also made in the iielcl report of the earnest 
and effective cooperation of Acting Master James H. Porter, who bad charge of the schooner 
Arago, and of the eSS€ntial servioo rendered by Mr. Albert Bayles, the eugineer of the steam. 
launch used in the hydrography. 

The statisti-Os of the work done are a.s follows ; 
:Miles run in sounding • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .'149 
.Angles determine.d . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2, 055 
Number of soundings . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . - . . . . . . . . . . . . . . . 73, 755 

In July Sub-Assistant Bradford took np hydrographic duty, which l.ta>l bcPn nu•ntio11ed 1111der 
the bead of Section I. 
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SECTION V. 

COAST OF SOUTH CAROLINA AND GEORGIA AS FAR SOUTH AS ST. MARY'S 
RIVER.-(SKETCH No. 15.) 

Primary triangulation near Port Royal, South Carolina.-The primary triangulation of the coast 
of South Carolina was resumed in 'February last by .Assistant C. 0. Boutelle. .At the outbreak of 
the rebellion the work rested at stations on the north side of Port Royal Sound. Other stations in 
connection with them were selectell by Mr. Boutelle, on Hilton Heml Island, and on other Sea 
Islands intervening between it and the Savannah River, making the primary triangulation com. 
plete between Charleston and the boundary of Georgia. Mr. Boutelle reports that the ge.neral 
level of the country covered by his work does not vary more than twelrn feet. Hence artificial 
elevations are requisite to overcome natural curvature, and to carry the line of sight at its middle 
point above the disturbed stratum of air1 near the surface of the ground. For observing on sig
nals ten miles distant or more, Mr. Boutelle bas used his theodolite on structures hanng forty-five 
feet elevation. Much difficulty, nevertheless, has to be overcome in clearing the 1iries of sight, the 
stations not being generally intervisible because ofintervening trees. The secondary triangulation 
having passed over the same ground, the process for establishing a primary station is to select one 
approximately and connect it with the secondary work. Means being thus afforded for computing 
the direction and distance to a pre,ionsly occupied primary station, the direction is carefully laid 
off and a point is found in the line. Here a portable transit-instrument is set up, and the line is 
traced throughout its entire length, or until the signal at the approximate r>rimary station becomes 

.visible. If no insuperable obstacle is encountered, as a house or other permanent structure, the 
line is adopted and opened by cutting away all overhanging trees for a width of ten teet on each 
side of the transit-line. 

The subsequent iield service of Allsistant Boutelle has been mentioned under the head of 
&>,etion III. Ile was aided on the coast of South Carolina by Sub-Assistant Charles Ferguson and 
Mr .• T. N. :McClintock. 

Topography of Beaiifort Rfrer and Clwu:an River, South Oarolina.-The detailed survey needed 
to complete the field-work below Beaufort, South Carolina, was taken up on the 30th of January 
by Sub-Assistant Charles Ilosmer. Assistant Whiting having made a special rnconnaissance of 
this qnarter in the preYious season, the work done was conducted under his supervision. Mr. Hos
mer filled in all the details of Pany Island, and mapped the western side of St. Helena Island 
along the Chowan River. His sheet represents also the fe:1tures of the neck of land between Beau
fort River and Battery Creek, and those of Cane Island, Cat Island, Gibbs's, Distant, and part of 
Ladies' Island. Nearly the entire course of Jericho Creek was included in the plane-table -work of 
this s<•aRon. 

After the middle of AJ)ril, Mr. J. N. McCiintock ilided in field-work, having been detadied 
from the party of Assistant Boutelle. An accident to the steam-launch Ossabaw, which was used 
by the party of Sub-Assistant Hosmer, necessitated the close of work early in May. The follow. 
ing are the statistics: 

Shore-line suryeyed, (miles)................ . ................................ 125 
Roads, (miles) .............. _ ..............•.........•............... · . . . . . . . 45 
Area of topography, (square miles) . . . . . . . . . . • . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . 2li 

While the plane-table work was in IJrogress near Jericho Creek, OYer two thousand easts of 
the lead were made. 'I'he characteristic soundings derived from thern appear on the shoot turned 
in by Mr. Hosmer. 

Tqpograph.y of St. Oatkarine's Sound, Georgia.-The whole of Ossabaw Island had been- traeed 
in outline, and part of the details of topography had been filled in, previous t-0 the war. In Feb
ruary, the uusurwyed space, including the lower part of Ossabaw Island, wasma.pped by Assistant 
C. 1\\. Bache, with a party in the schooner Bailey. Mr. Bache then procooded to a site of work 
lower dowu on the coast of Georgia. 

ToptJfJ1·apky of St. Andrew's Svund, Georgia.-Thia work was commenced in March, the party 
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of Assistant Bache having passed to it with the schooner Bailey, by the inside route from Ossa
baw. During March and April the outside app1·oaches t-0 the entrance of the sound, aud the shores 
of the rivers and creeks emptying into it, were traced, and the adjoining details were mapped with 
the plane-table. 

Mr. Eugene Ellicott rendered good service as aid in the topographical party. 
The following are statistics of tile work done: 

Inside shore-line traced, (miles) . _ - .. - .•. - ..... - .... - - - ....... - .. - ... - ... - - - . 115 

Coast-line traced, (miles) .................. - - • - .. - .. - - ....... - ... - . . . • . . . • . • 9j! 
Area of topography, (square miles) ....... - •..• - ...... - .... - .. - . . . . . . . . . . . . • 54~ 

On the 3d of May, the schooner Bailey left Brunswick, Gemgia, aud on arrival was laid up at 
Portland, Maine. 

Assistant Bache and Mr. Ellicott were, during the summer, employed in field-work in Sec
tion IL 

Topograplty of Doboy Sound, Georgia.-The party of Assistant -VY. H. Dennis took up the de
tailed survey of Doboy Sound in the middle of January, using the schooner Caswell for the trans
portation of instruments and for quarters. After setting the requisite signal-poles, a junction was 
made with work done in a preYious ,year by Assistant Longfellow ou Blackbeard Island and Sapelo 
Islaud, (see Sketch Xo.15,) and the topography of both of the islands was completed. In addition 
to the shores of the sounu, Mr. Deunis traced aud mapped the dependencies known as Duplin Hiver, 
Darien I~iver, North River, Ba.ck River, Counegan River, and on the north side of the sheet Mud 
River, by which there is water communication from Doboy Sound to Sapelo Sound. Caurita Inlet, 
which l>onlers the Government reservation of live-oak timber on Blackbeard lslaml, is also repre
sented on the plane-table sheet of Assistant Dennis. 

"Most of the firm land on Sapelo lshmd requires drainage for cultivation. There are some 
fine live-oak groves, considerable pine timber, and quite a number of fresh-water swamps. A lar~e 
area of salt-marsh separates the island from the main-land, the distance being ahout firn miles. 
'.rl1is space is traversed in every direction by runs and creeks, the larger of which arc navigable. 
The edge of the main-land is made quite irregulm· i>y long points of firm laml extending into the 
marsh, and these being considered the most he~1ltlty Iocation8 are quite thickly settled." 

In this survey Assistant Dennis ·was aided by Mr. J. G. Spauhliug. The statistics of field-
work are as follows: 

Shore-line, navigable waters, (miles) ......................... _ ...... _ ..... _. 188 
Shore-line, ~ma11 e1·eeks, (miles) ........... _ ..... _ .... _ .. _ .... _ .. _ .... __ . __ .• 9ti 
Roads, (miles) . _ .. _ ........... _ .. __ ..... __ . __ . _____ . _ ....•..• __ ... _ .. _ .. _ . . 5:.! 
Jl.larsb outline ... _ ...... __ .. _ ....... _ ... _ .. __ .. _ ..................... _. _... 76 
Area of plane-table sheet, (square miles) . _ ...................... _ ... - . - ... - . 81 

The topography was closed on the 20th of May. .After discharging the party the schooner 
Caswell was laid up at Darien. Mention of the subsequent occupation of Assistant Denuis lrns 
been made under Section I. 

Hydrogro.pliry of IJo110y Sound1 Georgia.-This bydrographic imrvey was commenced by Snh
Assistant Charles ,Jun ken 011 the 19th of February, with apart.yin the steamer Endeavor. Out
side of the entrance a junction was formed with the soundings previously made in sun·eying the 
approaches to Sapelo Sound, and also with work done to the southwanl outside of Altamaha 
Sound. The hydrographic sheet of the season includes the bar and approaches, the inlet and Do
boy Sound, Darien River to the town of Darien, the island passage through Mud Hiver and Tea
kettle Creek, and all the estuaries connecting with Doboy Sound. The i}oints re<1uisite for the 
sounding lines were furnished by the topogra.phical party of Assistant Dennis. 

Sub-Assistant Junken was aided by Messrs. L.B. Wright and G. W. Bissell. The following 
is a synopsis from the hydrographic shoot: 

Miles run in sounding ...•................• - . - ...• - - - • - - - . - ......•.• - - - -
Angles determined ..... _ .. _ .............................. - - .. - . - . - - .. - -
Number of (JSSts of the lead. ............•.......•.......... - . - . - . - ..• - - - . 

4 

927 
l0,951 
70,064 
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Forty signals were erected by the party in the Endeavor in prosecuting tllis survey. The 
soundings were completed on the Wth of May. 

J\Ir. ,Junken was engaged with his party during the summer and autumn in work that has been 
reported under the head of Section I. 

SECTION VI. 

ATL.ANTIC COAST OF l!'LORIDA; THE REEFS AND KEYS, AND THR GGLF COAST 
OF FLOIUDA, AS FAR NORTH AS ST. JOSEPH'S BAY, NE.A.It TAMPA.-(SKETCH 
No. 16.) 

Topography and hydrograplty of Barnes's Sound, Florida.-The survey of the peninsula of 
Florida iu the immediate vicinity of Cape Sable has been well advanced by the party of Sub-As
sistant O. T. Iardella working with the schooner Agassiz. Beginning near the ca.pe, the plane. 
table survey was curried eastward and includes, besides the usual margin of the main land, all the 
outlying keys and patches in the vicinity of the shore or within the limits of the pr~jected sheet. 
By means of sextant angles a subsidiary triangulation was made, sufficient for tra<Jing the shore
line to about fifteen miles. east and as far westward of Shark Point. One hundred and ten miles 
of shore-line were tmced within an area of twenty square miles. The waters of the vicinity were 
also sounded by the party. ln prosecuting this part of the work, fifty-three signals were erected 
and determined in position by sextant angles. The general particulars of the hydrography are as 
follows: 

Miles run in sounding __ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 138 
Angles determine{l .. _ .... : ......... · ................................ _ . . . . 112 
Casts of the leafl _ .......... _ .......................................... _ . . 5, 107 

The tides were rncorded at three Rtations while tlie smmdings were in progress. 
Tl1e work in narnes's Sonnd was continued until the middle of May. 
l\fr. II. L. J'tfarindin aided in t11e t-0pograpl1y :md hydrogra1)hy. 
Hydrograpky near Florida Reef.-The hydrographic party under command of Acting Master 

Robert Platt, U. S. A., passed the latter part. of the winter and the early part of spring 
in service with the steamer Bibb, in the vicinity of the Florida Reef. On the south side of the 
reef the curve of one hundred fathoms was determined from the Marquesas off to the southw¥d 
and westward of the Tortugas. The banks existing in that quarter were sounded, and generally 
the seaward approaches to the Tortugas. 

Lines of soundings were run between the Rebecca and Isaac Shoals and the Marquesas, and the 
channel between those shoals and the Tortugas was surveyed. In runningthelfoes to the Marque
sas, a number of shoal spots with only three and four fathoms were found by Acting Master Platt, 
directly in the channel hitherto supposed to be clear and to have from six to ten fathoms. 

The great bank to the southward and westward of Loggerhead Key was thoroughly sounded 
out to a depth of thirty-five fathoms. No depth less than six fathoms was found in this survey. 
This bank is resorted to as a fishing-ground, the character of the bottom being genera.lly eoml 
rock. In furthering operations which will be alluded to presently, an aggregate of nearly :fifteen 
hundred miles of lines of sonnding were run at sea by the party in the steamer Bibb. Exclusive 
of these, the general statistics of the hydrograpbic work done in the sootion are as follows : 

Mile.s run in rounding ...... _ .... _ ...... _ . _ ...........• _ •.......... ___ . • . . 783 
Angles measured •. - ••............. _ ........•. _ ... _ ..... _ ......... _ .... _ . 2, M.5 
Number of soundings •..•. _ .... _ ...... _ ......•.........•.......... _ . ~ •••. 8, 884 

Acting Mast.er Platt was aided by Messrs. Gershom Bradfor<l and J.B. Ad~mson. 
Uuring the summer and autumn the party wa.s steadily engaged in hydrogra,phic work in See. 

tions Ill and IV. · 
Assistant L. "F. Ponrtales aooompa.nied the pa.rty in the st.eamer Billb, and made investigations 

relative to the growth of coral, the formation of the reefs and keys of Florida, their liability to 
cha11ge; and the rate of such changes as have ooenrred. . Important facts bearing upon t110me of 
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these questions were collected, and experiments were instituted to determine in future the time 
required for the growth of coral. 

After the party was joined by Assistant Henry Mitchell, the Bibb proceeded to the Salt Key 
Bank. to make soundings and current observations under his dfrection, across thc St,. Nicholas and 
Santaren Channels and across the Gulf Stream between Sombrero Light and the Double-Headed 
Shot Keys. Subsequently six lines oi deep-sea soumliugs, accompauieu by dredgiugs, were run 
normal to the Florida Reef between Sand Key and Sombrero. These c1evelopell the existence of a 
kind of submarine plateau, or gentle slope, with rocky bottom, forming a baud parallel to the reef 
beyond the one-hundred-fathom line. As reported by .Assistant Pourtales, this plateau is inhab
ited by a rich fauna of invertebrate animals, most of which are quite new to scientific investiga
tors. Dredgings were made at depths of more than five hundred fathoms with ease aml success. 
The report of Mr. Pourtales (Appendix No. 12) gives further details in regard to these operations. 
The interesting zoological results will be communicated, for the benefit of science, through another 
channel of publication. 

Acting Master Platt facilitated, in every way within his power, the operations conducted by 
.Ass~tants Pourtales and Mitchell. 

SECTION VII. 

GULF CO.AST OF WES~ERN FLORIDA, AND OF ALABAMA EAST OF MOBILE BAY.
(S!i.."ETCH No. 17.) 

Triangulation and t(Jpography of St. Joseph's Bay, (north,) Florida.-Assistant S. C. McCorkle 
resumed field-work early in January at Cape St. Blas with a party in the schooner Torrey. After 
perfecting a connection between stations selected near the cape, and others which he had pre
viously occupied in St. Vincent Sound, a triangulation was carried northward quite through St. 
Joseph's Bay. The lines of this triangulation span the bay, stations on the main-land connecting 
by lines with four stations on the saud-s1)it that bounds the bay on the westward. In passing 
from St .• Vincent Sound across the peninsula alJovc Ca1JC St. Blas, one of the liues of t1iangulation 
required opening through the woods in order to bring into view the station on Black's Island in 
St. Joseph's Bay. The statistics of the triangulation arc as follows: 

Signals erected ....•................ _ ... _ ........... _ ... _ . _ . . . . . . . . . . . . . . . 6 
Stations occupied • . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10 
Angles measured................... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 46 
Number of obse1·vations ................................................... 2, 580 

During March and April immense fires prevailed in the woods, and the smoke, with the storms 
then frequent, much impeded the field-work. 

As the work of triangulation adYanced, the topographical survey of St. Joseph's Bay was 
pushed by Sub-Assistant H. M. De Wees. Eastward of Cape St. Blas the shore-line survey was 
joined with the plane-table work done in a former year, and northward of the cape 1'Ir. De Wees 
traced the entire shore-line of St. Joseph's Ba.y. In order to facilitate future operations in hydrog
raphy, the positions were determined of a number of points, all of which are c>-arefully IUai·ketl on 
the plane-table she.et. The statistics reported by Sub-Assistant De Wees are as follows: 

Shore line surveyed, (miles) ...... _ ............ _. __ ...... _ .......•............ 79 
Roads, (miles) ••....•.•....•............... _ .. __ . _ .... _. _ ...................• 10 
Ba.yous, (miles) •.....••................... _ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11 
.Area of topography, (square miles) ....................................•.••..•• 20 

Early in May, when the fi.eld-work was discontinued, the schooner Torrey was lai<l up near 
Apalachicola. • 

A base-line of verification being desirable midway between the bases at Cape Sable and 
Diw.phin Island, the attention of Assistant McCorkle has been given to the selection of a pmper 
site. It ia believed that the immediate vicinity of .Apalachicola affords conditions quite favorable 
for the int.en~ meaauremeut. 
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G11,{f coo11t near ~Mobile Point.-The t-0pographical survey of the coast l)etween Pensacola and 
Mobile Point was eompleted during the summer of 1867 by Assistant J. G. Oltmanns, work bC:'ing 
then joined at E;ist Gulf-shore station with the former survey that had been extendefl eastward 
from l\fobile Point. For a greater part of the distance a linear measurement was substituted 
for triangulation to avoid the expense of cutting lines through a dense forest that skirts 
the beach closely. The measurement 'was made with the subsidiary base-apparatus described in 
foe Coast Survey Report for 1857. In following the changing direction of the beach, the 
unbl'Oken lines averaged about a quarter of a mile in length. The angles between the several 
lines were carefully measured and the directions were, besides, carried forward by angles between 
intervisible stations of the measurement, about five miles apart. These operations, somewhat 
novel in tlteir present application, were planned by Assistant J.E. Hilgard and have been executed 
under his immediate direction. 

On reaching the field covered by the survey made some 1'ears J)revious, Assistant Oltmanns 
could find none of the stations that had been trigonometrically determined to the eastward of Fort 
~forgan, their sites having been dcstroyc<l either by the action of the sea or wind. Although the 
work done afforded a sufficient junction for the pnrposes of a chart, it was deemed ,irnportant,Jhat 
it should be effected with the accuracy that pertains to triangulation, so that no link might be 
wanting hereafter in the measurement of the great arc of a parallel from the mouth of the St. 
,John's (Inorida) to Galyeston, in Texas, which the survey of the Gulf coast incidentally accom. 
plishes. 

On resuming field-work in November, 18€7, Mr. Oltmanns was dit·eeted to make a measure
ment similar to that before executed, between his terminal station and Fort l\forgan, obtainiug an 
azimuth at the former point and referring the directfon of his measured line at Fort Morgan to 
some })Oint in the triangulation of Mobile Bay. A search for the former stations showed that most 
of them were irrecoverallle, ha•ing been washed away or want-Only destroyed. This led to an 
examination of the condition of the base-line on Dauphin Island, and no vestige of the carefully 
secured points of that line remaiued t-xcepting the disturbed marks at the east end. Assistant 
Oltmanns thns re1rnrts: "I Tegret to say that beyond the already mentioned disturbed marks 
at the east end, no trace of any mark whatever could be recognized. The entire 1ine was then 
carefully chained from the east end, and, at every point for a mile-stone or other mark mentioned in 
the superiutendent'8 journal of the original measurement, close and diligent search was made by 
my eutire party, but without being once rewarded with success. Neither the old disturbed monu
mt111t at the west end, nor the screw-pile, nor the marhle blocks and logs mentioned in reports on 
tlie line by Assistants Hilgard and Gerdes could be found, though the search for them was close 
and continued for three da;rs." 

Mr. Oltmanns subsequently made a resurvey of points of land and islands circumscribing 
Mobile Entrance in order to determine what changes have taken place, and what means may be 
required to secure the site of Sand Islarnl light. The exact 1>0sition of the old light on Sand 
Island, a former triangulation point, was recovered, and the connecting line~ Fort Morgan-San<! 
Island Light, thus spcureu for the woi·k recently done. The measurement of the beach is in oon
tieetion with that line, aml was continued as far as practicable with the funds available for tl1e 
expenditures of the party. A fow miles yet remain to be measured. During the present season 
Assistant Oltmanns was aided by Mr. F. H. Agnew. 

SECTION VIII. 

GULF COAST OF ALABAMA AND MISSISSIPPI, AND OF WUISIANA AS FAR 
WEST AS VERMILION BAY.-(SKETCH No. 18.) 

Triangulation and. t<>pograpky, il{ississippi R,iver, Loitisiana.-Above the head of the passes the 
survey bas been extended along the east bank of the Mississippi by the party of Sub-Assistant C. 
H. Boyd: The triangulation of this year includes Bird Island Sound, Grand Bay, and part of 
the western end of Isle an Breton Sound. Within the limits of triangulation the shore-lines of 
the ~ver were traced, and a survey was made of ~he lagoons and bayous. In doing this the high 
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stage of water was a serious obstacle to steady work with the plane-table, the instrument being of 
necessity frec1uently. set up in water two feet deep. The same cause impeded progress in the 
triangulation by making it difficult to gain firm positions for the theodolite. In most case.s 
scaffolds with an elevation of twenty foet were required for the. im;trnment, to enable the observer 
to see over the growth of reeds. In this way twenty-one positions were determined witbiu an area 
of one hundred and thirty square miles. The statistics of triangulation are : 

Stations occupied . __ ...... - ...................................... - ..... - . - . 11 
Angles measured. ____ .. _ ...... - ... - ... -........ -.· ............ - . . . . . . . . . . . . . 70 
Number of observations ........................................... - ....... - 702 

The details shown on the two plane-table sheets comprise the following: 

Outside shore-line, (miles) ........•..................................... - - 103 
Bayous, &c., (miles) .................................................. ___ . . 42 
Rh-er-banks, (miles)......... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30 

Field-work was commenced on the 1st of February, and closed on the 4th of May. Tl1e 
schooner James Hall -was used in thh; survey. 

Mr. H. G. Ogden efficiently aided in the triangulation and topography. The resulting topo
graphical sheets have been inked by 11-fr. Boyd and deposited in the Office. Under Section I, notice 
has been taken of the subsequent operations of this part;y. Field-work will be continued in Isle 
au Breton Sound during the coming winter .. 

Hydrogra1>hy of the Mississippi Delta.-A party in charge of Assistant F. P. Webber, with the 
schooner Varina and steam-launch Barataria, was detailed in January to complete the surYey of 
the delta by sounding between the passes of the Mississippi. This duty was effected by the 4th 
of May. The work referred to includes Garden Island Bay, between Southeast Pass and South 
Pass; EaKt Bay, between the latter and Southwest PasR; and "\Vest Bay, lying on the west sifle 
of the delta. East_ Bay ha Ying been partly sonnded in 1867 b;-.' Assistant Gerdes, the work of thi;; 
season was made cm1t.iunous -with tbe soundings given on his sl1eet of that quarter, and with 
others representiug the hydrograph.Y of the passes and of the approaches to them. In co1mection 
with the soundings, Assistaut 'Vebber conducted tidal obsen-atiom; at Pilot Town (Sout.llweRt 
Pass) and at the light-house wharf in South Pass. The statistics of work are. a!'\ follows: 

Miles run in sounding . . . . . . . . • . . . . . . . . . . . ........................... , . . 349 
Angles ............................................. _.. . . . . . . . . . . . . . . . . . 1, 084 
Number of soundings ..... :.... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ............ 27, 481 

Sub-Assist.ant Horace Anderson was attached to this party. l\:fr. A. P. Baruar<l serYed as aid. 
Assistant Webber acknowledges also the efficient services rendered by l\Ir. \V. T. Angell, and by 
Acting Ensign E. Studley, jr., in prosecuting the hydrography, and the courtesy of Captain :Free
man, of the Revenue Service, in giving tow with the cutter Wilderness, when it was <lcsirable to 
transfer the schooner Varina, duriug a calm, to work at South l'ass. 

During Revera] weeks in March the Varina and her crew were used by Ass:stant Dean in 
determining the position of the light-house at Last Island. 

Assistant Webber passed the working season at the north in Section I. 
Longitude.-In extending the system of observations by telegraph beyond New OrJea.nR, a party 

was organized last winter under AssistantG. W. Dean, for making atGalvei;ton, Texas, snclt deter
minations for longitude as have been made at various stations along the coast of the Atlantic 
and Gulf of Mexico in previous years. 

The astronomical station occupied at New Orleans by Mr Dean in 1858 ba~l been destroyed, 
but while engaged there he had established, and carefully marked, a meridian-line, in which the 
station was included. Granite posts set in that year to distinguish the line were easily fouml~ and 
the copper bolts in them served to restore the line, and, of course, the position of the station in lon
gitude. While a temporary observatory was being erected about forty feet dne north of th~ station 
used in 1858, Assistand Edward Goodfellow put U}} a similar <:>bservatory in the public square of 
Galveston, near tbe Catholic cathedral. The subsequent operations, having in view the determina
tion oftbe longitude of Galveston, will be stated under the head of Section IX. At New Orleans, 



 

30 REPORT OF THE SUPERINTENDENT OF 

340 observations were made upon 38 zenith and circumpolar stars, with the. 46-inch transit, C. S., 
No. 4, for determining the clock antl instrumental corrections. Messrs. Dea.n mid Goodfellow made 
the obserrn:tions requisite at New Orleans for Jlersoual equation, in the month of February . 

.l\lr. S. O. Chandler, jr., assisted in the longitude operations at this station, and remained in 
charge while Assistant Dean was absent on other duty in the section·. 

JS'kip Shoal ligltt-lwuse, L<>uisiana.-Near tl.te close of February, .A.ssistaut Dean proceeded from 
Xew Orleans to Brashear Cit:y with two chronometers, and was there joined by Assistant Goodfellow 
with two other chronometers. All of them had been senmil times compared by telegraph with the 
astronomical clock at New Orleans, for determining the corrections aud rates. Messrs. Dean and 
Goodfellow took steamer tlowu the Atchafafaya, aud at a point 11rcYiously agreed UP-On were trans
ferred to the Coast SurYey 3Cbooucr Varina, by which yesst1l they reached Last Island. There the 
requisite astronomical observations and other measurements were maue for det~rmining the lati
tude and longitude of Ship Shoal light.-l10usc. The chronometer correctious and rates at Last 

· Island were determined lly 18 transit obscrvittions upon 14 zenith and circumpolar stars, on two 
nights, and the astronomical station on the island was connected by triangulation with Ship Shoal 
light-house by means of a base of three lines, haYing a total length of two miles and three-quarters. 
The hase was carefully measured with a twenty-meter chain. 

vYheu this service was complete, the schooner Varina was returned to the party of .Assistant 
Wcl>ber. The work near Ship Shoal light-house was closed on the 14th of March. 

SECTION IX. 

GULF COAST OF LOUISIANA WEST OF VERMILION BAY, AND COAST OF TEXAS.
(Sii:ETCH Xo. 19.) 

Lon[!iiude of Galveston, Te.ras.-As stated in the preceding section of this report, the astro-
11omical station at Gaheston was located in the public square of the city. Assistant Goodfellow 
liere made 179 observatim1R npon 40 zf'.11itb and circumpolar stars, with transit No. 6, for clock and 
instrnmeutal corrections. At flworabk intervals between the 5th and l!lt11 of February, clock com
parisons werfl successfully made by tefogTaplt on six nigbts, between Mr. Goodfellow at Gahreston, 
and Assistant Dean at New Orleans. In connection with this work, tbe measurements necessary 
for refening the astnmomical station to a station of the main triaugLilation, near Galveston, we1·e 
made by Assistant Goodfellow, aillell bj- 1\lr. F. Blake, jr. 

Magnetic observations.-A1for completing the operations for longitude, Assistant Goodfellow 
and Mr. Blake crossed Galveston Bay to Dollar Point, and there made a series of magnetic deter
minations, three sets for the liorizontal intensity and moment of inertia, observations on th1·ee 
days for dip, and eigl1t,Y-four obsenations on two days for tbe magnetic declination. 

Latitude of Lai1aca1 Texas.-In the montli of' April 186 observations were made by the party 
of Assistant Dean for latitude upon 35 sets of stars with the zenith telescope No. 5. The arc 
measure of the micrometer divisions was determined from 82 observations upon star 51 Cephei near 
its western elongation. For ascertaining the value of the level divisions, 60 observations were 
made upon the threads of a small theodolite which was adjusted to a sidereal focus . 

.Azimiith..-The true bearing of one of the lines of the triangulation near Lavaca was deter
mined from 150 observations upon Polaris, near its western elongation, with a ten-ineh Gambey 
theodolite. With the same instrument 105 measures were made of the angle between the elonga
tion -mark aud Sand Point signal. Astronomical time was obtained from 75 observations upon. 19 
zenith and circumpolar stars, with the twenty-four-inch transit No. 10. 

Magnetic observanons at Lavaca.-The declination was determined by 100 readings of t11e mag
net scale on three days. Horizontal intensity and moment of inertia were ascertained by two oom
plete series of experiments by defiootions and vibrations on two days. 'l'he dip of the needle wa.s 
fonnd by three sets of observations repeated on three days. 

Early in M.ay Assistant Dean :i:eturned with his partY to New Orle.ans, and from thence for
warded the im1truments which had been in use in this section to the Coa.st Survey Office. 
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The results for longitude, latitude, azimuth, and magnetic elements were coii:Jputed l)y the 
members of the party in the course of tlte summer. As heretofore, the use of the telegraph lines 
was free!~, accorded by tl1e managers in the section. Por important facilities Assistant Dean ex:
presses his obligations to Colonel John Van Horn, general superintendent uf the "'outl1ern di.visiou; 
to .Mr. D. Flanery, superintenneat at New Orleans; and to ::Vfr. D. r. Shepherd, superintendent of 
the lines in Texas. The kind aetion of the local officers had been pre,-ionsly sm1ctionecl by the 
directors of the 'Western Uni.on Telegraph Company. 

Facilities were also furnished in the careful transportation of instruments by Uaptain J. N. 
I.iewis and Captain J. J. Atkinson, of the Morgan J,ine of steamers at Brasl1eat City. 

Bydrograpliy of Galt,est-0n Entrance, Tcxas.-Some additional data being requisite for the pnr. 
poses of the Engineer Department, S11b-Assistant R. E. Halter made a special examination at 
Galveston Entrance in March and .April. The shore-line was retrooed at ·Fort Point and Pelican 
Spit, and borings were made in both places to determine the character of the deposit. At a num
ber of stations across the entrance and inside of the harbor the direction and velocity of the cur
rent were obserred. The information gathered at, the reqneRt of Lieutenant ,V. S. Stanton, of the 
United States Corps of Engineers, and some additional soumlings, were presented to that officer in 
the form of a chart for the uses of the Engineer Department. 

Sub-Assistant Halter performed this service with the schooner l\I. L. Ste,·ens, and was aided 
in hydrographic duty by Messrs. C. P. Dilla.way and R. B. Palfrey. Mr. Halter subsequently con
ducted a party in Section I. 

Hydrograplt.1J of JJiatagordii and Lavaca Btiys, Texas.-Previons to taking np the duty request€d 
for the Engineer Department, as alluded to in the last notice, Sub-Assistant Halter had commenced 
the soundings requisite for completing the chart of Matagorda and Lavaea Bays. Two days were 
thus employed previous to the transfer of the hydrographic party to Galveston. The statistics of 
work done in Matagorda Bay are as follows: 

l\files run in sounding ................................ ~ . . . . . . . . . . . . . . . . . . . 49 
Angles mea-sured ........................ , • • • • . . . . . . . . . . . . . . . . . . . . .. . . . . . . 205 
Number of soundings.................................................... 41 DG2 

Hydrouraphy of Aransas Pass, Texas.-With a party in the schooner Peirce, Snb-.Assistant 
P. F. Nes erected signals at the pass, and in .Aransas Bay as far north as Mud Island. In the lat
ter part of February Ronndings were made, completely deYeloping the character of tl1e entrance at 
that period. The bar is constantly shifting, hut it is stated h~' the local pilots that a depth of eight 
feet can always be carried across at high tide. 

While the party of Mr. Nes was engaged in Aransas Pass, six st€amers were running regularly 
between Rockport and New Orleans. These carry principally live stock, but large quantities of 
beef, cured by infil.tration and packed, are also sent eastward. l\Iuch of the produce exported 
from Corpus Christi, and merchandise and lumber 1·eceived there in return, find way through 
Aransas Pass. 

Sub-Assistant Nes was aided in this section by Sub-Assistant W. "\-V. Harding aJl.d Mr. A. L. 
Ross. The statistics of work at Aransas Pass are as follows : 

l\Ules run in sounding. . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . 76 
Angles measured. . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . 498 
Number of soundings.................................................... 8, 829 

Hydrography of Corpus Christi Bay, Texas.-This work was taken up by Sub-Assistant Nes on 
the 3d of March, and was (',ontinued until the 23d of April. The vessel used by the party being in 
great nood of repairs in order to be sate for the return to Galveston, Mr. Nes employed the crew in 
making such as were indispensable, there being at the time no ship-carpenters at Corpus Christi. 

During the summer the hydrogra-phy done by the party in this section was plotted by ~Ir. 
Nes, and~ as ebarts, turned in at the Office. A ssnopsis given on that of Corpus Christi 'Bay is as 
follows: 

Miles run in sounding ................................................... . 
Angl~ observed ................. - ... - ... - .... · - ....... · · • · · - • · · · · · · · · · -
Number of soundings .•.•••...................................•.. - ..• · . - · 

578 
1, 430 

41,844 



 

32 REPORT OF THE SUPERINTENDENT OF 

Suh-Assistant Nes passetl the remainder of the season in duty afloat in Sections I and II. l\fr. 
Harding was sulisequentl,y employed in Sections I and II. Both are now making anangements for 
11.rdrographic work during the winter. 

SECTION X. 

PACIFIC COAST OF CALIFORXIA.-(SKE'l'CH No. 23.) 

Triangulation and t<Jpograpliy on Santa Bat·bara Oliannel, Ca.lifornia.-The survey of the shore 
of the Santa. 13arbarn Channel has been ad,·anced in both kinds of field-work by Assistant W. E. 
Greenwell. In the direction of Point Duma the secondary triangulation bas been ad>ancc1d, and 
seven auditional stations have been occupied within limits covered by the topographical surveys 
of previous years. Mr. Greenwell took up plane-table work at Santa Barbara and extended it 
about seven miles along the sea-coast int.he direction to San Buenaventura. The statistics are as 
follows: 

Signals erected . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...................... . 
Object8 ob8erved on . . . . .......... - . . . . . . . . . . . . . . . . . . ...... _ ........ _ . 
Number of observations ........................... _ ............ _. _ ..•• 
Shore-line surveyed, (miles) ..........•................ _ ................ . 

Roads, (miles)····················-·········-······-·-·········-·····--
Area of topograph;y, (square miles) ..................................... . 

7 
11 

1,570 
7• 

9k 
9 

The operations on t.he Santa Barbara Channel were much impeded by the undue fall of rain, 
which, duriug the wet season, made an aggregate of twenty-four inches, and by the fog and smoke that 
subsequent.Jy prevailed. In reference to the character of this part of the Pacific coast, .Assistant 
Greenwell remarks: "EYery little cove from Point Conception to San Buenaventuia, a distance of 
ninety miles, will, when deYeloped, give safe anchorage d!1ring eight months of the year; and with 
this facility to shipping the advance must be rapid in population and improvement. The climate 
is temperate, and tlrn in·oduetiveness of the soil is probably unsurpassed in California. The vine, 
the fig, the oli-n1, aml the orange are found growing in pei·fection side by side in the same garden 
with t1rn apple, peach, and pe'.lr, while the more essential pro{lnctions, as maize, baI'ley, anu wheat, 
yield large returns along this entire coast." 

Field operations were discontinued by Assistant. Greenwell on the 10th of October. 

Topography near San Francisco, Galifornia.-The topographical survey of the peninsula near 
San Francisco, at the request of the Eugineer Department, was continued during the winter of 
1867-'68 under the supervision of .Assistant A. F. Iwdgers, and was finally closed in tile middle ot' 
January of tbe present ,rear. The ground between School-House Station and Millbrae was mapped 
by Assist.ant C. IU>ckwell. .After closing in the field, the details of the several 1ilane-table sheets 
were combined by .Assistant Rodgers into one large map for the use of the engineers. The contours 
being everywhere determined by means of the level, and the existing artificial details being filled 
in with the utmost accuracy, this sheet cannot fail to meet all the requirements of the service for 
defensive purposes. 

Sub-Assistant G. Farquhar and Mr. A. "V\r. Chase aided in the office-work connected with this 
sur\·ey. The last-named aid joined the party of Assistant Greenwell in May, but subsequently 
conducted a party for a local survey on the coast of Oregon. In June Mr. Farquhar was assigned 
to duty in the hyrlrographic party of Assistant Cordell. .Assistant Rockwell, with bis aid, Mr. L. 
A. Sengteller, proooe<letl to .Astoria in May for plane-table work on the shores of the Columbia 
River . 

.Assistant A. F. Rodgers, after completing his sheets of the survey of the interior of the penin
sula near-San Francisco, traced the adjacent roads and other features so as to perfect a junction 
with the old sheets of the survey which had passed around the shore-line of the peninsula. He 
completed bis field-work by a resurvey of t.he City of San Francisco, in order to make the outlets, 
to the westward conformable to the present directions of the roads. 1'he material of the several 
plane-table sheets were then co11ectecl and combined, part by p~rt, in the preparation of a oompre-
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hensive map for tlie Engineer Department. This labor bas been nearly accomplished, and will 
1·esult in the 1iroductiou of a very large sheet, unsurpassed in thoroughness and accuracy of detail. 

Tidal observations.-The self-registering gauge at San Diego is still kept in operation by Mr. 
A. Cassidy, and that at Fort Point (San Francisco Entrance) by l\lr. H. E. Ubrlandt, both being 
under the supervision of Major G. H. Elliot, of the Corps of Engineers, United States Army. 

Mr. Uhrlandt has continued, also, as heretofore, the tabulation of tbe readings of high and 
low waters from the tide-rolls furnished by all the selt~registering gauges on the Pacific coast. 

SECTION XI. 

COAST OF OREGON AND OF WASHINGTON TERRITORY.-(SKETCII No. 24.) 

Topogra;phy and hydrography of Yaq1tina Bay, Oregon.-This survey was commenced on the 9th 
of .July hy Sub-Assistant A. W. Chase. From Newport, at the entrance, the ba,_y extends about five 
miles, with an average width of two miles. It then contracts, a11d, as a river-channel, imrries tidal 
water twenty miles further to Elk City. 

After measuring a base-line of a thousand merers, Mr. Chase made a triangulation by means of 
the plane-table, to include the entrance, aud three and a half miles of the outer coast on the north 
side of the entrance, or as far as Cape Foul weather, which is a prominent headland, and useful as 
a guide in approaching the entrance of the ~ay. The plane-talJle survey was made to embraee the 
entire bay, and the approaches north and south for several miles. Soundings were continued as the 
shore-line survey was ad,·anced, and, by the close of October, the hydrograpby of the bar, including 
the approaches, and the bay was completed. A tide-gauge was kept in operation while the sound
ings were in progress, and the currents were observed at two stations. 

The rnsnlt of the survey of the bar seems to have given general satisfaction to the inhabitants 
whose interests,.fl'l}end upon the <levelopment. Already a company has been formed for the con
struction of a railway to carry the produce of the Willamette Valley to the lrnad of Yaquina Bay, 
from whence it can be tram;ported in vess'els to San Francisco. Sub-Assistant Chase wa.s aided in 
this survey by Mr. Stehman Forney. The following are statistics of the field-work: 

Shore-line surveyed, (miles)._ .. _ ........ _............ . . . . . . . . . . . . . . . . . . . lG~ 

Area of topography, (square miles) ................................ _.... 6 
Miles run in sounding ....................... __ ...•......... _. __ .... _ . . . 200 
Sextant angles .. _ ...................................... _ .... _ ....... _. . 1, 720 
Number of soundings. __ .. _ ..... _. _ .. ____ .. __ . _. ___ ... ___ .. _ ...... _. _. . 8, 552 

On a ledge of rook outside of the entrance to the bay, Mr. Chase found at one 1>lace a depth 
of only six foot at mean low water. His recommendation, that the ledge should be marked by 
buoys, ha.'3 been made known to the Light-House Board. 

The bar bas on it nine feet at mean low water, but the channel a-0ross it, as reported by Sub
Assistant Ohac1>e, is so straight, and so well defined by the breakers on each side, that with a pilot 
or chart to guide them, vessels drawing ten, twelve, or even thirteen feet can enter or depart with 
safety by choosing the time of tide. As shown by the chart of soundings, (Sketch No. 25,) the bar 
is quite narrow. All the dangers to navigation in the approaches, the character of the bar, oourse 
and capacity of the channel, and other particulars of great local interest, including sailing directions 
for entering Y aquina Bay, were communicated by Mr. Chase to the authorities of Newport in October, 
and have been made known to the inhabitants through the newspapers of Oregon. A tradng from 
the plane-table sheet of the entrance ha.s been :(prnished also to the engineer of the light-house 
district, Lieutenant Colonel R. S. Williamson, United States Engineers. 

Before returning to San Francisco Mr. Chase made perspective drawings or views of the 
entrances in the vicinity, as well as that of Yaquina Bay. His drawings include a view of Cape 
Foulweather, and views of the openings made in the coast by Eel River and Rogue River. 

A. compass reconnaissance was run along the coast to the southward as far as Cape Perpetna . 
.. Then seeking the highest point on the eape, Mr. Chase took compass bearings on the surrounding 
. peaks and other ooastfeatnres, including Corvallis, Alseya River and Mountain, Cape Foul weather, 

Scott's Peak, and several ot.hers. 
5 
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Recon:naissance of Neliakm Rfrer Entrance, Oregon.-This entrance, which opens into the Pacitie 
about thirty miles south of the month of the Columbia River, was examined in September by Sub
.Assistant G. Farquhar, of ;the party of Assistant Cordell, with the schooner Marcy. Owing to the 
lateness of the season, it was impracticable to sound on the bar, but in that dil'(lction soundings 
were made about a mile outside of the entrance. A depth of seven feet was found in mid.channel. 
The spit which bounds it on the west is formed in part by a kind of quicksand. Fog and smoke 
prevailed in thew hole i·egion during the visit of the hydrographjc party. Judging from the breakers, 
:Mr. Farquhar concluded that the depth of water on the bar ill September, at mean low tide, was 
not more than five feet. 

Stone-coal has been found on a branch of the Nehalem, at a short distance from the mouth of 
the river. 

Topogr<Vphy of the Columbia River, Oregon.-The plane-table survey of this seaaon, by Assistant 
Cleveland Rockwell, has been confined to the southern bank of the river. Commencing at Astoria 
on the 1st of July, the topographical survey was carried, in the course of the season, eastward 
somewhat beyond the mouth of John Day's River, and westward to include part of the sea-coast 
of the Pacific beyond Point .Adams. Assistant.Rockwell was aided by Mr. L. A. Sengteller. The 
following is a synopsis of the statistics of field-work: 

Shore-line smeyed, (miles) .... - • - ...•........ - .. - ...••..... - ...••.. - .. - . . . 39 
Marsh, islands, &c., (miles) ............•..... .., ...............•....... - . . . . . . 59 
.Area of topography, (square miles)._ ... _. __ ............... _ ... _._......... . . 19 

This survey i.s comprised on two sheets, of' which one includes the peninsula of Point Adams, 
the location of the military post of Fort Stevens, and the south side of the river as far as Young's 
Bay. The second sheet represents the vicinity of Astoria, Tongue Point, and other features within 
the plane-table limits. The surface details of the two sheets mark plainly the change of character 
that occ·urs at Young's Bay, the shore of the river above it being high and bold. • 

"The whole country is not only covered with a heavy growth of the hugest evergreen timber, 
but densely clothed with thick and impenetrable bushes, chiefly of the berry-bearing class. This 
dense jungle is the principal impediment in prosecuting the topographical survey. The north (or 
·washington Territory) side of the river is very bold, almost mountainous. Cliffs and precipices 
occur at almost every point. 

"Above the remarkable neck of land called Tongue Point, where the river widens into a large 
sheet of water known as Cathlamet Bay, there are again large areas of tide lands, or swamps, inter
sected by numerous channels. Some of these channels are navigable, and are used by the small 
steamers plying between Astoria and Portland. 

"The smoke from fires in the forest became quite troublesome at the end of .August, and soon 
after enveloped the whole country, obscuring the sun and seriously impeding navigation even at sea. 
For this reason no work could be done on a third plane-table sheet, which was projected to include 
part of the north side of the Columl>ia, above Cape Disappointment." 

The party of Assistant Rockwell is now engaged on the shore of the Santa Barbara Channel. 
Hydrography of Columbia River, Oregon, (Sketch No. 26.)-This important survey, commenced 

at the ontset of the present working season, was prosecuted during the winter by Assistant Ed ward 
Cordell with a party in the schooner Marcy, and was completed near the end of last April, leaving 
at that date outstanding the development of the bar and approaches. 

Relative to the survey of the river between Three Tree Point. and Gray's Bay, Mr. Oordell 
reports: "A careful examination of the waters .to the northward of the Snag Islands developed a 
new channel, wider and straighter and with 1-f feet.more water than the channel heretofore used, 
to the southward of those islands. Since the discovery of the new channel obviates the necesRits 
of passing over two other bars of 14! feet in the -old channel, vessels will hereafter, when the new 
one is buoyed, avail themselves Of it and find only one spot, of 16 feet shoalest water, obstructing 
its passage." 

The inside channels and passage& betwoon Tongue Point and Ca,thlamet Read, used by rlver
st.eamers only, were also sounded out, and the outlines were traced of the i1Jlands, marshes, ttat.a;' 
and bare sboa.Js existing in Cathlamet Bay. 
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The hydrography of the Columbia being speciall;r called for by the Chief of Engineers, Major 
General Humphreys, the survey in all its details was made conformable to tbe wishes of the Engi
neer Department. These were made known to the working parties by General Barton S. Alexander, 
of the Corps of Engineers. For the work at the bar and in the approaches, the steam-tug Katy :was 
assigned by that officer to cooperate with the hydrogi;aphic party of .Assistant Cordell. With that 
assistance the survey was vigorously pushed, and was finally completed on the 8th of September. 

Great and remarkable <:hanges since the year 1852 were developed iu sonnding at the entrance 
of the river. In reference to the entire work the hydrographic inspector remarks: "The results of 
thls survey are imrwrtant, first, in the discovery of a channel above Astoria, having nearly two 
feet more water than the old channel; and, secondly, the development of the changes on and about 
the bar. These last verify the traditional laws of change as well as the results of former surveys 
The permanent main channel is the noi·th channel. The south channel, now the apparent main 
channel, is temporary, and at present in its most favorable condition. It has hitherto, from this 
position, gradually approached Point Adams, contracting its width and shoaling its bar, until it ran 
close along the beach, where it ultimately closecl. In the mean time Sand Island and the middle 
sands moved eastward, and the north channel widened until it became the only navigable chan
nel. The south channel would not again become navigable until in the course of years, say eight 
or ten, it had worked out to the westward below Sand Island, to its present n,osition." 

In reference to the north channel .Assistant Cordell reports: " It is more crooked and con
tracted than formerly, and the depth of water on the bar has decreased from five to three and a 
quarter fathoms: During strong northwest winds it breaks completely across the bar.'? 

For the special use of the Engineer Department, ll.fr. Cordeli made a triangulation of the mouth 
of the Columbia, marking as stations Cape Disappointment, Chinook Point, Point Adams, and 
Sand Island. The stations were secured by blocks of sandstone. The results of the triangulation, 
giving the distances and geograpltical positions, were furnished to Cap.tain Raymond, United States 
Engineers, in charge of Fort Stevens. Upon the <lata thus derived the topography of the Columbia 
Entrance was prosecuted by Assistant Rockwell. 

In connection with the soundings near the bar, and simultaneous with those near Astoria, tidal 
observations were made during two Juuations at Cape Disappointment, and at Fort Stevens, (Point 
Adams.) .An ·intermediate title-gauge was erected in a little cove at Sand Island, but Assistant 
Cordell was forced to abandon it because of its exposed position. High and low water, and the 
direction of the currents, were repeatedly observed in twelve fathoms water, outside of the bars of 
the north and south channels. Commodore Watson, light-house inspector, assigned the schooner 
Ellen to aid in the observations, and Mr. Cordell furnished in return all needful information 
respecting the buoys for the channels embraced in his survey. At the request of Commodore 
Watson the hydrographic party in the M\rcy took up the sea-buoy off the entrance to the north 
channel, (to be plact,>d off the south channel entrance,) and placed a first-class reli buoy near the 
entrance, point of Clatsop Spit, for the guidance of vessels clearing that point. 

The prosecution of soundings on the Collllilbia River during winter was attended with danger 
to the safety of the surveying vessel. Freezing weather in January, followed by strong northeast 
. winds, tilled the lower part of the river with Ja.rge fields of floatiug ice, and though }fr. Cordell 
hastened to get the Marcy into a place of shelter, a considerable part of the copper sheathing was 
torn off and the planking was cut two inches deep by the ice-drift in less than half an hour. The 
vessel was sav~l lly being beached at Young's Point. No disaster occurred to the members of the 
party, although the night of the 8th of January was passed in great personal peril, not only to 
them, but to the crews of oth~r vessels in the river. The Marcy was next day safely moored at the 
steamer's wharf at Astoria, and with slight repairs was used during the entire season. 

The statistics of the hydrogra.phic survey of the Columbia River, including the bw: and 
approaches, are as follows: 

Miles rnn in sounding_ ...•............•...................•. · ...............• 
Angl~s • _ ..• _ ... - - - - .. - .•...•..•...•....••........ · · .. · · . · .. · .. · · . · · · · · · · · · · 
Number of soundings ......•.. - ....•.•••.................................... 

Sub-Assistant Farquhar was attached to the hydrographic party, and during the latter part of 
the season Mr . .Albert P. Redding served as aid. 
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Triangulation of the Strait of Fiwa, lVashington Territory.-When my last annual report closed 
.Assistant ;r, S. Lawson was still engaged in the vicinity of Protection Island, ia triangulation work, 
with a view of perfoeting the connection between the astronomical stations at.Victoria and Point 
Hudson. This wa{\l partially done, notwithstanding the smoky atmosphere and very unfavorable 
weather prevailiug at that period. The opportunity was taken to reset and to make more perma
nent the marks for identifying the important astronomical station at Point Hudson. After turning 
in the results of field-work to Assistant Davidson, l\Ir. Lawson resumed the triangulation at New 
Dnngeness, but, finding much hinderance in the prevailing· southeast gales, soon transferred his 
party to Steilacoom, and closed the working season in the field by additional measurements in the 
triangulation of Puget Sound. The brig Fauntleroy was then taken to Olympia and laid np for 
the winter. Assistant Lawson and his aid, Mr . .J. J. Gilbert, then engaged in the office-work and 
computations. All the sheets and records due from the party have been received. The following 
is a synopsis of the triangulation: 

Stations occupied. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . 12 
Objoots observed ..•................................•.......•........... , 54 
Angles measured . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 44 
Number of observations.................................................. 2,322 

After completing a survey that will be mentioned under the next heading, the party of Assist
ant Lawson returned to this vicinity, and traced about six: miles of the shore-line to the westward 
of Point Wilson, and mapped the neighhoring featmes. • 

Mr. liawson is now engaged in the plane-table survey of Port Discovery. This work was pre
ceded by connecting the local triai1gulation previously done there with the triangulation of the 
Strait of Fuca, determined hy the party last year. Six stations were occupie.d in perfecting the 
connection, and over a tlwui.and angular measurements were maue with the theodolite. 

Top<>graphy and hydrography of Port Madison, Washington Tl3rritory, (Sketch No. 27.)-Tbe 
survey at Port Madison, which is on the west side a.nu about miuway in the course of Admiralty 
Inlet, was taken up by Assistant Lawson early in the present surve,ying season. The plane-table 
sheet. coll.tains the details adjacent to about twenty-five miles of shore-line, and also tbt} northern 
entrance to Port Orchard, which is connected by a water-passage with the western side of Port 
Madison. The surfacti of Port Madison covers about fifteen square miles. A tide-gauge was 
early started and was kept in operation while the party was occupied in field-work and hydro
grapby. The soundings were made mostly with the boats of the brig Fauntleroy, but the tempo
rary use of a steam-launch was had in running lines out to the deep wate1. of Admiralty Inlet .in 
the approaches to Port Madison. The hydrographic statistics are as follows: 

Miles run in sounding .... _ ..•........•........ '. .. _ . . . . . . . . . . . . . . . . . . . . . . 288 
.Angles measured ...........•........ _ ........ , ...................... _.. 1,178 
Number of soundings ............................. - . . . . . . . . . . . . . . . . . . . . . 11,120 

At the request of Lieutenant Colonel Williamson, Assistant Lawson accompanied that officer 
on a t-0nr of inspection through .Admiralty Inlet and Puget Sound, and commuuicat-e<l in writing 
t;be results. of his personal experience and observation relatiye to the lights needful for navigation 
in those wat~rs. The report was accompanied by a chart marked to show t.be pOBitions of ligbt.s 
deemed advisable, and also by topographical sketches showing the sites recommended. 

Tidal observations.-Mr. L. Wilson has remained in charge of the self~registel'iug tide-gauge 
at Astoria, Oregon, under the supervision of .Major G. H. EUi-0t, of the United States Engineers. 
Mr. Wilson still continues his comprehensive record of meteorological phenomena. 

COAST OF ALASKA.-(SKETCHES Nos. 20, 21, AND 2'.l.) 

· · Alaska reconnaissanoo;-Assistant George Davidson, after returning from the eoast of .Ala.aka, 
passed the winter and spring in drawing and inking the surveys made dnl'ing the reconnaissanee 
expedition, and in oollecting and combining for ehart purposes the oft':llhQre SQundings. In the 
coarse of the season, Mr. Davidson collated information from upward of eighty published v<>1umes, 
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and combined the results of his own observations in preparing the Alaska Coast Pilot, similar in 
character to the useful Directory of the Pacific Coast of the United States, of which two editions 
have been given in the appendix of previous annual reports on the coast survey. Assistant 
Davidson is now at San Francisco in general charge of the field operations on the western coli.st, 
and preparing to make a reconnaissance for continuing the main triangulation of the ooast of 
California. Before sailing in November, he had prepacred a third edition of his Directory, which 
is about to be issued as a Coast Pilot for California, Oregon, and Washington Tcrrit-Ory. Under the 
direction of Mr. Davidson, the astronomical work of the Alaska expedition has been computed by 
Sub-Assistant A. T. Mosman, and alS<T the results of the local triangulations made at Sitka, St. 
Paul, and Iliouliouk. Sixteen of the numerous views drawn while the party was on the coast of 
Alaska have been lithographed under the immediate eapervision of the chief of the party. The 
attention of .Assistant Davidson has also been given to the extension of the list of time-stars us.ed 
in the survey for astronomical purposes; an aggregate of twelve thousand observations being thus 
not-0d for the positions of stars. 

The Alaska Ooast Pilot is nearly complete in manusoript, and will be published at an early day. 

COAST SURVEY OFFICE. 

The general direction of the opemtions in the Office of the Coast Survey, where the materials 
g-.ithered by the field-parties are combined and published, has remained as heretofore with Assist
ant J.E. Hilgard. The work of the Office is kept close up to the field-work; the results of each 
season are fully elaborated within the subsequent year, and all accumulation of back work is thus 
avoided, except so far as the completion of the survey O\'er more exieuded areas affords the data 
for comprehensive adjustments of geodetic results and for charts of a general character. Such 
final elaborations are likewise effected whenever practicable. The operations of the past year are 
briefiy stated below. 

In the computing division, under the able charge of Assistant C. A. Schott, the force employed 
and distribution of duties has been the same as for seYeral years past; Assistant T. W. Werner 
computing the current triangulations; Dr. G. Rumpf making the verifications of the same by com
parison with the :field computations, keeping the re.gisters of geographical positions, and making 
the compntations for the final adjustment of the triangulation, assisted by Mr. E. Courtenay, 
who also performed the clerical work of the division, while Mr. J. l\fain made computations of 
astronomical work. 

The computations of adjustment by the method of least squares have received the personal 
alfontion of Mr. Schott, who in all cases est.ablished the conditional equations. Among his labors 
may be specially mentioned the oomputation of the geodetic measure of an arc of the meridian 
passing through Nantucket, which forms the subject of Ap~ndix No. 9; the adjustment of the 
secondary triangulation of Long Island Sound, Appendix No. 8; special computations of consider
able magnitude relating to the changes in a tidal wave eutering a harhoq and observations of the 
ma.gnetie declination, dip, and intensity on three days of each month throughout the ~ear. 

The tidal division has been continued under the ebarge of l\fr. R. Avery, by whom, with the 
assistance of Mr. A. Gottheil and Mr. J. Downes, the tide-tables for the year 1869, for the prin
cipal ports of the United States, have been computed, and their lJUblication supervised. The reduc
tions of tidal observations in progress a.t stations on tke coast have been kept up, and tables of 
tidal constants for all the chart.s prepared during the year have been supplied. .A somewhat 
extended discussion of three series of tidal observations at Sitka may be specially mentioned, as 
well as an examination of the remarkable earthquake waves observed on the Pacific coast. Iu the 
general work of the divisi-On llOJile ·&id was rendered by Miss M. Thomas. 

I.n the hydrograpbic division the work of the sounding parties is mapped, the reduced drawings 
ot hydrogra.phy or charts p1-epared for publication are -.,erified, sailing directions and all other notes 
relative t;o navigation are prepared, under the direction of 0. P. Patter·son, inspt>.ctor of hytlrog
raphy, by Kr. E. Willenbiieher, aided by Mr. J. Sprandel. 

The work in tae drawing. division has been carried on under the immediate dirN·tion of 
Assistant Bilgatd, aided hy W. T. Bright, whOlSe assistance in planning tbe work and in preparing 
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map projects has been of great value. Drawings for engraved charts have b(',('U made by .A. Lin
denkohl, chief draughtsman, and by Messrs. H. Lindenkohl, L. Karcher, and .F. Fairfax. Traced 
copies of maps have been made by "\Y. :Fairfax and B. Hooe. Copies of manuscript maps and 
charts, or portions of such, are frequently furnished, upon request, to other branches of the public 
service, as well as .to private persons, the latter of course paying for the cost thereot: This is an 
important form in which the information collected by the Coast Survey becomes available to the 
public, and a list of the maps so furnished during the year is given in .Appendix No. 2. .A list of 
the maps and charts, either wholly drawn during the year or the work on wllich has been continued 
as far as the material on hand permitted, together with the names of the persons eugaged upon 
them, is given in .Appendix No. 3. Views of head-lands and approaches to harbors have been taken 
during the year by Mr. 1V. McMurtrie, and were afterward drawn by him for engraving on the 
charts. 

En{l1·aving divi8ion.-Under the efficient superintendence of .Assistant E. Hergesheimer, the 
work in this important branch of the Office has made good progress, and a marked gain in economy 
bas been effected, without any decline.in tbe quality or style of the work, which, on the contrary, 
has improved in force and pers1)icuity. Forty-eight charts ha,ve been in progress of engraving 
during the year, of whicv.ineteeu have been completed and published. There has been no change 
in the engraving force sllfCe the previous year. The charts WOl'kcd upon, and names of engravers 
engaged upon them, are given in Appendix No. 4. 

Messrs. J. Enthoffer, II. C. Evans, .A. Rolle, a.nd A. Sengteller have engraved the first-class 
topography. Messrs. J.C. Kondrup, A. M. l\Iaedel, R. F. Bartle, and W. A. Thompson have been 
engaged upon topography; and Messrs. H. S. Barnard, W • .A. Thompson, and F. W. Benner upon 
sanding. The first-class lettering has been engraved by Messrs. J. Knight and E. A. Maedel. 
Messrs. A. Petersen, J. G. Thompson, and E. H. Si1)e have also been engaged upon lettering. 
Soundings upon the preliminary charts have been punched by Mr. A. Buckle. Mr. E. Molkow has 
pantogra11hed the outlines of the 40 i 00 scale charts. 

The clerical duties of the division have been performed, until July 1, by Mr. W. N. Meeks, alHl 
since that date by Mr. G. A. Morrison. 

The electrotyping and photographing have been continued by Mr. George Mathiot. Thirty-one 
copper plates-nearly all of the largest class-have been made by the electrotype process, seventeen 
of which were mold-1llates, or "altos," taken from engraved plates, and fourteen were printing 
plates, or "bassos." Three of the altos, viz, "Savannah and Wassaw ," coast chart Nos. 5 and 
281 were constructed by fitting together portions of other plates, anu incorporating them by the 
electrotype process. The photographic reduction of topographical sheets to the scales of .publi
cation, as patterns for the engraver, has been continued as heretofore. 

The diYision of charts and instruments, which includes besides the safe-keeping of the archivM 
anu instruments, the map-printing, gale and distribution of ch:irts and reports, the instrument and 
carpenter shops, ha.s been under the suvervision of Mr. J. T. Hoover. The duty of registering and 
filing the original maps and charts of the survey, and the records of observations made in the field, 
us well as k('cping an account of the same as they are used in the Otlioo, has been performed by Mr . 
.A. Znmbrock. Twenty-five topographic and forty-sewn hydrographic sheets have been turned into 
the Office during the year, and one hnndre(l and ninety volumes of trigonometrical, .astronomical, 
and ma.gnet.ic.'l.l observations, two hundred and seventy-one sounding-books, and eighty-eight tide
books. 

The copper-plate printing ha.<s been done by Mr. T. V. Durham; the map-room has been in the 
care of l\Ir. T. McDonnell, and Mr. H. Nissen has prepared the backed drawing-pa.per for field and 
office use, besides performing the miscellaneous duties pertaining to the folding-room. 

An aggregate of thirt~en thousand nine hundred charts have been issued during the year, and 
four thou.sand three hundred copies of annuaI reports of various years have been distributed. 

The work of repairing instruments, and of rooonstructing those .now out, has been performed1 
nJJder the supervision of :Mr. W. Wiirdemann, by J. Foller, (). W. Blaek, and W. Jacobi. The 
woodwork of instruments, their packing for transportation, and all work of carpentry requ~ in 
the Office has boon done by Mr . .A. Yeatman, a.8%ist.e.d., during part of the time, by George Plim1ey. 

The clerical dntfos of correspomlence and a.cconnti'i of the Office have bef'>ni as during paittyears, 
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performed by Mr. V. E. King, assisted by Mr. William H. Davis. In the hydrographic division 
Mr. T. Emory, and, in the engraving division, Mr. George A. Morrison have been employed as 
copyists. 

PROFESSIONAL PAPERS.-Besides the memoirs already mentioned in their proper connection, 
there appear in the appendix to tbis report the following papers of a professional character, illustrat
ing the methods and practice of the Coast Survey, viz: No. 6. Mode of forming a brief tide-table for 
a chart, by R. S. Avery, in charge of the tidal division of the Office; No. 7. Memoranda relating to 
the practice of the secondary triangulation of the Coast Survey, prepared by Assistant R. D. Cutts ; 
No. 10. Addenda to Appendixes Nos. 9 and 11 of Report for 1866, relating to observations for time 
and azimuth, prepared uy Assistant Charles A. Schott; No. 11. Note on Gulf Stream explorations, 
by Assistant H. Mitchell. 

GEOGRAPHICAL POSI'l'IONS.-The list of geographical positions of stations determined in the 
progress of the Coa.st Survey is continued from previous reports in Appendix Ko. 13. 

GEOGRAPIDCAL NAMES.-Much embarrassment has been experienced in the Office from the 
unsettled orthography of names of Indian origin, and from t11e frequent changes in local names 
derived from those of 1>roprietors. The assistant in charge of the Office has availed himself of 

·the advice of persons, in different parts of the country, learned in the aboriginal tongues, or con
versant with the history of the settlement:::; aud the original names of families and localities. 

He takes this occasion to express his great indebtedness t-0 the late Professor .T. II. Alexander, 
LL.D., of Baltimore, who had the kindness to redse the nomenclature on the charts of Chesapeake 
Bay and its estuaries. It is to be regretted that his notes, scattered over maps and in letters, are 
not in a form to be readily combined into a memoir, as they are full of matters of historical, 
archreological, or linguistic interest. 

A similar discussion, in a more systematic form, for the coast of :Maine, has been undertaken, 
at the instance of Assistant Hilgard, by the Rev. Ed ward Ballard, secretary of the Maine His
torical Society, whose first contribution is printed at the end of this report, as Appendix No. 14. 

ISTHMUS OF DARIEN. 

In the spring of 1867, Assistant D:ividson, after baviug collated the best information tlien 
extant in regard to the Isthmus of Darien, and in particular the observations made on the ground 
by M. Hellert, embodied the results, which will be found in .Appendix No. 15. These, with his 
suggestions based on a personal visit to the Isthmus of Panama in the preceding winter, in regard 
t-0 means and expedients for prosecuting explorations, are inserted for any reference that may lie 
desirable in future, in new of the interest now manifested by the public in reference to the practi
cability of a ship-canal across the isthmus. 

CONCI~USION. 

During the illness of my lamented predecessor, the administration of the surn~.r foll upon the 
shoulders of the assistant in charge, J. E. Hilgard, esq. The distinguished ability with whid1 
this difficult service was discharged was manifest to all. His familiarity with aE the operati011s 
and officers of the survey was thereby strengthened. He has extended to me the beuefits of this 
experience liberally and loyally. While I willingly acknowledge myself under deep and lasting 
obligations to him for the aid thus rendered me, I can also testify that in all respects he lias been 
equally true to my predecessor, the greatness of whose reputation has not been diminished in his 
keeping. 

The important services rendered by Samuel Hein, esq., general disbnrsiug agent of the Coast 
Survey, deserve earnest commendation; his experience, rigid and systematic econom;y, and 
unerring reetitude contribute essentially t-0 the easy progress of the sm'\'e,r. :'.\iy 1wiuci1ml clerk, 
W.W. Cooper, esq., must also receive my hearty commendation for unwearied exertions in the 
performance of his duties. 

Respectfully submitted. 

Hon. HUGH McCULLOCH, 
Secretary of the Treasury. 

' 

BENJAMIN PEIItCE, 
Superinundcnt United States Coast Suri·ey. 
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APPENDIX No. 1. 

Disfribution of tlw pal'tW>l of th-0 Coast Sun•ey u1xm the COMIB of the T7nitcd Stat"" du>'i119 ll<e s111't"cpfo9 eec1s011 of 1867-'68. 

Limits of sections. 

SECT!ONl. 

.A t1antic coast of Maine, 
New Hampshire, Mas~ 
s.achusetts, and Rhodo 
Island. 

No. 1 

3 

L'lcalitk;-; of opcrationis. OpeC'ations. I Persons contluctiug operations. 
1-~~~~~~~ 

I 
Triangulation ..... i G. A. Pairflcld, assistant; F. W. ; Triangulation fur the plaue.falJle fHlITPY ()f the 

1

1 

Perkins, aid. / Fox hlarnl~ and otlwrR. in the entrance of 
\ PenolJscot Ba.y. (See also Sec.tiou IY.) 

Topography ______ j F. 'V. Dorr, a.ssistant; H. G. Qg. Topog-ra11h;v of Vina] llaTf>n ancl C1f iRla.ndR 

1

1 den and Joseph Hergosl1eimer, southward of thfl Thoroughfare, in 1'n1obseot 
aids. Bay. (See also Sedions IY and VIII.) 

Ryd.rography...... Charles J" nnken\ sul>-assistant; L. Soundings tleTeloping the- Fox lrdand Tl1or-
' D. Wright and G. ,V. Ili6scll. onghfare and ita. east and west approad1cs. 

aids. liydro{i?;raphy- of l)enoliscot Entrance con
tinuctl eash•rnrd of Seal IMlaml Rock. (Bee 
also &~ctfo-n \ .) 

Topography . . . . . . W. H. Dennis, assistant: F. H. Plane-table sttrYPJ- of Tennant:s· Harbor. &~al 
Rarllor, an\l }.toRqu1to Harbor, ~nl1 of tllC 
adja.cent shore of G-corge·s River, ~{e. (8ee 
also Seetiou '.~.) 

Agnew 1 aid, (part of S€Mon.) 

Topography .... Charles Hosmer, sub-assistant; Topogrnpb;y of th(~ Mc·domak Iliver completed, 
O. H. Tittmanu, aid. and sun-ey of part of the west side of 

George's H.iTer, Mc. (Sec also Section V.) 
6 Hydro6raphy .. _ R. E. Halter, 2ub-a.ssiatant; W. Soundings hetweeu Pema~1uid Point antl Allen's 

Island, completing the hydr(l,graphy of Mns
con~nR Bay, Me. (See also Sections m 
an<l IX.) 

10 

11 

12 

13 

I 
I 

W. H•rding:, sub-assistant, (part 
of season;) W. I. Yinal, aid. 

Triangulation.__ S. C. McCorkle, aasistant. •....• __ Trim1gnlatic>n of Kenne-bee Rh-er, Me., ex. 
t~nde-d fro-m .Metrymeeting nay northward 
t-0 Augusta. (Set· <•foo Section TII.) 

Hydrography .•.. J".s.n_,.a<lford,flub-assisia.nt; Geo. Dc-velopment of kd:.;::es ne-ar Ke1111t·he-c Eu-
(J. Schaeffer, jr., aid. trance and .iu tllat river. Sounding of Dam

ii:move Harbor awl of the ''icinity of Cape 
Small J>nint. At:'MitionaJ R01UJ'diugs in Wh;
cal'\set Ha:rlmr, and tl~'\""elopnw-1.1t of Half. 
Way Eock, in Casco Elltrance., Me. (Se-0 

al""> Section IY.) 
Topography ...... C.H. Boyd, sub-assistant .•....•... Planc-W.blc snrYeyof Half.\\'ay n-0ck, iu the 

Topugra}lby ······i A. W. Longfellow, a&!!istant ...... . 

'I'rianguls.tion, t;(). / .r. A. Sulh·n111, assistant; Horace 
pograpl1s, and Amle-rson, sub-assistant: A.Lin-
hydrography. denkohl a1al J. N. McClintock, 

aide. 
Triangulation ..•.. Charles Ferguson, snb-aosiotant. 

entrauce to Ca1:5co Day, Me. (See also S-Oc
t>on VIII.) 

Detailed sut--Vf)y of t11e shores of \.-Y inne,Q:ance 
llay and of tho lowN· pai·t of New 1tfe~ulows 
}{iYl"r, Me. 

Munjo.r Hill minutely snrYf'Je<l for th<' city 
authorities -of Portland, ]Je. H,ydrogra1•llic 
development of the '7icinity. (S~c also Se-c. 
tion VIII.) 

Triangulation of i"aC(1 Ba~-, 11!e., between Wells 
Village and Richmond Island. (See also Sec· 
tfon V.l 

Triangulation, to. 
j)<>grapby, and 
hydrograpliy. 

C. H. R<lyd a,nd H. W. Ba-elte, sub- Triangulation of the Yicinit.y of' Dennis, Ere\~-
assistants; J. G. Spaulding, aid. ster, Orleans., Rat'Wick, and Chatham, (CRJW. 

To)lOgra.pb.y . . • . • • Hull Adams, Msista.nt ; H, L. 
Mariudin, aid. 

Cod Peninsula.) Topography of the '""icinity 
of Chatham. Hy<lrogmp.hy of Pleaaallt :Bay. 
(See also S..ction• IV and VIII,) 

Plane-table survey of Cape Cod Bay botwoou 
Orleans and Brewster, and of the Coaat of 
the peninsula be.t.ween Nansett antl the en~ 
trance to PleMa.ut Bay. (8ee also Secti<m VI.) 

15 r To}lOgmphy ..... . P.C. F. West, IU!Sistant .•.•• Detailed survAJ' of Sursuit and Nobscnsse,t 
Harbor., cCape Corl llay,) and of tJie ba~· 

e1tore between Brewster and North Dennie. 
1 Re,sur-vey of Monomoy Point, :Maas. I 

H : Hydrography ..... 

· 1 

17 
1 

Triangulation .•• _ 

F. F. Nes, Btlb-a.eeietant ..••...•.•. ! Soundings on the Shovelful! Shoal and in the 

I viciuity of Pollock Rip, off Monowoy. Maas. 
(See a.loo Sections Il and IX.) 

F. P. Webbel', a.esistant. -· .••••. ··\ Det<lrminatio11 of the p.ositiou of the light-ship 
on the'' Hen and Chickens," (:Buzv_.ards' Bay.) 
(See also Sootion VIII.) 

"i . 
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Al'PENDIX No. 1-Continued. 

!rartie•·f Opcmtfons. I Pe"6ons condncting operations. 
~~~~~~~~~I 11~~~~~~~~~~~~~-1-~~~~~~~~~ 

Limit1:1 of Bt!Ctions. Looali tics of opera.twns. 

I SECTIO:i I-Continued. 

I
I No.18

1

1 Triangulation. - _ · 1 S. C. McCorhle, ruisistant .. - ... - . . Points dctcnninod for the plane-table snrve~· 
of the shore of W ickford Ilay, R. L, and ad
jacent shores of Narragan(iiet Bay. (See also 

I Section Vil.) 
, 19 1 Top-0grapb~-....... 

1 

A. M. Harrison, assistant; JI. U. Detail•<l topography of the shores of Narra· 
1 j De Wees, sub-assistant. ganset Bay continueil, in the vicinity of 

SECTION ll. 

Coo.t of Connecticut, 
New York 1 and New 
Jersey, including, also, j 

P('-nna:;: lvania arnl part 
of the ooast of Dela
ware. 

SECTION III. 

Coast of 1mrt uf Dt•Ja. 
ware; ooast of Mar.Y
land; anti pat1· of tlw 
coa~t oJ' "\o'il-ginla. 

BECTroll IV. 

Coaat of part of Virginia. 
and ooaat of North 
Carolina. 

! 1Vicli'.ford Ha.rhor, Warwick Neck, Grt'len-

1 

wich Bay, .awl llear Warren, :R. I. {See also 
I Section VII.) 

20 I Hydrograph:; .... 

1 

F. P. Webber, assistant; F. D. 1 Hydmgrnpby of Narragansct llay oomplet<ld 

I 
Granger and A. P. .Barnal'd, I by soundings 1 in lhe vicinity of Canonicut 
aids. I Island, Ho11e Island, and Quon•etroint. {See 

also Section VIII.) 
Ti<lalobservations.i A. C. Mitchell, G. D. Wooster, Observations with self-regist-0ring tide-gauge 

I H. Howlani>. at Owl'R Hf\ad (PenoliRcot Entrance) closed. 

Triangulation .. _ .. ; John Farley, aeaistm1t ···-••H-•·· 

2 Tides & cmrent«, I I< •• H. Geril<'•, a•sistant; F. F. 
toP,,graphy and I N ea, aub-aasiotant. 
hytlroivaphy. 

I 
I 

3 Triangulation .. _ • .\ \V. S. E<lwru:'ds 1 as..c;istant ••••..•• 

Topogrn}lhy • _____ \ C. M. Tiachc, as.sistant; Eugene 

1 

Ellicott, aid. 

Ti(lalotser-vations.
1 

R. T. Bassett, A. C. Mitchell .. 

GeodeLic 
tions. 

opera- C. O. :Routell~, assistant i F. H. 
.A giicw, aid. 

Serif's continued with the. same instrument 
at North Harbor·, Penobscot Bay. Continu
ous obserYatioua at Charlestown nary ya.rd, 
Mass. 

Primary station-points examined on the ooast 
of Connecticut, New York, and New Je-rsey, 
and othcro between Philadelphia and the 
head Qf Chesa11.,ake Bay. 

Levelings along the East River at Hell-Gate, 
and special obRPrvations on the tides and 
currents. Hydrograpbic resurvey for pilot 
commissione.re. of the harbo:r channel be
twf>en New York Citv and Staten Island. 

' Pio.no-table antl hydrowap!iic survey of' the 
entrance to :Rondout Cl'ook; a.nd examination 
of liydrogra,phic changes in the "'Vicinity of 
t.be lights on the ri'l"'er betweeu Hn<lsou City 
and Albany, N. Y. (8ee also Sections I and 
lX.) 

Connection of geodetic work of New Y c>rk Har
l10r "'ith tLe trian.e.-rulation of the coast of 
New Jersey. 

Planc-tabJc s11ITf"y of the -cos.at of New .J eraey 
between Squan Hiver and l3arnegat Bay. 
(See also Section V.) 

Series of observ-ations continued with aelf-regis-
tering tid~-gaitbre on C'rtJvernor's Island. (New 
York Rsrbor;) and with tho box-gauge a.t · 
Hamilton Ferry, .Brooklyn. Bench-marks 
established at statiQnB on the coaat of New 
Jersey. 

Bill St.ation and Webb, near Washingron City 
oceupi\>d as points in the primary trianguia.: 
tion south -0f Kent Island baM. Magnetic 
clement« determined at both stations. (See 
also Sootions I and V.) 

2 Topography and 
hydrogrnphy. 

J. W. Donn, sub-aesletant; R. B. l'laue-table sun<'Y and sounding of 08tuaries 

3 11 ydrograph,f - . - - . 

4 H,;-drography ___ •. 

Tida.l e>i>lervatfans. 

Palfrey, aill, (pa.rt of •eaeon.) on the west side of Chesapeake Bay. 
Clarence Fenda.U, snb-a.ssistant, Hydr~graphy of estuaries on the east sid& of 

(part of seas())l ;) A. F. Penrl, Chesapeake Bay, an(l. soundings In the de-
a.itl; W. w·.na~ding, sub-assist- :pendenci°" of M<>hjack Bay, Va. (Soo aJao 
ant, (part of St'M<>D-) Sections I anti IX.) 

J. W. Donn, sub-assistant. - • - ..• - ·I Development of the vicinity of Jlowler's Rock 

Acting Maeter :Robert Platt, 
U. S. N., assistant; Gemhom 
Bmdford and J. B. _.A.damson, 
aid a. 

E. F. Krelle·-···----·--··-·---·· 

and Corner Rock in Rappahannock River. 
&un<ling• in EllzabetJ1 River, Va., dmtnlng the 

dimensions of the "Menimack" wreck, as. an 
obstruction t.o the navigation. {See also Sec
tion• IV and VI.) 

Observations oontinu.ed with tlle self-register
ing tide-gange at Old Point Com.fort, Va.. 

1 :Reconnai"811DM . _ _ Richard D. Cutts, "881Btant; Ji'. Site B'3lected fot baa..-line and scheme of tri· 
anp;ulalion laid out for connooting statiAmJJ 
ne.a.rCnp6 B(mry1 Va., withthe:Bodie'shland 
haMJ on the ooast of North C'll"Olina. 

W. Perkllls, Aid. 
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APPENDIX No. I-Continued. 

Pf'rsonR conducting operations. 
I r 

Limits of sections. 
1
\Partie.s. Ope.rations. I 

SECTION IV-Continued. No. 2 l-Il-J-·d_r_o_gr_a_p_h_;,_•_ .. -.--.

1

.-A_ct_i_n_g_M_a_st_e_r_Ro_b_e_.r_l_P_l_a_tt-.-T'-.. -S-'. H;~:(\rog:rflph_,,. e::dt•nded southward of ~·aJse 
Localities of operations. 

SECTION V. 

Coast of South Carolina 
and Georgia. 

, SECTION VI. 

Atlantic, and partot the 
Gulf coa•t of Flcrhla, 
with tho reefs aud 
key& 

SECTION Vil. 

I N., mi:sistant; (}('rshom Bt'acl- I C:11w, alouµ: tlu· coast. nf ~(Jrth Caeoliua. 
foril1 and J.B. Adamson, aids. I (SeP also 81~dions 111 :rnd YI.) 

I
I 2 Trirmgula.tion ..... !, G. A. Yairfieltl, a.ssista.nt i F. w. I\ Trianpllation of Pttlll])ll.Co Sound.~- c., (~X-

I 

I
, Perkins, aid. · t(~ndod in th(~ vic~iuit;\ of thP t•ntrurn_·e tu t1lC' 

Ncm~c Hiver. (RPi• also ~1,r·tion I.) 

3 Tt1pograpby ·-· - . -1 F. '\V, Dorr, assistant; Il. W. Detailed survey of the s.hurc:-. uf Sf'n:-;(' Jli\ er. 
l:la.che. anb-a&;istant. N. C., cornJllf:'tetl by topograph~- below Smith ·H 

I>oint and Cedar Point. (S(•e also ~ect inn l.) 

4 Hy-drogra.phy. - ... ' J. S. Erndforcl, sub-assistant, F D Hydr·ngraphy of thP Nemm Hi Yer com11ldf'd 

I,rimary triangu
lation. 

Topography and 
bydt'U,b'T'1.1Jh.y. 

GrangPr and George C. Schaef
for,jr.r aids. 

C. O. Boutelle, assistant; Charles 
Fer;:;uson, sub-as-sistant; J. N. 
McG!intoo:k, aid, (part of season.) 

Charles Hosmer, snb-a-ssistant; J. 
N, ::iicCliutock, aid, (pal"t of sea. 
SO~-) 

3 TOJlQgropby .. - - - - l C. M, Dachc, assistant; Eugene I Ellicott, aid. 

4 Topography ..••.. W. H. De-nnis, asi;;ista.nt; J. G. 
Spaulding, aid. 

5 Hydrograpl1y . - - - Charle,~ Jnn'ken
1 

sub-a.ssistnnt.; I~. 

B.,Vrightand G.1f.1Usscll,aids. 

Topography and I C, T. Iarddla, sub-assi.stant; n. 
hydrography. L. Marindiu, aid. 

2 Ilydrography . • . . . Acting Master RolJt>rt Pllltt, I'". S. 
N ., assistant ; G ershom Bracl
ford :i.nd J. B . .A.damson, aids. 

3 ···-····---~····----1 L. F. Ponrt:-ilcs, assistant; Henry 
Mitchell, assistant. 

by sournling8 at its ,junction '"·itl1 Pam11lico 
Sound, N. (). (See also Seetion l.) 

Extension of the primary triangulation of thf:.\ 
coast of South Carolina to stations on thB 
Savannah Jtiycr. (Sec also St'-ctious I and 
III.) 

Dctaih~d survey of Parry ltilaml, S. C.; part of 
SL IldPna Island. aml otl1cr~ ac\iacent to 
Cbowan and Boaufort. Rivers: also of the ut>ck 
between Er-.aufort l{iYer and Battery Crof·k. 
Hy1l1'ognqlhy of 1l1e '7icinity of Jt•rirho Creek. 
{Se" also Sec"tinn I.} 

Topoirra pby of tbe lower part of Oasabaw !eland 
at the e:ntrauce to St. Catharine's Sournl, Ga., 
aud detailetl 1'Uney of thf" bhons of St. An
drew"s Sound. (See a18o ~·c-tiou JI.) 

F'lanc-.table sun-ey of the sbores of Doboy 
f:iomul, G-.a. (St~e also Section !.) 

llydrograpi1ic P.urn:•y inr1m1ing- Dohny S<111tHl. 
Ga., and its cntranc0. arnl the bar and ap
proaches. (Sec also St•ction L) 

Topogi·aphJ' of the Floridn Peni11snla cnst of 
Cft:pe Sable-, nud ofHw adjacent kt•ys. S1n.111d" 
inJ!S in the same vidnity. (Set! also Sec
tion I.) 

Hy11ro~a11hy of thP apvroache~ tu- the Florida 
Uect~ Dctcrminat,ion uf slloalR. in tl1e Ykin
ity {)f tht' ~farquesas., and t-0 the southward 
of Loggerh-ea(l Kci. Deep-~ea sc1u11dinµs 
for A}Wcinl puqmse&. (See also ~ctions III 
and IY.) · 

Deep-sea, soundingi:i ant1 ollservation of &<'ftll 

currents in the ·vieiuit_y of Salt K(•,\-llauli, aml 
acrcn~s tlic Gulf Stream, antl St., Nidiolas a1ul 
Santaren Chan1lt'ls. lnYestigatiuns rcla.thc 
to the growt11 of cornl. 

Gulf coaot of Western I 
Florida, and of pa.rt of 
Alabama. 

'I'riangulation and 
topography. 

S. C 11frCorkle, ruisistant; H. M. 
De "\Vees, sub-as.~ista.nt. 

Triangulation compktPd and shore lim\ "8nTYf') 

made of St .• Jo~PJlh's Ba~·. 1wrth of Cupp San 
RI.as, Fla. (See flh,io St-ct.ion ] ) 

Si<C'l'JON VIII. 

Gulf ooaot of part of 
Alal>&DH>, of Midsis· 
6ippi, aod of part of 
Louildana. 

2 Triall{,rula..tion and J. G. Olt.manns, as&ist.auti ]'\ H. 
topography. .Agnew, aid. 

1 Triangulati-On and C.H. Boyd, suh-as8istant; H. G. 
tupography. Ogden, aid. 

2 Ilydroj!r&phy ..... F. P. "\V"hber, assi•ta.'lt; Hora-00 
Anderson. -sub-assistant; A.. P. 

3 Longitude and lat
itude. 

Barnard, aid. 
G. W. Dean~ as8istant; Edward 

Gu<1tlfellow, a88istant; F. Blake, 
jr •. aid; S. C. Chandler, jr., aid. 

Az.inn1th det.eTn\.i.Uations and lineaT m.l''-aB\\l'f'
mcnt \lf the Gulf cOfi.flt lwt\l\"f'Cn J>errlicfo U:i~· 
and Mobile Point.~ A.la. (&>c aJso St·cti0us I 
aud III.) 

Triangulation of Birtl Islaml Sound, Grand J~AY1 
aml 11art of Isle an Tiretou Rt\nnd. Shore lint' 
anrvey of the e.ast bank of tho llississippi 
River, and of lagoon!'.i in the same vicillity. 
(SeA also Section I.i 

Soun<ling• e-0mpleted in Garden Islam! Ra.y. in 
East B .. y, 11J1d in "\Vest Ba).', lmtweeu th• 
pa.sees Qfthe]otissisgippi. (8eea1!11()8t•dfon I.I 

Astrrmomical obeerva.tionR an<l tdl'-grn11hfr f'X

cha.nges at N cw OI'h"-AlllS for the lnn_l!itmh• nr 
Gnlv~stun. Detenniuation of tlic lati:tmt .. 
and longiiude of Ship Sboa1 li:iht .. fwusc (}fi" 
Last falaml, La. (See aloo Sectioll IX.) 
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J~----------1--~----------l·-------------~--------------------l 
SECTION IX. 

Coast of part of Louis
iana and coast of 
Texa.2. 

SECTION X. 

Pa<Jiiic coast of Cali
fornia.. 

SE('TJO'.\ XL 

Coast of 01'et!Dll a.ml 
coa~t of Wai:i.hington 
Territory. 

Sl!CTION XII. 

No. 1 , L-0ngitude, la ti· 
tnde-, and ni.ag. 
netic obscrva· 
tions. 

I 

G. W. Dean and Edwaril Goo<lfel- LongituM of Gal-vesoon, Tex., determined by 
low, assistn.nts; F. :Blake, Jr., and 
S. U. Chandler: jr.1 aids. 

telegraphic exchanges. Latitude observa
tions at Lavaca, Tex:. Magnetic. el<'>ments 

i determined at botb stations. (See also Sec
' ti on VIII.) 

2 Hydrography ..... :R. E. Halter, sub-assistant: C. P. 1 Soundings and observations on the currents at 

3 

Dillawa)'' and It. E. Palfrey, aids. Galve~ton En1,rance for the Engineer ])epart-
t ment. Hyclrography extended in Matagorda. 
i Bay nnd L'\Yaca, Tex. (Se-e Section I.) 

Rydrograplty..... F. F. N.es and W. W. Harding, ' Hydrogra.phic surve;y of Aransas Pass~ Tex. 1 

I sub.assistants; A. L. Ross, aid. ~ arnl aonn<lings -continnf'<l in Corpus Christi I Bay. (Sec also Sectfous I and II.) 

Triangulation and 
kipogrl\phy, 

Topog1:aphy ·----· 

lV. E. Greenwell, assistant ...... . 

Aug. l'. RQfliz;ei·s and Cleveland 
Rockwell. assistants; G. Farqu
har.sub-assistant; A. -w. Chase 
and L. A. Sengt.eller, airls. 

' Secomlary triangulation of t.he coaBt of Cali
fornia from San Buenavelltura toward Point 
Duma, and topograr>by of th" coaJ!t of Santa. 
Barbary Channel from Santa Barbat·a toward 
San .Iluc-navcn&ura. 

Completion of the Uetailed plane-table Murvey 
of the penillsula near San Francisco for the 
Engineer D~partment, an1l resurvey of the 
western environs of the city of 8an .E"'ra.n. 
cisco, Cal. (See also S<lction XL) 

3 ....••.............. George Davidson, assistant·--·-··;' Compilation, for the use of navigators, of a 
genf'iral coast pilot for California, Oreµ:on 1 

I 
and Washingt<Jn Tell'itory. (See al"" Sec· 
tiouXIL) 

Tidal observation•., Ma,jorG. R. Elliot, U.S. engineers; , Series of tidal obscITations continued, with 
J ll. E. L'lulandt; A. Cassitly. 

l ; Topo.;ra.pby .::m<l 
!1;yt1rography. 

I 
A. W. Cha8~', ~nb-aMHiBtant; Ste:lt

man Jt~orne:y 1 aid. 

2 By<lrogra.phy ..... G. Farquhar, sub-as~ista.nt .••. 

3 Topogra_ph:;' . . . . . .. Ulevulan•l Rockw~ll, assistant; L. 

Hytlrography ___ .. 

5 Triangulation, to. 
pograph,r, ruid 
b.ydrography. 

A. Seugteller, aid. 

Edward CoNlell, assistant; G. Far
quhar1 sub-assistant; A. P. Red
ding, a.id. 

Ja.mcs S. Laws.on, a..ssistant; J.J. 
Gilbort, aid. 

srlf-r<lp:istering g-anJ!<•s, at the perman<>nt 
stations. San DiPgo and .il'ort Point1 near San 
}'r:rnci.sco, Cal. 

Plane-table recounaiRA.c'l·n~e and hydrogra.:phy of 
Yaquina Bay, Ore-g.; a.nd sketches of the ad. 
jacent OOAAt of the Pacific, northward to Cape 
Foulweather, and southward to Ca.pe Per
petua. (See aloo Section X.) 

Soundings to develop the channel of the Ne
halem River, Ouigon. (See aleo Section X.) 

Topog;raphical survey of tbe south shore of the 
Columbia River, Oreg., from Point .Adam• 
upward to John Day's Rh·m\ including 
Yonng's Bay and the Ticinity of .A.st.oria. 
(See Also Section X.) 

Hydrographic aur-vey of the bar and of the 
lower part of the Columbia River, Oreg., for 
the use of the Engineer Department. 

Triimgnlation of the Strait of Faca, in the 
vicinity of Protection Island, and near New 
Dnngeness. Pla.ne-ta.ble survey and hydro. 
graphy of Port .Madison, Admiralty Inlet, 
W.T. 

Tidal obaervn.tions. Ma,jor G. H. Elliot. U.S. Engineers; Obaervations continued with the •elf-regiater-
L. Wilso1i. ing ti<le-gange a.t .Astoria, Oreg. (Soe abo 

I 
Section X.) 

COMt of Alaska .................. -••• - ........... - • - George Davidson, assistant; A. T. Computation from tho records of triangnla.tfon 
Mosman, snl>-383istant. I and la.titude observations made in the rt><lon-

1 

naisaa.noo or th" ooast mid hubors of Alaska; 
oonstr!lotion of charts and \."iews; and com
pilation of a gBneral ooast pilot. (See abo 

I Section x.~ 
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APPENDIX No. 2. 

Info1·111atwn furnfahed from the Caa.sl S11rvey Office, by tracinga from original aheets, •fc., in reply to special calls, during th.e 
year 1867-'61'. 

Dare. 

1867. 
December 

1868. 
J311uary 

Febua.ry 

:M&rob 
April 

:May 

July 

August 

September 
Ckrober 

November 

11 

11 

2() 

27 
4 

12 
lS 

l!<i 
17 
21 

28 
11 
23 
27 

Names. Data furnished. 

Brevet :Maj. Gen. A. A. Jlumphrey8, Chlef Enginoor Hydrography and t.Gpography of Poiut Sal :i,ml vicinity, Cal. 
United States Arm~·· 

John de la Camp, civil engineer ..................... Topography ofChincoteaqne Bay and ricinity, Md. aml Va. 

E. L. Jdeyer1 city surveyor, Elizabeth~ N. J ........ - - Topography of west shore of Newark Ba:r1 N .• J. 
S. T. Abert,, civil en~riuoor ... -·- ........... --- --- ... - Topography uf)Jart of Potomac River near Fort Wa.shi.ngt.on. 
Maj. and Brevet Col. Nichola.9 Bowen, United States Copy of survey oJfthe Battery, New York HarlJor. 

Engineers. 
Mayor of Savannah1 Ga._.·---·---·---------··-- .. --
Light-House Boiml ................................ .. 

C. B. Colt., ee<( .................. --- ........... ---- ... 
Ilo-n. F. A. Pike, Me ...... - --- . - - -- ....... ---- - - ---- . -
Brevet Maj. Gen. A. A. Humphreys, Chief Engineer. 

United State• Army. 
M. I,. Dfllatield, esq ........ ·------- ...... ·--------- --
Harbor commission, Mass. ___ --··---------- _________ _ 
John de la. Camp, cil7il engineer ..... _ .............. . 
ProfoBSorW. P. Trowbl'itlge ....................... . 

Ilydrography of' city front. 
Topography of northeast shore of Staten Island, with adjaeent hydro-

graphy. 
T<>pography of Highlands of :!Saveaink a.nd Sandy Book, N. J. 
Topography of Calais, Me. 
Topography head of Barnegat Bay and mouth of Metedeconk River, 

N .• T. 
Topograph;~r o-f Hunting Island. RC. 
To-pography o-f entrance to Ipswich HarlJor, Mass. 
Topog-raphy of Assa tea~n-e Island1 Md. and Va. 
Topography of northwest part of J,.ong Island, from Hnnte-r1.s P'°int 

to Flushing Bi>y, wit.h Blackwell's Island. 
3 Brig. Gen. W. E. Merrill, Corps of Engineers ...... _ .. Sketc11 of the Mississippi Delta, and part of the river. 

10 Hndsou Highland Su•pension Bl'idge Compa.ny .•... Shore-li1w of Hudson River, from Butrermllk Falla t.o Cauldw.elrs 
Landing. 

7 Col. T. L. Casey, Col'JlS of Engineers .. -- .. _ ... . ... .. . Topography of Mount Desert Island. Me. 
10 A. :B. Conger, es.q. _ - -- -- -- .. -- - .. --- .. --- ----· .•.. - --j Sl10re-line of the Hudson River, and hydrography~ from Warr-en t.o 

I 
Stony Point. 

13 Brevet Brig. G<in. J. ll. Simpson, Coi11s of Engineers. Hyilrogmphy of part <>f Potomac River frmu Broad Creek to Little 
Huntin1' Creek. 

13 R.H. Ives, esq ....................................... 

1 

Heigbtsuu.Prudence, Narra;::?;anset Bay, R.I. 
7 1 Hem. Edmund Munson, England--·······--·.·-·- ... Topograph_v and hydrography of Duxbury Beach and vicinity. 
1 1' Brevet Brig. Gen.J. J. Dana, Unit.ed Stat<l>! Army .. -, Topography .of Brazos Santtago and :Boca Chica Entrances, Texas. 
fj Brevet Brig. Gen. J". H. Simpson, Corps of Engineers. I Hydro)!Taphy of part of BoBton Inner Harbor. 

!IO : Captain G. V . .E'o;x ............. ; ..................... Map of Atlantic coast, from G,...~t J_Jo~·s.H~ad tG Wood Island. 
4 1 W. F. Bonz=o, light-hcnu1e engmeer ..... - .. - ... -... - Topography of bead of passes, M1ss1ss1pp1 River. 

18 ] Light-House Boa.rd ........... ·------·---··-----~ Topography of Sand Islands, entranoo to Mobile Bay. 
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DR.A. WING DIVISION. 

Cltarts completed or in prog1·ess ditring the year ending Not'ernber, 1868. 

1. Hydrograpby. 2. Topography. a. Dmwingforphotographicrrduction. 4. Detailsonphotographicontlines. 5. Verificatian. 6. Lettering. 
. 7. Plotting hydrography. 

Title of charts. I Seale. Dranghtsman. :Remarks. 

General coast chart No. I, QuoddyIIe:id to Cape Cod ....•. l 1--400.-~---l-1-,-2-. _A ___ L_i_n_d_c_n_k_o_h_L _____ -_-_-_-__ -_-.-.• -.---.. -_-_-_-__ -_-_-__ -i-A-d-d-it-io_n_s. _____ I 

General coast chart No. II, Cape Ann to Gay Ilead .... ···I 1-400, 000 2. A. Lindenkohl ................ - ..•..•. -- . Additiona. 
WinterHarbor,Me ....................................... I 1-20,000 1,2. F.Fairfax. 2. H.Lindenkohl. 7 . .A.. 

Ba Ibach. 
St. George'• Rirer and Muscle Rirlge Channel, Me ........ 1 1-40, 000 1. A. LindcnkohL 
'J.'ennant's Harbor, Me ..................................... ' 1-10, 000 1. A. Balbach. 1. W. B. McMurtrie -- ...... C9mplet.ld. 
Coaat chart No. 5, White Head light to Seguin light ....... , 1-80, 000 3. J. Hergesheimer. 4. H. Lindenkohl. 
Coast chart No. 61 Seguin light to Wood Island light ....... i 1.....80, 000 3. J. Herµ;esbeimer. 3. L. Karcher. 
Bangor to Hampt,on, Me.---·----.-·--·-····--··--------· .. I 1-2, 000 2. ,l.13awmann-. --· ·····-·····-····-..-· .. ·-·· Completed. 
Sheepscot and Kennel.Jee Rivers, Me ...................... i 1--40, 000 1. TI. LindenkohL ........................... Additions. 
Bath t-0Boothilay, Me .................................... i 1-:20,000 1. H.Lindenkohl. 
Casco Bay, Me ............................................ ! 1--40,000 1. A. Lirnlenkohl ........................... Rydrog'y; oomplet'd. 
Portlant\Harbor,Mc ..................................... ; ~=:.·: f 1. L.Karcher ............................... Additions. 
P01tsmonthHarbor,N. lL....... .. ..... -------1 2. L. Karcher. 2. W. B.McMurtrie ........ Completed. 
Coast chart No. 7, Seguin light to Cape Porpoise light ..... I 1--80, 000 1. A. Lindenkohl. 
Boston Harho1', Mass ...................... , ............... i 1-40, 000 2. A. Lindenkohl ........................... Additions. 
D11xbury lla.y, Mass ..................................... --,- --- · - .. . 7. A. Balbach ............................... Completed. 
Coast chart No. e, Boon Island light to Gloucester Ilarbor.; 1-SO, 0000 1. A. Lindenkohl. 3. L. Karcher. 3. J. 

1

1 
Herge.slieimer. 4. F. Fairfax. 4. H. Lin-
denkohl. 

Atlantic con.st No. I, Cape Sable to Sandy Hook ........... il-1, 200, 000 1. A. Li11denkobl ... ..... .... ............... Additions. 
Mt"llomnk Ri'\"Pr, Me_._ .. _ .. __ . . .. ___ .. _ .. _. --:--- .. ---- 7. A. Balhach .. _____ -- ... __ .............. - - . Completed. 
C0-astdrnrtXo.9,:Boston llay,Mai:4s ...................... j 1-80,000 2. H.Lindenkobl. 
Coast. chnrt Xo. 10, Vapc Cod Jlay. Mass .................. ; 1-80, 000 1 3. L. K&rcher. 4. H. Lindenkohl. 
~NH~oast chnrt. N<J. 3, Smull Point, )fe., to Cape God, Mass. 

1 1~200, 000 I. A. Lindenkohl . ..... ~- ................... Additions. 

~j:~l:;~~~~=-l~>l~~~~:~~~~~~~- ~ ~~ ~ :::~:: :: ~-- ~ :~: :~ ~::::::: ~ :\. --~~;~: ~00 ~ ~~ ~~~=~~h1·: :::: :~:~ ~ ::~ ~ ::: : : :~::: :~~ g::;~::.::: 
GoastchartNo.13,NaITagansetBay,R.I ......... -------! 1-BO,O()() I. A. Lindenhohl. 3. L. Karcher. 3. J. 

I Hergesheimer. 4. H. Lindenkobl. 
W1trren River, RT., (pr<'liminary edition) ................ 1 1-10,0tJ() 1. L. Karcher. 2. F.Fairfax ................ CompleOOd. 
Coast chart No. ~o. New York Bay and Harbor ........... .i 1-80, 000 1. H. Lindenkohl. 2. JI. Lindenkohl........ Additi<>ns. 
Hudson Rh·er No. 1, New York to Haverstraw ...... ------1 1-00, 000 2. Il. Lindenkohl .... .. .... ..... ...... ....... Addition& 
New York lower bay .................................... --i 1-10,000 2. R. Lindenkohl. 
Coast chart No.23, Ahscollm to Cape May ................ ·I 1-80, 000 2. H. Lindenkohl 
Delawa.re breakwatei-, sketch of .......................... ! 1-40,000 1. A.. Balbach. 2. A. Balbacb ............. . 
Coast, chart No. 27, Cape May to I•le of Wight Sboal. ..... , 1-80, 00-0 1. R. Lindenkohl. ........................ .. 

C-Ompleted. 
Completed. 
Additione. 
Additions. 

General coast chart No. IV, CaJJe )fay to Cape Henry ..... : 1--400,000 2. JI. Lindenkohl ......................... .. 
Coast chart No. 33, CheeapeakeBny,from Pocmnoke Sound l 1-80,000 2. 1L Lindenkohl .......................... . 

to J>otomac River. / 
Coa.et ehart N' o. 34, Cheeapoake Bay, from Potomac Rh·er '\ 1-80,000 2. II. Lindenkohl ........................... Additions. 

to Choptank River. 
Hampton Roada and Elizabeth Iliv"r ....•.............•.. 1 1-40, 000 
General coa<1t chart No. Y, Cape Hemy to Cape Lookout .. , 1-4-00, Oot 
Neuse River, N. C .. .................. --·· ............... : ... ~- ...... . 

River. 

1. L. Karcher .. .. .. • .. .. .. . .. .. .. • .. .. .. .. .. Additions. 
1. A. LindenkohL 2. A. Lindenkohl........ Addition.._ 
7 • .A. Balbach ............................... Completed . 
1. A. Lindenkohl...... . .. . . . .. .. .. . .. .. .. .. . Addition•. 
2. H.Lindenkohl ........................... AddltioD1!. 

.Atlantic coast No. III, Ca.pc Hatteras to Mosquit-0 Inlet .. 11-1, 200, 000 
General ooast chart No. VII, Cape Homan to St. Mary'• 1' 1-400, 000 

Coaet cba:rt No. 54, Long Island to St. Helena Sound, ' l--80, 000 2. H. Lindenkohl. 3. J, Hergeaheimer. 
including Charleston Ilarhor. 

Coa.at chart No. 55, Ilunting Island. to Ossabaw Sonni!, 1-80,000 
including Sa-vaunah Biv-ex. 

Charleswu Harbor, S. C............... . .. .. .. .. • .. .. . .. . .. 1-1!0, 000 
Savanua.h River and Wassaw Sound, Hll .... .. .. .. .. .. .. .. 1-4-0, 000 
Coast cba.rt No. 56, Savannah River toDoboy Sound....... 1--80,000 
Savannah River . . .. ..... .... .... .. ............. ...... ... . 1--40,000 
St. Helena Sound, S. C. ...... .. .... .... .. ...... ...... ...... 1-40,000 
St. Clltberine'• Sound, Ga .. .. .. . . .. ... .. .... .. .. . .. .. .. ... 1-4-0, 000 
Straits of Florida, (diagr&m.) ........................................ .. 
G-<llleral eout cha.rt No. X, straits of Florida ........... _.. 1-400, 000 
General ooaot chart No. XIII, Cape San Blas to Missi88lppi 1-400, 000 

Delta. 

1. A. Limleukohl. 3. J. Hergesheimer. 4. 
H. Lindenkobl. 4. F. Fairfax. 

2. A. Lindenkohl. .......................... . 
6. F. Fail'fax ............................... . 
2. H. Lindenkohl. 5. L. Ka.reher. 
1. L.Kllreher .............................. . 

Additions. 
Completed. 

.Additions. 
2. F.Fairl"ax ................................ Additions. 
1. L. Kercher. 2. F. Fairfax. 
1. H. Lindenkohl ......... - ............... - .. C<llnpleted. 
2. B. Lindenkohl. ........................... Additions. 
2. H. Lindenkohl. 2. A. LirubmkohL .... _ .. 

1 

Addition~-
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APPENDIX No. 3-Continued. 
-----------------------.----------~----------~-~--,---~-~---~ 

Title of eharts. j Scale. Drnugl1tfnn-c·n. Rema1·ks. I 
------------ !,___________________ --~ J 

Coast cha.rt ~n. 94, lfississipJ'i Delta .... __ ..... _---- ..... ·I 1-BO, 000 i 2. II. Lindenkohl. ! 
General coast chart No. XVI, Galveston to tbfl Rio (irande. 1-400, 000 ! 2._ H. Limlt:"ukohl. ... -·-...................... Additions. 
GalvestonEntrance,Tex ................................ ---·\ 1-40,UOt) 1. L.Karcbt'r-. 2. }'."l'ail'fa.x.. \ 
G.alvestonllarbor, Tex···--·-··-···--··---·--·.. '- 7. A. Dalba.ch -------·-···········-·····-----i 
West Galveswu Ili>y, Tox ...... ·-· --·-· ···-· .............. ··--··. 7. A. Balha-011 _ ................... ···- ....... : 
Draws Sa.ntiago, Tex .••....•............•.•..... ----...... 1. H. Lintlenkohl. 2. H. LindenkohL. --- ·--I 
Reconnaissa.noo of westem coast, frnm San Diego to San 1-1, llJJ-0, 00~ 1. A. Lindenk<>hl. 2. A. Lindenkohl. 2. JI. 'I 

:E"ranciseo, Cal. Lindenkohl. 
Point Sal, Cal- ..•.......•............•. ······-····........ 1. H. Lindenk()hl. 2. H. Lindenlrohl. ....... 1 
San F'ranoieoo Entrance._--·. __ ·- .... -·.··-, --- ........ -- -- . 2. H. Lindcnkohl .. - .. - - ...... ·- .... - -- . --· · - ·1 
City of San Fra.ncisc.o .......................... ···-··-···---· 5. W. B. McMurtrie .................•. ·---·. 
Sui.snn Day! Cal ...•..•....•..........• , .•.. , ........... --· 1. A. Liudenkol11. • 
Reconna,-issauce of weatern coast from San Francisco to 11-1, 200, 000 j 1. A. Limlenkoltl. 2. A. Lindenkohl. 2. H. ! 

UmP<inah River. ; Linclenkohl. 
Il<>oonnaissance of western coast from Umpquab. River to 'l-1, 200, 000 1

1

, 1. A. Lindenkohl. 2. A. Lindenkohl. 2. H.

1 
n()rthwei:'lt boundary. 

1 
I .. indcnkobl. 

Shilshole Bay, W. T ............. - ....•.. - . . . . . . . . . . . . • . . • . 1-20, QOO i 1. L. Karcher. 2. F. Fairfax ...•.. _ .•..•.... 
Tillamook Bay, Oreg ............................ _ .•..... _. 1-20,000 i 1. L.Karehor ········--···-····-·······--,··1' 
W-a.shin,gt-0n Sound, W. 'L'., (new edition)........ . . .. ... . •. 1-200, 000 12. A. Li111lenkohl. ...•. ···-· ....... -·· ....•.. 

Comp lewd. 
C01npleh>;t=L 
Completed. 
Additions. 

Completed. 
.Ad(litions. 
Additions. 

.Additions. 

Additions. 

Completed. 
C<>mpkted. 
ComJ>lcted. 

Al&ska Territory, (new edition) .. ·-·······-··-- ..••..•.••.... --· ···- .. , 2. A. Lindenkohl. 

1 
Diagrams .••.•..•• - .. - . • . • . . . . . . . . . . ...••... - .... - ••... - ..•...•... _ .. [ .A. LindenkoW, L. Kamher, H. Lindenkohl. __ ----··----- -·-

7 
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ENGRA YING DIVISION. 

Plates completed, continued, or commcnctd d1ll"ing tlw year. 

1. Outlines. 2. 'l'opogrn.phy. 3. Sarnlin~. 4. J,ette.ring. 

Titles of plates. I &ale. Engravers. 

Portsmout.h Harbor _. ~~~~~~~~~:-. _ .. ___ .. __ .. = 1

1 

1-20, 000 I ~- J~: Kon<~: ~ -----------------

Sippic!lll Harbor .... -.............................. --··-· 1-~W,000 / l, !J. ·w. -~-Thompson. 4. J. (~. Tliompson. 
CoreSonn<l ...... - .................. --.·------·· ·---···-· 1-10,0tJO 11,3. E. H. Sipe. 4. A. Buckle. 
Charleston Harbor. __ ... ________ ............ -· .. --- ....... , 1-30, OilO I 1, 2. R. F. llm~lo. 3. H. 8. Barnard. 4. A. Pet;irsen. 
Suction of Gulf Strt'am, Key Wf'Rt to Havana-----.---- --1-- ·--- ..... ~ 1, 4. E. H. Sipe. 
Sect.ion of Gulf Stream off Chorrcra ..... _ .. _ --- ..... ____ -+ ..... _ ... l, 4. E. JI. Sij)1l. 
Charlottf': Harbor. ____ . _______ ......•. ---- .......... ----... 1-10, 000 2. 4. tf. G. Tl1umJJWD. 

San]'rancisoo Bay,(upper)___ ---------------- 1-:-,o,ooo '\'.A.. Tliompson. 
Koos Bay ..•••.. --·---........... ----- ------- .. -·--· 1-40,000 ~' 3. \V. A. Thoffi}lROU. 

COJS'IJSUEH. 

(-t-eneral coast chart No. Tl ... ---·.----· __ --- ... ···-· ...... . 
Genf!ral roast c-hart No. IV._. ___ . ____ .... _ .. _ .. --- .. -·- .. . 
General coast chart No. V .. _____ ·-- _ - - ... - - - -- -- -- - .. ____ _ 
U-e.neral coast chart No. J....'lTI .....••.•.•.. -- .... -- ...•••. -
Coa~t t•hart No. 5, 'Vhiteliea.d Light to Seguin Island .. _ ... 
Coast chart ~ o. 6, Seguin Island to Fletcher's N eek . _ .. _ .. 
Coast chart N~i. 7, Seguin I~laud tuKnn11nbunkport .... _. 
Coast chart N(J. B, Citpe Ncddiek to Cape .Aun ..... _ .... . 
Cmtst chart N(J. D. Boston Bay _ .....•... _ ... ~ .. _ ... . 
Coast cha.rt J\o. 10, CaJtf' Cod HH,y .. 
Coast cha.rt No. 13, Bnr.za.rd"s Bny to .Block l~land 
Coast chart No. 27, Cape :May to Isle of Wigltt - - - -_ 
Coast chart No. 28, fole of WigM to Chinootoagne. ___ ... 
Coast chfl.Tt No. 30, Chesapeake Entrance ........•...... 
Coast clmrl· No. 54 .. Long I~land to Hunting Island .•... _ 
C-ORSt chart No. ;)5, }iuutiug Island tu Ostmhaw •••..•....•. 
Const chart Nf). 67, Elbow to Low(~T Matccnrnbc ....... . 
Coast cha.rt. Nt). 791 C~~dat' Keys, &c ........ - -- .. _ ....... . 
J;astport Ha.rlmr .. ·--. _. __ .•. __ .... __ . -· ......•.•.. __ .. . 
St. George's River and Muscle Ridge Channel----------- __ , 

~~~1~::~~~c'.~~s~~~ ~~~~,~~-::~~· :~~ -. ~:~: :: .: : :~: ::--1 
New York. Bay mHl Harbor, (u11ver) .•.•... --· ...•......... 
N11w Ym•k Bay an<l liarbor, (lower)----- - _ --- ----- ....... . 
Hampton Roads and Elizabeth Rh·cr .... __ . ------- ·-··-· .. 
St. Ifol<>na S<>nnd. __ .. _ - __ - _ - ___ .. _ - - - -_ - .. - _ - - - .... _ - ___ .. 

Caloosa Eutra.nce .••. --·. - ... --- -- ... ·-- ... ·-. ---- ...... - -
Half Moon Ba)· ... ,.. ........ - . --··-- ... -------- .......... --
Washington Sound _____ ............ ----------.---- .. ---- --
P1:cgrel!!6 sketches for annual report ..•.....•.... __ .... _ ... 

COlfMENCED. 

1-400, OOo 1, 2. A. :ill. M:acllcl. 
1-4UO, 000 3. H. S. Barnard. 4. E. A. Maeolel. 
1-400, 000 3. H. S. llarnarcl. 4. E. A. Mnellel. 
l-400, 000 1, 2. A. M. Maedel. 
1-80. 000 1, 2. H. C. Enlls. 4. J. Knight. 
1-00, {)()() 1, 2. IT. C. E'·•ns. 4. J. Knight. 
1-PO, 000 4. J. Knight au cl E. A. Mat-dtl. 
1-kQ, 000 , 1. 2. A. &~ngteller. 4. J. Knight. 
1-i:'ll. ()(JO I !.!. ,J. ll11t boHbr anu .r. c. Kondrup. 4. E. A. ;\{aedd. 
1-80, UIJO ' I. ~. H. C. Evaus. 
l-~O. OHO l. A. Rolle. 2. ll. C. Evans. 
1~'-0, 000 3. H. i;. Jlar:uard. 4 . .r. Knight. 
1-80, 000 4. E. A. Mae<lel. 
1--BO, 000 4. J. Knight. 
1-eo, 000 3. II. S. llarnar<L 4. E. A.1\facdel 
1-80, 000 1, 2. A. Sengteller. 4. E. A. Mae<lel. 
1--80, 000 3. II. S. Barnard. 
1-80, 000 1, 2 .. A. Sengteller. 
1-40, ooo 3. :F. W. Benner. 4. E. A. Maedel. 
1-40. 000 :1. J<'. ·w. Benner. 4. A. Pet.eroen. 
1-40. 000 1. R. }'. Jlartle and E. Molkow. 
l.-40, ()(l(J ' 3. \V. A. Thompson. 4. E. A. Maedel am! A. Peter><en. 
1-10, 000 1. ll. }'. Jlartlc. 4. A. Petersen. 
1-40, 000 11 2 . ...A.Rollf autl J.C. Konllrnp. 4. H. S. Thi.rnard. 
1-10, 000 1. :R. 1". ll~rtle and E. Molkow. 
1--40, 000 4. E. A. Maedel. 

1, 4.' E. H- Sipe. 3. F. W. Benner. 
2. ,J. C. Kondrnp. 
1. K F. Ilartle. 2 . .r.c. Kondrnp. 3. F.W.Tumner. 4. J.G. Thomp80ll. 
2. ,V. A. Thomp•on. 
!J. A. :M. Muedel. 3. W. A. Thompson. 4. A. Petersen. 
,V. A. Thompson, .r. G. Thompson, and E. 11. SiJ>C. 

Northvrnst ooru;t No. l.. _ ..... ______ .. __ ......... __ ...... _ 1-1, 200, 000 ,

1

1. R. F. llartlu. 
General coost eJuu·t.Xn. I .. ____ .. _______________ -----_____ 1-400, 000 1, 2 . .r. EnthoJfcr. 4. E. A.. Maedel. 
Heneral c<>aat chart No. VII ___ .. ________ - - _______ .. _ _ _ _ _ _ 1--400, 000 

1

1, 2. A. llf. :!tfaedel. 4. E. A. llfaedel. 

I ~enera! coast ehartN_o. !'-'.'1· :-·:--- ... -.. ··-- ----- --··-- __ 1--400,000 
1

1. A.:M. Maedel. 

1 
LoastohartNo.94, !ibs1US01pp1R1ver:Entmnce ... _._______ 1-80,000 1. A.IWll<\. 
Winter Harbor ... ___________ _. ...... -------------------·· 1-20,000 · 1, ll. W • .A. Thompson. 3. F. W. Benner. 4. J. G. Th<>lllp<!Oll 

I 
and A.. Bnckle. 

Inside P..asage Batll to Booth Bay _ •• __ •.. ___ . ___ ..... ___ . 1-20, 000 1. R. F. Bartl<>. 3. W. A. Th<>DlJ>"OD. 4. E. A. :Maedel and J. G. 

WatTen River _____ -------··-·-·--- ______ -·--·--·~·--------
Thompson. 

1-10, 000 j 1. E.1L Sipe. 3. E. H. Sipe and F. W. Benner. 4. J. G. Tlwmpson 
I and E. II. Sipe. 

Na.tTaganset Bay, (upper) .. -·--·-·-------- __ ...... ----··-- 1-40,000 i 1. E. M<>lkow. 
Savannah Riv<irand Was.aw Sonnd ..... ·---·- --···-· .. _.. 1-40,000 I 1, 4. A.Pet.ersen. 3. H. S.Barnal'd a.ud A.. Petersen. 

1E;-- ::.::::. ;i·<:~ I iiE\ififE?{ff;;::.:.=.·~ 
-~~~'--~~~'--~~~~~~~~~~~~~~~~~~~~-
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APPEND~X No. 5. 

DISCUSSION OF TIDES IN BOSTON HARDOH. 

CAMBRIDG-E, M.A.SS.A.CH1:CSETTS, Jlfay 2, 1870. 

DEAR SIR: I have the honor to submit the following report of a discussion of the Bo:;tou llt'Y
dock· tide observations. On account of the completeness of the set of observatimrn and the 
importance of the tide-station, as representing a peculiar, and, in relation to the tidal tlwory, a n:ry 
interesting, type of tides, extending along the whole coast of New Englund, it has been t110ught 
advisable to gfve all the lauor to the discussion necessary to obtain the most accurate resultH, a11d 

also to give a somewhat full report of them. Some applications of the results have also ueen made 
to theory, and practical formuhe and tables constructed for the prediction of the tides. 

THE OBSERVATIONS AND LOCALITY. 

1. The series of observations used in this discussion emllrace a period of nineteen years, com
mencing with the 1st of July, 1847, and extending to the 1st of July, 1866. The series is very 
nearly complete, the observations of the times and heights of both high and low water having be<m_ 
made With great regularity both day and night, and for every day of the week; so that it rnrclJT 
happened that even a single observation was lost. 011Iy on two occasions were there any i11terrup
tions of any consequence in the whole series. During the latter part of May, and the first part of 
June, 1854, one week's observi~tions were lost, owing to tlte observer's being on duty to check the 

· mob at Uie time of the Burns trial. The observations of ten days, also, of the latter part of Jau -
uary, 1865, were lost on account of the illness of the observer. 

The first part of the series of observations was made with a tide-gauge consisting of marks des
ignated by copper figures set in the stone wall at the entrance to the dry-dock. The observer 
commenced usually about a half hour before each high and low water and noted the readings every 
five minutes until the stand, then the duration of the stand, and then again he noted the readings 
every five minutes until he felt sure the tide had changed. In 1860 a box-gauge was substituted, 
which was used until the series was closed, on the 30th of September, 1866, the full series having 
been commenced in June and continued about ninet(len years and four months. 

The observations seem to have been accurately made, so far as can be judged from the group
ing of them in the discussion; but this is rather an uncertain criterion, since numerous astronomi
cal inequalities, and also meteorological irregularities, necessarily cause a considerable range in the 
observations of each gr01,1p. The most accurate test of tlte faithfulness of the observer is found in 
the slight irregularities caused by the diurnal tide. Tbese irregularities in both the heights and 
times of the tide at the Boston dry-dock are quite small, and only sensible to ordinary inspection of 
the observations at certain periods; yet these irregularities can generally be readi1y tlistinguishml 
in the recorded observations, amid all the other numerous irregularities, at such times as theory 
indicates that they should l>e most easily seen. It is not probable that the observer knew either 
the periods of these irregularities, or their character, and hence their occurring in the reeord must 
have resulted from a. careful observation of the tides. 

This discussion has not been made from the original records of the observer, but from what are 
called the first reductions of the tide observations, in which are given the appareut times of the 
moon's meridian transit, and the apparent times and absolute heights of high and low water, and 
the lunitidal intervals, as obtained from the observer's record. These reductions, so far as I had 
any means of testing them, seem to have been -carefully an<l accurately made. -

2. On account of the shallowness of the greater part of the harbor, and even of the bay for 
many miles beyond, and the interruptions of numerous islands, aud the narrowness of thii channel 
l~ing to the Boston dry-dock, the tide-station mt1st be regarded as a somewhat inland onet and 
some of the charact.eristies of river-stations should be found in the observed tide. It is seen, from 
consulting the Coast Survey chart of the bay and harbor, tha.t the average depth of the cha!Ulel ia 
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the harbor for ten miles ranges mostly from five to ten fathoms, and beyond that in the open bay 
for many miles there is only a very gradual increase of the depth of th~ sea. The vast expanse, also, 
of comparatjvely shallow ocean over the Banks of Newfoundland, over which the greater part of the 
tide originating in the deeper ocean has to travel, uo doubt affects the character of the tides. In 
anJ' casual considerations of the character of the tides and of the results of this discussion, these 
geneml circumstances of the tide-station should be considered, but in any critical study of them, 
of' course, the charts of the Coast Survey should be consulted, in which all the minute circumstances 
are accurately lai<l down. 

EXPRESSIONS OF THE DISTURBING FORCES. 

3. In the discussion of tide observations it is necessary to have some form of expression of the 
disturbing forces, and to know sometbing of the tidal expressions corresponding with them. Theo.ry 
must furnish the arguments to be used in any discussion, but different forms of expression give dif
ferent arguments. In the complete 8olution of the tidal problem it is necessary to have a develop
ment of the disturbing forces into a series of terms containing angles, which increase in proportion 
to the time, and the corresponding tidal expression has then a similar form; 'but very accurate 
approximate tidal expressions may be obtained in which the expressions contain circular argu
ments, but in whieh the angles do not increase exactly in proportion to the time. Such expressions 
may be obtained which contain a mnch smaller number of sensible terms than in the case in which 
the development is required to contain only terms with angles increasing exactly in proportion to 
the time; a1id the arguments in the expression, still being circular arguments, are much preforable 
to parallax and declination arguments, since all the observations, within certain equal limits of the 
argument, have IIe~ll'ly the same numher of observations; and the results obtained from a discus
sion of tbe observations in this way are of much more importance iu any theeretical study and 
investigation of tlie tides, Rince the consta,nt coefficjents and the angles of epoch show th .. relations 
between each term in the tidal expression and the corresponding term in the disturbing force. 

4. Since the forms of expression of the disturbing forces used in this discussion, and likewise 
the notation, are for the most part entirely different from those contained in any treatise on the 
tides to which reference could be made, it is necessary to give them here. 

If we put 
Q =the potential of the moon's disturbing force ; 
tL=its mass; . 
r =its distance from the center of the earth; 
1'= its right ascension; 
v =its declination; 
w =the terrestrial longitude of any place: 
IJ = it.s polar distance ; 

1i t = the earth's rotatory motion; 

we have, from the development of a, 
(1) 

in which 

N1 = ----· Slll 0 Slll _, 
4r3 . \

No=f,.:3 (1-3 cosz O}(l-3 sin2 v) 

3p. . 2 . <) • 

(2) \ 3/~ • n 2 

I
N =-sm· o cos v 

z 4r3 
3 . 

N = _}-'-__ sin3 o cos3 v 
\ 3 8 r3 

There is also a small term depending upon the fourth power of the. moon's distan-00, which pro
duces a sensible effect, of the form 

(3) N = 15 
µ cos fJ sin2 fJ eos2 v sin v 

4r4 
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5. If we likewise put 

Q' =the 11otential of the snn's disturbing fon,e, 

and let,,_,, r', ,µ',and v' denote tlrn same with regard to the sun, which the same letters without an 
accent do with regard to the moon, we shall haYe 

(4) Q'= ~.N'.cos s (n t+m- 'I/) 

in which the expressions of N', are the same as those of N. with fL, r, ,,,, and v accented. 
In the preceding expressions the origin oft must be such as to make th.e angk n t + m-1/1 or 

n t + w -'If!' equal to l 7t, that is, some multiple of r:, when the moon or sun is on the meri(liau of the 
place with regard to which the force is considered. The values of s may be o, 1, :!, &c., but there 
are no terms 1>roducing sensible effects in which s is greater than 3. 

G. In the comparison of tides with the f~rces producing them, it is necessary to either analyze 
the result and tide of the moon ancl sun in each port into its component part\ or to li;we the 1·eKult
ant of the component forces of the moon and sun with which to corn pare them. The latter iK pref
erable in tidal discussions and investigations, since the developed expressions of the resultant of 
the forces of the moon and sun being obtained, and all the constants accurately determined, these 
expressions, depending mostly upon celestial circumstances, serve, with a Tel'y few connmient rnod
l.fications, for every port; whereas if tlie former method is adopted, a troublesome analy8is, and ~L 
determination of the constants belonging to each component of the tide, must be made for each llort. 

By combining the 1ireceding oomponents, we get 

(5) 

in which 

(6) 
N'.sins (~1-.p') tan 8 /36 = --·····--·---·-- ·--

N. +N'.cos s (1f1-1f") 
7. If we put 

a.= the part of the preceding expression belonging to s, 

its development may be expressed in the following form: 

(7) 

.in which the angles 'ii ancl n t + 'fi} - 'If! + 1'1. do not increase exactly in }lrOportion to the tinw on 
account of the variable motions of the moon and sun in their orbits, and the obliquity of the t-cli1i
tic. The latter angle also varies with the changing value of (3. which expresses the angle in right 
ascension between the moon and the position of a disturbing body which would represent tht' r('1mlt
ant of that part of the forces of the moon and sun belonging to the characteristic s. In the pre
ceding expression o. is the constant or average value of the coefficient of cos s (n t+ w-1/J + (30 ), 

and is independent of any of the inequalities. Its value depends upon terrestrial circumstances, 
and consequently is different in different ports. The constants P; and the angles "ii rlepend upon 
celestial circumstances only, ancl consequently are the same for every port. The constanti; P; are 
different for different values of s, and should be denoted by P(s, i) when it is necessary t-0 distinguish 
them. P 0 is the constant of integration and is equal to unity. 

8. We shall now give the angles and the numerical valnes of the constants, and ahio the mean 
values of the first derivatives of the angles in terms of tlie radius, belonging to the principal tN·rns 
in the preceding expression of Q 0 for each value of s. In the expressions of the angles the following 
notation is used : 

v =the moon's mean anomaly; 
v'= that of the sun; 
'I =the moon's longitude; 
qi'= that of the sun ; 
w =the longitude of.the moon's ascending node. 

From the notation(§§ 4 and 5) we also have 
..p- ..p1 =the difference in right ascension between tbe moon and sun, usually expressed by the 

apparent, time of moon's transit. 
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We shall also put, for the mean values of r and r', 

(8) 

Z=3µ_ 
4r3 

Z' 
e=-~ z 

If we put, in terms of the earth's mass, 
(9) µ=.Ol3+a1-' 

in wl1ich a,, is the correction of the assumed m<'tss of the moon, we shall have 
(10) C = ,4380 -33.8 tl /L 

9. With the preceding constants and notation, whens =0, (7) gives 
(11) • llo= 0 0 I; P; cos 'ii 

in which, omitting the correction of the moon's mass~ 
0 0 = .254 (1-3 cos2 6)(1+e) Z 
P 2 = .114, 7iz~'V 

P 3= .217, 'i3=""2 9' 

P4= .016, 'J4=V' 
(12) 

P~= ;095, 71~=2 'I/ 

l\=-.0!.!5, 7J6=w 

The term belonging to i = 1, in this case, is wanting. 
10. When s ==-1, the development of the result.ant of tl1e moon and sun in the general form of 

(7) is not sufficiently convergent for lJraetical purposes, and therefore expressiom; must be obtained 
for the moon and sun separately in this case. The only terms, in tlte case of the moon, which we 
shall have occasion to use in this discussion, may be most conveniently ex1wessed in the following 
form, f3 Yanishing in this caoo ; 

(13) 521=01 sin rp cos (nt+m-ip) 
in which 

(14) C1=.731 sin 2 o Z 
In the case of the sun we shall likewise haYe 

(15) .2'1=0'1 sinrp'cos(nt+1i1-1/-'') 
in which 

(16) C'1 =.731esin20Z 
11. When S=2, (7) gives 
(17) .22=C2 2\Pi oos 'Ii cos 2 (n t+'lD-,J+f32) 

in which 
0 2 = .9564 vl .+& sin2 o Z 
P1 = .43-05-24.0J µ, '71 =2 (111-.P'), 
P 2 = .1521 + 3.6 J ,,, 7iz =v, 
P 3 = .0985 + 1.0 i'1 p., YJ3 =2 rp1 

P4 = .0093- 1.oa,,, r;, =v1
, 

(18) p5 = .0053- 1.0U/L1 'r/S =2sP', 
Po =-.03751 1)6 =w, 
P 7 = .0375, 7i7 =2 rp-w, 

P 8 = .0085, 7ie =7J1 + r;2, 
Ps = .0085, '79 =171-r;2, 
P 10=-.0470 + 4.7 Bp7 '1rn=2 '11, 

The unit of time in the preceding derivatives is one solar day. 

Dt'Y,'1 =.426 
Dt 112 =.229 
Dt'l3 -.460 

Dt 717 =.462 
Dt'la =.655 
Dt'T/9 =.197 
Dt 7J10=.852 

12. When s=3, (7) gives only one term producing any sensible effect upon-the tides, which mtty 
be expressed by 

(19) 
in which 

(20) 
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13. Putting 
(21) i=2Dt(nt-v+P2) 

it is. necessary, in the various tidal ex:presBious, to know _the prineipal constants in the following 
expressions: 

(22) ,· __ Y" u, d2fl2_ Y" Q . 
l--; 1C08Yj;' an -. --; iSlll>j; 

i 
The principal of these are 

l 
l!o= 12.142, 

(
23

) U1= .1742-13.20µ, Q1=52m.5-.40348µ 
U~=-.0500, 

U2= .0477- 0.5aµ, Q:1= 2m.2-148'7µ 

The other values of U; and Q; are small, and, their effects being generally insensihle, they are 
omitted here. 

TIDAL EXPRESSIONS. 
14. Ifwe put 

Y =the height of the tide at any time above mean level; 
L =the lunitidal interval in solar time; 
p=nt+w-1fr+P; 
r, =the time the maximum of any inequalities in the tides foHows the maximum of the 

corresponding inequality of the disturbing force, 
theory gives the following tidal expressions corresponding with the general expression (7) of the po· 
tential of the disturbing force: 

(24) Ya=K. Ii Ri oos (11;-a1) cos (sp-l) =A. cos (sp-l) 
in which 

(25) 

and 
(2G) 

in which 

{27) 

~ (l+F) R;=P;-E U; 

l ai (r -Bo) Dt "ii 

N 1-F'R; 
The value of B 0 is the mean establishment of th~ port belonging to the assumed trausit. 
15. Of the constants in these expressions, E=Di K expresses the ratio between any change in 

i, the velocity with which the phase of the tide changes, and the corresponding change in the coeffi
cient of the tide, and consequently the terms depending upon E show the effect of any change in 
the period of oscillation from the mean period. The constant F depends upon that part of friction 
in the theory which is supposed to affect the tides in a greater ratio than the first power of the 
velocity, and consequently affects the large tides more in proportion than the small ones, and, 
neglecting terms of a third order in the developments, affects the inequalities of the tides in a con
stant ratio. The terms depending upon F' express the corresponding effect upon the lunitidal 
intervals. All the constants in the preceding expressions have different values for different values 
of s, and they should be written R<•. il, a<•. i), &c., when it is necessary to distinguish them. 

16. From the second of (25) we get 

{28) r1=Bo+~ 
Dt71i 

The value of T given by this expression has been ealled the age <>f tlte tide frorti tke 1wight8. 
If we .likewise put 

(W) r'i=Bo+~ 
Dt 111 

the va.111e of 'r'1 in this expression has boon oa.1100. the age of the Ude from the times. 
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'l'he values of.,. and ,, cannot lie the same unless ai= €;, which can only he tlie case when F' 
in (27) is equal 0. Hence, the difference depends on friction. 

17. In tht1 equilibrium theory all terms depending upon U(i) Dt '1/ and upon frictiou vauish, and 
(24) gives 

(2!.I) Y.=Ks !'i P; cos"' 
in which, in the case of an ocean covering the whole earth with a fluid of insensible deusity, putting 
g for gravity, 

K _c • 
• - fl 

In the case of nature the true values of Ks differ a little from these, but these may be regarded 
as very near approximate values. ·with the values of c., (12), (14), (lo), (20), and with the value of 

(30) ~=(.9224+71.1 aµ) ft., 
g 

-we get for the port of Boston, where 6=47° 40', by neglecting the correction of tlle moon's mass, 

(31) Ko=-0.117 ft., K1=0.711 ft., K2=0.i328 ft., K3=0.00u ft, 

This value of Ko is the mean or constant amount by which the mean level of the ocean is elevated 
by the moon and sun above the level which the water would assume in the case of no disturbing 
force. This value of Ko may be also used in the hydrodynamic theory, since, when S=O, the oscilla
tions depend upon the angles 'it in the expre.'lsions of Yo, that is, upon the parallax and declination 
of the moon and sun, and hence are oscillations of long period compared with the diurnal and semi. 
diurnal oscillations. They are called by Laplace o.~cillations of tlic first kiJvl. 

18. When s=l, (2±) gives as the tidal expressions corTesponding to (13) and (15) 

(32} 

in which 

S Y1 =K1 sin (I" -"}cos (p -l1 ) 

l Y'1=K'1 sin (9'-a') cos (p'-l'1) 

p'=nt+w-1jl 

In this case we do not know the relation between C1 and K1, and consequently K1 can only be 
determined from observation. In this case the period of the oscillations is oue day, and the oscil
lations are called by I~aplace os<lillations of the second kin<l. 

19. 'Vhen s=2, (24) gives as the tidal expression corresponding with (17) 

(33) Y2 =K2 l'; R; cos ('l;-at) cos (2 f'-~)=A2 cos (2 p-l2) 

In this case the mean period of the oscillations is half of a mean lunar day, giving rise to the semi
diurnal tides. These Laplace calls 011cillations ef the third kind. The expression of L2 in this case 
is derived from (26) and (27), putting 8=2, and using the values of P 1, Dt ri1, U 1, and Q1 in (18) 
and (23). 

20. If we change the assumed transit from which Lz is reckoned n transits forward, then the 
constant Bo is diminished n times 12h 25m.24, and the whole of the corresponding change kin the 
expression of L2 is 

(34) 1>=-n (12h 25m.z4+om,4 cos ri1+3m.O cos >'j2 -2m.3 cos 'ia· .• ) 

This expression is only approximate when a change of several transits is made. 
21. When s=3, the tidal expression corresponding with (19) is 

(35) Y3=K~cos(3p-l3) 

in whi-Oh K 3 must be determined from obserYation. In this case the period of the oscillations is 
one-third of a day, and, in accordance with Laplace's method of designating them, they may be 
called oscWations of Ow fourtli kind. 

There may be local circumstances, such as the shallowness of the harbor or river, producing 
quarter-day tides, but these do not depend upon any sensible term in the disturbing force. 

The tidal expression of the small term in the moon's disturbing force depending upon the fourth 
power of the distance (3), since sin v=sin e sin'"' neglecting the inequality of the node, is of the 
form · 

(36) Y"=K" sin {<p-a") 
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22. The preceding are the tidal expressions befonging to the different kinds of oscillation taken 
separately; but for a comparison of obscrrations with theory, and also for the purpose of predic
tion formulro, it is necessary to have e:A"f>ressions of the height of the tide and of the Juniticlal iater
Yals oolonging fo the resultant of all the oscillations. If we put 

, Bo=the height of tlie mean lf'>f'l of the ;;pa a hon' miJ' :lRsmned zero plane, iu the case 
of no disturhing force, 

then the expression of the height of high water at au.r time is II0 +.l'. Y,. If we put 

Hn =the absolute height of the tide at the nth high or low water, n= 1 belongiug to the 
high water depending upon the upper transit-; 

/.n =the corresponding lunitidal interral; 
and also put 

(37) 

we get, by com binillg tlH' oscillations, 

(38) ! Hu'-"--IIo+Ao+A: co~ .JC?°" <Ju-A1 ~it~ J ~i~ <Ji;+Az eos 2 q" 
i + .L\.3 cos 3 J cos cl q" -A3 sm ,{ J sm 3 qn 

in which q11 must satisfy the conditions 

{ 
O=A1 cos .::1 sin q.,;t-:-'1 1.,siu .J .~os qn_+,; A! sin q" cos 'ln 

+3 A 3 cos 3 J sm v q11 +-:. A 3 srn.., J cos 3 q" 
In general, tbere arP four values of <Jn which sati;;(,- these conditions, two belonging to bigh waters 
and two to low waters. V\~hen A 1, howeYer, is Yery large, there are only two Yalues which satis(v 
them, and then'there is only one, lligh and one l-0w water in a day. 

The value of A3 is always small, and wben .A 1 is also small, as it is at all port;;: in the :~forth 
Atlantic, the value of q at high waters is so small that we can pnt eos q= 1. all(} at low waters t'o 
nearly equal to ~ -;-; that we can put sin q = 1. The preceding conditions th er~ giw 

l
H1=Ilo+Ao+ Ai cos .J-..c\1 sin J si11 ']1 + A2+ A 3 cos 3 J'-A3 sin;) J' sin3 q1 

(40) H2=Ho+Ao+ A1 C-OS J cos q2~A1 ~in.J-A2 + A 3 cos 3 J: cos 3 q~+:31sin ~ J
1 

H3=Ilo+Ao-A1 COS J-A1 Sill J t>lll If:;+ A2-A:, COS 3 J -A3 SIU.., J Sill.., q" 
llt=Ro+An+ A1 cos J cos q,+A 1 :;;in J-A2 + A 3 cos;~ J' cos;~ q,-.A,. sin 3 J' 

The.y also giYP 

(41) 

Rill q = • · at u1g 1 waters, am 
(

• . ~\. 1 sin.J+~lA,sin.')J' 1.· 1 1 
4 A2+ Ai cos .::l +ti A 3 cos 3 J' 

) . A 1 cos J+3 A 3 cos 3 .J' l . . ... 
\cos q~-4 .A-;+1\..-;sill-j+-u-A-;;-siil"i .J' at o'' "ateb. 

vVhen all the necessary constants aw~ 1fotermined, the preceding f'qnations ( 40) 'lU<l ( -U) gi\'e 
Hn and qn, and then when Li is determined, (37) gives An, L1, anu L 3• 

All the preceding expressions are taken from the manuscript of a fortbcoming paper on the 
theory of the tides, in which they arc more fully explained, but it would be impossible to give a 
complete and detailed explanation of them here. l''ew of them, howlwer, depend upon any peculiar 
theory, and most of them can be verified by any one. 

THE OBJECT Al\"D PLAN OF THE DISCUSSION. 

23. The object of the following discussion is, first, to obtain llirectly from obserrntion the con
stants of all the principal terms enteriug into the preceding expressions of IIn and ).n, which, it will 
be seen by referring to (24) and (26), comprise all the constants U(s, ih a(•, ih B(s, ill and sis. ill belonging 
to each one of the angles in the expressions; and, secondly, to obtain from these the general con
stants E, G, F, and F' in the expressions (25) and (27), expressing the relations between all the pre
ceding oonstantsr so that they may all be made to depend upon these. few constants. It is not 
proposed to determine merely so many of the former as a.re ueoossars to determine the latter, thus 

8 
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making all the rest depend upon theory, but to determine all that are of much impor·tance practi
cally, so that they may ue used in testing the accnrae.y of the general theoretical expressions, and 
for constructing approximate formuhe of prediction independently of any theoretical relations 
between the constants, or used by an;r investigator for ,-erifying and improving any tidal theory. 
All the constants and relations being determined ilhich are of theoretical importance, the most con
venient practical formu1IB will be constrncte1l from the results for the prediction of tl1e times and 
heights of high and low water, together with tables for facilitating the computations. 

The plan adopted for determining the constants from the ollservations is to apply Lubbock's 
method of averages to circular arguments throughout, instead of .to arguments of parallax and 
declination, and then to use the eonstants thus obtained to determine the constants belonging to 
any other forms of expression into which it may be thought adYisable to pnt the results. As the 
quantities Hn and ).n are the only ones which are directly observed, corresponding to any given 
time or values of the arguments, these must be determined from observations for all parts of the 
arguments separately by so grouping the observations that the effects belonging to all the other 
arguments are eliminated, and then, by means of the conditions (33), (37), (4U), au.d (41), the con
stants belonging to each argument, as "ell as the genP,ral constants indcpemlmit of auy arguments, 
can be determined. . 

To obtain the Talues of Iln and ),n belonging to the different parts of any argument 'in alone, all 
the observatiom; within certain limits of the argument as from 'i'; to r/'i have been grouped together, 
and the aYerages of :ill t11rse have been taken as tbe normal values of Hu and An belonging to the 
averages of all the correspondiug values of the argument, which, when the number of the observa
tions is considerable, does not differ much from .Z(1i';+7i"1), the mean of the two limits. If these 
limits should be somewhat wide, a slight correction to the averages of t11e obRervations may be 
necessary, which is easily applied. W'hen the observations extend oYer a long period, and have 
he<m rngularly made, tlH· effects of all the inequalities belonging to other arguments are completely 
eliminated, since the periotfa of all the other arguments being diffei·eut, the observations falling 
within certain limits of auy one argument, are equally distributed through all parts of the other 
arguments, and all the plus and minus effects cancel one another; and this is especially the case in 
a series of nineteen years, which is vny nearly a multiple of the periods of all the principal argu
ments in the tidal expressions. In a long series, also, the inequalities due to tlrn winds and baro
metric changes, and whatm·er other abnormal disturbances there may be, are very nearly elimiuatetl. 

2'1. If the normal Talues of ).n and H 11 have been obtained from all the observations without 
regard to the argumeuts of the inequalitie;;, then all the inequalities in ,ln and Hu depending upon 
these arguments disappear, as also A1 and the inequalities of A 0, A 2, and A 3 in (40) and (41). 
Putting 

l.'1 =k (A1 +J.3) 
l-'2=Hl-2+A4) 

we in this case obtain from (40), 

Il'1=i(H1+H3) 
Il'2=.Z(H2+H4) 

(42) ~
~(H'1 + H'2)=Ilo+ Ko+KJ cos3 £J' cos3 q2-K3 sin3 LJ' sin 3 q1 

2-(Il'1-H'2)=K2-K3 cos3 .J' cos 3 q2-K3 cos 3 .d' cos 3 q2 

9- (H1 -H3) =K3 cos 3 ,:!' 

t(H2 -H4 )=K3 sin 3 .J' 

and, from (41), omitting 9 A3 in comparison with 4 A 2 in these very small quantities, 

( . 3 K 3 sin 3 J' 
) sm fJ1 4K2 

(43) ( 3 K 3 cos 3 ,:!' 
cosq2 

4K2 
Since sin q1 =sin q3, and sin IJ.z= sin q4, we have In qn =! ir, and hence from the first of (37) we 

get Li=HinAn-!ir) when An are all reckoned from the upper transit; but if two of them, as is 
nsnaJ, are reckoned from the lower transit, putting ir=l2h 2&n.2! in solar time, we get since 
~=Bo in this case, ' 

(44) D-0=!{2'.. A11 -12h 25m.24)=H·V1+A'2-6h 12m,62) 
w hicb is the mean establisltment ef t'ft'3 port. 
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In the first two equations of (40), the terms depending upon .A 3 being tbe products of two fac
tors, which are both generally small, are, for the most part, entirely insensible, and may be omitted. 
If we then put 

we shall l1aye 
(45) 

H'0 =the mean height of the sea above tbe assumed zero plane, 

E'o=Ho+Ko=t(H'1+H'2) 
25. If we obtain the Yalues of J.n for any values of r,; by grouping the obsen-atiorns iu such a 

manner that all the inequalities belonging to the other arguments are eliminated, we lrn>e from (26) 
for high waters, 

(46) i.'1-Bo-q1=l'; Bi sin (7J;-e;) =1'; (.:\f, sin r,,+S; cos "itl 
and for low waters, 

(47) 2'z-Bo-q2+k= l'; B; sin (r,;-E; )=l'; (M; sin "11+N; COS>;;) 

in which 

(48) n . ,.,,,-1 ;+--,.-,. .1 R; 
i = v JJ i .... ,i' anu tan•;=--· 

Mi 
In these expressions .r; includes only the terms the angles of which may be included in the 

same argument; that is, tbe angles which are multiples of the first. The ya]ue of k .j.n (3-1) must b<~ 
used, putting n=i and taking only the inequality belonging to 1/i· 

Having obtained from observations m yalues of ).'1 or 1.12, or of botb, corresponding to in values 
of the argument, the preceding equations giYe rn conditions for determining·, by the method of least 
squares, the value of the constants B; and e;. 

If we in like mannel' obtain the Yalnes of Hn for any values of 71;, we olJtain from the first an(l 
third of (40), omitting the small terms just referred to(§ 24), 

H 1
1 -Ho=Ao+A2 for high wat1:rs, 

and from the second and fourth of (40), 

H'2-Ilo=Ao-.A2 for ]ow waters. 
But in this case we have ('.!±), 

Ao=Ko+Ko .!'i H.; cos (7!;-a;) =Ko+ Ko.!'; (M; cos •ii+N; sin 7/i) 

A 2= K2+K2 l'; Ri cos (11;-a;) =K2+K2 I'; (M; cos 7J;+N; sin >ii) 

in which l'; is limited as above, and in which 

.I . 2 . 2 Ni (49) Ri= v M; +Ni, and tan a;= --
M; 

The values of R;, Mi, &c., differ in their different comiections with K 0 and Kz . • From the pre-
ceding we get, for high waters, -

(50) 
~ H'i-H'0 -K2=Ko Ii (M; cos 7i;+N; s~n >1d+K2 1'; (lf; cos "ii+~; s~n 7i;) 
l H'2-H'0 + K2=Ko I; (M1 cos7J;+N; sm 7J;)-K2 1'; (M; cos •ii+.N; SIU 'ii\ 

With 11i values of H'1 and H 1
2 , corresponding tom values of the argument, we ha,e, from the 

preceding, m equations of condition for determining the constants Rrs, n and ars, i)· 
From the first of (37) and from (U) we obtain, when .l.3 and .!4 are reckoned from the lower 

transit, 

(51) 
S ~ (.l1-.la) = sin q1 
( ·H~z-l4)=-cosq2 

when A 1 is small in comparison with A 2• 

We also obtain from (40), in the case in which A1 is not eliminated in the grouping of the 
observations, 

(52) 
) i(H1-H3)= A 1 cos A+.A3 cos3 A 

( i (H2-H,)=-.A11tin J+.Aa sin 3 J 

In these equations .A3 is always sb small that the values of K 3 and Ji, obtained by the last two 
conditions of (42) for the constant and principal part of A 3, can be used without any ~nsibleerror. 

With m values of .ln for both high and low waters of both transits, ( 51) and ( 41) give rn eqna-
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tions of condition for determining A1 and .t1 form values of r=~173, when A 2 and A 3 and also J' have 
been determined from preceding conditions. 

With m values of H 11 , also, for both high and low waters of both transit~, (52) gives, when A 3 

and .d' are known or insensible, 'In equations of condition for determining A 1 and .t1 for m values of 
'P from observations of the heights only. 

From (32) we haYe 
(53) A1=K1 sin (r-a)=::\I sin r+N cos r 

in which 

(54) K ~ ,,12-+""'' l t N 
1 === v . .ill._ .l.' • aut an r1. == - -, M 

\Vitb m Yalues of A 1, determined by the l1l'eceuing equat.ions, (53) gives m equations of condi
tion for determining R and ~. 

From the :first of (4.1) we obtai11, appr-0ximatel;y, wlw11 .A 1 is small in eomp:uison with A 2, and 
consequently sin q is small, 

and from the second of (41), 

A 1 siu ..1 

cLl\..2 

vVhen q1 and q2-~ r: are 1·er.r small we can use for ~4.~~its mean value K2, and tlwn with the 
preceding value of A 1 we get 

~ 
(/1=- K1 s~~sin (11'-a) 

4'K2 

Ki cos J . 
qz-~r. sm (p-u:) 

, 4K2 

(55) 

The values of q, and q4 are the complements of the preceding ex11ressiouf\ respectfrel;y. 

TABLES OF AVER.A.GE OR NOR11.AL VALUES. 

26. The following tables contain the averages of groups of observations taken within certain 
limits of two arguments, and arranged, with reference to the a-verages of the arguments to which 
the observations correspond, in the form of tahles of double entry. By summing these average 
results in two ways, the averages of all the observations oontained within the limits of each group 
of either argument are obtained. The arguments have been for the most part divided into twenty
four equal parts, and the mean of the two limits of each division has been taken as the average of 
the values of the arguments1 e.:x:cept in the case of (11•-•P'), in which the true average has been 
obtained. From these tabular results all the constants in this discussion have beeu obtained, and 
they might be treated in various other ways and many important results obtained which have not 
been brought out here. 

An explanation of the notation contained in the headiugs of these tables may be found in sec
tions (4), (8), and (11). The values of all the arguments except "'12 are given for the time of the 
moon's apparent transit over the vV ashington 1aeridiau, happening a little more than two days 
before the time of high wat€r, and which is the transit 0 according to Lubbock's notation. For the 
sake of convenience in grouping the observations, the values of 712 were used for a time two lunar 
days later, foe which a reduction must be made when it is iiecessary to ha>e the values of the argu
ments all referred to the same time. 

To these tabular values a constant of 2 days must be added to the lunitidal intervals, and also 20 
feet to the heights of high water, and 10 feet to those of low water, for the absolute heights above 
the assumed z€ro of the tide-gauge. 
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11 1 45 o 21 I 6 35 s. 63 '· 83 11 , 2 19 o 1s 6 38 I s. 63 5. ro 11 2 44 I o 17 6 3U :;. 11 1 5. 02 

11 1 42 () 241
1 

6 38 5. 73 II 4. 70 12 I 2 14 ' 0 ~ 6 38 '1 :;. 46 4. 86 l1 2 43 i 0 15 6 27 5. 1915. 08 
19 1 45 o !l!l 6 33 5. 57 '· 68 10 I 2 ;w I o 23 6 36 s. 11 •· ss lo 2 471 o 1.1 6 r. 5. 35 :;. 22 

1~ l 49 0 25 6 36 5.42 4.92 111 2 15 i 0 20 6 33 _5_._"_, __ .. _.92--11---10_: __ 2 __ 42_~ 6 25 '~~.) 5.3'1: 

ll8ll 1 44., o llti. •;6iii.4 s. at j4:'95 283 l 2 15. al o ll3. 9 6 34. •j s. 20 5. 19 26IJ I 2 44. 61 o 20. 1 6i2:4j 5. o;; I :;. 32 / 

°-1:: \<It>-_<Vl ·->._, _\~ 1~:~ 
h. rn. h. m. i h. m. I Ft. ' Ft. 

11 " 41 0 21 : 6 31 15. 34 5. 51 
13 2 45' () 2.'): 6 35 497 5.24 

14 i ~' 4-7 I (l 2.'l 6 3:3 4. 73 .5. 5(j 
I 

121248 023 631J4.525.lll! 

12 I 2 41 0 24 6 33 I 4. H 5. llS 
12 ' 2 4~ (I 19 6 ~7 4. 44 5. 97 

10 ° 43 o m 6 3IJ 4. 8'7 5. 94 



 

62 REPORT OF THE SUPERINTENDENT OF 

TABLli: I-C1mtai11i11g average values belo-nging t-0 the .Arguments (..p - '/'') = t 111 and'/>=t11.-Continued. 

UPPER TRANSITS. 

("' - 1/1) = :lh. Om. 3fi. 30m.. (o/-1/1') = 3h. 3-0m. 4Ji. <Jm. (</.• - o/') = 4h. Om. 4h. 30m. 

! __ "'_+-o-b_•_· ;(!Jt-1/J') _>.._,_\_>._,_\~ H' Obs. !(li'-lfl'l·-"-'_I_:__ I-=:__:_::_ Obs. ("'-li''i'_>-_,_._>.._,_l_-1:_1~ 
\ h. m. h. m. I h. m. l Ft. Ft. I h. ni. i h. "'· i h. m. Ft. ! Ft. h. m. j h. m. · h. m. : Ft. I Ft. : 

1

------.----------.--------·-----

7.5 

22. 5 
37.5 

52. 5 

67. 5 

82.5 
97.5 

112. 5 

127.5 

142.5 

157.5 
172.5 

187.5 

1'02.5 

217.5 

23'2. 5 

l247. 5 

262. 5 

277. 5 

292. 5 

I 307. 5 

!! 3\l2,5 
337.5 
3fi2. 5 

12 i 3 13 0 19 6 30 4. 92 5. 44 10 3 44 : 0 ;26 I 6 3~ 4. 54 ' 5. 64 11 4 12 I u 25 6 35 I 4. 23 : 5. 70 : 

12 I 3 ls , o 22 6 s2 4. 39 5. 46 11 , 3 45 o 19 1· 6 32 4. 66 5. 78 12 4 12 I o 2s , s 38 : 4. ls I s. so !• 

12 ' 3 19 I 0 25 6 34 4. 46 5. 67 11 3 45 0 22 ' 6 32 4. 38 5. 66 11 4 12 I 0 26 6 41 4. 40 5. 83 ' 

10 i 3 17 0 1!1 6 34 4. 68 5. 78 12 3 42 ' 0 23 6 33 3. 72 5. 86 14 4 ~071 0 31 ' 6 38 3. 9716. 14 : 
14 i 3 16 o 25 6 32 4. 53 6. 12 13 3 44 i o 23 6 33 4. 41 6. os 12 4 ~ I o 26 6 34 3. 68 6. 33 121 3 16 0 18 6 31 4. 93 5. 64 11 3 44 ' 0 19 6 21 4. 28 6. 08 12 4 13 ! 0 21 6 28 4. 10 6. 87 

11 3 16 o 20 6 30 4. 78 5. 83 14 3 45 : o lG 6 26 4. 10 6.18 13 4 21 ! o 17 I 6 32 4. 01 6. 20 

11 a 15 o 11 6 21 4. 13 5. s1 10 3 45 · o 2'J 6 31 4. 83 5. 95 12 4 H I o zi 6 31 4. 59 I 6. 30 

11 I a 15 o 11 6 24 4. 6215. 61 1-0 3 42 o u 6 21 4.18 · s. 14 10 4 11 : o 2a ri 36 4. 66 6. oo 
12 1 3 13 o 1:; o 23 4. 78 5. 68 11 3 47 o 10 o 2; 1 4. 83 5. 57 12 4 rn o 19 . G 31 4. 45 s. 58 

11 l' 3 13 0 00 6 29 4. 84 5. 46 11 ' 3 44 0 20 6 28 I 4. 73 6. 04 J~ 4 H 0 27 6 40 4. 85 5. 57 
10 3 23 0 23 6 36 4. 83 5. 54 11 : 3 45 0 2G ' 6 35 I 4. 85 5. 4:; 11 4 15 0 26 6 41 4. 68 5. 85 
11 , 3 12 o jl2 6 31 4. 91 5. 39 u I 3 40 o 26 , 6 39 4. 89 5. 73 11 4 l;i o 2• 6 45 5. 03 s. 57 
12 I a 14 o 2-2 6 39 5. 14 5. 46 13 • 3 47 o 29 6 43 4. 99 • 5. Bo 13 4 rn o 31 6 44 4. 87 5. 78 

13 i 3 14 0 25 6 40 5. 07 5. 37 13 i 3 42 0 24 6 41 5. OJ \ 5. 77 12 4 lG 0 33 i 6 50 4. 79 5. 85 
14 I 3 17 0 26 6 41 5. 17 5. 73 J:J ' ~~ 44 ' 0 27 I Ii 42 4. 90 I 5. 45 11 4 1:; i (j 30 : 6 45 5. 03 5. 83 ' 

12 I 3 2'l 0 26 6 47 5. 4E 5. 25 13 : 3 43 ! 0 22 ~ 6 36 4. BG : 5. 90 15 4 14 : 0 25 6 47 5. 06 I 5. 96 

12 i 3 9 o 24 6 37 ;;_ 1:; :>. 4;i 14 a 45 o 20 6 37 1 5.12 5. 64 12 4 \!2 o :io 6 44 I 4. 61 I 5. 90 
13 i 3 16 -0 17 6 3.1 6. 30 r,. 4-S 11 J :J 4:> 0 17 6 33 ) 5.17 5. 75 1'2 

1 

·1 16 0 Hl ti :Jti j 4. 79 j 5. 62 

u , 3 15 o l:i 6 ~e :;. 63 :;, 42 10 a 42 o 13 · G 31 I 5.13 5. 9G rn 4 lG o 15 6 251• 5.12 5. 84 
12 : 3 ltl 0 lfi ti- ~~ 1 5. 14 5. :lf\ 1~ :~ 45 0 16 ti 28 5. 19 5 '"l•> 11 4 1,1 1' 0 11 6 31 4. SG ti. 85 

N i 3 17 o 10 6 ~1 ' 5. oe i s. 2'J 12 3 44 o 11 6 32 4. 80 , s.12 10 4 19 j o 13 6 30 4. 91 5. 1>i 

11; 3 13 0 ]~ 6 27 4.95:5.33 11 3 ·l:i 0 20. 6 32 5.19 5.40 11 4 171015, 6 3014.62 5.46 

11 i 3 11 0 17 6 29 4. 66 I 5. 61 12 3 47 0 17 ! 6 32 4. 92 ' 5. 35 11 I 4 17 I 0 16 i 6 28 : 4. 56 5. 69 

i----1--2-so-1315.S _c_ru _6_3Ls_4.fi1l/5.;51~'341.2,-o ~ 632.6)4:71:5.71~1415.9/o~:~,14.58~5.88 

,_ 
D 

7.5 
!12. 5 

37. 5 

52.5 

~7.5 

il2.5 

97.5 

112. 5 

127.5 

142.5 
157.5 
172. s 
187. 5 

~5 

217.5 

232. 5 
247.5 
262. 5 

Zl1.5 

1192. 5 

307.5 

(t/J - t,£1) = 4h. 3<nn. 5h. Om. (:fl- :fl')= ~h. Om. 5h. 30m. (1/J -1") = 5h. 30m. 6h. Om. 

Obs. ,(1/J-t,£1)1 >.1 j A, I H 1 I H 2 Obs. \(1/.1-1/J')I .>. 1 ! .\2 I H 1 I H, Obs. 1(:f;-tf/JI /. 1 I ll, J H, t H, 

-: : ~- :,·.,I ~- ;~- i ~- ;~; Ill /!; I :!~ --:- ~- ~~- I ~- ;: : ~- ~~ 14~l ' 5~~2 -:· ~· ·~~ I' ~- :; , ~- ~- .~~ 5~ 
11 4 43 O 35 I 6 46 4. 60 5. 66 12 5 16 O 36 6 49 4. 10 6. 20 10 5 42 0 38 6 52 4. 33 5. 94 

rn 4 46 o 31 I 6 42 
1 

4. 03 6. os u s 1s o 41 6 53 t 4. 21 6. 2s 10 5 46 I o 44 6 53 •. 34 5. oo 
12 4 47 · o 32 1 6 42 I 3. 89 6. 02 11 5 14 o 4o 6 51 J 4. w 5. gs 12 s 39 o 46 6 54 3. 78 6. 43 

12 4 46 \ 0 30 ! 6 42 J 3. 93 5. 88 ] ~ !J 16 , 0 39 6 47 3. 68 i 6. 37 13 5 43 ' 0 4!i 6 58 3. 62 5. 93 

14 4 43 ! o 21 i 6 37

1

1 4. 2; 6. 43 13 s 17 o 35 6 45 3. 92 I 6. 49 n s 46 o 38 6 so j' 3. 10 6. 04 
11 4 47 : o 20 ; 6 2s 4. oo 6. 33 12 5 rn '. o 27 u 42 4. 43 6. 43 14 s 43 o 36 6 46 4. 01 o. m 
12 4 421 0 20 6 3-0 i 4. 61 5. 91 12 5 16 0 26 ' 6 40 4. 05 6. 55 13 5 46 0 29 6 4414. 35 6. 33 

12 4 461 o 19 6 2e 1. 32 a 53 11 s 1e o 23 6 37 4. 24 6. Ill? 11 s 42 o 29 6 11 4. 3B 6. 12 
11 4 45 0 20 6 31 4.4:l 6.15 11 5 17 0 28 6 42 4,72 5.89 12 5 41 0 32 ti 46 4.40 6.20 

111 4 46 o 20 6 35 4. s1 6. 06 10 s 13 o 29 6 44 4. 74 5. 62 11 s 13 o 34 6 49 l 4. 73 6. m 
9 4 45' 0 31 6 45 4.4d 5.49 11 5 16 0 29 6 46 4.70 5.94 11 5 45 0 40 6 57 4.89 5.90 

11 4 44 t 0 32 6 43 4. 47 5. 59 11 5 15 0 3-:! 6 51 4 61 5. 57 11 5 44 0 40 6 56 j 5. 03 5. 94 

11 4 41 i 0 40 6 S2 4. 85 5. 41 10 5 14 ' (j 41 6 58 4. 67 5. 8~ 11 5 46 0 48 6 59. 4. 83 5. 77 

13 4 42 0 36 6 50 4.69 5.76 12 5 17! 0 41 7 0 4.56 5.40 12 5 44 0 51 7 8 5.06 6.14 

12 4 47 0 30 6 51 4. 84 5. SS 14 5 16 j 0 48 7 5 4. 75 6. 01 12 5 47 0 47 7 7 •l.136 5. 8~ 

13 4 44 0 33 6 49 4. 58 6. 09 12 5 18 i 0 35 6 58 4. 97 5. 90 14 5 45 0 47 7 12 4. 70 6. 42 

12 4 39 o 22 6 41 4. s1 6. 19 13 s rn I o 37 s 55 4. 11 s. 91 15 5 40 o 35 6 ss ... 95 6. 15 

15 4 45 o 24 6 44 4. 87 s. 84 14 5 19 :I o 32 6 51 4. 58 6. 07 12 5 47

1 

o 36 6 56 5. 05 6. 31 
11 • 45 , 16 6 34 4. 79 6. 02 12 5 12 o 21 I 6 41 4. so 5. 99 13 5 44 o :J3 6 52 5. 43 5. 84 

10 4 45 o 19 6 35 4. 79 5. 68 12 s 16 I o 19 6 36 I 4. 52 I 5. 82 11 5 • oo o 28 6 43 4. 29 s. 12 
11 4 47 o 22 6 39 4. 72 s. 75 u 5 13 o 29 e 45 4. 69 l s. rs 11 s 44 o 29 a 43 I 4. 35 6. 13 

10 4 44 0 17 6 32 4. 84 5. 72 12 5 16 ' 0 25j 6 42 4. 69 i 5. S3 13 f 5 45 0 127 6 44 4. 51 6. 11 

10 4 46 0 28 6 41 4.45 5.SS 12 5 131' 0 30 6 4415.0515.57 13 5 47 0 36 6 <119 !: 4.34 5.93 

i----1--.283-+l-t_4_4._! o 26. ~ 64Qo 4. oo 15:91 283 ~ 032:- ti 47. s 4. 48 s. 97 288 s 44 a o 37. 9 652:8 4. 46 6. oo 
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T.UlLE 1-C1mtaini11g a!'e1'llge 1•a.b1es belo11gi11.11 to the Arguine11ie (,P- 1j/) = ~ 111 and rp = J 17.,-0ontinue<l. 

I'PPER TRAXSIIR. 

(l/J-!JJ') = 6h. Om. 6h. 301tl. ('/J-1+;") = fih. 30m. 'ih. Orn. 7h. 30m. 

Olis. J(>/1->l-'J: ;.,, ;i., I H, H, Olio. i(>/1-.P'l A, A, H, I n, Obs. :(o/->/1'11 ;i., I ;i., . H, I H, I 

--------;:-;;;:--;:=~-/!. m. I It. m. Ji. m. :------;---;;;_"'-;;--;;- ---.~~r-~1~··~11 Ft. i 

1. 5 l ~ o H i o 1t1 ) 6 s" n G 4;; o 47 ; 4. 48 o. 61 n . -. n I 1 1 j -; fj 4. u1 
1 

s. 1;, • 

2"2. 5 11 6 10 o 4~ .. ,. 1:! i 1; 4"2 o 5-1 ~ 4. 12 5. 73 ll 11 1 O .i'";' I 7 9 4. 45 ! 5. 52 , 

37. s 11 G ir, o r.~ ·1 rn f> 44 ~" , 3. 8~ 5. 93 11 17 ·11 3 I 7 H 4. 20 \ 5. 80 i 
52.5 12 6 14! (J !Jti! 13 fi 46' 0 H 4.30 5.9~ 11 7 Ui 6 7 14 4.13 6.00 

I 

67. 5 13 6 l !l i u 53 I 7 6. 52 1~ G 44 0 51l 7 11 ' '.l. 79 5. G7 9 7 151 9 7 1 "i 4. 06 ' 5. 65 \ 

8':!.5 13 G l;; I o 1s i • 3.49 6.4a 1:1 G 46 o ''' lo 13.92 5.84 11' n ~ 1 i2 :i.oo e.10 

I ~~~: ~ ~: ~ ~~ I ~ ~~ : -6 :~ i !. ~ ~: :~ ~~ ~ :~ I ~ :; :'. ~: :: E :: ~~ ;: i ~ i 0 ~~ ~~ ;: : E~ 
142. 5 It 6 l~ 0 40 Ii 53 , 4. 64 ti. 0-2 11 f. 4:; 0 41 Ii :;;; 4. 48 6. 4~ 11 13 ! 0 4i' 4. 65 5. 64 

157.5 13 6 121 0 41 ,1 fi 55 i 4.(i9 5:93 l~ (i 4;i 0 4H 3 4.8;) 5.97 11 1 12) 0 ,'.)1 4.75 J 5.5() 

172. 5 13 fi 16 0 4J : 0 I 4. 92 5. fll" 11 ti 4H 0 ;)() 714- 84 5. :16 10 14 0 5.J 12 5. 25- i 5. 51 

187. 5 9 G 14 0 41 I ~ i 4. 90 5. 8() J 0 H 4? 0 ~>-2 , 9 5. 07 :i. 46 10 1:3 () 54 14 5. 27 ~ 5. 58 

202. 5 12 o 141· o ~a 7 11 ; "· 20 5. 71 11 t; 40 o ;,3 ' 11 o. oo 6. oo 11 13 24 5. 38 I 5. 5:l 

232.5 11 6 14 CJ :I!} 17 -1.(H 5.7:J 11 f) 41 u Ji: 18 5.04 5.59 11 Hl 10 7 28 ! 5.11 5.55 

217.5 11 l"j u ](i 4.8:J 5. 7Y 11 ti 4ti l' 20 4.92 5.60 1~ 14 7 24 I 5.20 l 5.2'..! 

241.5 12 t1 15) o ;.1 1~:.-1.L2 5.tit 12 (i 4fi 2 24 4.~~j;}.34 ]~ J.> 2rl4.99 5.84 

~n 5 l~ " 1° I. (' '0 l l "" " " 1'> ' " 4" l "' l" : ' •~ 1 - ''0 11 11 n l I NU~- :.! u ~ ' , .., - ':.! ' ' • '>"' \l, \11" - ' ') :) l ;n.,1 ~ 1 ~- ·-'V I ~ .. : i ~G f 4. 84 5. 35 
277. 5 11 : ti 10 ! 0 4t'i , 7 10 : 4. 6~ 5. !)4 l ~J j () 4J , 4tl h ' ,). 19 , ,). EO J:3 17 , 7 21 ; 4. 72 i 5. 54 

292. 5 11 i 6 15 j 0 4:.! j ti !"'!!} 4. 44 G. 0.J 1:2 G 41J 41i : 7 41' 4_ c:. I j. 7:.2 J(} 18 , 0 ;,6 12 f 4. 85 5. ti9 

307. 5 12 i 17 I 0 ~· 5G 4. 94 ;:;, 93 11 G JH 0 44 : :. 4. 61 I &. 61 12 7 l; i 0 4:; 7 I 4. 89 5. 67 

322. 5 10 i ti 16 i O 37 , 6 53 4. 6E 6. 00 11 tl 47 ll 37 6 55 , 4. 7;; ;J. 51' 1:J 17 O 54 714. 65 5.117 

i 337.5 11 \ 6 16 ( (I 35 \ 6 49 4.41, 5.57 t<:t' 6 42 0 42 tl 5l) \ 4.4!! ! !:.,";il 14 7 1C 1 0 40 3 4.61 5.63 

I 3'>:!. 5 9 I G 18 I 0 34 i G 50 4. 31 : 5. 51 10 I fl 47 48 7 0 I 4. 20 I J. 64 11 16 ! 0 51 5 ! 4. 37 i 5. 67 

-- 216 i 6 n. 5 o 45. 910.0
1 

1. 4li : ti. ~l 2-;;i . ~ ~ H. ~ -~iill811i3/ 4. 54 I , .. •n ~·1 • 1 I;;. fo se. • 7i3.1i""4.62('""5:7"2 
-- ------ _, __ --:-----=--~-~=::.-:~--=-- - --=..-::=---=------=-~ _;:-_ - --::- ~ ---=--_--=--=-..::::::::::-=--=--:::..~-=:::=:::::::::--~----

7.5 

22. 5 

37.5 

ll7. 5 

82.5 

97.5 

112. 5 
llli. 5 

132.5 

157. 5 

172.5 
187. 5 

202.5 

217.5 

!U2. 5 
247.5 

~5 

277. 5 

~.5 

307.5 
322.5 

337.5, 
~5 

(>¥-t//l - 7h. :IOm ..... FT.. Om. It¥- o/J' - 8/t. Om. l?h.30m. (l/J- ii'"!= 8h. 30ui .. • 9h.Om. 
1--~---.,---.---- --~-- ...... -.....,..., ---.1---,-
0bs. (>Ji - <I<')' '-i ~, ! R, R2 Obs. l(o/-.P'J( ~, A2 : H1 l Hz i 

--1-h.-'i11-.. j--~~1n. ~:-;::-F-t-. . -FY-.- ----ll-1~ 1
1
1;; I l

1
t, '"('.,· 

10( 7 49: {) 5~ 7 llj4.J>!
1

J.6{) G J 

] 2 I 7 47 ! 7 13 I 4. 65 : 5. ,')4 l l b 15 

h. lll. 

14 
Joi. 

4. 41 

7 15 4.53 

' I 
- '''' 1--- - ' --- ---1--1--

PI. Ii. m. ; h. m. I h. m. I Ft. I Ft. 
:>. rn 13 8 4;, I l 9 7 14 5. 00 15. 13 

5. 54 ]l 8 48 1 4 7 14 5. 44 5. 24 I 

10 7 43 8 7 19 I 4. \17 5. 64 

11 7 47 6 , 7 16 4. 44 I :\. 71 

11 4:i 1 :!\ 'l 12,4.35:5.s=-

ll 7 44 i I 4 7 17 4. 24 I 5. 60 

12 7 43: 1 1 7 lJ,4.34 1 5.53 

14 7 43; 0 50; 7 1(J •l.28 5.72 

12 1 45 '\ o 59 , 1 i1 4. 60 I 5. 66 
14 7 40 0 54 . 7 5 4. ~·1 5. 58 

11 7 43 I :"">8 I 7 12 i>. 14 5. 94 

12 1 45 o 59 I 1 1s 4. 13 5. 51i 

13 7 45 O' 7 21 5.31•5.19 

12 7 41 3 ! 7 21 5. 34 i 5. 20 

10 7 47 , 7 21 5. 4!I I 5. 48 

12 i 7 47 9 7 28 5. 63 : 5. 08 

10 ' 7 42 9 7 31 5. 13 ' 5. 01 u! 7 411 9 7 26 5.0015.0S 
1a 

1 
1 41 I 1 20 4. 93 , s. 44 

lU 

11 

13 

1:1 

12 

13 

H 
12 

1() 

]~ 

12 

11 

11 

12 

12 

8 13 

l6 

1:> 
12 

fi 1fi 

8 20 

s 12 I 
H 17 

H 17 

R 20 

16 

8 16 

8 14 

8 19 

13 
8 17 

11 

15 

1 ltj 

l 11 

1 3 

1 

1 

0 

4 

3 

1 10 

1 13 

1 13 
1 

7 lU 4.1~ 

'j' 19 4. 47 

7 17 4.61 

1 22 4. oe 
71813.99 

71414.34 

11 14.64 
7 15 4. 73 

7 14 ,').09 

7 17 ! 5. 43 

7 21 \ 5.2& 
723!5.52 

7 :l6 5. 59 

5, 54 

5.8=> 
5 . .'i3 

5. 87 

5. ['4 

5.GG 

5. 51 

5. 3B 

5. 20 

5.-06 

5. 00. 

4. 81 

4. 97 
7 31 5.35 4.95 
7 27 5. 28 5. 51 

7 31 5.U 5.12 

11 8 44 5: li•j4.71j5.:J6 1 

10 a 43 s I 15 14. 1s 5. 21 : 
11 8 42 ll i 15 4. 47 5. 33 

1a s 44 1 : 11 I -1. 62 s. 41 

12 8 4i 7 I U 4. 50 5. 17 

13 8 44 61 14 4.67 5.13 

H 8 43 11 4.59 5.10 

14 8 46 1 12 5.04i5.08 

11 8 4ti () ~8 0 5. 2915. 01 i 

10 8 44 ~ 26 5.64 5.32; 

9 ~ 47 8 I 21 5. 76 5. (}\! I 
11 8 43 12 I 27 5. 67 4. 94 

10 8 43 19 6.08 4.43 

11 8 47 1 13 7 31 5.58 5.05 
11 s ,s 1 10 I 21 6.21 4.oo 
10 B -ii; 2 I 21 5. 'TB 5. H 

11 17 1 3 7 ~ 5.15 4. 76 13 8 43 1 7 i 2.') 5. to 4. 52 

13 17 3 7 18 5. 12 5. 25 12 B 4~ l 9 j 2( 5. 51 4. 66 

14 18 I 3 7 19 4. 93 5. 15 13 8 45 0 56 i 1 12 I 5. 6:; 4. 78 

11 8 16 II 57 7 !I II 5. 05 5. 73 12 H 41 u 561 915. 68 5. 07 I 

13 . 1 4G \ o 58 : 1 1s s. 26 I s. 30 

14 7 42 I 0 52 : 7 13 I 5. 07 I 5. 70 

11 I 7 46 I 0 :is : 7 12 I 4. 95 : 5. 48 

13 .. 7 4610 51[ 7 814.7'7!5.29 
s 1 1 46 o 57 I 1 9 4. 91 I 5. u 

1----1i----l~/ll.OJ7i6.1)"""4:84] 5. 49 
' I ' 

11 8 12 l 0 7 11 I 4. 97 5. 36 12 8 4J 1 2 7 12 I 4. 94 5. 26 
12 8 12 0 5917 11 5. 00 5. 30 13 8 H 0 581 7 13 5. ~ 5. 36 I! 

2Btj815.Sjl5.9--:;ias: 4. 87 ·:1-5-.-33---280~---sITT,17.S/ 7 11.1) 5.~ /7061 



 

7. 5 

2-2. 5 

37. 5 

52. 5 
6j,5 

82.5 

97.5 
112. !i 

127.5 

142.5 

157.5 

172.5 
187.5 

202.5 

REPORT OF THE SUPERINTENDENT OF 

TABLE I-Cont11i11i119 ane:mge 1lol11eR lirlonging to the Arguments (1/•-1/'') = t 111 and ¢ = ! 113-Contlnueil. 

UPPER TRANSITS. 

(Tj;-1/;')=0h.Om •.••• !!h. 30m. <i¥-ij;') ~ 91t. 30m. 10h. 01n. (i¥-Tj;')=l0h.Om .•••• 10h.30m. 

------1--~--· 1~-7 ·---~-

0bs. !(>#->/>') >. 1 I >.2 ' n, , n, 
---i--
~" e-:.~} -· 1', 

n, H, o~ •. i<>V->1-'1
1 

)\, [ >., I R, I n. -
, ______ f ___ ·--·---

'1 h. m. 1L 1n. ! Ji. ?YI. Ft. :Ft. 
11 

1 
n tF! -0 5~ ! 1 ;; : 5. D5 

1 
4. 5(; 

u I 9 t• s I 13 : 4. !!;) "· o:, 
10 I 9 18 ·• 11 14 : 4. 7s 5. 01 

11 i 9 13 1 lfi 21 4. 63 5. 41 
l~ . 9 15 1 8 9 4. 68 i 5. 46 

1; I ~ 16 1 1~ 1 
I 15 4. 85 5. 36 

10 i 9 13 u 14 4. 54 5. 34 
12 t n 11 ; 1 ;~ 

1

1 11;.! 4. 44 5. 04 

10 j 9 1~ 1 6 14 4. Gl 5. 46 

12 1 9 n · o 38 I 6 s. 2s 5. os 

15 

13 

12 

12 

9 14 

9 11 
fJ 12 

9 14 ' 

1 2 i 
0 5!) 

5 

14 5. 36 

16 5. 55 

7 rn 
17 

5. 7:i 

5. 78 

4. 88 

4, (l{J I 

4. ~6 

5.02 

I h. ?i1. Ii. }11-. 

ll . [l 4~ 1 

1D i 9 4·1 

H1 I 9 4o ;) : 

3i ~~ II ~ !! 
10 j 9 41) 

111fl42' 0 !).) 

l~ I g 4";' ; o 5!• 

rn !J 46 

3 

12 9 42 j 

It. )jl. 

ii 
Ft. 

ii.G.'i 

•7 

~, 5. If!. 

13 4. 58 

14 :;, 01 

JO 4. H:l 

r. 4. GB 

5 5. 08 
4. 90 

() ;J. 26 

---;;- --·--;:-;;:,--;:-;n, l--;:~~17.-;;-
:i. (H li: HI 11 ' 2 7 7 5. 26 5. lfl 
4. 9i< 12 : JO 13 i 5!J 7 9 5 10 5.06 

s.ou 12 10 11 i 3

1 

1 10 5.39 s.24 
1 

"· 21 H 10 rn • 2 7 s 4. 84 5. 4~ 

:: ~~ ~~ . : ~ ~~ ~ I ~ l~ :: ~ ~ ~~ 
5. 02 12 10 H l 7 5 I s. 00 5. 20 

5.12 11 1017 58 7 314.74 5.08' 

4. 56 12 10 12 5~ 7 5 i 5. 04 4. 78 : 

!I :i:f'2~4.7:! l:i 10 12 ~>U 7 6 5. 25 5.11 1 

1:l fl 1:11 :,7 11 5.52' 4.90 12 10 20 I 56 7 5 5. 47 4. 9-2 : 

14'10 n: ss 7 9 5.65 4.23 

u . 10 17 i o
0 

I .. 16 6. 03 4.19 : 
10 i 10 16 7 14 6.04 4.57 

H 9 47 i 1 O i l:J :;. :>4 5. 03 

11 g 45 I '.I I 7 21 5. 75 ' 4. 77 

l 1 0 tJO ~ fJ l 24 5. 94 \ 4. flO 

ll17.5 12 9 12 1 13 27 5.36 4.96 1~ I 9 46 I l ~ ; 2:! 5. 93 4. 48 10 i 10 16 ~ ! 1 15 6. 21 4. 32 

lU JO 17 ~I 7 18 6.02 4.61 !!!2.5 12 \) 1-0 l 6 20: 6.U 4.:16 rn I 4e 1 s 21 5. Vi 4. 74 

247. 5 10 \ 9 J:J 12 32 5. 29 I 4. 97 lZ 1(1 J.l 1 \ 7 16 5.90 4.45 

1 o · w 1s 1 I 1 18

1

5. 51 4. 11 
11 : H 4:3 I 3 22 u. 23 4.10 

262. 5 10 I !) Hi 25 5. 8:3 4. 64 11 I 9 44 I :?3 :). 72 ' 4. 7~J 
R ]II H 56 I 7 12 6. 09 5. 09 ~77.5 11 i 0 16 7 25 5.27 4. 76 11 i 9 4i' ll v8 13 i G. 91 4. 94 

~~ ' ~~ ~: 0 ~~ I ~ : ~: ~ I !: ~ I 29-2. 5 11 : 9 17 2 "; 18 :!. 14 4. 42 11 i 9 41 l IJ H i 5. 6;J 4. 30 

1219 41 0 ;,9 14:!5.98,14.27 30i. 5 12 I 9 12 ', 0 5-1, I j 16 5. 53 4. 77 
30!2.5 16 i 13: 7 12 5.16 4. f>5 

337.5 H! 19. :ii 7 12 5.27 ~.01 
15 46 i 0 57 7 10 i f,, 76 I 4. 84 12°10 161 0 531 10 5.95 4.57, 

11 ' HI J!I '. 0 57 I 7 10 5. 7314. 43 I 

:t~2. 5 12 ! 18 · 1 f 7 12 5. OB 4. 89 

12 1 9 ;,2 i o 52 1 4 I : •. 1:1 , 4. 1•1 

~!....:.. .. ~=_!_-~_..'.'.:__:__'._ii 5. GO 4. 86 11 ;~__::_!~~. 5.63 ~[ 
"--·---'-----·---·--

4.94 __ 21~19-~~~i~~5-:~:~~ 5~~g. 4.7~ 275: lU 15.0i 0 5Rll 7 9.8, 5.50: 4.80: 

(>i'-1/-'J = 10h.30m. llh. Om. (if;-</-') ~ llh. Om. • • • • l l~. 0111. (</- - ij;') ~Uk. 3-0m. 12h.Om. 

Obs. (>/>-o/')1 A, ;>., i H, , II, Ohs. j(>J> .... >/>')il-~-r-;>.~- i rr, ju, 01 ... 
1

(.p-.;,'): >., . ;, I H, I H, ' 

' h. 'l/1,. h. m . . -;;~-:~r;~-;; --1-;-;~ ·;; ,~1~~:: n ,-;;:--1--;:-;;1-;-::·,~1-;;:-\-;:-, 
14 I 10 45 0 :;4 : 7 4 I 5. 57 5. 30 13 I 11 19 I 0 50 I (; 59 5. 66 4. 66 HJ i 11 46 j 0 47 ! 6 55 i 5. 84 4. 29 i 
13 lo 45 o ;;,; ! 1 l , 5. 3S 5. ot n 111 rn I () 52 6 :;a 5. 3~ 1 4. 87 w 11 4:1 o 41 i 6 58 i 5. 58 4. 78 ! 
IO 10 48 0 53 ; 7 3 5. 41 4. 76 10 11 1:J 0 :JO ti 57 ;;, 49 I 4. 51; 12 11 40 I 0 52 • 6 5415. 32 5. 21 I 

s 1 o 47 (> 58 . 7 5 i 5. 3& 4. 75 ~ 111 13 o 53 6 58 r.. r.a 4. nil 11 11 431 o so I 6 55 s. 118 4. 91 

11 10 43 0 59 7 5 i 5.21 4.02 12 11 12 0 54 59 4.94 4,9;, JO 11 46 0 49 6 53, 4.83 5.25 
10110 44 u ;)6 {i !i8 1 !i06 5.17 g 

1 
u 15 o !"l4 58 5.05 5.04 9 11 42 o r-0 ss 5.03 5 .. 2'.J 

10 \ 10 46 54 7 0 14. S2 4. 89 10 11 14 0 48 :il 4. 85 5. 11 10 11 44 Cl 44 i, 48 15· 15 5. 02 

11110 43 0 49 6 57 5.44 4.83 11111 16 0 46 !i4 ;;,;i;, 5.04 11 1l 17 0 44~ 6 .4:\15.15 4.771 
15 j 10 44 0 50 7 0 5. 28 4. G3 13 11 18 0 '15 fl 55 J. 08 4. 62 10 \ 11 4!J 45 6 50 5. 50 4. 70 i 

13 i 10 H ''° 6 :;7 ! 5. 42 4. ~6 10 11 18 0 40 51 5. 42 : 1. 45 !I : ll 41 I H 42 6 50 5. 62 4. 47 

12 110 47 0 51 7 I i 5. 86 4. ·11 1:1 11 17 () ,47 6 58 5. 47 i 4. 49 13 ! 11 44 I Q -42 511 s. 79 4.14 

1711, s ll I w 46 o 53 7 4 i r,. 98 4. r.6 12 11 13 o 49 o ;;. 74 4. 21 1:1 I n 44 I o 47 59 s. 82 4. oo 
187 . .'i 13110 43 f>.1 7 7 ! 6. 00 4. 17 14 11 13 0 ,., 7 fl fi. 29 4. 14 J:l ; 11 46 : 0 44 6 55 5. 81 4. 51 

1. 5 

22. 5 

37. 5 

52. 5 

67. 5 

8-2. 5 

97.5 

112. 5 

127.5 

1411. 5 
157.5 

~ 5 33

1

10 42 ;,s · 7 13 I s. 25 4.17 13 11 1s o 54 1 !! 6. 43 4. oo 1:i 
1
, H 48 o 49 1 7 i 1 s. es 4. 30. 

211. s 9 10 10 1 ; 7 15 j 5. 97 4. 55 n 11 ls o 54 7 10 o. 02 4. ss 12 I 11 45 : o 4B i 7 4 G. lilB 4. 20 

= 5 11 10 44 4 i 7 17 I 6. 25 4. 54 12 11 14 0 56 7 10 6.17 4. 39 10 j ll 46 0 44 i 1 1 I 6.14 ... 33 

247. 5 13 1 10 43 0 58 1 7 16 6. 27 4. 13 10 11 18 0 54 7 10 5. 82 4. 61 11 I ll 47 o 52 ! 6 59 ! 6. 21 4. llO 
262.5 10 \JO 48 0 54 ! 7 7 6.51 4.6'2 12 11 17 0 (;j 7 0 6.~ 4.32 11 11 -le 0 46 i 7 a 116.31 4.14 

277. 5 11 \ 10 4Q 0 53 ~ 7 10 5. S4 ! 4.:19 12 11 14 Cl 00 7 7 5. 72 4. 18 10 11 45 0 43 I 6 58 , 5. 82 4. 36 

!l9S!. 5 11 , 10 47 ! 4ti 1 r 1 5. 94 I 4. 98 n 11 13 o 45 1 o 6. 19 i 4.11 ia 111 45 o 43 7 4 )' 1u1a .t 112 

UJ7.5 12 /. 10 43: o 41 ! 7 5 5.0014.117 1ll 11 13 O 44 6 ;.:i 6.1014.17· 12 i 11 43 o 38 6 51 5.~ 4.M 

:1ll2. 5 12 I 10 46 i O 47 ! 3 6. 08 ! 3. 79 12 11 15 0 43 57 5. 92 4. 27 11 I U 44 O 33 , 6 47~ S. 73 3. 86 

lJffi.:; 121· 10 39 : o 4n : 1 o :\ "· 97 \ 4. 24 1a n 14 0 44 6 59 5. 78 I 4. 11 u 111 48 o 41 1 6 49 5. 11 .t 04 

1 __ 35la_._s...__1_s '-=~-~J-~-~:_:___!_~\ 4.31 15 ~~~ :>.65) 4.40 13 \~~!~~~ 
280 ! w 44. :i

1 
o 53. 71 7 4. 315. 'lll 14. :;s :rra · u 15. () 49. () 6 Sil., :;. 68 I .. :io ttlB 111 45. 1 o 45. 4

1 
6 .55. !i. .., "58 • 



 

THE UNITED STATES CO.A.ST SUB.VEY. 65 
T..t..BLE II-Containing average valuca belonging to tlw Argument& (..P-1/i'l=-t •11 and <(J= i ,, .. 

LOWER TRANSITS. 

(tj;-tj;') =<lh. Om. Oh. :!Om. (tj;-tj;') =Oh. 30m. . . . • lk. Om. (tj;-tJ;') =lh. Om. lh. 30m. 
l--------------~1------------,----1---·---··-· 

Obs. ii<ti--tJ;'): A, I A4 rr, ! H, Ob•. '1'(1/.<-1/.<')\ Ii., I At \ H, ' II, Obs. <'P-'4-')! A, ' A4 u, rr, 
i I : : ! ! I : ' I --i---i---:---!--· ---1---1---1--:-- -- ---:---·--- --·--! 

o ! k. m.. i li. m. 11 It. m. Ft. Ft. k. 111. / h. 1n. l h. m. J Ft. ~ Pt. h. m. i h. m. h. m. Ft. Pt.. i 

7. 5 H I 0 17 i 0 40 ' 6 50 5. 67 4. ml 13 ·1 0 48 i 0 33 i 6 46 5. 87 4. 05 10 I l I;, I 0 2~ 6 3~ "· 91 4. 32 i 
2'.!. 5 11 I 0 ~ : 0 38 6 51 6. 11 4. 09 11 ' 0 47 II 0 33 I G 47 6. 00 4. 2~ 13 l 11 ' 0 32 44 5. !Ill 4. 31 

37. 5 8 I O 17 0 40 6 52 5. 95 4. 31 12 I O 41 O 34 I 6 4816· 01 4. ;,1 15 1 15 l O 30 44 ' 5. ~G 4.:i8 

52.5 1310 11' 0 39 6 54 6.11 4.0J 1310 4.610 3516 47!6.08 4.45 11; 0 30 6 43
1

6.()'J 4.E\ 

61. 5 10 ' 0 !lO 0 38 6 54 6. 2.1 4. 43 11 I 0 51 I' 0 39 ' 6 50 I 5. 88 4. ~7 10 : 14 I 0 0)4 42 5. 72 4. :lll 
13'2. 5 9 I () 14 ' 0 42 6 58 5. 95 4. 4.'l 10 0 43 0 33 50 i 6. 19 4. IB 10 : 1 14 i 0 2G 6 #' ' 5. 1!'2 4. 3'2 
97. 5 11 I o 11 ! o 38 6 51 o. :n 4. 39 10 I o 44 1 o 34 6 511 I 6. 18 4. 40 11 H 1 o :m 6 50 . 5. 62 i 4. 55 : 

112..5 12f 0 :.o' 0 34 6 48 6.10 4.10 111· 0 4410 27 6 4316.07·4.50 11 161 0 27 6 38:5.5014.611 
127.:; 10 , 0 20 i 0 33 6 47 5. 57 4. 30 10 0 48 I 0 28 6 42 6. 13 I 4. 2.., 10 l" 

1 
0 19 6 31 : 6. 01 4. 3<l , 

11 i. I .. . 
142. 5 {) 18 0 3B 52 5. 93 4. 53 10 I 0 44 I 0 :!3 47 5. 49 4. 64 10 1~ 0 29 6 4~ 5. 58 : 4. 80 

157. 5 12 I' o 16 · o 34 6 47 5. w 4. 19 12 1 o 44 : o 30 43 i 5. 86 · 4. 31 n u I o 33 6 46 . 4. 99 4. r.u 
172. 5 13 {) 12 0 43 6 5:i 5. 8il 4. 6:! 13 0 42 i 0 3.'i 6 46 ! 5. fiO , 4. 54 l'' . la I () 27 6 39 , .,_ ,.. 4. 82 

\87.:; 13 0 12 ' 0 44 I 6 51 5. 56 4. 76 14 i 0 43 I 0 38 6 48 I 5. 21 4. 85 14 1~ 0 33 6 43 i 5. 40 : 4. 78 : 

202. 5 121 0 13 0 46 : 53 5. 51 4. 98 12 ' 0 47 l 0 38 48 i 5. 32 4. 70 12 : 18 0 31 6 44 5. ()4 i 5. 12 : 
211.5 15 I 0 14 0 48 :\ 56 5.11 5.08 1:i 0 47 J

1 

-0 42 50 j 5.43 ! 5.27 12; ].J j 0 37 6 4:i 5.02 :' 5.2.1 

=. 5 12 o 22 o 48 :, 56 i s. 38 5. 14 10 o 4G \ <J 42 £ 51 I 5. 26 i 5. 33 n 10 

1

. !l 39 6 48 ' 5. 2n \ 4. !ll! ' 

247. 5 11 0 18 0 43 I 6 50 1· 5. 38 :' 5. 07 10 '1 0 41 1· 49 I 6 5~ I 5. ~ ; '•. 60 1 : 9 5 - ' • •• " 2 I 12 41 6 4 , 4. Vi 1, • ,5, ! 
\l62. 5 11 0 18 0 49 I 6 51 5. 20 I 5. 25 11 0 48 44 49 I 5. 03 ·' ~- 5~ 11 15 I 35 6 43 ' 5. 20 I !}.74 I 
277. 5 10 0 13 0 42 l 52 [ 4. 69 I ;;. 25 t

1
o
1 

i 0 40 i 41 44 i 4. 93 . J. 3!> 11 161 32 6 41 .

1 

5. Oi \ 5, 67 i 
292. 5 ll 0 l 5 0 38 r 53 5. 03 ; 5. ;w 0 44 I 30 6 4:1 I 5. 03 I 5. 01 11 11 0 :JO 6 36 5. 21 ; 4. 9!1 : 

I 307.5 11 0 17 0 451 44 5.13 \ 5.3.~ 11 I 0 451 36 6 :1815.2! i 4.5.5 11 16 0 2" 6 37 I 4.95 I 5.09 ! 

l
··-32-2. 5 12 0 13 0 36 i 6 45 I 5. 66 : 4. 20 11 I 0 45 I 0 23 6 35 i 4. 95 [ 4. 84 10 : 1 16 0 34 6 40 I 5 16 I 4. 93 I 

:137_;, 14 0 10 0 36i 6 46j5.27:4.39 131 {) 461034 6 4315.67,4.60 y' 1 19·10 30 6 39f50214Q4l 

352. s 14 o H , o 37 I 6 46

1

1 s. es i 4. 01 13 o 49 31 i 6 41 I 5. 39 i 4. 45 1 :e o 29 c, 44 I s. 13 i 4. 64 i 
.. 211 !Oi5.7/o 4o. 4i~ -;:-Mi 4. ro 278.045. 21035.1\6 45. gi s. s9 )_4_._o_u_,__263 __ 1_1_4~-1L-o-~---~~-6-~-2.-3/_5___· -4~-J-__ 4_.:__84 __ ! 

1=~-~=lh.30m. -~ lllt.Om. {1/--.P')=~- --·-~.~:.·-- (1/;-'/;')='.lk.30rn, ••.. 3k.Om. 

II <Ji ! i ' I i I ·. I Ob ·' ·1·) lI H Olia. :.·.1·''-''·')I Ob •1• ' H H ' •• I ( 'f'-:,,' ' ;\. A, I ' • 'I' '1' •• ! ( .,,-1//l "• At i • I • ' 1

~~(1~-;:-;:l~f Ft. '--;::-:

1 

h.w. h.m. Ji't. Ft. --i-h~-~!~=-:~: Pt 
7.5 11 140 Q25 637

1

5.:J7.1'.4.75 13 215 023 632
1

5.33 .5.09 11l 2H 02ti~33,5.3415.19 
2!.5 15 1 44 0 27 6 39 5.76 4.89 14 2 17 0 23 3715.68 4.8A gll 2 48 0 22: 6 30\5.03ju·i: 
37. Ii 13 1 49 28 6 41 I 5. 77 I 4. 9"I 12 2 18 24 6 35 : 5. 42 4. 98 12 42 0 2.) I 41 i 5. 48 I 5. 00 

:ill. s 11 44 o 24 6 4.'l 5. 72

1

4. 4g 13 2 o 21 6 :~~ 5. r.i; .>. 06 15 ! 2 45 o 24 [ 6 38 · :-~:JR \ a. 3.'\ 

6'7. 5 10 42 0 30 6 40 5. 89 4. 63 11 2 15 0 23 6 36 5. 46 s. 24 11 II 43 ' 0 18 Ii. 6 32 5. 52 i 5. 41 

82. 5 14 4:J 0 26 6 38 5. 00 4. 71 12 2 15 0 19 6 34 , :U7 5. 00 10 2 45 i 0 lB , 6 3ll 5. 7415. 48 
97.5 10 49 o 19 6 35 5.88 4.79 9 2 13 O lS 6 33' 5.56 4.53 14 2 44, o 151 6 33 5.55 5.40 

112.5 11 4t 022 636 5.4&4.94 216 021 633:5.435.10 9 246 01316305.785.09 

121. s 9 l 46 I o 20 6 35 5. 76 4. 76 11 2 17 o rn 6 32 " 5. n 4. 91 11 46 : o s I 6 23 5. 41 

1

5. 21 

142. s 13 1 4
4

•
7 
I o 20 6 31 5. 48 4. 39 11 2 15 o 16 6 31 . 5. 40 4. 79 12 2 43 o 15 I 30 5. oo 4. 85 

157. 5 10 2S 6 39 5. 23 4. 96 ~ 2 15 0 1~ 6 32 : 5. 2'2 4. 84 10 2 46 ' 0 15 :!8 5.17 4. 83 

172. 5 11 45 I 0 28 6 38 5. 43 4. 61 13 2 13 0 29 6 40 : 4. 94 5. 02 11 2 41 ' 0 22 i 6 33 4. !l2 I 5. 2.'i 

187.5 12 1 48 o 30 6 43 5.25 4.82 11 2 17 o 24 s 32 4.93 4.90 12 2 45 o 24 i 6 35
1 

4.sl / 5.37 

202. 5 11 45 0 33 6 40 4. 91 4. 76 13 2 -12 0 29 6 38 4. 83 5. 03 13 2 41 0 27 : 6 37 i 4. 63 i 5. 41 

211. 5 13 41 o 34 a 42 4. n I s.13 13 2 10 o 25 6 36 . 4. 77· 5. 47 12 i 2 45 .i o 27 6 39 : 4. 37 5. 28 

232. 5 13 47 35 6 (1 5. 01 15. 60 13 2 18 0 29 6 :l7 4. 60 5. Jll 1: 1' 2 44 i 0 26 37 i 4. 61 5. 91 
247. 5 12 45 34 6 42 4. 88 5. 58 12 2 18 0 29 6 36 5. 03 6. 03 ~ 2 48 0 33 6 40 i 4. 83 5. 60 

262.s 10 43 33 a 40 \ 5.25 ·
1
. 5.62 12 2 11 o 30 6 37 4.64 5.:JS 12

1

1 2 43' o 25 6 36 1

1 

•.st 5.s.~ 
m. s 11 43 :io 6 J7 4. 93 . :;. 21 11 2 1s o 26 6 35 . 4. ro 6. oo n 2 47 . o 21 6 a1 , 4. 98 5. 82 

291!. s 40 o 34 a 39 5. 16 l 5.45 u 2 u o 23 6 33 I •. r• 5. 39 10 2 43 o 23 6 30 \ 4. 77 s. 58 
30'!. 5 1~ 45 o 23 6 33 5. 16 l :;. 1111 12 2 H <i rn a 32 I 4. 51 5. lO 10 

1

. 2 41 o 21 6 32 4. 76 s. es , 

32'. 5 11 -46 0 23 35 4. 96 I 4. 78 10 2 14 0 16 6 28 : 4. 96 ' 5. 43 10 2 47 I 0 18 6 29 i !I. 01 5.19 ' 

331. 5 l1 1 44 0 20 ll 34 5. 4314. Si> 12 2 15 0 211 6 30 5. 0615. 25 11 2 46 • (I 24 6 36 l 5. OS 5. 117 l 
Mil. 5 11 l 41 () 25 Ii 33 ' :;. 47 4. 57 12 2 15 0 20 6 30 : 5. 27 5. O!I 11 2 4ti I 0 24 6 36 I 5. 3:5 5. -09 

----~~!_ l "4..i°fil~\5.36 ~~1~79 21~~--~-~.i.Rl 6 34.01 5.14 s. n 268 l-;-«.6.oru633:4;~1-;JS1 
9 



 

66 REPORT OF THE SUPERINTENDENT OF 

T.i.:R'.t.E II-Containing average valueB belonging to tke Arguments (1/J-1/J') =t 111 anJ rp=irr.r-Continued. 

LOWER TRANSITS. 

r------------ I 
/ (l/J-tf!J =3h. Om. 3h. 3Um. (t/'- tVJ =3h. 30m. . ... 4h. Om. (.P-t/'')=4h. Om. . ... 4h. 30m. I 

1-ef>--1--ob_._· \_(ti--_-_"'_)_;.., __ , __ >.._· -1--R-·-11,_H.._ Ob•. (i/t-it-'>:_;1._, - --A,-\~~ Obs. !<'1--tl-'>:_i.._. _l_i.._. -1--·:_i_,,._: 
I 0 I h. m. h. m. h. m. Ft. (Ft. h. 7>t.

1 
h. m. h. m.[ Ft. Ft j A. m.1 h.. m.I h. m. Ft. I J<'t. 

' 7. 5 11 3 17 0 19 6 32 5. 30 i 5. 40 12 3 43 I 0 20 6 32 I 4. 74 5. 49 12 I 4 171 0 28 i 6 42 4. 84 I 5. 84 

II 22. 5 14 3 9 0 25 6 36 5. 41 5. 42 13 3 44 I 0 2!:! 6 3714. 98 5. 60 12 I 4 16 0 ;<5 6 40 4. 71 15· 37 

37. 5 12 I 3 13 0 16 6 33 5. 14 5. 38 12 3 45 II 0 19 6 38 I 4. 96 5. 56 12 l 4 15 0 28 6 43 4. 90 ' 5. !>4 

:>2. 5 14 I 3 15 0 18 6 24 5. 23 5. 45 12 3 47 0 25 6 331· 5. 03 5. 47 12 I 4 15 0 24 6 43 4. 82 5. 66 
67. s i2 I 3 u o 18 6 35 s. 30 s. 09 14 3 45 , o 20 6 40 5. o;i s. 54 1s [ 4 11 i o 2~ 6 39 s. 04 5. 8-0 

82 5 12 I 3 15 0 12 6 28 5. 37 5. 20 13 3 46 I 0 15 6 29 5. C9 5. 52 13 4 15 \ 4 20 6 34 4. 91 5. 66 

97. s 11 t 3 16 j o 16 6 30 s. 01 5. 45 9 3 4u I () 10 6 29 .

1

5. 2• 5. 69 13 I 4 12 
1
_ o 14 6 30 5. 01 s. s2 

112. 5 11 I 3 13 0 14 6 31 5. 24 5. 04 11 3 4: I 0 13 6 30 ~· 02 ' 5. <30 13 I 4 17 ' 0 12 6 31 4. 87 5. 67 

!:: ~ !~ i : ~! I ~ !~ : ~! :: ~: :: ~: ~~ ! :; ! ~ ~~ : ~~ :: :~ ~: :: ~~ j : ~: i ~ ~~ ! : ~:: ~: :~ 
157. 5 11 I 3 14 0 17 6 28 4. 55 5. 40 11 3 44 i 0 21 6 34 4. 92 5. 40 131 4 14 I 0 13 6 30 4. 72 5. 78 

i 172. 5 12 II 3 14 0 22 6 33 4. R5 5. 37 11 3 4;; [ 0 22 6 3.1 4. 56 5. 54 10 4 1B I 0 25 6 40 4. 52 5. 37 

187. 5 13 . 3 15 o 28 6 37 4. •9 5. 49 11 3 50 i o 26 6 38 4. 39 5. 72 10 I 4 16 o 30 s 39 4.11 5. 63 

W2 5 131' 3 17 0 25 6 35 4. 37 5. 62 12 3 44 ' () 27 6 38 4. 2~ 5. 97 11 4 15 0 30 6 44 4. 36 6. 110 

217. 5 12 3 14 o 24 6 36 4. 79 5. :>O 13 3 44 I o 25 6 39 4. 06 5. 77 151 4 15 o 31 6 41 4. 03 6. 07 = 5 13 . 3 16 0 27 6 38 4. 52 5. 72 13 3 45 0 29 6 39 4. 34 6. 25 13 4 18 0 33 6 43 3. 93 5. !t'.I 

247.5 14 ! 3 13 0 25 6 37 4.43 5.89 13 3 50 0 28 6 38 4.16 6.23 11, 4 15 0 30 6 39 4.03 6.081 
262. " 13 I 3 15 o 21 6 31 I 4. 19 , 6. 13 12 a 45 o 2s 6 3s 4. 30 6. 06 12 I 4 10 -0 22 6 35 4. 16 6. 32 

277. 5 11 I 3 13 0 23 6 3314. 63 : 6. 00 12 3 44 0 2-~ 6 35 4. 08 ' 5. 86 12 4 15 I 0 24 6 34 4. 67 6. 06 

=: :: I ; :: : ~ i : : I~~ i :: ~: : : I : :: : : ~~I::~ :; : ~ii, ~ ~~I : : !::: ~::I 
:im. s g I 3 13 o 16 I_ 6 2:; 15- 01 5. 50 11 3 42 ! o 25 6 37 5. 37 5. 75 12 4 14 l_o 24 _6 36 1 4. 62 5. 75 

337. 5 11 I 3 16 0 18 I 6 31 I 4. 99 I 5. 84 12 3 47 I 0 1~ 6 30 4. 761· 5. 67 9 4 16 0 20 I 6 34 4. BB 5. 75 

!---+---:-------'------1 ·-1-
28:; i 3 14. !) 0 19. 41 6 31. •1 4. 8915. 55 281 3 45. ~, 0 20. 3 6 33. 9 4. 74 5. 73 283 4 14. 81 0 22. 61 6 36. 31 4. 58 5. 81 

(o/-o/') =4h. 30m. 5h. Om. (ijt- '1-'l = 5k. Om. 5h.30m. <'1- - ij..')=57" 30m. 6h.Om. 

- , - --- ,- - I - ----, ---
1

1 i I I I I I I I Obs. ,(ti'-\11); "-• "'• : n, H4 ObR. j<IP-•Vi; "'• i "-• H, H, 

~- -- -;-:-1~ ~:-;;I-;- --1~\~1!~ Pt. .Ft. 

1. 5 11 • •• I o 21 ! e 44 4. 83 ·
1

. 5. n 10 . 5 12 o 35 6 48 4. 78 s. 69 

22. 5 7 4 48 I 0 33 j' 6 48 5. 00 ' 5. 90 11 i 5 17 0 39 I 6 50 4. 85 5. 85 

obs. i<lf;-t,Uj_i.._, _1_i.._, _ \~l_H~ 
h. "'·I h. m.1 h. m.11 Ft. I Ft. 

10 5 44. 0 391, 6 53 4.78i:i.861 
11 5 46 ' 0 45 7 1 4. 8215. 79 
12 5 44 0 44 7 5 4. 79 6. 07 

10 5 46 0 42 ' 7 1 5. 0615. 71 

37. s 13 4 43 J o 32 -0 :;2 1 4. 641 6. 02 11 l 5 13 o 34 i 6 52 •. 93 5. 10 
s2 5 13 4 44 o 33 6 52 , 4. 81 . s. 73 13 I 5 14 o 36 1 6 s2 4. 49 s. 78 

67. 5 13 4 45 0 25 6 53 : 4. 61 ! 6. 22 12 : 5 15 0 34 i 6 56 4. 91 5. 62 

82. 5 12 4 44 o 22 6 40 \ 4. 77 ! 5. 98 l>l 5 14 o 30 I 6 51 4. 87 5. 75 
13 5 46 o 42 I 1 1 4. 64 5.. 7fi 

9 5 46 0 35 I 6 54 4. 64 I 6. 22 

lO .5 44 0 3~ 6 51 4. 7615. 9~ 97. 5 12 4 49 0 21 6 38 ; 4. 87 I 5. 93 12 5 w 0 16 6 37 4. 91 I 6. 10 . 

112. 5 11 4 M o 17 6 32 4. 42 i 6. 25 11 5 15 0 18 6 39 4. 72 : 5. 73 

127. 5 

Hi!. 5 
157. 5 

172. 5 

187. 5 

202. 5 

217. 5 

ZN. 5 
247. 5 

262.5 
l!77. 5 

:l07. 5 

322. 5 

337. 5 

35-l. 5 

10 

l1 

11 
12 

IO 

11 

4 48 

4 44 

4 46 

4 47 
4 46 

4 44 

0 2() 

0 22 
0 19 
0 31! 
0 32 

0 32 

11 5 44 1 0 2G 6 43 4. 82 ti.~ 

6 35 4. 90 : 5. 68 11 5 13 0 18 6 39 4. 56 5. 77 11 5 45 ; 0 28 6 46 4. 44 6. 03 

6 37 4. 46 ] 5. 80 1! 5 14 0 20 6 35 4. 72 5. 89 12 5 47 I 0 32 6 49 4. 58 5. 88 

I 

6 36 4. R4 i 5. ;,;i 10 5 16 U 27 6 49 4. 60 6. 07 12 5 49 j 0 32 6 46 4. 49 5. 89 

s 42 4. 23 I s. H 10 s w o :r.i 6 48 4. 36 6. oo 11 s 44 , o 34 6 48 4. 1s 5.. 61 

6 42 , •. 19 
1 

5. 79 n s 13 o 41 6 s1 3. oo , s. 85 12 s 4~ o 41 I 6 56 4. 01 5. 74 

11 4 49 0 40 6 5:i l 3. R9 6. 33 11 5 17 0 44 6 59 4. 20 6. 27 9 5 44 0 50 6 :>() 3. 90 5. 76 

7 H ' 3. 84 5. 89 9 5 17 0 48 6 57 4. 06 , 5. 9:; 10 5 49 o 49 · 7 o 3. 96 6. 00 

12 I 4 47 0 40 15 50 \ 3. 76 6. 50 11 5 9 0 40 6 52 3. 99 6. 10 13 5 41 0 56 7 4 3. M 6. 49 

11 I 4 45 0 37 6 45 i 4. 05 6. 18 15 5 12 , 0 45 F 55 3. 61 I 6. 37 14 5 47 O 48 7 3 3. 76 6. 32 

12 i 4 51 0 31 I 6 4514. 30 fo. 65 13 5 12 I 0 36 6 46 4. 05 6. 42 13 5 43 0 49 6 58 3. 97 6. 13 

121 4 45 0 30 6 43 4.10 6.30 111 5 18 ! 0 28 6 40 4.18 6.25 11 5 48 0 46 6 53 3.56 6.46 

1
11!0 :14~ ;43: 00 2220 6 34 i 4.0516.25 131 5 141· 0 28 6 43 4.30 6.21 11 5 43 0 :i3 6 5014.35 6.28 

• • • e 36;4.53

1

6.oo 10
1 

5 u1 1 o :is 6 43 4.30 6.43 11 5 44 o 34 o :;o 4.lZ tJ.21 

12 4 46 o 21 a 42 I •. 59 I 5. 98 12 s 11 
1 

o a:i 6 46 5. 05 6. oo i1 s 45 o 31 6 48 4. 611 5. s1 
0 2() 6 34 I 4. 69 5. 92 11 1 :; 13 I 0 25 6 39 4. 40 5. 90 13 5 45 0 32 6 47 4. 42 5. 97 

10 I 4 44 I 0 27 fJ 43 5. ()8 I 5 00 It 5 1'1 I 0 :!2 ' 6 48 4. b"'7 5. 94 11 I 5 43 0 38 6 53 5. 00 5. 7~ 
t'_. __ _.._27_2-;--4--4-5.-81~642.~4:4'815.99 273 r5J4::ji~:-6-.-9-_-2'1 _4 ___ 48--1-5-.-99-t--27-1 5 45.0, 0 39.l 6 53.8 •. 39 6.00 

- ~ ---- __ J__________ -·· ··- -
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TABLE II-Contai11ing average values oekmging to the 4.rgumenta (..P-..P')=i 7/t and ¢=11.-Continued. 

LOWER TRANSITS. 

I (o/-tP') =6h. Om. 6h. :iom. (t/>-ti-') ~ 6h. 30m. 7h. Orn. ~!/.;- tl-'1 ~ 7h. Cm. 7h. 30m. 

I II> . Obs. !(o/-,P')i .1., I .1., '.: II, i JI, ;:.·~-;;;-,P')_l_.1._,-1 -:-i-;:--i B, Obs. !(if-~'): le, ! .\.4 I II, J JI, : 
_______ , __ , __ : __ !- __ 1 __ 1----:--·-- __ , __ , ___ --i--!--

0 h. m. h. m. j h. m. i Ft. \. Ft. ' h. ""'· \ h. "" I h. m. ' Ft. ! Ft. . h. m. \ h. m. h. 1>i. \ Ft. \ Pt. 
7. 5 13 6 13 0 46 ' 7 2 ; 5. 07 i 5. 69 lll 6 45 0 52 7 8 ! 4. 9!J 5. RI 10 7 14 ! 0 51 7 12 i 5. 19 , 5. 13 

2'2. 5 11 6 16 0 48 7 4 I 4. 91 I' 5. 85 12 6 44 I 0 47 7 tl ; 5. 19 5. 48 10 7 17 : 0 52 7 15 5. 35 i 5. 15 . 

37. 5 10 6 17 0 52 7 1G i 4. 86 5. 53 11 6 471 0 50 7 12 [ 5. 10 5. 47 10 7 16 i 0 56 7 12 5. 15 5.17 : 

52. s 10 e 13 o 44 1 9 i s. 12 s. s2 12 I 6 421 o 57 7 14 : 4. 90 s. 73 rn 1 15 i o o 1 21 s. 11 s. 36 

67. 5 14 6 10 0 45 7 714. 72 , 5. 80 13 ! 6 4,; 0 57 7 20 : 4. 70 5. 90 10 7 17 : 0 52 7 12 5. 30 5. 6::! ' 
82. s 14 

1 
6 11 o 42 7 1 4. 66 I 5. 86 16 6 45 o 55 7 15 ! 4. 75 s. 46 11 1 15 I o 58 7 rn s. 01 I 4. !lC 

97. s lG j 6 12 o 39 7 o i 4. 82 J 5. ~3 14 5 49 o 47 7 7 I 4. 94 :;. 86 H 7 Ia I o 54 1 14 · 5. oo a. 68 

112. 5 12 6 12 o 29 6 52 I 4 89 5. 97 12 6 43 o 4G 7 3 1' 4. 54 6. 26 11 I 7 8 f o 47 7 5 4. 77 5. 52 

I 
I I 4 66 14 ! ~. 16 I 0 4-, 127. 5 13 6 15 0 34 6 54 : 4. 64 i 5. 80 13 6 49 0 43 6 59 i . 6. 09 ' ' 7 5 4. 90 ' 5. 5.5 

142. 5 11 6 15 0 27 6 43 i 4. 35 ' 5. 99 11 6 44 0 40 7 0 ~ 4. 68 5. 54 12 : 7 12 i 0 47 7 5 4. 54 ' 5. 78 

157. 5 9 6 18 0 46 6 56 ! 4. 7516. 90 12 6 44 II 0 45 7 1 i 4. 61 5. 79 12 ; 7 16 I 0 48 7 3 4. 51 ; 5. 64 

172. 5 11 6 14 0 42 6 56 : 4. 34 I 5. 75 11 6 43 0 51 7 4 : 4. 61 5. 78 12 7 17 II 0 56 7 7 4. 49 ' a. 90 
1s1. s 13 6 1s o 47 6 5t< [ 4. 41 5. 96 n s 41 I o 52 e 56 i 4. 26 s. 77 rn • 1; , 1 1 7 rn 4. 2c ' s. 62 

202. s 10 6 1s o 51 7 s : 4. 05 s. 69 11 6 49 1 o 7 10 ; 4. 11 s. 93 rn 7 18 : 1 1 7 rn 4. 5:J 5. H 

217. 5 12 6 12 l 2 7 11 i 4. 14 I 6. 42 12 6 42 0 59 7 14 ' 4. 00 5. 81 12 
1 

7 161' l 10 7 20 4. 13 5. 99 

ll32. 5 12 6 12 0 54 7 513. 80 li G. 08 11 6 47 1 13 7 19 4. 03 6. 05 10 7 1

1

4

1 

1

1 2 7 14 ' 3. 8:5 5. 2'! 

247. 5 11 6 18 1 2 7 12 , 3. 93 6. 40 11 6 45 1 5 1 13 4. 04 6. 09 12 7 l 9 7 18 3. 80 5. 64 

262. 5 14 6 8 0 52 7 1 3. 69 6. 30 13 6 45 1 4 7 12, 3. 73 6. 05 11 7 14 1 12 7 19 ' 4. 05 5. 64 

277. 5 15 6 13 0 46 6 58 4. 16 I 6. 39 14 6 48 0 58 7 7 3. 7816. 18 12 7 lG j' 1 4 ' 7 19 i 4. 06 5. 00 
292. 5 12 6 15 0 46 7 0 I 4. 14 I 6. lfJ 13 6 46 0 53 7 7 3. 96 6. 10 15 7 16 0 59 ' 7 HI I 4. 25 ' 5. 91 

307. 5 14 6 12 0 40 6 52 : 4. 18 I' 6. 24 13 6 4B j' O 50 7 5 4. 2516. 23 rn 7 15 O 56 7 7 , 4. 28 ' 5. 74 . 
322. 5 11 6 15 0 36 6 53 i 4. 34 5. 67 10 6 49 I 0 5() 7 4 4. 50 5. 86 10 7 12 0 47 6 59 I 4. 75 i 5. ;;9 ! 

3.'J7. 5 11 6 13 0 38 I 6 55 ! 4. 5715. 91 10 6 46 I 0 42 6 56 4. 79 5. 72 El 7 131 (l 52 : 7 6 '. 4. 83 ' 5. 62 i 
. .-::::.::. 12 ,~1~~1~1~1 5.60 11 s 47 ~I~~\ 5 52 ~-1 _ _::1 o 52 1~1~ s.s1 , 

i 291! 614.0j 044.6 7 0.2l~47/5.96 2891 !He~~~ o~:J.0~ 7.0"4~~11~:-27d=7~~~L:_.:·~ 711.6-~64 5.~, 

,.,,_,Vi ~7h. 30m. 8h. Om. (tfa-,P')- 0 8h. Om. 8h. 30m. (~-tfa'k·8h. 30m. 

' I I I i ! \ ! I Obe. (~-~'>\_.1._,_1 __ A._~ B, ~ (t/.;-.,,')i __ .1.' __ >... __ _::_
1 

H, Obs. l(</'-:f')j_>-_• __ >-. __ ;~,~; 
0 h. m.1 h. m. I h. m. Ft. Ft. h. "'·I h. m. h. m. i Ft. I Ft. I h. m. t h. m. j h. m. i Ft. I Ft. [ 

7. 5 10 7 41 I 0 57 . 7 13 I 5. 37 5. :w 11 8 17 I 2 7 19 I 5. 26 5. 08 JO I 8 44 I 0 5() : 7 12 5. 82 4. 53 l 
22. 5 11 7 47 '11 4 7 21 5. 31 5. 35 11 8 17 l 3 7 191 5. 64 i 4. 86 11 Ii B 45 i 1 6 7 !~ 5. 31 4. 83 i 
37. 5 10 7 45 l 1 7 24 s. 69 ;,, 16 12 e 14 l 6 1 22 i 5. 69 , 5. 37 9 s 48 I 1 4 7 21 6. 25 4. 46 : 

52. 5 9 7 43 l 2 7 27 4. 93 5. 40 12 I 8 17 1 2 i 7 24 : 5. 71 I 4. 47 12 ' B 461 1 7 7 30 5. 46 5. 23 : 

67. 5 9 7 44 1 2 7 25 5. 57 5. 33 11 i 8 13 l 1 I 7 2'215. 57 ! 4. 93 9 l 8 45 I 1 2 7 21 5. !l3 ~. 05 '1 

82. s 11 7 42 1 s 7 30 5. 18 5. 57 11 a 14 1 3 , 7 24

1

5. 32 i 5. 26 11 1 s 44 
1 

1 9 , .;i;; 5. 65 5. 10 , 
97. 5 13 7 47 1 0 7 19 5. 02 4. 93 13 8 14 1 2 ' 7 21 5.16 I 5. 21 10 I 8 44 : 1 3 7 19 5.16 4. 80 

l12. 5 13 1
1 

4

4

4

9 

0

0 

55 I 1
7 

15 • 4. 79 s. 45 15 s 1

1

2

1 

o 57 ~1• 13 5. 27 i 4. 97 12 1 s
8 

49 : ! 
5

1

8 

~1• 20

18 

5

5 

.. 1

1
:. 4. so 

127. 5 12 54 9 I 4. 83 5. 90 13 8 0 5tl 1215. 14 I 4. 97 13 I 48 ' u " 5. 01 
142. s 12 1 46 I o s2 1 10 i 4. 94 s. 50 13 e 1s o s1 1 11 s. 21 l s. 41 12

1 

s 441· 1 2 1 11 5. 01 5. 43 

157. 5 12 7 45 o 59 7 11 : 4. 8'7 5. 63 11 e rn o 58 7 12 4. 61 i 5. 66 13 8 48 o 5tl 7 8 5.13 5. lB 

1

11'.. 5 11 7 47 ll 5ll 7 !l 4. 95 5. 21! 12 8 }!) 1 7 7 12 '15. 00 I 5. 61 13 I 8 43 i I :J 7 15 5. 08 5. 2~ 
187. 5 11 7 44 l 0 7 13 4. 73 5. 53 11 8 13 1 9 7 16 4. 78 5. 62 D 8 461 1 12 7 18 4. 82 5. 34 

202. 5 9 7 47 l 13 7 21 4. 45 5. 50 12 8 12 1 9 7 1814. 5;) 5. 00 12 8 44 l 11 7 16 4. 73 5. 32 

217,5 11 7 (3 } 12 7 21 4.46 5.74 11 8 18 1 lQ 7 20 4.4.9 I 5.40 12 8 49 i 1 17 7 24 4.fi~ 15.4{ 
232.5 11 7 46 1 17 7 24 4.17 5.72 11 8 H 117 7 2314.36!5.79 11 8 461 1 16 7 24 4.26 5.52 

247. 5 12 7 44 1 16 7 22 4. 24 6. 00 10 8 16 1 10 7 16 4. 31 ! 5. 48 12 8 46 ! 1 12 7 21 4. 51 5. 46 

262. 5 11 7 48 1 9 7 ~ 4. as s. 67 12 s 13 1 14 1 lll 

1

4. 09 5. 40 10 s 44 ! 1 13 1 22 4. 64 s. 51 

277. 5 11 7 47 1 11 7 20 3, 67 5. 74 1! 8 1~ 1 9 7 19 4. 14 i 5. 52 13 8 49 I 1 15 7 19 4. U 5. 4() 

: ~ ~ ~ :: ~ ~ \ ~ ~~ : : :: : ~! : 1: ~ ~ ~ ~: I :: ~: I ~: ~ ~~ : ~: i ~ ~ ~ ~~ :: ~ ~: 
322. :I 15 7 45 \l Si 7 11 4. 8tl 5. TI 14 8 15 1 0 7 13 4. 86 1 5. 42 11 8 48 1 1 1 13 4. 79 4. B7 i 
337. 5 13 7 43 0 51 7 5 5. 10 5. 36 13 8 17 0 57 7 13 5. 00 i 5. 24 10 8 46 0 55 7 12 ' 5. 37 4. 64 ; 

--=:'.~ 12 ~~1~ 4.97 5.21 11 I s 17 _1_1_~1 5.3715.00 10 8 461 0 56 7 15 I 5.59 4.81 I 
21'3 1 4:i 'ill 1 2. sj . 1 11. ol 4. s1 :;. 52 2s1 \ e 1u 1 4. 6 1 11. s\ us i 5. 31 m s 45. f15:41 1 _1s. 2\ s·~-~.10 ! 
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7. 5 

22. 5 
37.5 

52.5 
1i7. 5 

82.5 

117.;, 

112. 5 

127.5 

142.5 

157. 5 

17'2. 5 

187. 5 
21)2. 5 

217. 5 

~2.5 

247. 5 

262.5 

REPORT 01'' THE SUPERINTENDENT OF 

TABLE II.-C'1mtai>li1•g average valuea belOflgi'ltg to the Argunum'/8 (.P-.P')=t 1/i and qi=! 1]3-Continned. 

LOWER TRANSITS. 

1 

9h. ~111. <!JI- 1//) = ~h. 30m. 

1 

.

1 

lOh. Om. I (</!- t/J'I = !Oh. om. . • . . 10h. 30m. I 
Ob" :(1/--t//JI >.3 ! A4 I H, I H 4 Olls 

1

(1/- 1/-'JI A3 A4 H, H Ob• [<<P 11-) !. I >., I H I R. II 

--i-h-. -m-. l_h_. -m-. !-h-. -m-. l-F-t.-1-1'-'t-.. --l---· 1i : m. i~1~ _Ft ___ , __ Ft_'__,_ __ · 1·'-h-~-m-. -~-. ·-,,.-. 1-h-. -m-. i F:. ! 1"t:-I 
J3 9 13 1 4 I 7 20 '1 ~- 8~ 14- 74 13 ' 9 48 I 0 57 7 J3 I 5. 80 4. 5:1 12 JO 20 () 56 I 7 7 . 5. 92 I (.:Ml 
10 9 15 0 I 7 19 o. 7a I 4. 28 12 I 9 49 I 1 2 I 7 16 5. 67 4. 88 12 \ Jo 16 o

1 

54

2

1 7 8 6. 28 ' 3. 91 I 
11 15 

7
1 

1

: 1 20 i s. 6:1 I 4. 11 10
8

1 9
9 

:'.'.. i o 59 i 1 14 5. oo 4. 30 9 'i 10 13 1 19 5. 93 4. 42 ' 
11 9 16 7 2515. so i 4. n ·~ I l 3 ! 7 17 ;;_ 80 4. 57 9 Jo 14 G 58 I 7 1s o. 53 

1 
11. 06 

H 9 14 3 i 7 23 5. 82 1 4. 7'J 11 I 9 44 I 1 0 I 7 18 6. 03 4. 46 10 110 14 0 57 I 7 18 6. 07 4. 83 

11 9 13 o 51 ! 1 13 i s. s1 I 4.1 ~ 11 9 49 \

1 

1
0
1 56

58 
) -

7
, 1

1
s
7 

~-. 00
94

, :·. 1
87
9 10 10 16 o s1 , 1 13 6. 10 1 "- 10 

JO 9 16 o 58 I! 15 I 5. 35 
1 

4. ss 9

1

! 9 44 , , 10 . 10 12 o 52 I 7 15 6. oo 4. 2-0 

11 9 n o ss 1 15 I s. n 4. 53 9 9 44 , o 
58
59

1

. 1 12 s. 86 4. 41 11 110 13 o 44 1 6 5. so ; '· 49 

rn' 14 0 561712i5.B9,4.5S !3
1 

9 44 1 0 7 1315.36 4.71 15 10 17 0 5J 7 7 5.95 4,27 

14 9 13 0 57 I 7 11 I 5. 26 I 4. GS 12 9 47 0 581 7 11 I 5 58 4 80 10 110 12 Cl 51 7 6 5. 97 i 4. 52 

~: i 9 ~~ ~ ~ i 7 ~! ) ~: ~! i ~: ~; ~: : !: i ~ ~ ~ i~ ~: :~ :: : ~~ I ~~ ~~ ~ ~~ ~ : ~:: ! !: ~ 
11 I 9 19 7 I 7 17 I 5. 44 5. 15 10 9 421 1 7 7 16 5. 38 5. 07 11 10 13 1 2 7 10 5. 48 i 4. 97 

10 I 9 21 Jl~ I! 7 1915. 0415. OJ 11 : 4428· I 1 JO 7 Jfi .). J:l 5.17 13 10 14 1 9 7 14 5. 2:1 5. 31 
9 . 11 , 1 20 5. oa 5. 21 11 ~ 1 g 1 15 s.15 s. 38 12 10 16 1 5 1 12 s. 36 I s. u 

10 I 9 18 14 7 21 ! 4. E7 I 5.10 10 43 I 6 I 7 13 4. 74 5.18 11 10 13 1 !J 7 14 S.10 ; 5. 38 

9 16 14 ! 7 21 J 4. 69 i 5. 25 10 46 J 18 I 7 20 4. 75 5. 58 12 10 17 1 3 7 9 4. 98 5.16 

12 ls 11 : 11 I 4. 46 f ;;. 41 11 9 45 1 g i 1 13 4. a5 5.12 io 10 14 1 10 1 1s 5. 03 s. 29 

(t/J-</I") ·9h.Om. 

277. 5 

1 29::3. 5 

i 307. 5 

11 I !J 15 7 I 7 1:1 I 4. 87 I 4. 93 JO 9 49 1 81' 7 11 4. 64 5.19 11 10 19 0 56 7 3 4. 74 5.18 

12 I 9 14 7 I 7 16 I 4. 55 I 5. w 11 i 9 44 1 7 7 13 4. 39 4. 95 10 110 14 1 0 7 6 5.14 4. 64 

121 9 17 1 '"3 I 7 131 ~- 22 I 5. ~~ 12 I 9 45 0 58 7 9 5. 18 4. t:<7 14 10 15 0 54 7 3 5. 08 I 4. 78 

9 / 9 15 o ss I 1 10 I ,_ 40 1 4_.3 13 ! g 44 J 4 ) 7 rn s. 33 j 4. s1 13

1

10 13 o M 1 5 5. 46 1 4. 4A 

13 I 9 13 1 0 7 13 I 5. 45 114. 91 14 9 41 0 57 I 7 11 6. 25 I 4. 80 13 10 15 0 57 7 8 5. 47 I 4. 68 

13 I 9 9 1 0 I 7 14 I 5. 63 4. 92 13 i 43 0 59 1 7 13 5. 51 I 4. 89 13 10 18 I 0 5:3 ' 7 5 5. 77 ' 4. 39 ' 

272 g l~·i 1-~~a.~5.34: 4. 90 ~~~1~c-~__s- 42 1 _4--~~ -~"-L:~E~~~ ~:~ I 
3'2'l 5 

~;~ 
i 
J=c·~. 
i (t/J-"'')=lOh.3-0m .... llh.Om. (</;- <f;') = llh, Om. • . . . llh. 30m. (<f; - "'') ~ Uh. 30n>, . , 12h. Om. 

_o_b•_.11,_1.P_-==1¥'=)1=_-i.._,_rl~~A~._-_\1--Il=·=-11, -H-, ObH. :(.,,-•Vii:_i.._. - __ i.._._!~\ H4 Obs. 1
1

('1<-ii''ll_·_·_i_··_!~I~ 
! ! : h. -•. ! h. m. I h. m. !. Ft. 

1 =. 
I 

h. m. h. m.: h. m.: Ft. I Ft. i h. m.: h. m. h. m.; FL \ Ft. .. I I r• 
7. 5 9 111 45 0 49 I 7 4 ; 6. 13 i 4. 42 12 J 11 11 I 0 51 7 3 ' 6. 04 i 4. 49 13 I 11 44 0 42 6 55 1' 6. 01 ' 4. 04 

ll2. 5 11 I 10 42 0 52 7 4 i 6. 26 I 4. ()6 12 I 11 11 ' 52 7 4 I 6. 08 i 4. 25 13 : ll 50 I 0 42 i 6 57 I 6. 18 I 4. 70 

37. 5 13 10 51 0 55 7 9 5. 94 i 4..15 16 11 15 I 49 7 5 ; 6. 09 I 4. 32 14 i 11 50 0 45 : 6 59 I 6. 22 4. 33 

52. 5 10 IO 44 0 5350 I 7 10 ! 5. 94 I 3. 98 11 20 ' 0 49 7 3 . 5. 931 4. 24 9 111 48 0 41 I 6 57 I 6. 04 4. 01 

67. 5 8 10 46 0 7 13 6. 17 I 4. 51 11 11 14 : 0 50 . 6 '. 6. 0-1 4. 45 11 I 11 42 0 44 I 7 311 
6. 26 3. 96 

s2. 5 11 JO 46 o 54 r 1;i . 6. 18 I 4. 32 10 11 15 ' 46 7 o : o. 15 / 4. 24 9 i 11 48 o 49 1 1 3 6. o9 ~- 31 

97. s 12 lo 45 o 45 7 3 1 5. 84 I 4. 60 12 n 1s 46 6 57 6. 06 ,

1

4. 1s 12 · 11 45 o 38 6 55

1

6. 31 '· 2s 

112. 5 10 10 46 -0 48 7 6 ' 6. 02 i 4. 51 10 11 15 40 6 56 5. 95 4. 26 11 42 0 32 51 6. 14 4. 12 

121. s 9 10 47 o 45 1 3 s. a'i 4. 09 10 11 io 44 6 58 6. 23 I 4. os 12 u 43 o 381 6 54 s. 92 ..:12 

142. 5 11 10 40 0 {i{) 7 3 5. 75 4. SJ 13 11 12 43 6 57 5. 95 I 1. 19 14 11 46 0 4-0 52 I 5. 79 4. 30 

157. s i.> 10 ts o 51 r 1 s. 99 11. 59 13 i 11 16 o 42 6 ;;1 5. 87 4. 41 i2 i u 49 o 42 56 s. oo 4. 40 

172, 5 12 10 44 0 59 7 3 1 5. 21 4. 65 13 i 11 18 52 6 59 5. 61) 4. 73 11 i 11 45 0 45 I 52 5. 84 4. 37 

187. 5 14 10 45 0 59 7 7 : 5. 35 4. 74 13 i 11 16 54 7 1 5.48 4. 76 13 111 44 0 47 6 54 5. 41 4. 31 

2-0'..i. s 11 10 46 2 1 1 i s. 29 s. 19 11 i 11 19 , 5s 1 5. 48 5. 2s 9 I 11 44 o s1 6 59 s. 67 4. 55 

217.5 12 10 50 5 7 10 i 5,08 5.17 11 111 14' 58 7 4 5.28. 5.40 12 i 11 41 () 53 7 l 5.31 4.76 

232. 5 10 10 43 0 1 8 i 5. 31 5. 14 12 111 12 / 1 7 5 5. 2B 5.10 13 111 43 0 54 7 () 4. 99 5. 40 

241. s lo 41 o 1 s i 4. so 5. 09 11 
1

11 rn 56 1 5. :i:i 5. 31 n I u 41 o s2 6 59 s. 1s s. 38 

262. s 11 10 46 o 58 7 4 I 5. 26 5. 02 12111 15 o 56 7 4. 89 4. tlll 9 i 11 48 o 4!l 6 54 s. 02 5, 12 
217. 5 10 JO 48 0 58 1 3 ; 4, 92 5. 57 11 11 16 I I} 51 I 6 59 4. 96 :;, 22 12 i 11 45 0 46 6 51 5.15 4. 68 

292. 5 9 10 H 0 54 58 I 4, 98 5. 00 11 I 11 181 0 44 6 53 5. IO 4. 81 9 ! 11 46 0 43 6 46 4. 8S 5. 15 

3C7. 5 11 lQ 43 0 5() 6 59 i 4. 99 4. 73 10 111 14 0 50 6 56 5. ~ 4. 41 8 ! 11 48 0 4.5 6 45~ 5. 30 4, G8 
322. s 13 10 45 o 52 6 s1 ! s. 48 "- 11 13 11 1s J o 46 6 53

1

1 :>. 21 4. 33 10 i 11 47 o :Ill 6 so 5. 46 '- 49 

i 331. s 1211-0 47 o 52

1 

7 1 I 5. 49 4.. 28 13111 18 , o 46 6 56 s. 73 4. os 12 I ll 311 o 41 6 51 5. 851 '- 31 

l·-3-s2_.s-1-_11_~,~~_:__:.J~111.33 11 ~1~~1 6.oo 1_3._88 __ 12_; 11 42 o 43 j 6 53 5.49 4.14 

L.-- 264 -~0_45._~l_o_s:i_.81_~~-s-j s ___ 59_[_ .. _~---28-.o-j_111s.1 1 o 47.2 6 59.sj _s_.68 ___ 4_._1\5_ 269 jli45:B·~~s:GSl"UG 
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TABLE III-C<mtainilig amJr<ige t1alues belonging I<> the Argumeuts (.P-t/J') =t 71 1 and1/• 

COMBTh'ETI TRANSITS. 

i 
( '12=15° J'fa=300 11~=45° 112=60° 

l(i;,-ljl) ' ' I i i I . I I I . I ·1 

I Obs.. ,\'1 ! )!.'2 ' Il'1 I IV1 Oba..! A.'1 i >..'2 Il', H 1
2 Obs. I A'1 j A../ 1 Il 1

, i Il 12 Obs. I A'1 ' A'i H': ll1% 

1 

h. - h. m.I h.m-f~[-;;-1 h.m.I h.m. -;I-;- --1 h.m.\h.m.\ Fi. 1~~--1

11 h.m.· h.m.\\~:~ 
0 15 21 0 40 I 6 51 ' 6. 51 ~ 3. 52 21 ! 0 34 I 6 45 6. 38 3. 57 Ii() 

1 
0 37 ': 6 4916. 6713. 65 23 0 39 6 52 6. 43 :l. '" 

0 45 23 032 646 6.331' 3.49 221035[646 6.54:3.45 20,035!647 6.50 3.59 20 033 645[6.4313.77 

1 15 2.1 0 30 i 6 42 6. 32 3. 73 21 i 0 33 I 6 46 6. 22 . 3. ~ 23 : {) 2\l . 6 42 I 6, 27 3. 75 22 0 32 6 46 ' 6. 2l' ' :l. 91l 

1 
1455 :) 00 ~:Ii 66 3:'87 ~·. 11~ I 44.· 0915 2223 I, 00 :: ,i,, ~ 4374 6. 10 : 3. 83 jl3 ' 0 28 6 42 6. 04 ! 3. 87 ~ I 0 27 : 6 41 i 6. 15 ' 4. 20 

2 - .. . v " ~ u 5. 93 4. 30 2G 0 Z1 6 41 I 6. 01 I 4. it; 21 ' 0 2fi 6 3H i 5. 79 . 4. 31 

2 45 23 0 20 ·~ 6 34 5. 59 I 4. 4.i 23 : 0 21 \ 6 34 5. 85 4. 45 20 0 24 6 37 I 5. 69 ! 4. 50 2-2 I 0 25 ' 6 3B II 5. 70 •. 4. f>G 

3 1.'l 24 0 20 I 6 :J5 5. fi2 I 4. ~.8 22 0 2:J I 6 38 5. 64 ' 4. 56 24 0 20 6 36 ' 5. 67 j 4. 67 241 0 21 ' 6 3fj 5. 52 : 4. 74 

3 45 24 -0 191 6 35 5. 43 5. 0.1 23 0 21 i 6 37 5. 45 : 4. 89 23 0 2-2 6 38 i 5. 49 ; 4. 96 23 0 23 : 6 3fj ii. 32 : 5. 01 

4 15 l!:J 0 23 6 40 5. 38 : 5. 07 2.'l i 0 21 ! 6 3.) 5. 39 I 5. 25 2.'> () 2.) 6 43 I !\. 32 : 4. 95 24 ! c 26 . 6 4~ 15. 22 5. 1l 

4 45 2.'> 0 24 6 40 5 15 i 5 34 23 1 0 29 I 6 H 5. 21 i 5. 23 Q3 I 0 Ir.' 6 43 5. 03 I 5. 1!'2 24 I 0 29 6 46 5. 03 ; 5. 31 ' 
"

0 "1643 4°.9915 .. 33 °4·1: I ' 5 15 25 V ::0 ~ 0 2f< I ti 47 5, 35 i 5. 23 24 : 0 3'J 6 51 5. 19 5. 39 24 , 0 33 6 5~ 5. Qij ! 5. 47 ; 

' 03'!
1

653 °311

039 I 1' 5 45 26 () 35 6 51 5. 151 5. 51 22 \J 5. 04 : 5. 33 ;;;., 6 55 5. 17 ; ..'). 30 24 0 40 G 57 4. 97 5. 37 . 

.-! G 15 26 0 38 6 58 5. 31 5. 58 25 0 41 i 6 56 5. 15 ' 5. Hi 25 0 4IJ 6 57 5. 14 I 5. 38 27 II, 0 43 7 1 ;,. Oil 5. 40 

6 45 24 (l 45 o 58 5. 24 • s. os 23 o 44 1 ,. 1 4. 99 : z. 11 23 I o f6 "' 5 5 28 1 .5. 24 zs o 49 
1 

7 6 5.13 s. 23 

'I 15 26 () 49 7 7 5. 371 4. 77 25 0 49 17 7 5. 27 i 4. 97 26 I 0 52 7 14 5. 16 i 4. 84 25 ' 0 53 ' 7 14 5. 07 4. 99 

7 45 22 -0 53 7 11 5. 78 I 5. 03 22 0 5:; I 7 10 5. 44 : 4. 64 24 I 0 57 7 11 i 5. 12 '1 4. B3 25 ) 0 58 7 13 5. 29 4. 95 

s is 24 o 56 7 11 5. 84 i 4. 73 24 o 57 7 12 5. w ! 4. 30 23 I o 56 1 11 J 5. 62 i 4. 30 22 o 58 7 14 5. 40 4. oo ' 
8 45 23 0 51 7 10 6. 13 I 4. 18 23 0 58 t 7 14 6. 08 I 4. 41 26 I 0 59 7 11 I 5. 78 I 4. 44 23 ' 0 58 ' 1 10 5. 60 4. 58 

9 15 23 0 56 7 8 6. 21 I 4. 12 22 0 58 I 7 11 6. 2-~ 4. 18 ~ I 0 57 7 12 I 6 14 i 4. 11 22 l 0 59 I 7 14 6. 00 4. 07 

9 45 22 ll 54 7 6 6. 64 I 3. 88 23 0 5417 9 6. 51 i 3. 87 22 I 0 58 7 11 16. 33 l 4. 08 j!l I 0 58 7 9 I 6. 07 I 4. 2-2 
10 15 24 O 52 7 4 6. 461 3. 87 22 i O 52 7 5 6. 4513. 79 22 

1 
O 54 7 6 6. 4-0 I 3. 90 22 O 52 7 7 6. 53 3. 98 

10 45 25 0 47 T 0 6 59 3. 46 21 I 0 47 7 1 6. 79 I 3. 82 24 I 0 50 7 3 I 6. 8,5 1 3. 78 19 0 52 7 7 6. 47 3. 84 

11 15 21 0 44 6 56 6. 61 3. 47 23 0 45 I 6 59 6 70 i 3. 39 23 I 0 46 6 57 I 6. 74 ! 3. 58 w 0 42 7 2 6. 62 : 3. Sil 

11 4.''i 21 0 37 6 50 6. 571 3. 48 22 I 0 42 I 6 5616 7813. 32 21 i 0 41 6 54 ' 6. RO i 3. 56 25 0 43 6 57 6. 37 I 3. 76 

--561/oru 652.31589.41442.'1 546 Ci31i:'0;653.6:s:ss:i:7m s;s-l0401,ii'M.B15:di1-ur. 552iOfilS656.V15.m 4-5.34 

112=75 712=90° 'lz. = 1050 

!(.;,-1/-')1---,---, -----~. --+------------ ' I 1 1 
i Obs. .\1

1 \ .\1'1 ! Il'1 \ H 1
2 Obs. i iA.'i \ ~v, : R 1

1 H 1
2 Obs. I "-'1 >t12 I II1

1 \ H 12 Obs.\ >.'2 \ )1.12 \ Il1
1 ' R 1:1 I l --:--!--'----1--1---- ~1-------\ - --f,--:-:-

1 
h. m. h. m. h. m. \ Ft. Ft. I' k. m. l h. m. I Ft. Ft. I h. m. h. m. Ft. : Ft. h. m. h. m.. ; Ft. i Ft. 
0 15 21 0 42 6 52 I 6. 31 4. 13 23 I 0 38 t 6 50 1 6. 05 4. 10 21 \ 0 37 6 4E 5. 74 [ 4. 21 22 , 0 4() 6 52 i 5. 53 4. 82 

I 
o 45 23 

1
1 o 35 6 48 1 6. 23 4. 01 21 I o 38 i 6 44 ! s. 92 4. 49 20 o 33 6 4:> 5. 43 ! 4, 30 23 I o 33 6 44 : !>. 5.'> , 4. 64 

6 43 ,,1 ~I i . : ' ' I . 

1

1 15 22 I 0 31 6. 18 4. 14 ~ I () 32 I 6 46 , 5. 88 

1

. 4. 42 23 0 30 6 42 5. 64 • 4. 59 18 ! 0 32 6 43 ' 5. 2.'i 4. 59 
l 45 2224 ,. 0 ~ 6 41 I 5. 90 4. 28 22 I () !!S I 6 39 I 5. 78 4. 45 22 0 26 6 36 5. 4414. 8!l 22 I 0 2F 6 41 i 5. 33 : 5. 06 

2 15 025 63!if 5.80 4.42 221026!640
1

5.66i4.85 24 028 639 5.40 4.99 24'!021 639.5.34 1 5.3.'ii 

2 45 2.5 0 21 6 36 i 5. 58 4. 72 22 0 24 i 6 34 5. 50 I 4. 83 2'2 0 21 6 3f, : 5. 4811 
5. 25 17 I 0 24 6 :l5 I 5. 1G 5. 42 i 

3 15 20 0 22 6 36 : ;;, 37 5. 04 23 0 25 I 6 37 5. 25 I 5. 01 Q3 0 22 6 38 : 5. 31 5. 26 2'21 0 21 6 34 5. 09 5. 69 : 
3 45 23 0 22 6 40 ' 5. 33 4. 119 22 () 24 I 6 42 5. w 5. 39 23 0 24 6 37 I 4. 98 5. 51 24 0 23 6 37 4. 97 5. 84 : 

4 15 22 0 26 6 40 5. 09 5. 35 20 0 28 6 41 5. 00 5. 45 24 0 28 G 44 1 4. 79 I 5. 31 23 0 27 6 40 4. 74 5. 93 : 

4 45 2.5 0 29 6 44 4. 83 5. 32 23 0 3216 48 . 4. 88 15. 77 22 0 33 6 48 I 4. 69 i 5. 84 21 I 0 32 h 44 4. 56 6. 04 ! 
5 15 2'2 0 35 6 51 4. 67 5. :'i2 21 0 34 6 50 ! 4. 75 i 5. fiB 25 0 i6 6 51 ' 4. 71 I 5. 83 24 I D 36 6 52 i 4. 47 I 5. 97 : 

5 45 24 0 41 7 0 i 4. 93 5. 50 ~ 0 44 I 6 59 4. 8315. 67 21 0 42 6 58 : 4. 45 i 5. 96 ll2 0 46 7 2 I 4. 49 ' 6. 11 

6 15 22 0 48 7 3 I 4. 80 5. 4S 23 0 48 I 7 5 4. 71 . 6. 00 26 0 48 7 4 i 4. 67 i 5. 96 24 I 0 52 7 6 1 4. 41 6. 15 ' 

6 45 24 o 42 7 9 I s. 03 5. 22 25 o 531 'r s 4. ;3 1 s. 54 ll2 o 57 1 rn i 4. s1 i 5. s4 23 \ o 55 7 13 i 4. s:i s 99 I 
7 15 26 0 57 7 H 4. 95 5.12 24 0 58 7 15 4. 75 Ii 5. 3R 26 0 58 7 14 i 4. 64 : 5. 52 2511 6 7 19 4. 62 5. 88 I 
7 45 25 0 57 7 12 5. 21 4. 99 22 1 2 7 20 ! 5. I 3 I 5. 17 25 l 4 7 19 i 4. 6815. 54 24 I 5 7 21 4. &l 5. 65 1' 

8 15 114 1 l 7 18 5. 46 4. 84 24 1 4 . 7 21 5. (14 l 4. 90 2.'; 1 7 7 21 j 4. !l:l ' 5. 17 2'2 I 1 9 7 22 4. 61 5. 33 

s 45 ll6 1 2 , 7 rn 5. 40 4. 97 112 1 6 1 is s. ~o 
1 

4. so 26 \ 1 s 7 18 '
1 

4. 98 i 5. o4 25 I 1 10 1 22 \ 4. 87 5. 23 \ 

9 15 24 1 0 7 12 5. 79 4. 53 24 1 5 7 17 5. 43 , 4. 84 231 ] T 7 19 i 5.16 I 4. 92 :ia I 1 7 I 7 181 4. 95 5. 21 I 

9 45 23 o oo 1 10 s. 73 4. 1s 23 i o 1 12 s. 11 4. a1 22 I 1 a 1 1s ! s. 48 , 4. ~2 24 I 1 3 : 1 1s s. 21 4. 92 i 
10 1s ill 055 1 s 6.23 3.91 2!I o~ 7 8 5.80[4.38 24l'o58 1 r.15.58j4.68 22.1 1 1 11315.04 4.88 

10 45 Ill 0 :;o 7 2 6. 14 I 3. 94 23 0 ~1 7 3 5. 00 i 3. 99 ll2 I 0 52 7 4 i 5. 66 i 4. ~ 24 i 0 5617 7 I 5. 5!l 4. !l() [ 

11 15 21 o 47 t1 11e I 6. ao \ 4. 03 !!!I o 47 6 57 6. 01 I 4. u 25 f o 51 1 2 i 5. 83 i 4. 56 24 \ o s1 , 1 2 i s. 44 4. 65 ! 
11 45 21 o 45 s 51 6. 33 I 3. 99 23 o 41 \-~-~.J.2~-\1-4_. o_a-1--23-1 o 44 s 54 [ 5. 90 \ •· 3~ ~:~I 6 r>B ! s. 6ll '~) 

551 o 2. o 6 56 ti 55661 4 69 ; 549 ' o 43 4'6 51 ol 5 :f76 4 91' 559 o 44. o 6 51.1
1
: 5. 182

1
. 5. 11~ 565 ;o 45. 4'

1
6 ss. 4, 5. 01s, 5. 372/ 4

/ 
0 1 ·1. i ·1·:·1· I I I_____; 



 

70 REPORT OF THE SUPERINTENDENT OF 

T.ABLE III-Contafning at>erage valma bd<rnging t.o the .Argmnent.. ( 1/J- 1/J') = 71 1 and .,,,-Con tinned. 

COMBTh'ED TRANSITS. 

' I 
1 71~=135° 171=1!"">0° '12-=1650 1'J2=1fl00 

i(.P-tl''I Obs. [ A'1 \ A', j H' 1 I Il' 2 Obs : N 1 I >-'2 H' 1 \ H•, Obs ,v, ;<.', lI'1 H', Obs. ~:',~1~1 H', 

1->--1--1---1-l--11-i---I- ·- I 
I h. m. I h. m. h. m Ft I Ft. h. 111. , It. m. Ft 1 .Ft. h. m. h. m. Ft. Ft. It. on. 1 h. m. I Fr.. Ft. 
I 015 24 0451654 5.40 4.96 23! 042:655 5.0'\15.30 22 044 653 5.07 5.45 23 044

1

,652 4.95!5.3Yl 
; 0 4:; 24 0 381 6 49 ;;. 22 I 4. 98 21 I 0 38 i 6 4G :;, 16 1, 5. 29 24 0 39 6 43 5. 03 5. 35 22 0 37 I 6 45 4. 82 i 5. 31 

II 1 1' I ' 0 36 6 43 9 21 0 3'l ! 6 41 4. 6511 

5. 43 - 24 I 0 35 6 46 5. 21 5. 03 24 0 33 ! 6 45 5, 03 I 5. 40 20 4. 9 5. 46 

l 45 22 0 29 6 40 5. 30 5. 12 22 0 30 I 6 42 5. 06 i 5. 2°2 25 -0 31 6 31) 4. 7l 5. 65 241 0 3.1 i, 6 41 4. 54 5. 66 

2 15 21 I 0 26 : 6 37 5. 04 5. 4l 231 0 29 i 6 36 4. 71 ! 5. 47 20 0 24 6 31 4. 44 5. 7'J 21 0 23 : 6 36 4. li8 I 5. 961 
2 45 24 O Z:l ! 6 35 4. 87 5. 44 20 I 0 22 I 6 33 4. 8:i : .~. 64 2:J 0 24 6 34 4. N 6. 16 23 0 24 6 33 4. 65 I 6. 30 

3 15 20 I o 26 i 6 39 4. 76 o. s9 23 1 o 24 \ 6 :1314· 54 5. 11 20 o 21 6 32 4. 54 6. 01 20 o 20 6 3:1 4. 35 6. 25 j 
3 45 2-2 I 9 26 . 6 38 4. 66 5. 85 22 0 21 ; 6 36 4. 55 6. ()4 22 0 25 6 36 4. JC, 6. 22 21 0 18 6 28 I 4. 13 6. 32 l 
4 15 22 J o w I 6 11 4. 62 s. 02 24 o 21 I s 39 i 4. 211 e.16 23 o 2s 6 40 3. se 6. 15 24 o :Jo 6 41 4. 11 6. 50 

4 4j 24 I 0 32 i 6 47 4. 41 5. 09 21 0 36 I 6 44 4. 29 6. 29 20 0 34 6 46 3. 88 6. 34 23 0 33 6 44 4. 08 6. 71 

5 15 22 0 36 I 6 53 4. 32 I 6. 21 23 0 42 i 6 45 4. 15 I 6. 4!5 20 0 34 6 4Q 4. lG 6. 47 23 0 37 6 51 3. 98 16. 59 i 
5 4!) 21 i

1 

o 44 6 5G 4. 2:1 I •i 18 2."1 o 4:i : 6 5~• 4. 09 I fi. 3!l ~o o 4ti 7 o 3. 99 6. 71 21 o 47 fl fi 59 3. 87 
1 

ti. so t 
6 15 23 0 53 7 9 4. 2• ' 6. 07 24 0 50 i 7 5 4. 20 I 6. 2r, 23 0 53 7 5 4. 07 6. 61 2"2 0 52 7 6 3. 90 I 6. 69 t 
6 4a 2"J 11 6 1 15 4. 31 I ;;., HH 24 ' o 54 

1

1 1 9 4. 01 6. 15 ~ 1 o 1 la 4. 01 6. :J<2 23 l o , 7 14 4. oo 16. 49 ;! 
7 15 21 1 3 7 22 4. 4u 6. 11 24 ' o s , 7 23 4. ov 6. 05 21 1 1 7 16 4. 04 6. 35 24 l 10 ' 7 25 I 4. 14 6. 23 

7 4;; 2" I ] 9 ~ ~ I 4 74 5. 9~ 2'2 I l 131 7 l!fi 4 3.1 6. ttO 25 l ll 7 26 4. 29 6. 12 23 l 14 ' 7 2714. 11 16 24 I 
8 1:; 26 I 1 u ' ~ 4. 74 ;;, Bl 2;, I 1 13 7 26 4. 53 5. 84 26 1 17 7 30 4. 32 5. 79 22 l 17 I 7 28 4. 32 6. 11 I 
s 4J 25 1 1 10 7 2:; 

1 
4. s6 5. 48 2'l 11 14 7 25 '- 5"! 3. 41 25 1 17 7 23 

1 
4. 23 5. 67 26 1 n j 1 2ll 14. 36 5. 90 j 

9 l:i 24 I 1 H 7 23 i 4. !14 I 5. 37 25 l 10 7 23 i 4. 93 5. 3~ 22 1 14 ' 7 25 4. 62 5. 50 23 1 1G 7 2614. 6615. 60 ! 
9 4;; 24 i 1 8 7 18 I 5. 18 I 5. 32 24 l 11 7 20 I' 4. 98 I 5. 38 25 1 10 I 7!W I 4 84 5. 46 23 1 1:1 I 1 23 4. 77 5. 70 i 

10 1:; 25 ' 1 1 7 u ' 5. 20 I 5 l:i 2411 G 7 16 4. 88 5. 28 23 1 4 7 H ' 4 89 5. 36 23 l 7 I 7 17 4. 94 I 5 49 I I 10 4> 23 I 0 58 7 8 ;; 09 4. 85 24 1 1 7 9 5_ 08 ' 5. 15 24 1 0 7 10 I 4 90 5. 04 24 l 1 I 7 10 15. 02 i 5 37 I 

I 11 13 22 I 0 ..")3 ( 7 2 5. 38 I 3 22 24 0 :J:J 7 515. 09 ~' 00 24 0 54 I 7 41 ~. 10 5. 13 25 0 55 I ' 3 4. 87 f ~. 22 ! 

/~~~:~I~! 5.23:~-=-:~ 65S = 528 ~1os1j~ 51s:5.12 ~~1 656 4.B5j~ 
;;;;4 I 0 47. 5

1 
6 :J9. 9! 4 834! 3. 5o' 5:>~ ! 0 47. 8 u 59. 5! 4. 65~1 5 69' 5461° 48. 316 58. 914. 5151 5. &JG 550 0 4o. 716 59. 514. 448: 5, 900 

l(~-lfl; --:,,=195' ~,=210C I I __ ~·=225-IO --- I '12=240° I 

--- ous ':~\~:~1~~~11~1~1 rr•, ro~•·!j~ ~t~i~ll H', ~/'~~1~~1 
h. m. I h. 111. / h. m. 1 Ft. Ft. h. m. h. m. Ft. I .Ft. h. m. h. "'" Ft Ft. h. m. h. m. 1 Ft. Ft. 
0 15 24 I 0 47 ' 6 56 I 4. 8(/ ; 5 3i 25 0 42 6 :;2 4. 71 I :;. 50 24 1 0 47 6 54 5 051 5. 00 22 0 41 6 51 ~5. 03 5. 45 ' 
o 45 23 , o ag i s 41 : 4. 75 i s. ss 24 o 39 I 6 4i 4. 84 s. 48 21 

1 
o 33 6 45 4. 79 5. se 23 o 40 s 49 , 4. 86 s. 54 

1 15 23 I 0 32 I 6 41 4. 68 
1 

:>. 58 23 0 37 6 45 4. 76 5. 74 25 ! 0 31 6 40 4. 86 5. 64 24 0 30 6 38 i 4. 89 , 5. 78 

1 45 21 0 21
1 I 6 36 4. 63 i 5. 72 25 0 27 6 38 4. 70 I 5. 80 22 

1

1 0 27 6 37 4. 49 5. 75 24 0 25 6 33 I 4. 5~ I 5. :;s 
2 15 2S 0 25 6 34 : 4. 32 I 5. 99 22 0 25 6 35 4. 3715. 91 23 I 0 2'2 6 32 4. 60 :;, 99 23 0 23 6 32 I 4. 48 5. 97 

245 19 023J 633 4.47 1 6.08 24 022 63l 4.36 6.13 221021 632 4.30 6.03 26 020 ~~1;44 .. 2813 5.92 
3 15 22 0 25 l 6 32 3. 99 6. 31 22 0 20 I 6 :i-i 4.:IO 6. 39 22 , 0 20 6 30 4. 28 6. 21 25 G 20 u -~ I 6.18 

3 45 2-i o 21 I 6 33 4.44 6.5'! 2'i o oo 6 29 3.99 6.38 21 o 22 6 33 3.99 6.54 23 o 23 6 34

1

4.27 6.:ia 

4 15 22 0 23 6 36 3. 96 6. 45 25 (i 22 6 33 3. 87 6, 63 23 0 21 6 35 4. 02 6. 50 25 0 18 6 32 3. 95 6. :.J6 

4 45 20 o 30 I 6 38 3. 91 6. 6li 24 o 27 6 41 3. 90 6. 50 21 o 27 6 37 3. 57 6. 78 25 o 28 • 38 
1 

3. 81 6. 59 

5 15 21 0 37 6 53 3. 79 6. 89 19 0 30 6 43 3. 86 6. 74 25 0 35 6 48 3. 81 6. 57 20 0 32 6 40 'i 3 75 6. 65 

s 45 19 o 45 ) 6 ss ; 4. o4 j 6. 88 24 o 43 6 56 a. 74 6. 65 lB o 37 6 53 3. s1 6. 66 19 o 40 6 53 3. 68 6. 49 I 
6 15 22 0 52 : 7 8 3. 96 6. 72 20 0 52 7 4 3. 90 6. 8:l 23 0 47 7 1 3. 77 6. 71 22 0 44 7 0 ' 3. 74 6. 52 : 

6 45 24 1 2 i 7 15 3. 88 6. 71 23 0 56 7 12 3. 95 6. 49 22 0 57 7 10 3. 79 6. Gt 20 <l 56 7 9 : 3. 97 6. ti6 I 

7 15 2'2 l 61 7 19 3. BB 6. 08 22 1 7 7 18 4. 051' 6. 43 22 1 4 1 17 3. 91 6. H 22 
1 

1 O 7 11 / 4. -02 6. 31 i 
7 45 22 l 11 7 2.1 4. 02 6. 24 Zl 1 13 7 28 4. 39 6. 19 19 1 6 7 21 4. 21 6. HJ 23 I 1 B 7 20 4. 16 6.1711 
8 15 25 1 161 7 30 4. 27 5. 89 20 1 16 7 27 4. 23 6. 16 25 I 16 7 24 4. 11 5. 77 23 I 1 11 7 20 4. 33 5. 86 

8 45 25 1 19 7 20 4. 45 S. 97 23 l 16 7 28 4. 26 5. 97 22 1 12 7 25 4. H j 5.. 72 24 
1

1 8 7 19 i 4. 49 5. 76 

: :~ : ~ ~~ I ; : ~ ~~ ~: ;,~ :! ~ ~: ~ :: !: ~~ ~ : ~ ~ 1: ~ ~ !: : I ~ ~ : i ~ l: ~ : r :: = ~: 
) 1015 24 110, 718 4.89 S.45 'l2 1 B 718 4.75 5.54 25 1 6 7~4 4.91 5.68 !l2

1
1 4 71114.74 S.46 

10 45 

11 15 

24 1 sl 715 4.92 s.54 25 l 4 713 4.83 5.41 20 059 7 7 4.84 5.51 :1.~(os9 7 9!5.1s 5.2'7 

24 0 551 7 4 i 4, 8.1 5. 27 25 0 59 7 8 5. 07 5. 43 26 0 56 7 6 4. 98 5. 42 26 0 52 7 1 14. 90 5. 46 
25 ; 0 50 6 57', 4.1!2 5. ;19 24 0 49 6 59 4. 96 5. 34 26 0 52 fi 59 4.96 / 5.. 6IJ 22 I 0 48 6 57, 5.16 5.32 

1----t----:·---1---·---· ----i----'----1-
545 I 0 48. 7i 6 59. 3'; 4. 3741 6. 014 a55 I 0 47. 5 6 58.4 4. 379 6. 04 547 0 45. 8 6 56. 7 4. 3981 6. 021 552 :o u. 7r 55. 21, 4. 400 5. 9531 

11 45 



 

THE UNITED STATES COAST SURVEY. 71 
TABLE III-Containing average values belonging to the Arguments .P-1/J' = i 111 and 'lo-Continued. 

COMETh'ED TRANSITS. 

1'2=270° 7/2=28.'P 

~-~·1------~--------4----------~--1- ' 
Obs. I,! A.11 A'2 H'1 ll'2 Obs. r A.'1 ; A',, I H'1 i' H1~ Obfj. I "/1 ! A.12 Il 1 1 Il'2 Obs.: Ni A'2 ! H 11 Ji'! j 

--i-- !--:--:--1----------i---- -·-----.--/ 
h. m. h. "" h. m. Ft. Ft. \ h. m. ' h. m. Ft. , Ft. \ h. m. h. m. Ft. Ft. h. m. h. m. Ft. ' Ft. : 
0 15 24 0 43 6 53 5.14 5. 25 2;, I 0 41 I 6 48 5. 23 4. 99 22 ! 0 35 ' 6 48 5 17 . 4 71\ 21 0 3~ 6 49 ' ''· 4:1 4. 63 I 
o 45 23 o 36 6 46 4. 79 s. 32 23 I o 33 ! 6 42 : 5. ls 5. 09 24 i o s2 " 43 5. 17 s. rn 24 o 31 s 4:i 5. 47 4. 10 ! 

15 24 o 32 r. 41 5. oo 5. 44 24

1 

o 30 i 6 40 ; 5. 04 :i. 25 2.> , o 24 : 6 36 s. 24 s. 09 21 : o 21 6 31 , 5. s2 4. 90 I 
l 45 24 () 26 6 36 4_ 85 5. 59 25 0 23 6 32 I 4. ~l7 5. 39 23 i 0 2.1 fl 32 5. 01 5. 20 ~4 0 23 6 34 I 5. 39 ~. 1 "r : 

2 15 23 0 23 6 33 4. 64 5. 70 27 I 0 22 6 30 ' 4.72 ' 5. 65 22 : 0 19 6 29 5. 04 : 5. 46 25 I 0 21 6 30 5. 07 5. 33 ! 
2 45 24 0 18 6 28 4.. 49 5. 96 24 0 21 6 31 ; 4. 64 i 5. 89 25 I 0 20 ' 6 30 5. 08 ; 5. 86 21 I 0 14 : 6 29 5. 18 5. 46 

3 15 24 0 18 6 27 4.12 5. 99 2511 
0 12 6 24 : 4. 51 5. 96 25 I 0 15 I 6 26 4. 55 5. 9-2 23 ' 0 15 i 6 26 4. 86 . 5. BG 

3 45 25 O 16 G 30 4.10 6 15 24 0 18 6 29 j 4.15 6. IS 26 i O 15 ; 6 26 4. 56 5. 94 26 I O 16 i 6 31 ; 4. 6:; 5. 79 

15 24 CJ 20 6 33 3. 96 6. 47 23 0 19 6 31 . 4. 17 6. 19 2.1 i 0 18 I 6 31 4. 35 6. 09 25 i 0 18 i G 29 4. 33 5. 95 

45 24 0 24 6 34 4. 00 I 6. 4A 1131 0 25 l 6 40 4. 04 6. 45 24 I 0 zo : 6 33 4. 25 6. 23 \!\! ' 0 19 ' G 31 4.:H 5. 90 

5 15 24 0 31 6 42 3. 83 I 6. 46 24 I 0 20 . 6 41 4. 02 6. 35 25 i 0 30 6 45 ' 4. 10 6. 15 25 0 25 II 6 42 . 4. 41 ' 6. 08 

5 45 24 0 371 6 51 3. 82 6. 63 2'2 j 0 34 C. 48 . 4. 19 j 6. 45 24 .

1 

0 36 I 6 50 , 4. 25 6. 34 24 : 0 31 6 45 4. 3'2 6. 02 

6 15 21 0 40 6 56 3. 73 I 6. 41 2.i I 0 43 ' 6 57 I 4. 09 ; 6. 43 21 0 37 ' 6 54 4. 22 l 6. 23 23 i 0 40 I G 54 4. 2~ 5. 80 

6 45 22 0 52 I 7 6 3. 94 i 6 38 2.» 0 49 7 2 4. 18 i fi. 25 23 0 47 7 1 4. 23 6. 08 23 0 47 I 7 1 i 4. 72 5. 91 

~ :: ::1 ;:: ~El;~ : 1 "1 ;:: :~:1~~l ;11 ~~ ~l: !:;;:~·~; :~ 1 ~~~\~1~'!:~:1~:~~ 
s 45 22 ! 1 9 7 20 4: 671 ; 62 22 4 7 11 ' 4. w ! 5. se 2.\ 1 4 . 7 15 5. 01 5. 41 rn o 56 1 7 15 5. 09 ' s. 05 

I · 1 
- : 7 13 I · 9 15 22 1 1 14 4. 64 5. 44 24 1 5 , rn .>- 12 I a. 39 20 l 5 s. 27 s. oo 2':: 1 o 1 12 , 5. 2s : 4. ss 

I 9 45 22 I l 7 12 4. 76 5. 38 22 1 0 7 10 . 5. 18 i 5. 12 2~ 0 59 I 7 11 5. 26 . 5. 0'2 23 ! 0 59 I 7 9 i 5. 56 '1 4. 62 i 
10 15 22 I 2 7 11 5. 07 I 5. 00 21 0 56 ; 7 6 ' 5. 20 I 5. 32 21 0 551· 7 5 5. 41 i 4. 82 23 0 55 7 6 ! 5. 62 ; .j, 64 I 

1

10 45 21 I 0 55 7 5 4. 94 I 5. 13 22 j 0 55 ' 7 4 .• 5. 28 I 5. 13 22 0 51 7 1 ! 5. 44 I 4. 97 24 ' 0 50 17 0 I 5. 74 i 4. 60 I 
11 15 23 l 0 51 7 0 ~· 08 I 5. 10 il3 I 0 48 : 6 58 3. 14 I 4. 66 2:l I 0 46 ' 6 55 : 5. 45 I 4. 86 21 . 0 46 6 58 i 5. 88 j 4. 5:1 i 
11 45 25 I 0 47 '· 6 56 '· 5. 24 I 5. 15 19 I 0 42 I 6 50 5. 02 ' 4. 70 23 I 0 41 ! 6 51 ' 5. 34 1. 4 80 21 ' 0 40 6 51 i. 5. 70 I, 4. 71 i ---+--- ---o----1--____ ; I I 

- :>49 i 0 42.31 6.535i 4. 5021 5. 791 55tj I 0 40.3.6 51.6 4.676~-~-~CT~~-=_-__ _:__3'_· __ t_4_9_.8_, ~-· °___4_5: __ ~_._28_1\ 
172 = 315° 11:i = 330° '72 = 345° JJ2 =- 360° i 

>/<-~'·~-~-

___ Obs._i~\-~::.)~~ Obs.\~!~\~.\ II', Obs.11~1~~:-~~ Obs.i, A\: A2 i 
h. m. i h. m. 

1 

h. m. i Ft. Ft. f h. m. ' h. "" J Ft. Ft. h. m. ' h. m. Ft. ' Ft. 
0 15 23 ' 0 35 6 48 i 5. 73 : 4. 54 20 ! 0 34 6 46 i 6. 13 4. 05 24 0 36 6 46 6. 15 3. E-2 3. 56 

0 45 22 I 0 30 6 40 ! 5. 7i I 4. 30 20 I 0 32 6 41 i 5. 99 4. 27 241 0 32 6 44 6. 36 4. 0-2 21 3.79 

1s 25 . o 26 6 39 1 s. 46 4. 39 20 I o 26 6 38 f 5. 84 4. 53 2• o 211 6 41 s. 99 4. 21 20 o 31 , 6 43 , 6. 12 ; 3. 79 

45 23 i 0 24 6 31i I 5. 37 4. 6:l 231 0 25 6 37 I 5. 84 4. 52 24 0 24 fi 36 5. 8G I 4. 51 23 0 26 : 6 37 i 6. 16 : 4. 2:i 

11 15 23 1 o 1~ 6 30 , 5. 40 5. io 25 o 1B 6 a2 1 s. 42 4. 77 24 o 20 6 33 . &. eo ; 4. 68 23 o 2:1 ' 6 au i 6. 02 
1 

4. 49 

2 45 23 I 0 18 6 28 I 5. 10 :;, 35 231 0 19 6 30 ·1 5. 12 5. 03 22 0 18 r. 32 . 5. 07 I 4. 45 24 0 22 : 6 37 : 5. !'I : 4. 70 
3 15 23 I o 1s 6 26 ' 4. 89 s. 45 24 o 15 6 29 ! 5. 22 s. 45 21 o 14 6 2s ; 5. 49 I s. os 24 o 21 ~ 6 34 s. 58 i 4. 93 

3 45 21 I o H 6 29 ( s. o~ 5. 59 2.~ o 11 6 28 ! 4. s4 s. 52 22 o 1s 6 33 · 5. 32 : s. 53 2s o rn • 6 31 5. rn i s. oo 

15 24 I 0 17 h 30 I 4. 64 5. 6:l 261 0 16 6 30 14. 91 5. 52 24 0 21 (i 35 5. 01 ~- 33 2,; 0 20 6 :J3 5. 08 5. 21 

45 261 0 21 6 36 I 4. 38 5. 87 22 I 0 22 6 35 I 4. 56 5. 62 25 0 23 6 38 4. 83 5 00 22 0 25 6 38 5. 00 5. 50 

s 15 26 o 24 6 41 4. 54 5. 91 23 o 25 e 4t I 4. 5:; 5. ro 21 o 26 6 41 4. 84 5. 43 24 o 29 G •• 4. n1 s. 54 

5 45 23 0 31 6 45 I 4. 49 5. 70 23 0 :13 6 50 \ 4 64 5. 80 25 0 30 6 46 ' 4. SS 5. 5~ 26 : 0 32 6 48 4. 97 ' 5. 47 

6 15 24 0 37 6 53 4. 47 5. 75 2"J 0 38 6 52 i 4: 73 5. 42 22 0 3$ r. 45 4. 99 5. 40 23 ~ 0 38 6 55 5. 24 . 5. 24 

6 45 2'.J 0 46 7 1 I 4. 62 5. 55 24 0 41 6 5R 1 4. 86 5. 41 24 0 43 59 4. 94 5. 28 21 0 43 () .'">8 5. 21'.3 ; 5. 08 

15 24 0 47 7 1 4. 81 5. 34 24 0 47 7 5 j S. 03 5. 16 23 0 4 7 2 I 5. 1B \ ~. 14 %1 , 0 44 , 7 2 , 5. 37 5. 07 

7 4:; 24 o r.:i 7 9 / 5. 12 :;. 37 23 o 53 7 s i ;;, 2'2 4. 91 z;i o 51 s s. s1 I 4. 9'J ~5 o 53 · 1 s ! .. 5. 46 4. B6 

8 15 24 o 56 7 11 I 5. 23 4. oo 2'2 o 5.'i 6 j 5. 31 -t. 78 24 o 51 6 1 5. 51 j 4. 45 24 : o 53 , 7 g I 5. 71 ; 4. 50 

8 45 23 0 55 8 I .5. 30 I 4. 71 24 0 56 7 12 1 5. 66 4. 46 21 0 5~ 7 j 5. 67 ' 4. 40 22 i 0 56 7 8 ' 5. 91 ' 4. 26 

15 21 o 5.5 8 : 5. 55 4. 36 23 o 53 7 1 ! 5. -02 4. 3fi .,..) o 53 1 1 I ;).. 86 i :i. 9M ,,., o ;~J r 6. oo 4. O!l 

45 19 054 7[ 5.801 4.36 23 052 7 415.92 4.15 23 052 7 sf6.2li3.8S "" 05:! 6.20:3,78 

10 15 21 0 54 5 i 5. 56 I 4. 35 20 () 48 7 216. 04 3. 87 23 0 49 7 2 1' 6. 11 : 3. B9 2-2 0 47 :I. 6. JS : 3. 7R 

I , I 045',.10 10 45 vi o 46 1 o i u. 06 , 4. 03 22 o 43 , o u. 07 4. w 20 o 46 o I 6. 40 . :i. 56 22 6. 62 , 3. 1t 

11 15 221 0 45 6 55 I 6. 041 4. 40 22 0 41 6 53 6. 07 :!. 87 20 0 43 i 6 55 I (l. 24 ; 3. 60 23 0 46 I G 58 6. 41 i 3. 59 

11 45 ll4 0 41 6 50 I 5. 81 4. 22 2'l 0 41 6 53 I fi. 10 ' 3. 96 22 0 38 I 6 49 ; 6. 31 I 3. 61 23 ' 0 41 I 6 54 ' 6. 61 ' 3. 31 

---~-~ ~5. 9j 6 49. or 5. ~~:~~ ~6 i 0 35. ~ 648.9\5.4ii8!4 ~-_:_~:_~' :i.'j-"-_~~J 5. ~~i~- ;;g· s:.~,~~ 2,0 .)1:~~~:7~_4~~'1 
i 
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TABLE IV-Conttt.ining average v&lu88 beronging to the Argu.ments </>'=t 1/• and !l, or to the numth and yea,r. 

COMRTNF.D TRANSITS. 

----------·----------·--------=------------------~-----·---------] 

JANUARY. FEBRUARY. MABCH. 

Year. 

A', : A', ! II', I Il', A', I A', ! li', I H', A'1 ' A', I Il', ' II', I 
---------------1---,----,-----,-------i---1---T---r------·---·---1---. 

h. m. , h. m. 1 Ft. I Ft. h. m. 1 h. m. 1 Ft. '[ Ft. h. m. h. m. Ft. , Ft. I 
1848 .................................... a 38 · fi 5\! I 4.87 f 5.0:1 o 41, fi 55 \ 5.25. 5.2!1 D :JR' 6 53 5.05' 5.04 

1849 .................................... o 33 6 ~: i 4.89 I 4.83 o 41 i 6 55 \ s.17 / 4.87 o 40 I 6 54 5.14 • 4.86 

1850.................................... 38 6 ~I 5.37) 5.27 0 39 [ 6 541· 5.10 I 5.0fi 0 41 6 55 5.16 4.99 
1851. ................................... o 40 6 s4, s.01 I 4.92 o 40 53 4.s1 \ 4.s3 o 4:i 6 56 5.18 · 5.os 

1852.................................... 41 6 54, 5.oa ! 5. u 36 6 so I 4.sa 1 4. 94 o 40 6 55 4. g3 4.01 

1853.................................... 31 6 46' 5.:\7 i 5.67 0 38 6 53 '1 5.191 5.15 0 32 ~ 6 45 

1854 .................................... 0 33' 6 47 ( 4.891 4.97 0 37 6 51 4.70 i 5.24 '0 35 6 49 

1855 .................................... o as· 6 4s j 4.97 s. 28 o 39 6 5s I s.w 1· 5. 16 o 44 I 6 56 

1856 ...... ·--------··--------------·---· 35: 6 48 ! 5.14 5. 63 0 31 6 44 i 4.81 5. 18 () 36' 50 

1858.................................... 39 6 53 4.74 ! 5.33 0 48 6 5n i 4.36 5.12 0 41 54 

5. 07 

4. 78 

4. 96 

4. 77 

4. 88' 
4. 75 I 

4. B8 

4. 78 

5. 01 

5. 01 

4. BB 

4. 92 

IBS7............................... .... 34 6 46 I 5.21 I 5. 43 0 4~ 6 54' 4.601· 5. 2.> 0 40' " 5.3 

1"59 .. ---··----------·------·-----·---· 34 6 50' 4.691 5.24 0 35 6 51 I 4.89 I 5.31 0 40 54 4.90 l 5.44 

~~~:::::::::::::::::::::::::::::::·:::· :: : : . ::: I ~:: ~ :~I : : i :::: ! :::: ~ ~:: : ::;:JI !:~: 
1862 ........ - .......... -- ........ - . . . .. 42 , 6 54 I 4. 88 5. 12 0 37 6 48 i 5. 02 I 5. 46 0 41 53 5. 37 5. 47 

1863 ... -- ........ -- . -- - ... -- -- - .... - -- .. 42 : 6 52 ! 4. 04 5. 14 0 40 I 6 49 I 4. 54 4. 89 0 45 55 4. 6611 5. 11 
1864................................... 0 44 6 5611 

4.2.1 4.IHJ 0 47 6 57 / 4.48 4.66 0 4!\ 57 5.17 5.5(j 

18'l5 ....... -- ..... -- . -.......... -- .... - 39 : 6 42 5. 21 4. 96 0 53 6 47 l 5. 21 5. 12 0 44 54 5. 12 4, 95 
' ' 18f.6 .................................... 0 49 7 3 I 4.98 4.95 0 59 I 6 55 I 4.44 4.61 0 43 I 55 4.66 5.21 

031. 9 651.0 4. 933. 5. 1901 o 40. 1( 6 52. 3
1

-4. 841j 5. ()6(j o 40. 81 6 ;;i. 4 ---::;_9621 5. Wfl MeRn ...................... . 

APRJL. MAY. IUNE. 

"-'1 
1

_A" ! n·, H', A', I A', n·, i n·, A', , i.•, II·, ) II', 
,_________ I I --1-r---:----i---

/1. m. i h. m. Ft. Ft. h. m. h. m, Ft. . Ft. h. m. : k. m. Ft. I .Ft. 
!Mo .................................... 0 41 i 6 54 5.05 4.90 0 43 6 55 5.391 5.0B 0 45 [ 6 57 5.45 5.17 

1849. _. o 44 
1 

6 56 4. w 4. 70 o 4ll I 6 58 5. 10 I 5. 07 o 5-0 .

1 

7 o 5. 39 5. 41 

1"50................................... 0 40 i 6 53 5.12 4.88 0 42 6 54 5.06 i 5.2i 0 48 6 58 5.691 5.12 

1M51. ............ - ....... - ..... -- .. - . .. . 46 ' 6 57 5. 31 5. 33 0 431 6 54 4. 98 ' • 5. 09 0 45 I H 54 5. 19 5. 43 

1852................................... 41 6 S4 5.IJ3 5.39 0 42 6 54 !i.13 4.99 0 4516 58 4.99 5.17 

185:l.. - .. -- - . -- - ...... -- - .......... -- .. . 39 i 6 52 5. 00 4. 97 0 42 I 6 54 5. 05 5. 16 0 4;, I 6 56 5. O\! 5. 07 
1854 ........................... ---·--- 0 41' 6 54 4.99 5.03 0 431 6 55 4.76 5. 16 0 46' 59 5.01 5.47 

1855 ..... -- .... - -- .......... -- - -- • -- -- - 0 42 i 6 55 4. 81 4. 95 0 42 6 54 5. 15 5. 46 0 421 6 56 4. 93 5. 34 
1856 .................................... 0 40 6 54 4.79 5.19 Q 41 6 53 5.00 5.43 0 441 56 4.90 5.43 
1857 ________________ ...... 0 39' f, .'il 5.08 5.36 0 43 6 57 4.89 5.24 0 491 1 5.10 5.45 

18<>e .................................... 0 34' 56 4.72 5.34 0 46 6 57 4.72 5.36 0 461 !i6 4.8'2 5.34 

18.'\9 .................................... 0 3~ 6 51 4.139 6.31 0 40 6 52 4 B8 5.11 0 41 6 51 4.83 4.93 

1"60 .................................... 0 38 6 53 4.75' 5.()6 0 45 6 5fj 4.97 5.06 0 471 6 58 5.19 4.35 

Year. 

~EL::::::::::·::::::::.:::::::::::::: ~- ~ : : ::: ~:;~ ~ ;; II : ~ ::~ ~::~ ~ EI : ~:~ ~= 
1864 ................................ -- - . o 45 u 57 5. 79 5. 69 o 42 6 :;o 5. 31 I 5. 35 v 4:i 1 5~ 5. 13 5. rn 
t811!L................ o 46 6 59 5.14 s.1~ o 47 7 o 5.46

1 
5.58 o s1 j 7 6 5.rn s.2s 

1866 .................................... o 38 B 52 · 4.ll5 i 5.25 o 44 6 57 s.21
1 

5.35 o 47 I 7 t s.12 5.18 

~r. 4-_e_M. 11 _5-_oooi :.. ~~~:1:l_a ss sl s. o'"i_ -5~2.~L~~~~l°!!;7_8/-5•/~ Mt>;an ........ . 
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TAJlu; IV-Containing average valu,ea belongilig to the .A,.gurnenta ¢' =t ~'' anrl fl, or to !lie rnontli and year-Continued. 

COMBINED TRA.NSLTS. 

JPLY. I bEPTl!M Blill. 

- ----------------:-~-! Yt!ar. 

!_ ).' I Il' I H :.i l \ J. 
,., 

1---------------1---!---____ · __ _ ----------
h. m. 1 h. m. ( Fi. 1 Pt. h. rn. h. m Ft. Ft. Ii. m. le m_ Ft. .n. 

11347 •••••• - ••• - •• - . - - - •• - .• - .•. - • . . . 0 4:_{ ' fi ;) 7 !J. i~ i D. UG 44 G 5G 5. 3J 
1 

4. 93 0 46 (i SB 5. 40 5. 35 

1848...................................... o 4~ 7 5.32 5.19 o 4fi a 50 5.29 i 5.14 o 46 (l 59 :>.2i:t !i.50 

1849 ...•. _ ....• - •....•...••....•..... - - 0 54 : 7 5. Oft : 5. 24 0 5-1 5 5. 3!l 5. 4:3 0 48 59 5. :27 5. a7 

1850 ..••••....••... _........ . . • • . • . . . . • . 0 4~ , U 5j 5. :.w ; !3. Z.l 4r< ,')(_i 5. 3t 5. 3.) 0 46 <3 3i 5. 37 5. 35 

1851................................... 0 45 I 6 57 5.37 \ 5.3fi 0 4;, 1 55 5.3j 5.lil: () 46 6 57 ~ 5.23 5.22 

1852....... • • . • .. . . • .. .. . ... . . . • . . .. . . . 0 47 i 6 5~ I 4. !1:0 ;,. 11 0 4c Q ~- 09 5. 2;J 0 48 6 58 , 5. 35 a. 4!) 

1853 .. ----------···---··-----------··--· 0 47 ( 6 58 ! 5.04 5.43 0 4t! 57 5.l(i 5.~6 () 42 -6 •-'<> 5.0";' 5.63 
1854 ..•.. _ ...•.••.. _ - •...•••....•••... - . 0 44 G 55 i, 4. 87 1 5. 2d 0 4:1 G 54 1 5. 00 5. 3~ 0 4;J 6 5.'i 5. 0'.{ 5. 52 

~::::::::::::::::::::::::::::::::::::: : :~ : ~: i ~:~~ ~:: 0 !~ 5 ~~ ~:~~ ~.~~ ~ :: 6 ~ ~.~~ ~.~ 
1857 ..••••...••.... _................... o 5J 6 59 I 5. 01 "· :\6 o 40 6 51 4. 76 s. ~o o 4:i 6 53 4. 90 , 5. 74 
tsas ..................................... o 46 6 56 i 5.02 5.45 o 46 1 6 :J-i a.o:~ · 5.33 o 4:{ 53 4.E7 5.3J 

1859 .................................... o 42! 6 541 5.o4 0.01 o 42 6 s1 5.1~: 4.99 o 41 52 .;_9ei 5.16 

1860.. • .. • . • • . • . .. . • • • . . . . • . .. • . . . .. . .. o 4~ 
1 

7 2 : 4. 94 s. 21 o 44 fi sri ' 4. !'6 I :>_ l 7 o 4:, , 37 4_ 75 5. os 
1861. ................................... o 49' 7 1 I 4.92 5.23 o 48 7 4.Br ! 5.2\1 o 4G' 57 4.et ~ •. rn 

1862 ................ --------------- 0 49 7 1 11
1 

5.20 5.44 0 47 I 6 5~ ~.O(}; 5. 16 () 43; 5;} ! 4.H1 5.00 

1863............ . . . •. • .. ... .. .. . • • . . .. • . 0 47 l 6 57 5. 19 5.14 0 4~ 7 5. 25 I 5. 05 0 53 ! 4 i 4. 99 I 5. '24 
1864.. . . . • .. . . • . . . . • . . .. . . . • • . . . • . . .. . . . 0 49 : 7 3 l ~- 01 I 5. 19 "" : l(J 4. P8 4. 90 0 47 3 I 4. 9·1 5. 13 

1665.. .... ............ ...... .... . ••. . • .. 0 52 ' 7 6 ! 4. 9! ! 5. 06 0 !\O 7 4. 8:J . 5. 06 (: 50 7 6 i 4. 91 5. 01 

Mean ...... ---· · ............. · · ~l~~,~~~~fOu~~:~~:~c =0_ 4J f~~i!~,--:~I 
OCTOHEU. 

Year. 
>. 11 1\11 H 1

1 B 1i 

1----------------1----11--- ------
ho .. :i

4
. (~ h. m. Ft. .Pt. h. m. 1 

1841 ................ ----················· "" (i 56 i 5.2'J :
1 

5.Zi 11 

1848.................................... 0 44 i 6 57 ll 5.30. 5. 72 0 40 

1849 ..••••.. ,, ... ,. ••• , . • . • . .• . • • • • •• . • . 0 4J I () :;.') !i. 76 : 5. 64 0 38 

18:!0. ... •• . . . .. • . .. . .... . . . . . • .. .... . . .. o •1 I 6 52 : •. 21 i !>-I!.'> o •u 
1851.... •• • • . • • .. . . • • • . . . • • . . • • . . . • . . . . . (} H I 6 5S 5. 31 ! 5. 30 0 37 

1852 ...................... _ ............. o 40 I 6 53 5.31 [ 5.~5 o 40! 

1853.. ....... .......... ....... ... ....... o 37 I 6 49 4. ea : 5.37 3a 

11954_ ........ ··- .. ___ ... - .••.• ---·-· •• _ o 38 I 6 •3 5. 09 1 s. 10 o 38 

:::::::::::::::::::::::::::::::::::::: ,~ :~I ~ :: ~:~~I ~:~ ~ :~ 
1s:;1....... . • • • • • . . . . . . . . . • . . . . . . • • . • . . . o 39 I 6 51 5. 34 \ :.. n o 38 1 

1S58. .. • • • .. . • • • .. . . • • . . .. . . . • . . .. • . . . .. 0 38 6 50 5. 02 I 5. 62 0 37 I 

KOVE)1BltI: .. '.UECE1lB£.U.. 

,,,, i >.•, I R', 
I ' 

l!', 

------·---- -------·------
h. m. 
6 57 

6 54 

6 51 

6 51 

6 s;-1 , 
6 '4fl. I 

6 51 . 

6 48 
6 47 

6 51 : 
6 49 . 

tl 5:J 

Ft. Pt. h. m. : h. m.1 Pt 
5. 40 

Ft. 
5. lE 

5. 07 
5. 3• 41 "" I 5. 17 
5. :i!'I o :n 11 5~ 1 5. ~1 : 5. 4t-

5. ';fi 5. 4G 

5, 16' 5. lt!-

5. 27 5. 40 

5. 34 5. GS 

5. 21 5. 2:~ 

5.1P \ 5.52 

4.97 I 5.64 
5. li i ti. 71 

5.15 i 5.3i' 

5.38 ! ti.37 
4 .. ~:! ! 5. 4:.! 

4l .55 s. 3o I 5. rn 

41 6 :)4. 

3)' 49 
31' 47 

36 51 

40 5-1 

30 45 

41 42 

39 54 

3" :m 
:!fl' 6 50 

5.30' 

4.9:! 

~l. :'o I 

5.34 
5. ()~1 

4. 9;) i 
5.21 i 
4. 77 [ 

4.90 ! 

4. i£1 ' 

5. 21 

5. 20 

5.34 

5.25 

5. 07 

5.251 
5. 5E 11l:ll}.... ••• • • • •• • • • • • •• • • • •• • • • • . • • . • • .. o •o 6 52 4. !IO i 5_ 42 o 41l f 

1860.. ........ •••..•• ••.• ••• •• .. • ....... 0 H 6 56 4. 8.1 , 5.18 0 43 ! 6 57 : 5. 0<' i 5. G3 41} : 6 54 4. 93 ' C.. ;17 

1861. ............................... _ . 0 46 6 1'>9 4 99 '1 5. ~ 0 47 6 59 . 5. ~l i cd3 0 4'.I ' 6 ;,;, 4. F4 4. ~4 
186~........................ . • . • • • • . . • . . 0 43 I 6 53 5. 00 5. 28 0 44 \l 52 4. 97 I 5. lG 0 4;: i 6 ~.~ 4. '!'.! I 5.\10 I 
1863 ........................ - ..• - . . .. 0 5317 3 5- 15 I 5. 52 0 41 6 52 5 oo ' 5 54 0 42 ' 53 4 64 I 5 :JG I 
1864 ...................... ,. • • • .. • • .• . . 0 48 7 2 5. 051 5. 2G 0 41 6 ;;7 5: 1~ f s: 12 0 31) i 6 49 5 10 : 5.10 I 
1865... ••• . .. . •• . •.• • • . . . . •. . • . . . . • .. • . . 0 43 6 58 5. 04 5. 04 0 52 7 5. 41 ' 5 ~4 0 43 ; 6 57 5 19 4. !16 

>--------·---it---;---------~1--1------
M:ean ............................ o 42.0\ 6 54.5 5.143; 5.4ll9 o 40.6\ 6 5:1.3 5.20:!1 5.42'• o 3~-'I Gell. fj 5.041; -~~4o_i 

1() 
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THE CONST.A.NT OR :MEAN TIDE. 

21. From the footings of Tables I and II we get tl1e following table of average values of all the 
observations containt>d within certain limits of the argument (.p-.,p'), and corresponding to the ghTen 
average of the argument. These values, consequently, are independent of the effects depending 
upon any of the other arguments, and their inequalities de1)end only upon the argument (-if-¥/), 

--------------------------------------------------- I 
'Ul'l'E'ft TRANSITS. LOWEH. TilAXSITS. COMBINED TRANSITS. \ 

Obs. i (l/;-tp'J; ~, I -'• i H1 r;: Obs. ~;~~-)-,--~· I II. ~bs. ;-~-\!!) i~·, I >.', I H•, I H', I 
--1-;-:-:h.m.-1h._m. i~1 Ft. --~l~~-1~1 Pt. --:~1~1~1-;:-;:I 

273 i 0 15. 2 :_ 0 40. 3 i 6 50. 3 , 5. 63

1

, 4. 58 277 0 15. 7 ,I 0 40. ~ ' 6 50. 8 5. 64 I 4. 62 550 ' 0 15. 4 J 0 40. 3 l 6 50. 5 5. 63 4. 60 

1175 I () 44. 8 I 0 34. 6 i 6 44. 5 ! 5. 51 4. 71 275 0 45. 2 0 35. 1 i 6 45. 9 i 5. 59 I 4. 69 550 0 45. 0 ! 0 34. 8 i 6 45. 2 i 5. 55 4. 70 l 
26~ ' 1 14.. 4 ' 0 30. g \ 6 41. 4 i 5. 46 l 4. 7.J 263 ; I 14. 7 0 30. 6 ' G 42 3 5. 46 I 4. ~4 527 1 u 6 i v 30. 8 I 6 41. 8 : 5. 46 4. 78 i 
28:> \ t 44. • ] o oo. 4 6 :i1. 4 

1 
s. 31 4. 95 274 ' 1 He o 27. 1 I' 6 37. 9 5. 36 I 4. 94 559 1 44. 61 o ilt>. 1 I 6 37. 6 I s. 33 4. 95 I 

283 ! 2 15. 6 : 0 23. 9 6 34. 4 : 5. 20 I ~.19 279 ' 2 14. 6 0 22. 8 6 34. 0 5. 14 5.17 S62 2 15.1 i 0 23. 4 6 34. 2 / 5.17 5. 18 I 
~~ 1' 2 44. 6 I 0 !Ill. 7 I! 6 32. 4 ' 5. 05 , 5. 32 268 2 44. 6 0 2L 3 : 6 33. 4 5. 0915. 33 537 2 44. 6 I 0 21. 0 6 32. 91 5. 07 5. 32 
4C~ 3 15. 8 I 0 19. 8 6 31. 8 I 4. 92 5. 55 2S5 : 3 14. 5 0 19. 4 : 6. 31. 4 4. 89 5. 55 S65 3 15. 2 I 0 19. 6 6 31. 6 4. 90 5. 55 i 
28-0 I 3 44. 2 ! 0 20. 3 l 6 32. 6 : 4. 74 5. 71 281 : 3 45. 6 0 20. 3 ; 6 33. 9 4. 74 I 5. 73 561 3 44 9 0 20. 3 6 33. 2 4. 74 !'}. 72 I 
283 i 4 15. 9 ' 0 23. 2 I 6 36. 7 : 4. 58 5. 88 :;83 4 14. 8 0 22. 6 i 6 36. 3 4. 58 i 5. El 566 4 15. 3 0 22. g 6 36. 5 I 4. 58 5. 85 I = I • 44. e i o 26. 4 r 6 40. o 1 4. 50 I 5. 91 2m ; 4 45. s o 21. 6 : 6 42. 2 4. 4B I s. 99 sss 4 45. 3 o 21. o 6 41.1 I •· 49 s. 95 [ 
!i!83 ; 5 15. 6 ' 0 3'2. 3 6 47. 8 4. 48 j 5. 97 273 I 5 14. 3 0 32. 0 ' 6 47. 2 4. 48 I 5. 99 556 5 15. 0 0 32. 1 6 47. 5 i 4. 48 5. 98 

288 '1 5 44. 3 0 37. 9 6 52. 8 4. 46 i 6. 06 271 . 5 45. 0 0 39. 1 ; 6 53. 8 4. 39 I G. 00 559 5 «. 7 0 38. 5 6 53. 3 i •. 43 6. 03 i 
276 6 15. 5 I 0 45. 9 7 0. !J 4. 4616. 03 291 6 14. 0 I 0 44. 6 ' 7 0. 2 4. 47 I 5. 96 567 6 14. 7 0 45. 3 7 0. 61 4. 46 6. 00 l 
283 I 6 44. 2 ; 0 50. 817 6. 3 4. 54 5. 79 289 6 46. 0 ! () 52. 6 : 7 7. 0 4. 51 I 5. 85 572 6 45. 1 I -0 51. 7 7 6. 6 I •. 52 5. 1:121 
271 I 'l' 15. ~ : 0 58. 4 7 13. 1 4. 62 i 5. 72 278 i 7 14. B ; 0 56. 4 7 11. 6 ' 4. 64 ! 5. 55 549 7 15.1 I () 57. 4 7 12.. I 4. 63 5. ti3 I 

!1841 7 44. 2 : I 1. 0 I 7 lfi. J 4. 8415. 49 273 ! 7 45. 2 ' I 2. 5 I 7 17. 0 I 4. 81 I 5. 52 557 7 44. 7 I 1 1. 7 7 16. 5 I 4. 82 5. 50 I 
1181 s 15. 8 1 5. 9 7 18. 6 4. 87 I 5. 33 287 ! 8 1:. 6 I 1 4. 6 : 7 17. 51 ~- 95 5. 31 568 8 15. 2 i 1 5. 3 7 18. 0 ' 4. 91 5. 32 I 
lll'O 8 H. 5 1 4. 8 7 11. 1 5. 22 5. 06 275 1 8 4;,. 9 I 1 5. 4 7 18. 2 I o. 06 5. 10 5;;:; R 45. 2 i 1 5. 1 7 17. 6 j 5.14 5. 08 i 

!182 I g 15. 2 1 4. 8 7 16-. 2 5. !11 14. 94 272 i 9 15. 5 I l 3. 6 i 7 16. 5 I 5. 34 4. 90 554 9 15. 3 ': I 4. 2 7 16. 3 I 5. 27 4. 92 II 

27-0 I 9 44. 9 1 l. 5 7 12. 9 5. 49 4. 79 268 ~ 9 45. 4 ! 1 2. G ' 7 13. B i 5. 42 ! 4. BB 544 9 45. 1 I 1 2. () 7 13. 3 I 5. 46 4. 83 

2751' 10 15. 0 0 59. 1 I 7 9. 8 ' 5. 50 14- BO 276 i 10 14. 7 I 0 57. 4 i 7 9. 7 i 5. 61 14. 67 551 10 14. 9 0 58. 2 7 9. 8 I 5. 551 4. 73 I 
1!86 io •4. 3 o 53. , I 1 4. 3 I s. 72 4. 58 264 i 10 45. s I o 53. e : 1 •· s : 5. 59 4. 64 544 10 44. 9 o 53. 1 , 4. s s. oo 4. 61 

21s 
1 

u 1~. 3 • o 4:. o Ir 6 5~. 7 i 5. 68 1

1

4. 50 2so I_ 11 15. 1 o 47. 2 : 6 59. s I s. 68 i 4. s5 558 11 1s. 2 o 48. 1 6 59. 1 J s_ ss 1 4. sa 

~1~,~~l~:'.2_:~. 4.581~1, ~1•1 45.7 l~l~...:.'.'._l 5.6R ! 4.50 ©7 ~.~~~~0-I~-~ 
' Means •. ! O 42.37, 6 54.67i 5.070

1
5.25 , .a..eans .. I 0 42.22! 6 55.0015.06215.25 I Means .. I 0 42.29 6 54.e4] 5.066i :i.2J7I 

!..-~-'---~~--~-~~~--'---=---~--~~~'---~-~--~-~---~~-'--~------' 

In the footings of this table the inequalities having the argument (i/•--./J') are also eliminated, 
and we ba-ve results belonging to the mean tide. Since the diurnal tid& depends upon ll't it is also 
eliminated, and we have left only the constant part of the other o~cillations. 

With the preceding mean values of J.'1 and ).'2 we get from (44), supplying the omitted constant 
of2 days, 

(56) Bo=H2d Ob 42m.29+2d 6lr 54"'.84-Gh 12m.62)=2d ()h 4zm.25 

which is the mean establisliment of the port belonging to the assnme(l transit. In order to reduce 
this to the transit immediately precediug high water, we must add the constant part of k (34), put

. ting n=3, and we thus get 

Bo=2d Ob 42m.25-ld 13h 13m,l4-=0d llh 26m.53 

From the first of (37) we get, since L:i=Bo in this case, 

(57) 

b. m. h. m. 

~
q1=0 42.37-0 42.25=0m,12 

qz = 6 54.67 - 0 42.25 = ~ rr - Orn .20 
q3=0 42.22-0 42.25=-0m.03 
q .. =G 55.00-0 42.25=ii-:+ow.13 

in which :-t= 12 lunar hours or 12h 2;:;m.24 in so1ar time. Hence all the interiials between high and low 
and loic and higk waters in the mean tide a.re almost exactly one-fourth of a lunar day. 
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From the last two of (42) we get 

(58) 
~ K" cos 3 J' = 1(.'i.OiO - 5.062) = .004 
l K" sin 3 .J' =:\(5.257 -5.257) =.UOO 
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Hence .:!' =0 and K 3 =.00± ft. This is tbc value of tlu'" constant or mean tertio-diurnal tide, and 
may be regarded as falling within the limits of the errors of olJscrvation, and consequently insensi
ble. 

With the preceding values of K 3, which is the constant and principal part of A 3, ancl qn• the 
terms in the first of (42) are entirely insensible. \Ve therefore obtain from (45), with the precedin' 
mean -values of H'1 and Il1

2, 

(59) H'o=n(25.0G6+15.257) = 20.rn1 ft. 
for the mean height of the sea aboYe the assumed z;ero of the tide-gauge. This, however, is not 
necessarily the same as the mean leYel obtained from obserrations made frequently at all times 
during the day, unless the tides follow t11e law of sines and cosines, or at, least the parts above and 
lldow the mean leyel are s~·mmetrical. It is simpl~· the mean of the heights of high and low wat,ers. 

We obtain from the second of ( 42), since the terms depending upon K 3 are insensible, 
(60) K 2 =2-(25.066-15.257) =4.904 ft. 

for the coefficient of the average or mean semi-diurnal tide. Consequently the mean range is 9.808 ft. 
With the preceding Yalues of K 3, J/, and Ki, (-13) gi"<;es 

q1=0, qz=i;-:, qJ·=-Ow.13, q4 ="1-'"'+om.13 
These values from the formnl:::e depending upon the heights are almost exactly the same as those 

obtained above from the obseryed times alone, (57). 

TllE SE:MI·llIONTilLY !~"EQUALITY. 

28. If from each of the values of J.1
1, in the preceding table, we subtract B0+q1=0b 42m.29, 

omitting the constant two da;rs, and from each yalue of J./ we suutract B 0 +q2 -k=Gh 5Jm.84 
+om.4 cos r, 1, and call tlie differences iJ L, (-!G) and (!7) wi1l giYe, with these ,-aJues of li L and the 
corres1l0nding values of the argument r; 1=2(y-¥i'), forty-eight equn.tions of condition of the form 

iJ L=M1i:;in111+51 cos r;1+M10 sin r,10+N10 cos r, 10 

the angles 'ii and "iw being the only ones included in the same argument. The tabular values of 
1J1 must he reduced to the time of low wuter for tile twenty-four conditions obtained, from the low 
waters, by adding the mean change of 11 1 fro~ high to lov;- water, wilicll in this case is 25m,24 
+om.4cos1)1, the small term om.4 cos r, 1 beiug au inequality in the moou's motiou depending upon 
the argument of variation, which is the same as r, 1 or 2 (>/J-1;/). \Yitl.i these forty-eiglit equations 
we obtain, by the method of least squares, 

1\f1=-22m.25, K1=0m.Ol, M1o=lm.~6, N10=-0m,37 
These values satisfy the forty-eight conditions, with au average rt>sidual of om.35 and a maxi

mum residual of lD'.3. Tile residuals do not indicate any sensible term de1lending upon 3r,1• \Vith 
these values (48) gives 

(60) 
S B1 =-22m.5, £1 =oo 
~Bio= 2m.o, £ 10 =5° 

These comprise the constants belonging to two of the terms of the expression of 4, (26). 
From (28) we get 
(61) 

for the oge of the tide from the times. 
If, from each value of B'1 ill the preceding table, we subtract H 1

0+Ki= 25.066 ft., (59) and (flO), 
and also from each value of H 1

2 we suutract H'0-K2 =1.3.25i ft., and call tlrn residuals o H, (50) 
gives forty-eight equations of the form 

o H =Ko (l\f 1 cos 'It +N1 sin r,i) ± K 2 (1\I1 cos r, 1+X1 sin111+M10 cos >;rn+N1ll sin 7Jw) 
in which the minus sign belongs to the couditious obtained from low waters, and the talmlar values 
of 7J1 for these conditions must be reduced to the time of low water as above. \Yith these condi
tions we obtain, by the method of hlast squares, 

(62) ~ 
K 0 M1 =-0.059 ft., Kz M1=+ 0.670ft., 
Ko N1= 0.000 ft., K~ N1=-0.124 ft., 
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These values satis(t the conditions with an a\'emge residtial of .025 foot and a maximum of 
.06 foot. Tl!e re.sitlnals tlo not indicate au_y seusiule term depending upon the angle 31)1 in the 
oscillations of the third kind, as may be also inferred from theory. 

"With the preceding values ( 4B) giYc.s 

a(O,l) = 0 
(G3) 

) I~o R1 =-0.~~9 ft., 
) I~2 I~1 = + O.G~~ ~t., 

R(o, 1> = 0.504, 
It12, 1) = 0.1388, 
R(2, 101=-0.0047, 

a(2,1) =-10° 29' 
( h2 h10=-0.0~0 it., 

These are the constants of two oftbe terms iu the expression of A 2 and of one of the terms of 
Ao, (24). 

In obtaiuing the \alnes "of R from KR the Vflhws of Ko and K 2, (31) and (60), have been used. 
It will be rememlJered tlmt R expresses the i·atio of the inequality to the mean tide in eacq kind of 
oscillation. As the inequality H1:::. ioJ of the second degree is scarcely sensible, it is not probable 
tbat there aTe sf'nsible iueqnalities of the third degree. 

Froin ('.!8) we get, ex1H·essi11g the value of a1 in terms of the radius, 

(64) __ 'Jd()3_.::':83 -td()() 
·J-- . .4~()- . 

for the age of the tide from the heigllf1;. 

IKEQCALITY DEPENDING rPON THE MOON'S l\1EAN ANO}:IALY. 

2fl. From the footings of Table III -we get the following table of average \'a1ues of all the 
ohservatiorn; cont;iined within tl1e limits of each oft lie tweuty-four rqual divisions of 71 2 , in which the 
middle of tlle di,·ision is taken as the Yalue of 71 2 belonging to the an'mges. In tllese footings.the 
inequality depending n11on ('-1•-i;.1) is eliminated, and the~- consequently contain only the inequality 
depending upon r, 2 : 

TABLE VI. 

i Obs. ! ~. I A', A', l H'1 H•, 
' !~~-1-~--1~---1--- ~~-
1--561-1 
! 546 

55,j 

552 

551 

548 

559 

565 

!>54 

553 

54£ 

5[,() 

545 

o Jt. '>'n. 
1'1 0 37. g 

30 0 39.0 

45 0 40.1 

m O 40.B 

75 0 4Q.O 

90 0 43.4 

lll3 (I 44. 0 

120 0 45. 0 

135 0 47. 5 

150 0 n. 8 

H5 0 48. 3 

leO 0 48. 7 

195 0 48, 7 

h. m. 
6 52.3 

6 5:t 6 
6 54. 8 

6 56. 0 

6 56. 2 

6 57. 0 

6 57.1 

6 58. 4 
6 59. g 

6 59. 5 

6 SB. 9 
6 59.5 

6 59.3 

Fut. Fut. 
5. 894 4. 42fj 

5. 882 4.378 
5. B.',O 4. 422 

5. 771 4. 5.)4 

5. 566 4. 692 

5.376 4.917 

5.1»2 5. llll 

5. 015 5. 372 

4. 854 5. 55'2 

4. 6S2 5. 69'~ 

4. 515 5. 840 
4. 448 5. 966 

4. 374 6. 014 
555 210 0 4"1. 5 6 58. 4 4. 379 6. 047 
547 225 0 45. 8 6 56. 7 4. 398 6. O'.l5 

I 55~ 240 0 44.7 6 55.2 4.406 5953 

I
I 549 255 Q 4;). 3 6 53. 5 4. 502 5. 797 

556 210 o 40. 3 6 :n. 6 4. 676 5. 6.'lO 

J 
:~~ 285 0 38. 3 6 50. 1 4. 8ol0 5. 510 
~ 300 0 37.1 6 49. 8 5. 045 t. 281 I 554 315 o 35. 9 a 49. o s. 21;; •· Dn 

I 
546 330 0 35. 4 6 48. 9 5. 408 4. 802 

556 345 o 35. 1 6 49. 4 5. oo:; 4. 593 

551 360 0 37. 2 6 51. 0 5. 772 4. 480 
---

1-·--1----1-----1---- ---i 13, 254 I Mean•. Q 42. 24 6 54. ~ 5. 068 5. 252 

From the footings of this table the constants of the mean tide might also be obtained, as in the 
preceding case, but they would not dift'er sensibly, as may be seen by comparing the footings of the 
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two tables. If from each value of J.'1 in the preceding table we subtract B0+q1=ffh 42m.24, as 
obtained from the preceding table, and from each value of i.t2 we take B0+g2 -k=6h 54w.s4 
+im.5 cos 7i2, putting t L for the residuals, (46) and (47) give forty.eight equations of the form 

~L=M2 sin 112+N2 cos 1iz+M11 sin "'iu+-~u cos "'in 

the ang}es 7iz and 7iu being included in tlie same argument. In this case the value of k (34) includes 
the constant and the inequality depending upon 1i 2, the value of n heing ~ as before. In this ca!:le, 
to obtain the values of 'iz belonging to low water, we must add 30,;{+0°.5 cos r, 2 to the tabular 
values of 71 2 given for high water. These conditions give, by the method of least squares, 

1\il2 =3m.3, N 2 =-5m.2, 1'111 =0m.u, Na=Om.8 

These values satisfy the conditions, with an average residual of om.3 aud a maximum residual of 
om.9. With these -values (48) gi-ves 

(65) 
\ B2 =6rn.2, 
~ .B11=lm.o, 

1""'')0 ,.. 
0:2 = 1~ ·' 

<n=-230 

The }Jreceding are tl1e va1ues of ro2 and <u when 7iz is gi'°en for a time t\rn lunar days after the 
transit C (§ 26). In order to reduce them to the case in which 7/2 is given for the time of transit O, 
we must subtract the mean chauges of ~2 and 'ill in two luuar days, which is 27°.l in the former 
and twice that, or 54°.2, in the latter. Renee we get, in this case, 

(66) e2 =45°.G, <n=-77° 

The preceding are the constants belonging to two more of the terms in the expression of L2 (26). 
If, now, as in the preceding case, we subtract H 1

0+K2 from each \'a1ue of H'1 in the preceding 
table, and H'0-K2 from each Y<tluc of H 1

2, with these forty eight residuals aud the corresponding 
values of 'i2, (50) gives forty-eight equations of the form 

iJ H=R0(\I2 COS7i2+N1 sin1i2)±K2 (M2 cos 'iz+N2 sin 7i2+l\f11 cos r;n+Nn sin 7i11) 

in which the minus sign belongs to low waters. From these forty-eight conditions we obtain 

Ko M2=-0.033 ft., K 2 l\f2 = + 0.771 ft., K2M11 = + 0.051 ft. 
Ro N2=-0.014. ft., K 2 N 2 = + 0.204 ft., K 2 Nn = + 0.014 ft. 

With these values ('19) gives 

l 
Ko R:i =-0.036 ft., 

(67) K 2 R 2 = + 0.797 ft., 
K2 Ru=+ 0.053 ft., 

R(o, 2J =0.308, 
R,2,2J =0.1624, 
R(2, ll)=0.0107, 

a{0,2) =38° 
a(2,2) =290 511 

These values satisfy the conditions, with an average residual of 0.020 ft. and a maximum resid
ual of 0.049 ft. These are a part of the constants belonging to the terms in the expressions of .A~ 
-and .A2 (24). 

In order to reduce the preceding -values of ,the angle of epoch to transit C, we mm1t subtract 
210.1 from the first two and 540.2 from the last one. 

From (28) we get, with the reduced Yalue of a2 =29°.9-27°.1, 

(68) - d 3 .049 -2d 24 •2-2 .0 +-- . 
• 229 

INEQUALITY. DEPENDING UPON THE MOON'S LONGITL"'"DE. 

30. By taking the average of all the values of ;. and H of each transit in Tables I and II, and 
then taking the half sum and the half difierence of the Yalues of the two transits, we get the follow
ing table of average values belonging to the given longitude, from which the inequality depending 
upon ('i'-111') is eliminated, and consequently they contain only the inequality depending upon the 
moon's longitude. ' 
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TABLE YII. 

I 
('m:nbined transit~. The differences of' transits. t 

I ¢ .1 1
, A'. H', H'• I (.1,-.1,); (.1,-ll,) (H,-H,)i(ll,-H,11 

--1----------- ! I 
"'·"• II 7.5 I h.m. h.m. ,--;,-r--;,--'-m-.-. -1--m-_---;:;--;;---
~ . 0 41.7 6 53.4 5.182 5.123 +2.0 i -2.8 -0.486 +0.234 

553 2'2. 5 o 43. s s 55. 1 5. Hs 5. 145 i. 5 I "- o o. 719 o. 391 

555 37.5 0 44.8 6 57.5 5.106 5.233 3.4 I 4.7 0.$'.12 0.481 

556 52.5 

547 67.5 

548 82. 5 

550 97. 5 

545 112.5 

552 1Q7. 5 

558 142.5 

563 157. 5 

~3 172.5 

566 187. 5 

550 202. 5 

[1"63 217. !') 

562 232.5 

Mia ~47.5 

5;;7 202. 5 

552 277.;; 

5-41 292. 5 

o 45. 4 s s1. s s. 043 5. 292 4. s I 4. s o. ssG o. s89 
o 44. 2 G 57. o 4. 991 5. 334 5. l I 5. 5 o. 992 o. 523 

0 42. 5 6 55. 2 4. 998 5. 355 5. 1 5. 4 o. 963 o. 636 

0 3!J.4 6 52. 4 4. 999 5. 365 5. 0 4. 3 o. 888 o. 540 

0 36. B 6 50. 3 5. 029 5. 334 5. 6 1. 9 0. 667 O. 482 

33. 9 6 48. 7 5. 024 5. 234 3. 5 \!. 5 0. 567 o. 383 

36. 5 6 49. 1 5. 075 5. 199 2. l - 2. 2 - 0. \!35 o. 160 

0 39. 1 6 51. 5 5. 122 5.178 2. 1 + 0. I + O. 001 -'- o. 042 

o 43. o 6 M. 4 5. 131 5. 168 + o. 3 2:7 o. 2';?7 - 0. OOB 

0 45. 2 6 56. 9 ~.131 5.157 -2. 0 2. 8 o. 555 o. ZJO 
0 47. 9 6 59. 9 5. 086 5. 215 2. 5 :i. l o. 739 0. 352 

0 49. 1 6 61. 9 5. 056 5. 291 3. 8 4. 1 o. 830 o. 501 

0 50.4 6 63.0 

0 49.6 6 62.0 

0 46. 4 6 :;9, 0 

0 43.5 6 56.5 

0 40.4 6 53.1 

5.015 

5. 007 

4. 997 

4. 924 

4.998 

5. 390 

5. 434 

5. 427 

5. 403 

5. 304 

3.1 
4.0 t 

6.4 

4.2 

3.9 

4. 5 

5.5 

3. 7 

5.1 
2.2 

0.942 

o.945 

o. 872 

o.852 

o. 769 

0.578 

0.576 

0.511 

0.519 

0.479 

558 307. 5 0 38. 0 6 50. 7 5. 056 5. 220 4. 7 1. 2 o. 532 o. 400 

5-45 :i-:1'.:. 5 0 36. 5 6 49. 4 5. 101 5. 136 2. 3 -;- 0. 1 0. 328 I). 206 

569 337. 5 I 0 37. 4 6 50. 3 ~- 168 5. 097 I. 6 I -1. 6 + 0. Of2 - 0. 115 

1~~~_!52. 5 C 39 2 : 6 51. () 5. 203 t~:'.!_:~l-==-=-1- 0. 2\JI 1 +0.0~1 , 

1_: __ _[_~::" ___ o -~~3~ __ G 54.83 J~~~~ -~-~~~~ f _ _ _. ___ l __ I ____ i 

The inequalities in tl1e Yalues in the preceding table are affected b-;y the tide i)rodnccd by the 
small term in the moon's disturbing force depending· upon the fourth power of the moon's distance. 
The expression of this tide, aud also of the lunitidal interval, contains the angle 'h (33); and hence 
the expressions reprei'lenting the inequalities in the preceding tabular values must contain such an 
angle. By proceeding in the same manner as in the preceding cases, we obtain from the preceding 
table forty-eight equations of the form, 

,3L = M 11 sin lll+N" cos <F+M3 sin •i3+N3 cos YJa 

These equations give 

From these we get by (48), 

(69) 
tB"-'>m~ , -~ .u, 
~Ba =5m.3, 

These constants satisfy the conditions, with an average residual of 01n.4 and a maximum of 1111.4. 
From the values of H'1 and H'z in the preceding table we obtain, as in the preceding cases, from 

(50) forty-eight equations of the form 

11 II= Ko(M3 cos >'Ja+Ya sin 713)l:K2 (Ma cos 'l)a+Na sin 1)3+M" cos l"+N sin <p 

From these forty-eight conditions we obtain 

KoMa=-.021 ft_, K 2 M3=+.107 ft., 
~ N3=+ .005 ft., K2 N3=-.012 ft., 

With these values ( 49) gives 

(70) ~ 
Kn R3 =- .022 ft., 
K2 Ra = .109 ft., 
Kz R''= .032 ft., 

Rro, 3) = .190 
R(2.3J=.0225 
B" =.0065 

M''=+.030 
N"=+.007 

Gt(0,3)=-140 

a1!l,:J)=- 60 301 

a" =+130 
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Since the range of argument belonging to each gronp of obseryations is twice as great in this 
case as in the other cases, the coefficients of the inequalities, as obtained, are increased in the ratio 
of the sine to the arc of the half range of the groups of obserrntions. An explanation of this small 
correction has been given in (§ 23). · This nry small correction is insensible in the other cases. 

These constants satisfy the conditions, with au average residual of .OlG h. and a maximum of 
.057 ft. As the preceding inequalities of the first degree are so small, those of the second degree 
depending upon 2 'ia must be very small and may be neglected. 

From (28) we get 

(71) 

Since the maximum of the small tide depending upon the fourth power of the muon's distance 
does not necessarily happen at the same time as that of the principal part of the semi-diurnal tide, 
tbe preceding value of K 2 R" represents the height of that tide at the time of the high water of the 

• resultant tide. Hence, putting 

we ha-ve 

i.." =the lunitidal interval of the small tide; 
q" =the time of the resultant high water after that of the mean semi-diurnal tide; 

K 2 a= the coefficient of the tide; 

l+R"=;/l+a2+~ a cos (L2-i.")=l+a cos (L2 -i.") ueal'l~· 

11 a sin (L2 -J.") tan q = a sin ( L:i- ..l.") nearly 
1+acos(L2-i.") 

From the preceding values of B" and £
11 and of R 11 and a", we get 

q"=-2m.5 sin(~+310) 
H" = .0065 sin (ID+ iiO) 

These values of q" and R" cannot satisfy the preceding equations unless the angles are the 
same, whereas the~- differ 430. But since the coefficient K 2 ll" of the small tide from which the 
Yalne of a" has been determined is only a small fra.ction of an inch, the discrepancy may be regarded 
as falling within the limits of the errors of obserYation. As1mmi11g that the angles are equal, we 
then have, at the time of the maximum, q"=-'2"'.5, and R" =.0065. 

With these values the prccediug equations gh·c · 

from which we get 

(72) 

.0065 = a cos (L2 - J.") 

.0218 =-a sin (Li- i.") 

a=.023, Lz-l-'1 =-73° 

Hence K 2 a=0.115 ft. is the coefficient of the tide, and 73° expressed iu solar time, which is about 
2~ hours, is the time tbe high water of this small tide precedes tla• time of the high water of the 
principal tide. Hence the high water o.f this tide occurs at 1P '2uw.3-2h 3Vm =8h 5Gru.5, or about 9 

o'clock in lunar time. We also have in this case 
(70) 

for the ·mean establ~lmumt. 

INEQUALITIES DEPENDING UPON THE SUN'S ANOMALY AND LONGITUDE. 

31. From the means in the footings of Table IV we g<'.t the following table of average values, 
corresponding to the given values- of v' and 2 <f' belonging to the middle of each month: 
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T.uiu VII. 

Month. I ' 2 <!>' I >-'1 ;\'• H'1 I ll', It (ll'1 + H•,) t(H'1 -R'1I 

,----::- --o -----,:::- --;-::-- --;;::- --;;::-/ Peet. Feet. 
January ...................................... 1 15 230 o 37 9 6 51. o 4. 933 5.190 oo 061 4. 861 
February ... , ................................. 1 45 290 o ~. 7 6 52. 2 4. 1'41 5. ooo I l9. 950 4. 890 
March ........................................ 1 75 351 0 40, 8 6 53. 4 4. 962 5. 058 I 20. 010 -1. 952 
April ......................................... I 105 51 0 41. 4 6 54..1 5. 000 5. 177 20. 092 .f. 915 

~L- : + :::-1 E ~ ml !E! t~ ~E I ~E ~ffi 
October ..................................... _! 282 44 O 42. O 6 54. 5 5.143 I 5. 469 I 20. ~06 4. 837 
November .................................. _ _I 313 

1 

106 O 40. ti ti 53. 3 I :>. 20'~ 5. 425 20. 313 4. 888 

December ..................................... j~~l_2~~~~~1~~~·240 20.143 4.~03 

'Me.ans ... __ ............................. i ........ _.. ... . . o 42." I 6 54. 9 r ~. 058 5. 252 I 20.150 '· 897 

dR'o 

Feet. 
-.089 
-.200 
-.1'10 
-.058 
+.014 
+.007 
+. 024 
+. 056 

+. 075 
+.156 
+.163 
-.007 

From this table we obtain, as in preceding cases, twelve values of oL, which, together with the 
corresponding values of v' = 7i 4 and :!9' =% in (46) and (47), give twelve equations.of the form 

oL=M4 sin '14+N4 cos "1 4 +M5 sin "l5+N5 cos "15 

From these we get, in the same manner as in preceding cases, 

(74) ~ 
B4=-3m.9, e4 =-73° 
B5=-0m.6, es=-10° 

ln the same way with the >alues of~ (H'1 ~ H 1
2), (50) gi\·es twelve equations of the form 

5 H = K 2 (M4 cos "14+N4 sin 7i4 +M5 cos 7i5+:N'5 sin "is) 

From these conditions we get 

(75) 
S Kz R4 = 0.0378 ft., 
~ K 2 R5 =0.0093 ft., 

R 4 =-.0077, 
H 5 =-.0019, 

In the same manner we obtain from the >alues of ~(Il'1 +H'2), 

) K 0 R 4 = 0.126 ft., R, = 1.08, 
l Ko R5 =0.073ft., I~=0.62, 

(76) 

a 4 =-650 
a 5 ="-580 

a 4 =254P 
a5= 980 

Since the arguments in the preceding table change 80 little from high to t11e following low 
water,~ (H'1+H'2 J may be ta.ken as a normal value of the mean height, a,nd :Z (H'1-H'2) as tlte 
coefficient or semi-range of the tide. 

In the preceding table llH'., is the difference between any value of H'0 and its mean value, and 
the column expresses the annual variation of mean level. 

INEQUALITY DEPENDING UPON THE MOON'S NODE. 

32. By summing tbe values of ).'1, 2'2• H'1, and H 12, and taking the aYerages so as to eliminate the 
annual inequalitie11, we obtain the following table of aYerages for each year, in which the value of 
"' belonging to the midule of the year is girnn: 
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TABLE VIII. 

Year. w A'1 j A'2 H', H'• !i(H'1+H',llt(R'1-H'2) 
r-------1--- ----!------------i l 

I h. m. 
1848................ 156 0 42.5 
1849 .. _ .•.•.•••.••.. 

1 

137 o 44. 3 
1850. • • . . . • . . . .. . .. . lH! 0 42. 4 
1851. .............. ·1 98 0 42. 1 
1852........... ... .. 7!l 0 41. 8 
185:1 ................ ! 5!) 039.:1 

1854. ............. , ·1· 40 0 40. 0 
1855. .. .. . • .. .. .. .. . 21 0 39. 5 

1856 ............... ·1 2 0 40. 2 
1857 ............... - 342 0 41. 6 
1858..... .... . .. . . .. 323 0 41. 8 
1859.. .. .. • . . .. .. . . . 304 0 39. 4 

~:::~·.::::::::::::! :: ~ :~~ 
1862 ................ i 246 0 43. 61 

~=::::::::::::::::! ~~ ~ !~:~ 
1865 .•.••.•••.•..•.. ,~_~:2._, 

Meane ......... J·······--·I 0 42.6 I 

h. m. 
6 55. 7 
6 56. 4 
6 54. 6 
6 54. 3 
6 54. A 
6 52. 0 
6 53.1 
6 53. 0 
6 51. 0 
6 53. 4 
6 52. 2 
6 52. 2 
6 55.5 
6 56. 4 
6 55. 1 
6 5.5. 5 
6 58. 7 
6 58.9 

6 54.9 

Feet. Feet. Feet. 
s. 21 5. 24 m. 22 
5. ~7 5.1'7 20. '2'2 
5. 21 s.11 20. rn 
5. 16 5. 19 20. 18 
5. 15 5. 30 20. 22 
5. lJ 5. 32 20. 22 
4. 98 5. 2.'3 20. 11 
5. 05 5. 37 20. 21 
5. 04 .5. 49 20. ~I 
4. 99 5. 42 20. 21 
4. 86 5. 33 20. 10 
4. 90 5. 24 20. 07 
4. 86 5. 11 19. !l9 

4. 99 5. 2'2 20. 10 
5_ 00 5. 2:\ '20. 12 

I 

:: ~~ i ~: ~~ ~~: !~ 
5. 14 I. 5. 11 20. 12 

Jleet. 
4. 99 
il. 05 
5. 02 

4. 99 

4. 9:l 
4. 90 
4. 83 
4. 84 

4. 78 
4. 79 
4. 77 

4. 83 
4. SB 
4. gg 

4. 8H 
4. s.-; 
4.93 
5. 01 

5.048ll--5-.2-4-9-,,·-001501--4.897 I 
I I I 
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In this caRe, as in the preceding one, the argument changes so slowly that we cau take t (H'1 

+ H'2) as the mean level, aud ~ ( H't -H'2 ) as the mean range, corresponding to the given value of w, 

.From the preceding values of J.'1 and i.'2 , we obtain, in the same way as heretofore, eighteen 
equations of the form 

wl1ich gives by (48), 

(77) •6=-50° 

From the last column we ohtain eighteen equations of the form 

a H =Ms cos 7i~+N6 sin 7i6 
which, by (49), gives 

(78) K2 Rs= - 0.112 ft., Rs=-.0235, as=-11° 

INEQUALITIES DEPENDING UPON "la .AND 7i9• 

33. Ifin Table III we combine all the values of J.\, J.12 , H 1
1, and Il'2, in which 11i+7i2=7°.5, and 

then all those in which "li+ii2 =220.5, and so on; and likewise combine all those in which 1)1-'iz. 

=7°.5, and then all those in which 17 1-7)2 =22°.5, and so on, we get t11e following table of averages, 
corresponding to twenty-four values of the argument 711+11z=7Ja, and also to twenty-four values of 
the argument 11i-7i:i="'is, in which the inequalities of all the other arguments are eliminated: 

11 



 

"• 

7.5 

22. 5 

37. 5 

52.5 

67. 5 

82. 5 

97. ~ 

112. J 

1:t7. 5 

142. 5 

157. ,'} 

172. 5 

187. 5 

20"2.5 

217. 5 

232. 5 

247. 5 

26:.1.5 

277. 5 

292. 5 

307.5 

32-2. 5 

337.5 

352.5 

1tleaus. 

h. ,,., 

0 41. 7 

0 43.0 

0 42. 2 

0 4:l. 4 

0 43.4 

0 43.8 

0 43.9 

0 44. 2 

0 43. 4 

0 43. 5 

0 43.2 

0 42. ~ 

0 42. 5 

0 42. 2 

0 41. 4 

0 41. 3 

0 40.8 

0 41. 0 

0 40.6 

0 40. 4 

0 41. 2 

0 40. 3 

0 41. 8 

0 41.5 

0 42... 2 
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h. m. 
6 54.3 

6 55.0 

6 55.2 

6 55.9 

6 5;').8 

6 56.9 

6 56.6 

6 5G.1 

6 56.0 

fi 55.9 

6 53. 8 

6 55.0 

G 55.2 

G 55.2 

G 53.3 

6 '"'· 4 
6 53.S 

6 53. 5 

G 53. 6 

6 53.0 

6 53. 7 

6 53.8 

6 53. 7 

6 54. 5 

6 54. ~ 

Il' 1 

Feet. 
5.104 

5.099 

5.013 

5. 035 

5. 01:; 

5.060 

5.03il 

5. O"i~ 

4. H78 

5. 082 

5.0:.!3 

5 030 

5. 089 

5. 107 

5. 039 

5. 067 

5.111 

5.UYLl 

5.077 

5.061 

5. 102 

5.108 

5. o~o 
5. 09;) 

5.066 

T.rnLE IX. 

Feet. 
5. 23Z 

5. 242 

5. 247 

5. 207 

5. 247 

,5.252 

5. 270 

5. 283 

5. 259 

5. 252 

5. 2lJO 

r.. 278 

5. 296 

7. 5 

22. 5 
37. 5 

52. 5 

67. 5 

82. 5 

97. 5 

11~. j 

127. 5 

142. 5 

157. 5 

172. 5 
187. 5 

h. tn. 
0 43. 4 

() 45. 0 

() 45. l 

0 45. :I 

0 45. 8 

0 45. 5 

0 45. 4 

0 44. 7 

0 43. 8 
0 43. 2 

0 41. 5 

0 41. 2 

0 40. 4 

h. m. 
6 5;;, 9 

6 57. 7 

6 57. 8 

6 58.0 

6 58. 2 

6 58. 7 

6 57. 8 

6 51. 2 

6 56. 5 

6 55. 3 

6 54. 3 

6 53.8 

6 52.6 

Feet. 
5.195 

5.119 

5.095 

5.082 

5. 017 

5. 034 

4. 998 

5. 016 

4. 999 

4. 985 

4. 961 

4. 943 

4. 926 

Feet. 
5.123 

5.147 

5. 206 

5.254 
5. 253 

5.295 
5.37~ 

5. 337 

5.386 

5. 364 
5. 39() 

5. 343 

5.352 
!:i. 254 202. 5 0 39. 5 6 51. 7 4. 997 5.

0

332 

5. 290 217. 5 0 38. 7 6 51. 8 4. 989 5. 267 

5. 242 232. Ji G 39. 9 6 52. 2 5. 000 5. 290 

~. 286 247. 5 0 39. 1 6 51. 9 5. 108 5. 260 

~. ~44 262. 5 0 39. 1 6 51. 0 :..111 5.196 

5. 217 277. 5 0 39. 3 6 !)l_ 9 5. 130 5. 227 

5. 2:1s 292. 5 o 39. s 6 s2. 1 s.1« 5. u:i 

5. 254 307. 5 0 jO. 3 6 52. 8 5. 167 5. 147 

5. = 32'2. 5 I o 41. 5 6 54. s 5. 183 5.130 
5. 219 337. 5 0 42. 4 6 55 0 5. 183 5. liJ3 

__:;.242 352:.:'._1_0_~1~~~_.!~ 
:;, 253 Means. i O 42. 3 6 54. 8 5. 066 ( 5. 252 

By the methods heretofore used, we obtain from these tabular Tesult.s, 

(IV) S Ba=lm.5, "n=-2.">0, K2Ra=.0265ft., H 8 =.0054, aa=-45° 
~ B9 =3niJj, Eg= 2±01 K 2 R 9 =.1196ft., Rs=.0240, a 9 =-21° 

As has been stated, the values of 'iz in Table III belong to a time two lunar days after transit C, 
and hence the values of the argument "iR are too great for the assumed transit C, by the change of 
112 iu that time. For tbe same the values of argument 71 9 are too small by that amount. The pre
ceding values of the epochs have been reduced to transit C by subtracting 27°.1 in the former 
case, and adding the same amount in the latter case. 

In the same manner the constants might. be found fm the terms depending upon the arguments 
111+7i3 and 7j1-713, or 'l2+"i3 and 712-TJ3, but the effects depending upon these arguments must be still 
smaller than those depending upon 11s and 119· This one case will serve to show that these effects 
are of very little importance. 

DIURNAL TIDE. 

34. It has been found that the tt>rms depending upon A 3 are insensible, and hence with the 
twenty-four values of (Hi-Hal an<l (H2-H4) in Table V, (52) gives twenty-four sets of equations 
for determining the twenty-four values of A1 and J, belonging to the twenty.four values of fJ, With 
these values of .A1 and the corresponding values of rp in the table, (53) then gives twenty-four equa
tions of condition for determining, l.Jy the method of least squares, the values of M and N, with 
which we then obtain, by (54)1 

(80) K 1 =-0.58ft., a=-190,7 

for the coefficient of the diurnal tirle and the value of the angle at the epoch. 
From (28) we get, using the value of Bo in (56), 

(81) 

for the age <>.!the diurnal tide, 13°.18 being the daily motion of the moon in longitude. 
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The preceding twenty-four equations of <'.Onditiuns also give J =310. Expressing this value 
in S<>lar time, we get from (37) Lz-L1 =2h sm for the time the high 1vater of tke diurnal tide 'precedes 
that of the semi-diurnal tide. 

We consequently have 
(82) Bo = 2d Oh 42m - 2h gm = 1 d !,?;!b 34m 

for the mean establishment of the diurnal tide belonging to transit C. 
It is evident from (41) that~ (J.1-A3) =qi and i (i.2- i.4) = ~.-: -q2. vYith the preceding values 

of K 1 and ..:1 1 and K 2 (60), we get from (55), ex:pressing arcs in time, 

q1 =+ 100 .8 sin (<p-a) 
~ r. - qz = - 3m .0 sin ( 'P - a) 

in which a must have the •alne above. Ilence these expressions should represent ·~ (i.1-J3) and 
i(..lz-..l4) in Table VII. The angle of the epoch is aoout right, but the coefficient of the former is 
nearly oue minute too small and that of the latter a little too great. These slight discrepancies are 
no doubt, caused by the exist.ence of a small quarter-day tide, which has not been taken into aecount 
in (41), from which the preceding expressious haYe been deduced. 

RECAPITULATION OF RESULTS. 

35. For the general tidal expressions, (24) and (26), tlie following constants have been obtained, 
in which the values of the epochs are for transit C. 

In oscillations of mean hwel, in which s = o, 

(83) 

K 0 =-0.117 ft., 
R 1 = 0.504, 
B 2 = 0.308, 
R 3 = 0.190, 
R 4 = 1.08, 
lt5= 0.62, 

In diurnal oscillations, in which s "'"' 1, (32), 

0 
a 2=- 4 
a3=-14 
"•=+74 
a::-1 =-8:! 

(84) K 1 =-0.58 ft., a 1-:--19°.7, 

In semi-diurnal oscillations, in which s = 2, 

\

K 2 = 4.904 ft., 
R 1 = 0.1388, a1 = -100.5, 
~ = 0.1624, a2 =+ 2°.7, 
R 3 = 0.0225, a 3 = - 60 .5, 
R4 =-0.0077, a4 =-6501 < R:; =-0.00191 a; =-580, 

t
Ri, =-0.0235, a6 =-110, 
Ra= {).0054, a8 =-45°, 
R 9 = 0.0240, a 9 =- 21°, 
Rio=-0.0045, a10=- 2°, 
R 11 = 0.0107, a 11=- 901 

(85) 

In t:ertio-diurnal oscillations, in wbich s =3, 

B0 =2d Oh 4200.2.J, 
B1 =-22m.6, 
Bt = 6m.2, 
B3 = 5m_3, 
B4 =- 3m,9, 
B5 =- om.6, 
B6 =- zm.5, 
Ba= lm.5, 
Rs= 3m,5, 
Bio= zm.o, 
"B11 = 1m.o, 

(86) K 3 =0.004: ft. 

<'4 =-73° 
£; =-100 
£6 =-50° 
('8 =-250 
£9 = 210 
<10= 

•11=-770 

In the semi-diurnal tide, depending upon the fourth power of the moon's distance, (3G), 
(87) K"=.0065, a"=-770, Bo=ld 22h 12m 

The absolute values of the coefficients of the tide are K. Ri. 

COllP.A.RISONS WITH THE EQUILIBRIUM THEORY. 

36. The values of the constants K. in the equilibrium theory, and also in the dynamic theory in 
. the oscillations of mean level, are given approximately in (31). By cmnparin17" these values with 
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the preceding, it is seen that K 1 and K3 given by observation are less tban the theoretical valuef', 
while that of K 2, the mean coefficient of the semi-diurnal tide, is nearly ten times greater. But in 
applying Hie equilibrium theory to the real case of nature, it has been usual to determine such 
constants as make the expressions best represent tl1e observations instead of determining them from 
theory, and to depend upon ·the theory for the ratios of the inequalities to these consfants. In the 
equilibrium theory, and also in the dynamic theory in the case of oscillations of mean level, we 
should have Ru= P n· By com1mring the preceding values of Rn with those of P n (12) it is seen that 
while P 1 is wanting, R1 = .504, and also that the value of R2 is greater than that of P 2• The three 
values of (Rn-Pu) K 0 in these three cases give respecttrnly -<>.050 ft., -0.020 ft., and+ 0.003 ft. 
as the coefficients of inequalities in the mean level, belonging respectively to the arguments 1/1! % 

and 713, for which there are no corresponding inequalities in the disturbing forces. A semi-monthly 
inequality of mean level, corresponding with the first of the preceding, and with the same sign, 
though frtir1uently much greater, has usually been found in all tidal discussions. 

The parts of the preceding inequalities without any corresponding disturbing forces are, no 
doubt, the effects of a quarter-day tide, which, with observations of high and low waters only, there 
are no means of separating from tbe semi-diurnal tide, and are not inequalities in the true mean 
level (§27); and the preceding inequalities are merely the inequalities in this tide, which varies 
with the semi-diurnal tide, and the effect of the constant part of this tide is contained in the value 
of H'0• Upon this hypothesis, if we assume the existence of a quarter.day tide with a coefficient of 
about three inches, it would account for these inequalities within the limits of the errors of observa
tion. We have already had indications of the existence of such a tide elsewhere (§ 34). The exact 
coefficient of such a tide can only be determined fr<om observations made several times during the 
phase of the tide. 

If we compare the values of R 4 (83) with that of P 4 in (12), we see that the latter is a very 
im,,onsiderable part of the former, and that the difference corresponds to an annual inequality of 
mean level witll a range of about four inches, for wbich there is no corresponding disturbing force. 
The '!hole of this inequality is given for the mi<ldle of each month in the last column of Table 
YU. The maximum of this inequality occurs in October or November and the minimum in Feb
ruary. Such an i11equality has been found at other ports. At Brest it is a little greater, with the 
maximum and minimum occurring a little later in the year. Dr. Bache found, from the discussion 
of the tides at Key West, an annual inequality with a range of about nine inches, and with the 
maximum in September and the minimum in February. 

These rmmlts should not be regarded as being at variance with the general tidal theory, but 
merely as being the effects of some circumstances or causes not taken into account in the theory; 
and these effects are, no doubt, due to the annual changes in the currents of the oeean, produced by 
annual changes of temperature and of the winds. On account of the influence of the earth's rotation 
there cannot be an annual change in the velocity or position of the currents of the ocean without 
a corresponding change generally in the mean level of the ocean at any port. The preceding results 
are very interesting in connection with this subject. I endeavored to give a full explanation of 
these inequalities, a few years ago, in the Proceedings of tke American Academ11 of Arts and SciencelJ, 
Vol. VII, p. 31. 

By comparing the values of R 0 (85) with those of Pn (18), it is seen that they differ very 
much, and consequently the equilibrium theory, applied to the Boston tides, gives very erroneous 
relations between the inequalities and the mean tide. While R 1=.1388, we have Pn=.4240, and 
hence the equilibrium theory would make the semi-monthly inequality in heights more than three 
times greater than it is. In the same way it is seen that it makes the inequality depending upon 
the moon's parallax too small, while it makes that depending upon the moon's longitude, or declina-
tion, more than four times greater. · 

37. In the equilibrium theory the lunitidal interval is expressed by 2 ~s (22), and the coe:tli-
t 

cients of the inequalities in the development by Q,. (23). The mean establishment, referred to the 
nearest transit, should be o, which does differ much from observation at Boston. But if we compare 
the preceding value of B1 with that of Q1 (23), we see tbat the equilibrium theory gives nearly two and 
a half times that of observation for the coefficient of the semi-monthly inequality. For the observed 
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inequality also of 6m.:i depending upon 'ii• the equilibrium theory gives none ; and throughout the 
smaller coefficients there are large proportionate differences between the theory and obserYation. 

38. The values of the angles of epoch in the equilibrium theory should be 0 when referred to the 
nearest transit. The values of a 1 and a 2 (S:>) botll nearly vanish for tlw tnrnsit C occurring two lunar 
days earlier, and the value of a 3 wonhl vauish for a transit nearly a day aud a half earlier. This 
also applies to the dynamic theory. But it has been shown that tliese inequalities, except a small 
part of the second and third, do not depend upon any corresponding term in the tli;;turbing force, 
but are probably the effects of quarter-day titles, resnltiug from tl1e circumstance of a shallow sea., 
and depending upon the magnitude and epoch of the semi-diurnal folc>. Hen('e the ntlues of the 
angles of the epoch should correspond somewhat with those of tlu• se111i-diurnal tide in (85), wl1ich 
they do as nearly as co11ld be expected, since it is impossible to detPrmiue the Yalues of the angles 
accurately for so small inequalities. The prect'diug comparisont:> an~ sufiicient to show how inad
equate the equilibrium theory is to represent the ol>;;er\·ed iuequnlities of the Boston tides. 

DE'l'ERMINATION OF THE GEXERAL C'OXSTAXTS. 

39. It is now proposed to determine the constants in the general tidal expres-.ious (~.J) and (:!7). 
These heing known, these expre8sions theu gi\·e the s1wcial constants lwlouging to eaeh ineqnalit~·. 
Among the constants to be determined is the correction of the moon's mass, o ,,, eoutained in the 
expressions of P;; U;, and Q;, (18) arid (27). The diurnal tid<1 in the 11ort of Boston bei11g Yery small, 
only the coefficient of the principal inequality has been determined from ollserYation, aml conse
quently we have no means of forming conditions enough to determine these general constants 
belonging to this tide; and they are of no consequence, since the effects depending upon them in 
this case must be inseusi ule. We can, therefore, only determine these constants for the semi-diurnal 
tide. 

With the values of R1 (85) belonging to the first three inequalities, and the corresponding values 
of P; and U;, the first of (25) gives the following conditions: 

l 
.1388 (l+F)=.4305-24.0 a p-(.1742-13.2 '' :' )E 

(88) .Hi24 (l+F)=.1521 + 3.G ?J µ + .0500 B 
.0225 (l+F)=.0985 + 1.0 D v-(.04i7-0.;) u 11)E 

Also with the values of M1=B; cos (2;-1.1;), belonging to the same inequalities, the third of (27) 
gives 

(89) l
-22m.2=-52"'.5+4034 ?J ,u+(21'".75-1210 a 11)E-O"'.G 

4m,3= +( 4"'.10+ 187?J11)E-0.3 
5m,3=- 2"'.2+ 148 D µ+( 1Jm.16+ 50 a µ)E-0.1 

By giving proper relative weights to these two sets of co1ulitions from the heights and from 
the times, we can combine them in the determination of the constants, and thus obtain the most 
probable values which all the conditions give, and get some idea of their probable errors. These 
six are the only conditions which can be formed having much weight in the determination. 

A solution of the first three conditions, (88), depending upon the heights of the tides, gi\·es 
(90) D .u=-.000283, E=l.408, anll F=.36;:) 

With this value of~µ., (9) gives for the moon's mass, 

µ=.013-.000283=.012717 =,., ?,,., 
I t),V'± 

In order to determine the most probable value of the three preceding constants belonging to 
all of the preceding eonditions, we shall multiply the first three. by 300 and then substitute the pre
C4:'rling values plus the correction belonging to the new conditions. We thus get 

-1650 A µ.-51.60 A E-41.64 AF= 
+ 1080Aµ.+15.00 A E-48.72 J F= 
+ 510 A µ.-14.31 A E- 6.75 AF= 

0 
0 
0 
0.3 + 2333 ..:! µ. + 21.75 A E 

+ 262 iJ f.t + 4.10 J E 
+ 218..:llL+ 5.16..:lE 

=-1.2 
0.3 

Ill . 

. 00 
,;, + .02 
~ .12 
'O 
.§ +0.11 
~ -1.03 

+0.!!9 
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The solntion of these by the method of least squares gives 

J µ=.000120± .00021, J E=-.005, and J F=.001 

with the residuals given abo-ve. The ftrst three residuals di.-ided by 300 and multiplied by 60 
inches, the coefficient nearly of the mean tide, gi ni the i·eal residuals in inches, the greatest of which 
is only .024 inch. The last three are the residimls lJelonging to the times in minuws. The multi· 
plication of the conditions from the heights by 300 makes the l'elatiou between the two kinds of 
residuals in general about the same as that of the probf!ble errors of the two kinds of observations. 

·with the preceding corrections we get for the constants belonging to the new set of conditions, 

( µ=0.012717 + (.000120±.00021)=;;,-~-1--
~ 11.9:U.3 
) E=l.40~-.005=1.403 
( F=0.36a + .001=0.366 

(91) 

The preceding residuals show the accuracy with which theory repre~;ents the three principal 
ine,qualities of the heights and the times. This may be somewhat accidental in this case, and it 
remains yet to be determined by an application of the theory to other ports, whether it will repre
sent tbe inequalities of the times with such accuracy tliat conditions deduced from them should 
haYe any weigbt in the determination of the moon's mass. The preceding probable error, obtained 
from so few couditions, cannot be relied upon as showing with much certainty the real probable 
error of such dekrminations in general. 

The preceding value of E for the port of Ilostou is four or fiye times as great as it is in most 
European ports. This extraordinary value, in the first of (35), diminishes the values of R1 and R 3, 

aud consequently the coefficients of the first and third inequalities, to less than one-third of what 
they would lJe by the e4uilibrium theory, but increases the seC'ond inequality, since U2 is negative, 
and makes it greater than what the equilibrium theory would require, and CYen greater than the 
,;emi-monthly inequality. In like manner this large value of E, in the third of (27), diminishes the 
coefficient, and consequently the range, of the fil'st or semi-monthly inequality iu the lunitidal in· 
tervals, so that at Bost-0n it is only about half as much as in European ports general1y, and less 
than lialf of what t1ie equilibrium theory requires. 

The value of F above, in the first of (25), tends to decrease all the inequalities, and in tho first 
and third is in the same_ direction with the effect of the term depending upon E; but in the second 

. inequality the effects of the two terms are in contrary directions, but that depewling upon E is the 
greater, and conse<1uently the second inequality is greater than the conditions of a static equilibrium 
would require. 'Whether the effect of the term depending upon Fis due to friction, as we have 
supposed, (§ 14), or to some other cause, it is evident that the preceding conditions cannot be satis
fied without such a term. 

40. In the equilibrium theory both E and F vanish, and in this case the first of either (88) or 
(89) furnishes a condition for determining the correction of the moon's mass, the former from the 
heights, and the latter from the times. It is well known that this theory, even in European ports, 
where the de-viation from the relations of the equilibrium theory is comparatively small, gives very 
unreliable determinations of the moon's mass; but in the port of Bost-On it would give a mass more 
than double the true mass, as may be seen from a mere inspection of the conditions in this case. 
The preceding conditions are based upon the hypothesis of a small correction only, and consequently 
fail in this case, except that they indicate that it must be very large. 

In the equilibrium theory only one condition is necessary for determining the moon's mass, 
which can be based upon the first and principal inequality. Where the term depending upon E 
has a sensible effect, a second condition is .necessary, which may depend either upon the second or 
third inequalities. Laplace, in his last tidal investigations in the fifth volume of the Meoanique 
Celeste, used the first and third inequalities. Airy, in the discussion of the tides of Ireland, formed 
conditions from the first and second inequalities, but obtained a mass very much too great. When 
the terms depending upon Fin the preceding conditions have a sensible value, it is readily seen 
that these two sets of conditions must give very different results, and that the conditions based 
upon the first and third inequalities must be much better than those based upon the first and . 
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second, since the effects of the two terms depending upon E and F are in the same <lirection in the 
former conditions, and somewhat in the stime proportion, while in tile latter they are in contrary 
directions. 

When the terms depending upon F are sensible, there are three quantities to be determined, 
and consequently three conditions are necessary, and two of these conditions, if tlie l1eights alone 
are used, have to depend upon the small parallactic and declination inequalities belonging to the 
moon. Where circumstances are such as to make tlie terms depending upon E and .F small, as at 
Brest, the comlitiom; are sufficient to determine them with atlequate 1n·ecision to get a pretJ_y accu· 
rate determination of the moon's mass; but in the case of the Boston tides these become terms of a 
first order, which, in a great measure, destroy the first anti thinl inequalities, upon which the 
determination mainly depends, so that the problem becomes nearly indeterminate, nrnl the colllli· 
tions are rwt sufficient ta gfre :t reliaJ.ile determination of tlrn moon's mas8; for the small semi
monthly inequality observed is not wlwll.r due to the solar tide, which is a kind of base in the 
determiuatiou, but a oonsiderable part of it belongs to that term in the moon's parallax tlepeuding 
upou the argument of variation, aml which gi\re8 no ad\·antage in forming the comlitions. 

By the preceding· method, in which conditions from the times are taken in, whicl.1 our tidal 
expressions enable us to do, tile great weight of the determination which rests upon the small 
dl'clinat.ion inequality, which, in the case of the Boston tides, is retluce!l to 1.3 inches, is thrown upon 
the principal semi-monthly iueqnali(y of the lunitidal intervals, which is 2::Jm.G, and which can be 
observed with mucJJ greater accuracy, proportionately, than 1.3 incbes in the height;;;. The t\VO other 
conditions from tl1e times also gi rn some little additional weight to the determination. The accu
racy of the determinatim1, of conrse, depemls ver,Y much upou the accuracy of tire tidal expressious, 
and the probabl<" error may be greater than that which we have obtained from so Jew conditions, 
but still I think the determination is entitleLl to considerable weight. Hut it is very e\·ident, from 
wl1at has been stated, that the Boston tides are not at all favorable for an accurate determination 
of the moon's mass, aud that the same magnitude of errors in theory or observation makes the 
probable error of the determination several times greater than i11 the case of tides, as those of 
Brest, in which the magnitudes of tlte inequalities differ but little from what the equilibrium theory 
would give. 

COMPARISONS WITll THE DYNAMIC THEORY. 

41. In the oscillations of the first kind, which are oscillations oflong period, the terms <lepend· 
ing upon E, F, and G vanish, and the dynamic corresponds with tbe equilibrium theory, with which 
comparisons ha.ve already been made. The diurnal tides of Boston being very small, only the con
stants of the priucipal term depending upon the moon's longitude have been determined from the 
observations; and, as it requires at least two conditions to determine the constants in the expres
sions (25) and (27) for each kind of oscillation, we ha.ve no means of making any comparisons of 
results obtained from the observations with those given by these expressions. The constants E and 
F having been determined for the semi-diurnal tide, (90), the first of (25) should give the value of 
Hi for e1M.Jh of the inequalities of which we know tile value of P 1; and K 2 being known, we then have 
K2 R1, the coefficients of the inequalities. The third of (27) should likewise give M1=Bi cos (E1-a1). 

Three of the values of R; and M1, obtained from observation, belonging to the three principal ine
qualities, have been used in the six conditions by which the constants have been determined, and, 
from the .smallness of the residuals, it is seen that, so far as these three inequalities are concerned, 
the observations are well represented by theory. 

The valuoo of or, obtained from (28), with the angles of epoch ai, should all be equal, according 
to theory, taken in terms of a first order only. But, we see from (64), (68), and (71), these values 
dift'er consid:era.bly at Boston. Neglected terms of a second order, which are very large at Boston, 
are, eo doubt, sensible in this case. It is difficult, also, to obtain the angles of epoeh of small ine
qualities of long period with much accuracy from the observations, but in this case the differences 
seem to be rataer great to be attributed to errors of observ11<tion. The other inequalities are too 
small oo giv.e a. reliable value of T. 

The valnea of the angles of epoch E 1, in the inequalities of the intervals, should be given by the 
secou.d of (21), but no value for F' in the expression of N1 can be obtained which will represent them 
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accurately, and there are e-\ideutly some neglected sensible terms which affect this expression. 
But these angles depend upon very small quantities, since the coefficients are mostly very small, 
and consequently a very small eft'ect throws them very much out. 

In the fourth aml fifth inequalities of the heights depending upon the sun's parallax and de
clination, the observed inequalities ttre both quite small, less than a half-inch, as theory requires; 
but here also there are some disturbing influences not represented in the theory, for tbe coefficients 
have the contrary sign, and the angles of the epoch, which in this case should be sensibly o, since 
Di 7i 4 and Dt r, 5 are insensible in the expression (25), are quite large. 

These disturbing effects belong mostly to the fourth inequality having an annual period, and 
are, no doubt, due in part to the varying effects of friction, caused by annual variations in the 
velocities and positions of ocean-currents, as the Gulf Stream; for snclt Yariations, depending upon 
the changes of the seasons and of temperature, must have an annual period. We have seen that 
in the oscillations of mean level also there is a very considerable annual inequality not indicated by 
theory, whieh we have supposed to be due to influences of the same kind, (§ 3G). Now, any amount 
of change of mean level, from whatever cause, must also produce a slight corresponding effect upon 
the range of the tidal oscillations and also upon the time, which, in very shallow seas and 11arbors, 
may be quite sensible to observation. .According to theory, the Yalue of B4 (85) should be 0; hence 
we ha\·e an annual inequality in the times with a coefficient of four minutes, which mui;;t be due to 
the same causes, as the angle of the epoch, corresponding ver,y nearly with that in the inequa1ity of 
the heightR, sPems also to indicate. These seeming deviations from theory are merely the effects of 
slight disturbiug influences not taken into account in the theory, and should be regarded as very 
important in the investigation of the subject of tidaJ friction in connection with ocean-currentg 
var;ying with the seasons. 

We come now to the sixth ineqnality, depending upon the moon's node. In this case U6 in the 
firRt of (2f•) being sensibl~· nothing. we shonld have (l+F)Ri= Pi, or substituting the value of Pa 
(18), aml tbe ob:-;Prved nlue of Rr. (85), we shonl<l have .023•) (l+F') = .0375. Tilis gives the value 
of F, as deduced from thi,; small inequality alone, equal to nearl,v .6, which hi larger than the value 
bl1fore obtained from cornlitions from all tlie principal inecpialitieR. 'Vith the >alne .401 before 
obtain rd, the precelliug eqnatiou g'in·s H., =-.020?-\, and consequently the tidal coefficient given by 
the tidal exprm•sion i::; too gt'eat. by -(.02G8-.0235) x 60 inches, or about one-fifth of an inch. If 
I~ =0, thm1 the obsened value of I~ should be equal to Ps, the value of I~ belonging to static 
equilibrium. Jlut the difference is nearly an inch, which is entirely too great to be attributed to 
errors of observation; antl hence the comparison of observation with theory, in tl1e case oftbis 
Rmall inequality alone, shows that F must have a sensible value, and that all the terms depending 
upon it which lmve never l1cfore been taken into account in any tid:tl theory, must, in the port of 
Boston at least, have very sensible .-alues. 

Tbe Ya1ne of B6=- 2"'.5 (85) in this ease must depend upon F' in the expression of N6 (27), 
since all the other terms m the expression vanish in this case. This indicates that F should have a 
positive value, as is also required in the first inequality. The effect of terms depending upon F 1 

then is to cause the hmititlal intervals of larger tides to be a little greater than those of smaller 
ones, and consequently neglecting terms of a third order, to introduce small inequalities into the 
intervals proportional to the iuequalities in the ·heights. 

All the remaining coefficients of the inequalities are quite small and unimportant, and, in the 
comparison of them with the tidal expressions as here given, there is not a very nice agreement, 
some of the residuals being nearly an inch. But the correct tidal expressions for these inequalities 
of a second order depend upon so much development that the more simple expressions, a.s given in. 
the preceding pages, in which many terms are necessarily neglected, caunot be expected to give 
accurately these small inequalities in this case on account of the neglected terms, which, although 
in most cases insensible in the Boston tides, on account of the large value of E, must be quite sen
sible. 'l'he coefficients of the remaining inequalities in the times, as given by observation, agree 
very well with those given by the tidal expressions, none of the residuals being more than Om.5. 

42. All solutions of the tidal problem, extended to the cases of different and varying motions 
of the disturbing bodies in right ascension assume, as Laplace substantially expresses it, that if 
the tidal coefficient changes with any change of the motion of the disturbing body in right ascen-
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siou, tlle corresponding changes when small may be reganled as exactiy proportional. 'l'l1is is 
equivalent to i,:upposing that iu tlte development of the ti(lal coefficient K, which is a function of i, 
by Taylor's theorem, only the first term <le,pending upon ;; i, of which the coefficieut is Di K or E, is 
sensible, mid that all tlle otlien;, depending npon tLe fH} uare and higher· poweris of iJ i, ma,v he 
neglected. This is, no doul>t, trne of Brest, and of most European ports, but we are har<ll.v safe iu 
assuming tlrat it is strictly true in the case of the Boston tides; for we have seen that tl1e eft'eet 
of the finst term, that depending upon E, is a (1uantit.r of the first order of the inequalities, aad in 
the case of the semi-monthly inequality amounts to more than a fourth part of the whole tidal 
coefficient, allll hence it can hardly be supposed that the Recond term de1wndiug npou (al)·! is 
entirels inscnsilJle. If such terms are sensible tlw~- must cause slight de\·iatious of ol.Hwn·ation 
from t.hemy, am1 ahm affect the determination of the moon's mass. The smallness of the residnaJ.s, 
however, do not indicate that the effect of such forms, if at all sensible, can be of much cousequence. 

PREDICTION :FORJUULJE AND TA.TILES. 

43. With the preceding tidal ex1nes8iom; the heights and times of the titfos ma.r lw couqmtP<l 
for any given time; but although these expressions arc in a form most suitable for the discussion 
of the tide obsen·ations and comparisons witl1 theory, and for the study and i11\e;.;tigatiou of the 
tidal theory, yet on account of the great numbe1· of arguments which would htlYe to be use<1, a.ml 
number of terms taken in, resulting from the de,·elopments, the whole result can be put into a 
more suitalJle form for prediction, containing !mt few arguments. For this purpose we shall 
determine from the constants belonging to the resultaut tides of the moon and sun, which ha,·e Leen 
obtained directl~· from com1mrisons of ob8erYatiou with the tidal expressions, certain coustants 
belonging to the lunar and solar tides considert>d separately, and then coru!Jine tltese separate tides 

· into a form of expression similar to that of the resultant expression of the 1){)te11tials of the 
di;.;turbing forces of the moon and sun, (5) and (G). 

lly neglecting the effect of friction depending upon F, which tlecreases the larger tides a little 
more i11 proportion than the smaller oues, the first of (25) may Le used, with the Yalnc of E which 
we have obtained, in determining the relati,·e magnitudes of the hrnar and solar tide;.;. In this 
case the quantity corresponding to Ui is Dt 7i1 =.426, twicP the clifierence of the Yelucities of the 
moon aud snn h1 right ascension. If we thcreforn put c' = tlie ratio lwt.ween the solar and lunar 
ti<h;

1 
since e (8) is the ratio between the solar and luuar disturlling forces, W"e shall have 

(02) e' =e(l-.426 E)=0.180 

using the values of e, !J:,, and E in (10) and (UO). Hence the solar tide is decreased in the ratio of 1 
to 1-.426 E, or of 1 to .401, in consequence of the sun's haYing a slower motion in rig·ht a8cension 
tlmu the moon. 

44. If we now consi<ler the lunar tidc a.lone, omitting that part of the effect of friction which 
depends upon F, since iu this ca.se the inequalities in the disturlJing force depend upon the moon's 
parallax and declination only, we shall have iu (17) 

(03) .. ri Pi cos 'i1=c( 1+ ~:1)3(1- sin2 ,.) 
in which C is a consta11t and p is the mean parallax, ;; p is the excesR of the parallax aho,·e thC' 
mean parallax, aud vis the moon's declination, as heretofore defined. In t.his case the Yalnes of 
P 1 in t11e first member, and the correspondiug \'a1ues of Uh are different from those alrcm1y given 
in the case of the resultants of the potentials, and are found to be 

(94) 
Ui=-.0073 
lTz=-.0500 
Ua= .0307 

omit.ting the terms depending upon the moon's node and other small secondary terms. "'itlr Nwse 
vitlues the first of (25) givm~, omitting F, 

l Rz=.1638+.0503x1.408=.2342 
(95) R 

3= .0860- .03!}7 x 1.408 ....... 0302 
12 
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Hence R.2, and consef1uentl.v the coeftieient of the corresponding tidal inequality, is increased 
in the ratio of .1638 to .2342, or of 1 to 1.429, m consequence of the moon's excess of motion at 
peri~rt<e <wer its mean motion. Ah;o H.1 , and the corresponding tidal coefficient, are d1•creased in 
the ratill of .08u0 to .oao2, or of 1 to .~~i'il, in cousPquence of the moon's decreased motion in right 
ascension when on the equator, on account of the obliquity of tlie ecliptic. It should be under
stood that the preceding ratios are not tlie ratios of increase or decrease compared with the wl10le 
tidal coefficient, bnt the ratio of increase or decrease of tlu~ whole tidal coefficient compared with 
the corresponding inequality having the ><ame argument. The ratio of incrPase of the mea.n tidal 
coefticieut at the maximum is, in the former case, 1+.0500x1.408=1.070, and of decrease in the 
latter, l-.03fli x 1.408=.!l-!4. 

Siuee the iucrease of the moon's angular motion is proportional to the increase of the parallax, 
for any iueroa"e of the parallax above thl• mean parallax the ratio of increase of the tidal coefficient 
of the inequality or Yariation is 1.4'.!H time:,; gTcater. If we abo compare the moou's motion in right 
ascension with that motion when on tlle cqtiator, the i11crease of motion may l>e assumed to be as 
siu2L This is not strictly trne, especially with regard to the effects de11endi11g upon the moon's 
node, hut the error, as a11plied to this small inequality, is insensible eYeu in the llostou tides. For 
an;y decrease, therefore, of the coefficient of the di;;turbing force due to clecli11ation, the ratio or 
decrease of Hie corresponuing tidal coefficient is .301. 

\Yhat h:is been stated with rngar<l to tlle lunar tide is also true of' tlte solar ti<le, except that 
the rclatin~ ratios of increase or of decrease are ditlerent. 

40. If we therefore put, supposing F=O, 

1\i=the yalne of A2 , (33), in the case of the moon, 
S=its Yalue in tlw case of the suu, 

in whicll the acce11te1l letters denote the :;amt•. with regard to the sun which the same lettflrs with
out m1 accc11t. \lo with regard to the moon, and in which JI and Y must be taken at tbe times r2 aml 
r 3 (•arlier. In the case of the moon we have found m= 1.42!1, n=.351. On accmmt of the sun's 
slow mutiou i11 right ascensio11, m.' and n' may be put equal to unity without sem;ible error. 

If we combine the separate expressions of' the lunar and solar tides, as giYen by (~13), as in the 
case of the potPutials of' tlrn disturbing forces (5), we get for the combined semi-diurnal tides, 

(Hi) Y 2= v.i.\F-fS2-t:.T.MS coS(~:i::..a1 ) cos (2 p-l-(3')=Q cos (2 r-l-ft') 

in which 

These expressions do not include certain small corrections belonging to inequalities of a second 
order llue to changes of the moon's motion in right ascensio11, but tllese are very small and of no 
practical importance. 

The lunitidal interval in the preceding expre1Ssion, in solar time, is 
o'+l (U!:l) L=l.035-- __ i' _____ _ 

D1(2f-l-fi') 

and is equivalent to (2i), putting l.'i Q1=1.035 19', and using the precc<ling values of Pi, belonging to 
the moon oul;y, in the rest of the expression. 

The great ad,·antage of the preceding forms of expressions is that we dispense with all develop
ment iu the computation of the tidal coefficient, and the trouble of taking into account a very great 
number of small terms, in the development with arguments depen1lbg upon the sums and differences 
of the principHl argument~ and have as arguments merely the time of the moon's transit and the 
parallaxes and declinations of the moon and aun. The same i$ true also of the part of the lunitida1 
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interval depending upon ii', which ii; the principal part~ the renrniu<ler bl'ing generally quite small, 
so that it ueed lw applietl m; a correction only to a fo\\· of tlw priucip:tl terms. 

4G. lf we deYelop the precedi11g expressions, as iu tlH• case of tlte pote11tial of th1• di::..t11rl>i11;.:· 
force, substituting for p, Y, p', aIHl Y 1

, their expressions dt']'PIHliug. 11po11 tlte angl<'i'i r,;, we slumld 
obtain expre8sions of tile resultant of the lunar alJll solar tides similar to those in the preeedi11g· 
pag·es, (25) and (~7), obtaiue<l from the r(•sultaut of lunar a11<l ,.;olar dbtnrhiug.forees, of which tlw 
constants shou!(l Le equinileut, autl the coeflicit•11ts of the i111·q1rnlifa•s of the lattm·, tlidded h~· 
(l+F), should he <'qllal to the conesponding ones in the former. 

In the comparison of the constants we get 

(100) 

The ])receding must uc used a,; a eomlition to determinP K i11 (!lo). 
In tlw '~ompari;;o11 of tlic eol'fncients of the ;;e111i-111011tlily itl('(jnalities ill tlH· (l<•n·lopnw11t ol' 

(fl7) a1111 (!l8), using the Yalue oft' (fl2) witli thoM' giveu h.' olJisPrYatioH aud by(:.!.}) a11d (:!7). it is 
found that the coefficient of the i11e(]Uality i11 hcigllt:-; is too g1·pat hy 01n.;, and that of tlw ltmiti1lal 
interYals is too small hy 1111 .a. The theo1·y \\-illl r<'g·ard to this last expression arn1 den~lopuw11t 
seems to be in error by these amounts. Uut aH onr object here is nH•rely to gt"t tlH• mo"t coun·uit•Jlt 
expression which will represent tile ol>servatious with suftideut aeeura<'y for practical rnuposes. 
this can be obtaine<l by cllanging a little the constants as obtai11ed from the former couditious. It' 
'WC take: 

(101) c'=.205, 

with tl1e;;;e values in (!:i6)~ lfl'i) will give the priueipnl i11eqna1ities in tlte !wig-lits. except the eftl,cts 
of l'', witbin 0"'.2, and all the other,; \Yith ahont the sanw ac<'.nracy as (~5), an<l (11i) will ~h-e such 
a value of /3' m;;, suhstituted ill (!l!J), will gh·e the coeflieit•11ts of the internils within lP11.i'i: exct>pt 
the few discrMpancfos alrrniuy nHmtioned in tltP com11m·i,.;011s \\·ith tlw expn'ssio11 of (~7). The 
prccediug constants, however, in tllis case do not quite ha,·e the relations to one another rcquire11 
by theory in the other dl"n•lopments. 

'With the preceding value of e'1 and the ,-alne of Ke (GO), (100) girns fi_ir thl' constant ill (!Hi), 

(10~) K=5.00± feet. 

4 7. ILwing ohtained ;tI and S from (9G), the coefficient of the tide Q aad the value of .~' i11 
(97) and (98) are rea<li!J· oht.aine<l by construction as follow!:': 

Take A B equal to J\I, and B C equal to S, making a11 ai1glP \Yith A B, IJ 
produced to D, l»<}lml to 7n-a1, which j,; twice 1"-11

1 at a time :-1, pn'vious to I 
the tinw of high or low water, HJH] then jniu A 0. Tht• latter j,.; Q (!ll), or r----.. ~-~~~ 
the coefficient of the ti1lP, neglt>ctiug the effect of F. Th<• angle B A C also i ' c 
iS the Yalne of (;'. Of course the same are readily obtained by a trig- I \ ~-!, 
onometrical calculation. 011e-half 1'1', reduced to time and increased by ~0th, ~1

1 

is m;~:~~a~~e~h~/~~,~~~~~i~;1~~:~~~!~i~0~~1;)~i;~:: ~~:~=~~~~~ ~:~~'~·;::linations Br 
111 of the moon and sun as aq~uments, and very simple and conve11ie11t tables 

may be constructed giving their values for any given argnment.s; an<l then 
by a very simple construction, or trigonometrical calculation, we get the I / 
coefficient of the tide and the principal part of the interrnl, and thus t11ke I ; 
in comp1ete1_y all the numerous terms arising from any developed form of ; I 
expression. These terms do not. consist only of the terms cor-reRpontling to [ 

1 
/ 

the terms giyen in the deyelopment of the disturbing forces in (12) and 1-r.·7·--
(18), but a great mauy others of the same order as many g·iyen there. The \ 
coefficient of the tide thus obtained must be diminished by oue-tltird of the 
inequality from the mean tide for the effect of friction depem1i11g upon \ I 

I' 
F, which is the same as dividing the inequality by (1 +I~). • / v 

It now remains to determine the part of L depen<liug upon l in (99), A 

which is the lunitidal interval of the lunar tide. The constant of this is B 0 determined by 
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observation (iiG), and the inequalities are determined b;\'· (27) omitting Q, and using tile preceding 
values off\ (fl-1) lil'louging to the luua,r tide only. This gives for the lunar part, 

(103) l\11=llli,7, M2=5m.s, M3=6rn.1, &c. 

The first of these belongs to the small term in the moon's parallax depending upon niriation, and 
is added to the value of the first inequality dcpendiug upon ft', which is - 2411'.2, to giYe the 
whole semi-monthly inequality -:&2m.5. The second is the whole value of B 2, there being no part 
depending upon {31• The part of the third inequality depending upon {31 is -lm.o, and hence the 
whole value of B3 is 5m.1. 

48. Por the sake of com·euience in computation we can put in C!7), in tbe case of the lunar title, 

(104) 

in which 
Dt]J=the hourly change of parallax in seconds, 
Dt v=the change of declination in seconds for oue minute of time. 

Por thf\ principal term of parallax of which the coefficient is 186".5; tl1e holtr1y chaug-c is 
1".79 siu 71 2 ; ahm, the chauge of sin 2 v Dt ,. in seconds for one minute of time is 5".6 sin 7}"· lleuce, 
the coni,;tants in the prececliug expression am determined by the following couditions, usiug 5"'.3 
giYen by observation for the value of )Ii instead of 5ni .8 gi veu b.Y theor,y, (103): 

(10.5) 

These conditious gin~ 0=3 Yery nearly, and C'=Ll. \Vith these constaut8, (104), usiug sec
onds of arc as miuutes of time, gives the suUI of all tlie t-0nus depending upon D 1 7iii i]](lepen<lently 
of an,y tieyeJoped expression, directly from the hourly difiercmces of parallax, and the differences of 
declination for one minute, taken from the Nautical Almanac. 

In addition to the preceding we ha>'C the terms l'; N; cos 'I; (27) depending upon friction and 
other disturbing causes, of which it is only 11ecessary to take account of the following, iu which the 
coefficients ginm hy observation are u,;e1l, being reduced from transit D to the transit occurring at 
the time .- before the time of the ticlc, using the correction (31) for clrnngiug from oue transit to 
another: 

N1 cos 71 1 = 4m,O cos r, 1 

Nz COS 1j2=-6rn.O COS 712 

N3 cos '/J= lm.5 cos 713 
Ni C08 714= 4m,O COS 7j4 

~6 COS 1j5= 2m,[i COS 'i6 

All the other terms of tllis form are included in the terms depending upon 19' in (99). 
'J'he first three and the last of these terms arc emhraceu in Table III, tlte fourth one in Table II. 
To both t.he times aucl heights must he added, also, the effect of the term depending upon the 

fourth ])OW~r of the moon's <listance, given in (69) and (70). These inequalities are given in the last 
two columns of Table IV. 

The summation of tlie precetling cffocts gives the values of A 2, (24) or (33), and L 2, (26). 
The ntlue of Ilo, the height of mean level, neglecting the Yery small iuequalities given by 

observation as of no practical importance, is given in Table III. 
The value of A2 added to Ho, gives the height of high water, ancl, subtracted from H 0, gives 

th~~t of low water. 
To hoth the heights and times must tllen be added the effects of the lunar and solar diurna.J 

tideR to obtain the complete height and time of the tide. The effects of the lunar tide upon both 
the height and time of the tide are contained in Table IV, and those of the solar diurnal tide in 
Tables VIII, IX, X, anti XL 

COMPUT.A.TION OF .A. 'l'IDAL EPilE:\iERIS. 

49. 'l'he methotl·of using the precmliug formulre and results in the computation of a tidal 
ephemeris is most con veuiently explained hy t~ reference to the example giYeu at the end: 
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A is the mean time of the moon's upper transit oYer the meridian preceding the \Vashingt011 
rneridiall 2.4 hours, arnl is obtained from page 332 of the American Ephemeris by interpo
lation by means of the hourly differences. 

a h; the e11 uation of time to be subtracted from mean time. 
B contains the hours and minutes of the apparent time of the moon's trnusit over the meridiall 

above stated. 
C is tlie moon's horizontal parallax for a time 18 houri' before the time of the ·w ashiugton 

transit, or about G hours itfter the preceding upper tra118it, taken from page 339 of the 
American Ephemeris, hy interpolation b.r means of the llourly ditl:'ere1u.:es. 

c is the corrPsponding hourly difference. 
Dis the moon's declination 7 hours preceding the time of "rashingtou transit, or 2 hours pre-

ceding the time of the Greenwich transit, taken from page G of the American Epliemeris. 
d is the corresponding hourly difference of declination. 
L' is tlw part of L (D!)) depending upon /3', or upon the solar tid(•, plus a co11stant of30 ruiuutes. 
The part independent. of the constant, all(l also Q, can he readily obtained, with snfiici0nt acen-

racy for practical imrposes, hy construction or b,y trigonometry, as has; been cxplainell in (§-!7). 
But the method by trigonometry does not answer \Yell near the times of the conjunctions or fJUad
ratures, where the angles are Yery small, unless these angles are determined with p;reat accuracy. 
If L' arnl Q are determined by computation it is best to compute Q and ,'J', (fl7) and (98), dirPctly 
from the expreRsions, as in the last part of the example at the end, in which 

M is taken from Tallle I, with the arguments C and D, aml ' 
S from Table II, with the date as the argument. 
Log sin 2 B and log cos 213 are taken from Table VII, which it' so arranged, with the sine aud 

cosine adjacent to each other, that they can !Jc taken out at the same time, using B instead of.:.! U 
as au :irgmnent. The rcnutiuing steps in the example, to obtain tan ;1', ueed 110 explanation. \Yitl1 
tan /'J' :1s an aqnnnent, the YarialJlc part of L' is takeu frotu Table YI, to which the constm1t, ~)O 
minutes, is added to make all tl1e values positive. 

e is e!]nal to three tinws c with the sign changed, calling seconds of arc mi11ut1~s of time, plus a 
constant of 10 minutes. 

f is taken from Table Y, with D and d as arguments, a consta,ut of 10 miuutm; ueing also 
added. 

U is taken from Table 111, with the time of transit, B, as an argument. 
Ji is taken from the Ranw, with the parallax, C, as an argument. 
i iR also taken from the same, with the declination, D, as an argnment. 
j is taken from the last part of Tallie IV, using the declination, D, one day in adnmce, as takeu 

out aboYe. 
B 0 is taken from Table II, with the date as the argument, the day and hours not beilig written 

in the example, but borne in rniud. 
E=A+L'+e+f+g+h+i+j+Bo 
Tlrn value of A being taken from the ephemeris in astronomical time, the constant, B 0 , iu tl1e 

tahlc has be,en iucreascd 12 honrs in order to give E in civil time. "\\'hen the apparent time of 
high water is required, B sllould be used insteau of A in the preceding expression of E. 

J 1 and J 2 are tlie first and second differences of E belougiug to the nppt~l' transits, ust'd as a 
check, and also for intewolatiug the intermediate numbers belonging to tlrn lowcrtrmisits. 
The minutes only of J 1 are written in the example, the 24 hours bPiug understood. The 
intermediate numbers, in smaller type, ;ire~ J 1 and k JZ, used in the interpolation. 

<11 arC', the differences after interpolation, used as a check, and also in interpolating to low water, 
the 12 hours understood not being written. 

le is taken from the last part of Table IV, witil D as an argument taken one day in advance. 
l is the effect of the solar diurnal tide upon the time of high water, taken from Table VIII, with 

B and the day of the year as arguments. 
m=k+l is the em~ct of the whole diurnal tide upon the time of high water. The Yalues helong

iug to the lower transit are readily o!Jtaiued b;y iuterpolation, and must be used with a 
contrary sign. 
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t. h. U'=E+m are the times of high water; the days and hours, being the same as in E, arc not 
written. 

Q, t11e coefficient of the semi-diurnal tide, independent of the effect of F, is obtained either by 
construction, as has been explained, or from log Q in the latter part of the example, when 
obtained by computation. The different steps in the exawple, uy which log Q is ol.Jtaiue<l, 
need no explanation. 

n=Q-±.90 ft.; that is, iL is the excess of Q alJoye its mean Yalue. One-third of tllis suu-

1 · · 0 Q-J,!)O h ffi . t f' tl . d' 1 t'd tracte( from Q gins .A.,=4.9 + ----, or t e coe cien o ie senn- mrna l e as 
- l+F 

affected b~- F . 
.::J1, J 2 arc the first and second differences of .A2, llsed as a check, and also in interpolating for 

the lowfl' transits. 
ii1 are the first <liffcrcnces of A 2 after interpolation, used as ft check, and for interpolating to 

low water. 
ll0 +A2 , in which II0 is taken from Taule II, with the day of the year as an argument, is the 

height of high water of the semi-clinrual tide. 
pis taken from the first part of Tctble IV, with the declination, D, oue day in advance, and is 

tlte effect of the lunar diurnal tide upon the height of high water. 
q is taken from Table X, with B and the day of the :year as arguments, and is the effed of tlrn 

solar ,liurual ticle upon the lieight of liigh water aboye the zero of the tide-gauge. 
r=p+q is the effect of the whole diurnal tide upon the height of Liglt water. Tile valnes of r 

for the lower transits are rea<lil.r obtained by interpolation, and must be used v;ith the 
contrary sign. 

Ji. h. U:'=Ho+A2+r is the height of high wakr. 
E' is outaiiwd from E by interpolation to the time of low water by means of J1, using only the 

first. llifl:erences. 
k' is taken from the :first part of Table IV for low water, using the argument Done day iu 

advance. 
11 i,.; tak1•u from Tahle IX, with the r1rgnme11ts Rand the day of the year. 
1n' =k' +l' is the whole effect of the diumal tide upon the times of low water. The values of -in 

for !offer transits are obtained UJ interpolation and must be usf'<l witl1 the contrary sign. 
t. l. 1r=E+m' are the timef.I of low water, the days and hours being the same as iu E'. 
A'2 is ohtainecl from A 2 uy interpolation to the time of low water. 
Ho-A'z is the lleight of the iow water of the semi-diurnal tide. 
p' is taken from tile first part of Table IV for low water, using the argnme11t D one day in 

advance, and is the effect of the lmrnr cliurrrnl tide upon the h<'igbt of low water. 
q' is taken from TaJJle XII, with B aud the day of the year as arguments, ancl is the effect of 

the solar dinrnaL tide upon the height of low water. 
r' =J>' +q' is the effr,ct of the whole diurnal ti!le upon the height of low water. 'I'he values of r 

for lower transits ani obtained b,Y interpolation: and must have the eontrar,Y sign. 
h. l. 1r=llo-A'2+r is the height of low water. 

CONCLUSION. 

50. In the preceding discussion all the results have been brought ont which can be of much 
iu terest to auy one in any theoretical tidal investigations; and much attention has been giveu to 
the arranging and presenting of the whole matter iu as systematic and concise a manner as pos
sible, aud with a conv<micmt and appropriate notation. These results must be fo1md to be the more 
interesting to invPstigators 011 account of the great peculiarities due to local circummances which 
make them differ so much in many respects from the results obtained in most of European ports. 
A comparison of these results has also been made with both the equilibrium and the dynamical 
theories of the tides, l'O far as it could be done, where it is neither convenient nor pro1ie; to enter 
Yery thoroughJ.v into the discussion of tidal theories; and the grnat defects of the equilibrium 
theory have been sllown, aml also various discrepancies of a small order between t110 results and 
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our tidal expressions based upon the dynamic theory have been pointed out. These ar'' dne, no 
doubt, mostly to friction in connection with ocean currents, a11d to the iwculiarifo~s arisiIJg· from 
local circumstances, which cause many i-;mall terms, which are nece;;;.;al'ily neglectetl in the tidal 
expressions, and which in most ports are insensible., to lie quitt:> largP iu t\w Bo,.;to11 tides. 

l\[uch study and care has alRo been g-iYeu to the fonnatio11, from tl1ese resnlts, of the mos 
convenient formnl:B possible for the predietion of the times and heights of tlw tide,;, a11d h;r meirnR 
of Yal'ions :mxiliar.Y tab1es, to render tlw 1abor of tlieir ccm1pntation ns small as po;.;sihlP. An 
example has also been given of' the most co1n-enient method of carryillg out the computations, from 
which it may be seen that they can be made witb great facility and also with great accurnc:;. 

In the comparison of indfriclnal tiU('S as ccmiputed "·itll tlw formul::e and taL1Ps, witll obsrr. 
Tation, considerable discrepancies are often found in both the times and the heights, as is to be 
expected, on account of the many abnormal disturbances arising- from tlie changes in the forces and 
directions of the wind and in the barometric pressure, and these discrepancies are especiall~- found 
during the winter and spring, when tlrns!~ changes are tl1P greate;;;t; but Rtill it is thought that tbe 
computation gives yery accurately the true normal tide. From the discussion of these resicluals 
with reference to the w·i1Hls and the l>arometric pr<'ssnre, some interesting results may yet be 
obtained with regard to their effects upon the tides. The computation of the tides .for a portion of 
thr. series is now being made for this purpose, the results of wliich must be the sul~ject of a future 
report. 

Iu the iwosecntion of the precediug discussions I h~we to acknowledge the receipt of much 
valuable and ver.r satisfact-Or.)· aid from tlrn 1\Iisses Lane, in tlie Coast Surn'y serYice. 

Very respectfully, ;yours, 
Wl\I. FERHEL. 

Professor BEN,TAMIN PEIRCE, 

Superintendent United 8tates Coast SmTey. 

N<>TE.-The followi11g tal;les are allded lly wn~' of appendix to the preceding discussion of the Boston titles. 'l'lwy 
w<erc preparetl JJy Mr. Ferrel, and show th" application of the theor;~. 
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APPENDIX TO THE DISCVSSION OF THE BOSTOK TIDES, DY MR. W. PERJmL. 

TABLB I-Slwwing tlic mluc ofMfor ei•ery 1011 of the 11won'& parallax, andjo1· cre1·y 2° of its declination. 

I )loon'• 

I 11ara.llax. 
o ... 2c 

I
~-·--· 

I II F't, 
54 0 3. f<fl 

I 

10 3.94 
20 4. LO 
30 4. OG 

40 4.12 
50 4.18 

10 
20 
30 
4() 

50 

56 0 
10 

20 
30 

40 
:;o 

51 0 
10 
20 
30 
40 

50 

58 0 
10 

20 

30 
40 
50 

59 0 

60 

10 
20 
30 
40 

50 

10 
20 
30 
40 

50 

61 0 
10 
20 
30 

4. 24 
4. 30 

4.:-16 
4.42 
4.48 
4.54 

4.60 
4.67 
4. 74 
4. 81 
4. 87 
4. 93 

5. 00 
5. (}7 
5.14 
5. 21 

5. Zt:I 
5. 35 

5. 41 
!'i. 4M 
5 . .).') 

~- 6:3 
5. 70 
5. 77 

5. 65 
5. 93 
6. 00 
6. 08 
6.15 
fj.23 

6. 30 
6. 38 
6. 46 
t. 54 
6. 62 
6. 70 

6. 79 
6. 88 

~- 97 
7. 05 

:Moo11's llt•clinatiou. 

, : , : , I 

----,---1----
--l~--1~ _::___, 160 i 180 • 200 I 220 i 240 I 21:0 ! 280 

---1--1--:--1·--1--1--
J•'t. 
3.87 
3. 93 
3.99 
4.05 
4.11 
4.17 

4. 23 

4. 29 

4. 35 
4. 41 
4. 41 
4. 53 

4. :)9 
4. 66 

4. 73 
4. EO 
4. 86 

4. 92 

4. 99 
5. 06 
5.13 
5.~ 

5. 27 

5. 34 

5. 40 
5. 47 

5. 81 
5.92 
5. 99 
G.07 
6. 14 
6.22 

6. 29 
6. 37 
6. 45 

6.53 
6. 61 
6. 69 

6. 78 
6. 87 
6. 96 
7. 04 

Ft. 
3. 86 
3. 9"2' 
3. 9B 
1. 04 

4.10 
4. 1U 

4. 2-2 
4. 28 
4. 34 

4. 40 
4. 46 
4.52 

4.58 
4.65 
4. 72 
4. 79 
4.85 
4.Dl 

4.98 
5.0J 
5.12 
5.19 
:>.26 
5.33 

5.39 
5. 46 
5.53 
5.61 
5. 68 
5. 75 

5.83 
J.90 
5.97 
6.06 
6.13 
fi.20 

6.28 
6.36 

6.43 
6.51 
G.UO 
6.67 

6. 71i 
6.85 
6. 94 
i.02 

Ft. 
3. 85 
3. ti() 

3.9G 
4. 0::2 
4. 08 

4. 14 

4. 20 
4. 26 

4. 32 

4. 38 
4. 44 
4. 50 

4. 56 

4. 63 
4. 70 
4. 77 

4. 83 
4. 8~ 

4. 96 

5.03 
5.10 
5.17 
5.24 
5.30 

5. 37 
5. 44 

5.51 
.5. 59 

5. G7 

5. 73 

5. 81 
5. 88 
5.95 
6. 03 
6.10 
6.17 

6.25 
6.33 
6. 41 

6.49 
6.51 
6. 65 

n ft n n n,n.n,ft ft ft 
3.83 3.81 :i.19 3.76 3.73 i 3.70 I 3.6613.62. 3.51! :i.s:1 

Pt. 
3.48 
3. 5.3 
3,58 
3. 64 
3.69 
;~u 

a& a~ aM am aa am an am a~ a~ 

3. 94 3. 92 3. 90 3. e1 3. s4 3. s1 3. 1• I 3. 73 3. 69 3. 64 

·1. 00 3. 98 3. 96 3. 93 3. 90 3. SG 3. 82 I',' 3. 78 3. 74 3. 69 
4. 06 ! 4. 04 4. 02 3. 99 3. 96 3. 91 3. 87 3. 83 3. 79 3. 74 
~~ 4.W ~~ ~~ ~m an aw a~ a~ aw 

4.17 
4.Sn 
4.29 
4. 36 
4. 42 
4. 48 

4. 54 
4. 60 
4. 67 

4. 74 

1. 81 

4. 87 

4. 94 

5. 00 
5. 07 
5. 14 
5. 21 

5. 27 

5. 34 
5. 41 
5. 49 
5. 54:) 
5. 64 

5. 71 

5. 78 
5. 85 
5. 92 
6. 00 

6-07 
6. H 

6. 22 
6. 30 
fi. 3R 
6. 46 
6. 54 
G. 62 

4. 15 
4. 21 

4. 27 

4. 34 
4. 40 

4. 46 

4. 52 
4.58 
4. 65 
4. 72 

4. 79 

4. 85 

4. 92 

4. 98 
5.05 
5.12 
5.19 
5.25 

5.32 
5.39 
5. 47 
5. 54 
5. 61 
5.68 

5. 75 
5. 82 
5. eg 
5.97 
6.04 
6.11 

6.19 
6.!27 
6.35 
6.43 
6.51 
6. 5!J 

4. 1:3 
4. l9 
4. 25 

4. 31 
4. 37 
4. 43 

4. 49 
4.55 
4. 62 
4. 69 
4. 76 

4.82 

4. 89 
4.95 
5.0'.! 
5.09 
5.16 
5. ;)2 

5.29 
5.36 
5.44 
5.51 
5.57 
5.65 

5. 72 
5. 78 
5.e5 
5.93 
6.00 
6.07 

6.15 
C.Z! 
6. 31 
6.39 
6. 47 
6.55 

4.10 
4.16 
4. 2'2 
4. 28 
4. 34 

4. 40 

4. 07 
4.13 
4.18 
4. 24 
4. 30 
4. 36 

4. 46 I 4. 42 

4. 51 4. 47 
4. 58 4. 54 
4. 65 4. 61 
4. 72 4, 67 
4. 78 4. 73 

4. 85 
4. 91 
4. 98 
5. D5 
5. 11 
5. 18 

5. 25 
5 . . 12 

5. 40 
5. 46 
5. 52 
5. 61 

5. 68 
5. 73 
5. 81 
.I. SV 
5. 95 
6. 02 

6. 10 
6. 18 
6. 26 
6. 34 
6. 42 
6. 5() 

4. 80 
4. 86 
4. 93 

5.00 
5. 06 
5.13 

5.00 
5, 2i' 

5. 34 
5. 41 
5. 47 
5. 55 

5. 62 
5. (\f'. 

5. 76 
5. 84 
5.00 
5. 97 

6. 05 
6.12 
6. 20 
6.~ 

o. 3u 
G. 44 

4. 03 

4. 09 
4. 14 

4. 211 
4. 26 
4. 32 

4 .• 17 
4. 43 
4. 50 
4.56 
4.62 
4. 68 

3.99 
4.05 
4.10 
4.16 
4. 2"2 
4. 2tJ 

4. 32 
4.38 
4. 45 

4. 51 

4. 51 
4. 63 

3. 95 
4.00 
4.05 
4.11 
4.17 
4.23 

4. 27 
4.33 
4. 40 
4. 46 
4. 52 

4. 58 

4. 75 4. 70 4. 63 
4. 81 4. 76 4. 71 
4.87 4.8'2 4.77 
4. 94 4. 89 4. 84 
5.01 4.96 4.91 

"· 08 5. 03 4. 97 

5. 14 5. 09 5. 03 
5.21 5.16 5.11 
5.28 5.23 !'."i.17 

5. 35 5. 29 5. 23 
3. 4:2 5. 37 5. 31 
5. 40 5. 43 5. 37 

5. 56 5. 50 5. 44 
j,63 5,57 5.51 
5. 71 5. 65 5. 58 
5.78 5.12 5.65 
5.8:-i I 5. 79 5. 72 
5. n-i 5, 86 5. 79 

5. 99 5. 9'J 5. 85 
6.06 5. 99 5. 92 
6. 14 6. 07 6. 00 
6.l!'J 6.15 6. 08 
6.30 6.23 6.16 
6.37 6.JO 6. 23 

I 
3.9() 

3. 95 
4. 00 

4. 00 
4.12 
4. 17 

3. 85 
3. 90 

3. 95 
4. 01 

4. 07 
4.12 

4. 22 4. 17 

4.28 I 4.23 
4. 35 4. 29 
4. 41 4. 35 
4. 47 4. 41 
4. 53 4. 47 

3.79 
3,B.') 

a.oo 
3.96 
4.01 
4.06 

4.12 
4.17 
4.23 
4.29 
4. 3.:) 

4. 41 

4. 59 4. 53 4. 47 
4. 6C 4. 60 4. 54 
4. 72 4. 66 4. 60 
4. 79 4. 73 4. 67 
4. 85 4. 79 4. 73 
4. 91 4. 85 4. 79 

4. D7 4. 91 4. 85 
5. 05 4. 98 4. 91 
5. 11 5. 05 4. 98 
3.17 5.11 5.04 
5.24 5.17 5.10 
5.31 ..i>.~u s.11 

5. 37 5. 30 5. 2:1 
5. 44 5. 37 5. 30 
5. 51 5. 44 5. !l7 
5.58 5.51 5. 43 
5. 6.1) 5 . .58 5. 50 
~. 72 5. 64 5. 50 

5. 78 I !i. 71 5. 63 

5. 85 5. 78 5. 70 
5. 93 5. 85 5. 77 
6, 00 5. ll-2 5. 84 
6. 08 6. 00 5. 92 
6. 15 6. 07 ii. !J<.I 

6. 73 6. 70 6.67 
6. 75 
6.84 
6.91 

6.63 
6. 71 
6.80 
6.87 

6. se 
6. 66 
G. i3 
6. 82 

6.52 
6.60 
6.68 
6. 76 

6.45 
6.53 
6.61 
6.70 

6. 38 
6. 4fi 

6. 54 
6.63 

6. 31 

6. 39 
6. 47 
6.55 

fi.23 
6.31 
6. 39 
6. 47 

6.15 
6. 23 
6.31 
6.39 

6. 07 
6. 15 
6. 23 
6. 37 

6. 82 6. 78 
6. 91 6. 87 
6.99 '6.95 
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TAB.LE II-Showing the values of S and H0 

for each third of a mm.th, and also of Bo, 
a• affected l>y th~ anHual inequality, an<l 
tlte constants of the equations. 

Date. 

.Jan. 

Feb. 

11 
21 

11 
21 

Mar. 1 
11 
21 

April l 
11 
21 

May 
11 
Ill 

.rune 1 
11 
21 

.July 
11 
21 

Aug. 1 
11 
21 

Sept,. 1 
11 
21 

Oct.. 
11 
21 

11 

21 

s 

Ft. 
0.92 
0.93 
0.P5 

0.97 
1.00 
I. 02 

1.03 
1. 03 
1.0'< 

1. 01 
1. 00 
0. 97 

0. 93 
0.90 
0. >l7 

0. 84 
0. 83 

0. Bl 

o .. 82 
0.83 
o. 86 

0. f9 
0. 92 

0. 95 

0. 98 
1. 00 
1. 01 

1. 01 
1. 01 
1. 00 

o. 98 
0. 00 
0. 94 

0. 9:.l 
0. 91 
0. 92 

Ft. 
20. O!I 
20. 07 
20.04 

20. 00 
19.96 
19. 96 

19. !!8 
20. 01 
20.03 

20. 06 
20. 08 
20. 11 

20. 14 
20. 15 
20.16 

20. 16 
20. 16 
20. 16 

20. 17 
20.17 
llO. lB 

20.20 
20. 21 

20. 21 

20. 2'2 
20.23 
20.25 

20.27 
20.29 
20.30 

20.31 
20.31 
20. ;10 

20.27 
20. 2'2 
20.16 

d. 1t. '}JI. 

1 23 9. 0 
9. 1 

9. 3 

9. 6 
10. ij 
10. 5 

11. 0 
1 l. 6 
12. ~ 

13. 0 
l:J. 7 
14. 4 

15. 0 
15. 5 
15. tl 

16. 3 
JG. 6 
16. 9 

17. 0 
16. 9 
16. 6 

l(i. 3 

15. 9 

13 . .') 

15. 0 
14. 4 
13. 7 

13. 0 
12.3 
11.6 

11. 0 
10.5 

10. 0 

9.6 

9.3 
1 23 9.1 

NoTE.-For- the- '\111.lue of 1I11 above nIC-an low 
water, subtract 15. 2G tact. 

l 'J 

" 

TABLE III-Showing the inequalities rl!llulting from. fridion and 
othe1· cause11, and depen.di119 upou. the moon'8 transit, pai-allax, and 
decli11ation. 

I}) 's transit. Et1untion. I: ) 'g p:tral ' r t' I Jax. i <,cpw w1i. 
) ·.8 dee. ! Ei[UHtion. 

h. m. 
0 00 

30 

00 

30 
2 00 

:10 
3 00 

30 

00 
~o 

5 00 

30 

00 
30 

00 
30 

00 
30 

00 

30 

m. 
il. 0 

7. 8 
7. 5 
G. 9 
G. 0 

!:i. 0 

4. 0 
3. 0 

2. 0 

1. I 
0. :i 

0" 
0. 0 
o. 2 
0. 5 
1.1 
2. 0 
3. 0 
4. 0 
5. 0 

54 00 
:rn 

5~ 00 
30 

5(j 00 

30 

57 00 
:10 

5'? OH 
:l(l 

;)9 0-0 

30 
60 ov 

30 
Gl 00 

30 

'rll. 

13. 0 

14. () 
13. u 
12. 0 
11.0 
10. fJ 

u.o 
~.o 

7.0 

1;.0 
;).0 

4.0 
3.0 
~.o 

1-0 
o.O 

0 

2 

4 

J(J 

1~ 

14 
Hi 

18 
20 
2~ 

30 

'HI. 

0.0 
0.1 
oq 
U.4 

U. G 

o.n 
1.:2 

I. Ii 
2.n 

:1.u 
3.li 
4. ;J 

5.1 
6.0 

~-0 

10 00 
30 

11 00 

6. 0 
6.!l 
7. 5 

Constant ..•. Pm:. 0 Com-it.nut. . _ . 2m. o 

30 7. f: 

Coustant •.•. • on. 0 

TABLE IY-Slwwing the effect of the nwon's diurnal tide upon th<: 
times and heiglits, a11d 111Ro of the kl"ln depe11dill[J 11po11 the Jinn·th 
powe1· of the moon's distanc,,, co11tai1wd in the last columns. The 
argummd is D, taken 0111' day in adrane<. 

I I 

I> 's dee. I :Equationh of high ! 
J water. . j 

----1--- _____ ., 

+30 
2S 

20 
15 
10 

+5 
0 

-5 
10 
15 

-30 

I I I 
1 ·m... Pt. j 
I -:i. o ~ <1. n:i ' 
l 2.;; (), 53 

I 
2. 0 0. 43 
J. 5 0. :12 

I J, 0 

1-(). 5 

I
I ll.0 

+o.s 
1. 0 

I 
1. 5 
2. 0 
2. 5 I +3.0 

0. 2'2 

+0. II 
0. 00 

--0. 11 
0. 22 
0. 32 
0. 43 

0. 5.1 
-0.63 

.Equations of low 
water. 

11<. Pt. 

+ :1. 0 -(). ~· 

2. 0 0.26 
l. s o. ~o 
I. 0 o. t:l 

+o. 5 -0. 07 
-0. 0 0.00 

-0. 5 +o. 01 
1. 0 0. 13 
1.5 0.20 
2. 0 0. 2G 
2. !) 0. 32 

-3. 0 -t 0.37 

I~qnations of 
semi-tliurnal tiile. 

m. Ft. 
0. 0 0. Oli 

U. :J O.Ol\ 

0. E O. l!.! 
1. 4 o. o;. 
1. !I 0. 04 

2. 5 0. O.J 
3. 0 0. 03 
3. 5 0. 02 
4. 1 0. 0'2 
4.(\ 0.01 

5. 2 0. 01 
5. 7 0. 00 

6. 0 v. 00 

N OTF..-For lower tranAit.s tho signs of the diu1·1ml tide mWJt be rm·('TS('<L 
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TAHLE V-S/wwi119 the taliw af C' sin 2 v Dt v (104) i11 tenth;i of minuttt for each degree f'f declination 
aud far eacJt second of tke value of Dt v. 

i 
j Values of Dtv. 

I Doc. 
3" ! 4" B" i 9" HY~ I 11° 12" 1 13" 14" '. l!l" --1! 16" 1 n" I ' 1° : 2° 

[ __ :--f--- - I I : 
7" 

I 
I 

:J 
4 

5 

ll 
7 
8 I 

9 
JO 

11 
12 
13 
14 
];') 

J6 
17 
18 
19 

20 

21 ~ 7 
~ 

23 

24 

12 
12 
13 
13 
14 

1;; 

15 
1fJ 

Hi 

11 

17 
18 
19 
20 
21 

'1-J 
23 
m 
24 

------1---1----,---- 3 1--4--,·---:--i~f~ 1~ :~I 1~ I!~ 

10 11 12 J 3 I 15 16 17 1B 19 

20 
22 

24 

25 
25 
27 
28 

22 

24 
25 
27 

28 

30 
32 
33 
35 

29 36 
30 :17 
31 39 
:i2 40 
33 41 

20 
22 

27 

2<J 

31 
33 

35 
37 
39 
40 
4-:.! 

4-1 

46 

47 
4H 

50 

16 

19 
22 
24 
26 

29 
31 
34 
36 
38 

41 
43 
45 
47 
49 

51 
53 
55 

57 

59 

12 
15 

18 
21 
24 
27 

30 

3:J 
36 

39 
42 

44 

47 

50 
52 
55 
57 

59 
61 
63 

U5 
67 

13 
16 

\lV 

l!.1 

27 
3'J 
33 

37 

40 
43 

46 

49 

52 
55 
5~ 

00 
63 

66 
69 
71 
73 

73 

15 
19 

2.1 
27 
30 
34 
37 

40 
H 
47 

51 
.5;) 

58 
61 
64 
67 
70 

73 
76 
79 

82 

lU 18 20 21 23 25 26 
20 2-~ 2:; :l6 29 31 32 

27 30 
ll'J 31 35 
33 36 40 
37 41 44 
4l 1 46i49 

45 50 
40 54 
5:J I 58 
57 62 
60 I 66 

64 
68 

71 

78 

81 
84 

70 
74 
78 
82 
86 

90 

54 
58 
63 
67 
71 

76 
80 
84 
86 
90 

i .. 
I .. 
! 

34 
31 40 
42 . 46 
47 51 
53 57 

58 
63 
68 
72 
16 

81 
86 

90 

62 
67 
72 
77 

82 

86 

37 

4:J 
49 
54 
GO 

66 

72 

78 

40 
46 
52 

2r. : 17 26 34 43 5~ 61 69 I .. 

~! __ :_ JL_~-~--~_; __ ;_~ _ -~~_
6

_
3

_, ________ J_ :~ ______ ,________j ___ i ___ 1~· · __ I __ _ 
NoTE.-'\rhen the arguments haire the same signs, the quautitics are positive; when .J.i:fferent signs, negative. 

TAnLE Vl-Slwwi11g the val11e of L', and the 1Hirt of L (99) depending upon (3', correspo11di11g to anu git•en 
i·alue of the loga1'ithmic tang~11t of 13' ( ) 

! V Om. .. 
m. 

0 
7. !l26 

2 8. 2~7 

lm. 

6. !l26 
7. 96i 
8. 248 

2m . 

7.221 
8.005 
8.268 I 

5m. 6m,. I 7m. Bm. 9m. 
, _______ ~·----·;-----·!------ ---- ____ , 

• I I 
': 7. 615 II 7. 704 I 7. 771 7. 829 7. 8RO : 
I s. 101 e. 130 s. 156 s. 1s1 8. 204 1 

3:m. 4m. 

7.403 7.528 
8. 040 8. 072 
8. 2i18 8. 306 

------------------- !~1-8.34~1- 8.3571~~~~: 
i i'. ~2.5 I 8. 704 i 8. 771 ' 8. 83-0 I 8. 881 I 0 

10 8. 927 
2(1 9.:231 
311 9. 413 

7.926 
8. 969 

~·- '.!.53 
9. 428 

8. 227 
9.006 
9.274 
9.442 

8. ~03 8. 52S 
9. 042 ' 9. 074 
9. 293 9. 312 
9. 451 9. 470 

, g_ :133 , !•. 348 I 9. 365 9. 3s2 o. 398 I 
9. 10. 4 I 9. l3il : 9. 159 I 9. 185 I 9. 20!) ' 

9. 4;;.i 1 u. 4!17 1 n. e>10 I 9. s22 o. 534 

--~----------------------~ 
NoTJt.-ln the first division of the tal>le Om., lm., 2m., &c., mu~t be taken as ten the of a mim1te. 
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TABLE VII-SJwwing t]ie logarithntic sine and cosine of 2 ( ..p-if/) to three places for each mi1wte of ( 1/J-t//). 

1--1 --i--· ~ ' -
I (</1-Y,') j ;;ine. 1 Cosine. (</J->/;') (>/;->/;') 

1 
SinP. i r,o•ine. 

1 f I -i 

(.V-w'):~i Cosine. f(,P-'1;'11 
1--!---1---·· ---·---' 

}I. 1n. 
1 

! lt. m. h. ni. i ; 
0 0 ! 10. ()()0 5 60 1 0 9. 699 

l 7. 941 001) 59 703 
2 8. 242 000 58 2 112 
3 41B 00(! 57 3 7JB 1 

4 54:J : " OL'O 56 724 
5 640 000 55 7:l0 

7rn 9. m_19 54 736 
7 786 99!) ~) 7 42 
B ~ 999 ~ ™ 
9 

0 10 
11 
12 
13 
14 
l:i 
1fi 

17 
18 
1ll 

8. 940 
982 

9.019 
o;.4 
08H 

116 
144 
170 
194 
218 

0 21) 9. 240 

21 200 
22 281 
23 300 
24 318 
23 335 
26 352 
27 368 
28 384 
29 399 

0 30 ' 9. 413 
31 427' 
32 440 
33 453 
34 i 466 

:JJ 478 
36 490 

37 501 
.'lil 513 
39 523 

0 40 9.534 
41 544 
42 554 
43 564 

44 574 
45 583 
46 592 
47 601 
48 609 
49 618 

0 50 9. 626 
51 634 
52 642 
53 G50 

54 6.51 
55 664 
S6 lii2 
57 679 
58: 686 
59 692 

ffl ~- 699 

999 5 51 

9. 998 .50 I lll 
9'J8 49 11 
998 48 12 
99; 47 13 
997 4G H 
996 45 15 
900 44 16 
99.5 4:1 17 
995 4\l 18 
994 5 41 19 

9.~3 40 
993 39 
992 38 
991 37 
990 3tJ 
990 35 
989 34 
988 33 
987 32 
980 5 31 

9. 98.5 30 
984 29 
983 28 
9~2 27 
981 26 
97fl 25 
97~ 24 
977 23 
976 2:1 
974 5 21 

9. 973 20 
972 19 
970 18 
969 17 
967 16 
966 15 
9G4 14 

962 13 
961 1.2 
959 5 11 

9, 957 10 
9.55 9 
954 8 
952 7 
950 6 
948 5 
916 4 
944 3 
942 2 
940 1 

9. !l38 :; 0 

20 
21 
22 
~I 

24 
25 
26 
27 

28 

29 

30 
31 
32 
33 
34 
35 
36 
37 
3H 
39 

l 40 
41 
42 
43 
44 
45 
46 
47 
48 
49 

50 
51 
52 
53 
54 
5.'l 
5G 
5'7 
58 
1)9 

60 

9. 'j',')!-J 

7tH 
769 
774 
77!1 

71'4 
7P9 

794 
79H 
004 

9. 8()8 

8l:J 
817 j 

Boll 
89.11 
8:10 
8:l4 

838 
84:! 
846 

9. 849 
fl.'>3 
857 
861 
864 
668 

871 
874 
878 
ABl 

9. 884 
887 
89-0 
894 
897 
899 
902 

905 
908 
911 

9. 913 
916 
919 
9'21 
924 
9'26 
928 
931 
933 
H3t:i 

9. 938 

9. 938 4 60 

5H 

h. 1ll·. I I ; h. M. I 
2 o ! v. 1n8 

1 

!i. 699 ~ 3 uo 

1 

935 
93.1 

I 940 6it'.2 5!) 
ae 
57 

56 

2 942 6t:t1 5b 
931 

928 
!l2il 5:1 
H".24 I 54 
921 i 5~ 
919 I 52 
916 I 4 51 

9. 91;l 
911 
9()8 
oo:; 
902 
8~1H 

897 
894 

890 
887 

50 
49 
4B 
47 
46 
45 

44 
43 
42 
41 

3 
4 
5 i 
G \ 

9 

11 
12 
13 
14 
15 
rn 
17 

18 
19 

9. 884 40 2 20 
<381 39 21 
878 3~ 00.) 

874 37 23 
871 36 24 
868 35 2;1 

i'64 34 26 
861 33 27 
857 3"2 28 
853 31 29 

9. 849 30 2 30 
84Ci 29 31 
842 2~ 3~ 

838 27' 3:J 
!;34 26 34 
830 2.5 3,) 

S-26 24 36 
821 23 37 
817 22 38 
'813 4 21 39 

9. 808 20 2 40 
804 1~ 41 
799 18 42 
794 17 43 
789 16 44 
784 15 45 
779 14 46 
774 13 47 
769 12 48 
764 4 11 49 

9. 759 10 2 50 
75.1 9 51 
748 8 52 
742 7 !\,1 
736 6 54 
730 ~ 55 
724 l 56 
718 3 57 
712 2 !\R 
705 59 

9. 69!1 4 0 60 

~!~ II, 

948 

95\J 

672 
664 

657 
650 

56 

54 
952 

954 I 
955 634 3 ~1 

9. 9.)7 I 9. 621i 50 
959 file 49 

48 961 

Hli-7 
9(i9 

9"i0 
972 

9. 973 
974 
976 
977 
9'iM 
H7!1 
9e1 
982 

983 
984 

9. 98.) 
98fi 

987 
9t''< 
98\l 

990 
990 
991 
992 

993 

0. 993 
994 
995 

995 
9!16 
996 
997 
997 
998 

998 

9. 998 
999 
m 
999 
999 

10.000 
(){)0 

000 
000 
000 

JO. 000 

GUl 
592 

47 

46 
583 4.'\ 
574 ·U 
56-l 4:l 
554 4:.2 
5.14 3 41 

9. 5~4 
523 
513 
!',()[ 

4!}{) 

478 
460 
45:1 
440 

427 

9. 413 
39~• 

384 

36~ 

35:! 
3.'l5 
31t< 

300 
281 
260 

9. 240 
218 
194 
170 
144 
llG 
086 
054 
019 

8. 91:!'J 

8. 910 
895 
844 

786 
719 
640 
54:-l 
418 
242 

7. 941 

40 

3~ 

38 
37 

36 
35 
:14 
33 
a2 

3 31 

30 

29 
2;:< 

20 
19 
Id 
17 

16 
l~\ 

14 
1.1 

12 
3 11 

10 
9 
8 
7 

3 0 
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TABLE VIII-Showing the effect of the s<>lar diurnal tide t<ptm the time of h;gh uiater for every houi· of the moon's tranmt, and 
for tlle first of each nionth, expressed ;,, te11tils of a minute. 

----- --------------~ 

HOCUS OF :uoo~'s 'IRA:SSIT I~ .ASTIWNOMICAL 'flME. 
I 

Month. - o ; 1 __ ' 2 I 3 1 __ 4 ,_ 51. 6 I 7 \ i'l :-9~1-1-o~i-1-1-. _1_2_1,---13-. ·i-14-~-1-5~!_ -1-6,---1--1-7~1' -l-8~-19--,l_2_0,---i_2_1---;-\-22-~-i ___ 23_f_ 

. _1_,_, ____ :_1_·_1_1_· ____ 1 ______ : ____ 1_,_,_i-I 
--- --,~ I ' : i I 1' I . I I ! I ! : I - I 

.Tau ..... -i-l:l -+14:-+15 :-t-15 H-15 _+11 I; l:l ·: 11 ': 6 0 - 6 ·-13 [-14 :-l!i -15 ·-1.5 -14 /-13 -11 - 6 I 0 + 6 :-i-11 
; l'eh. 10 

1 1~ 12 ' 12 ! 1:! ! 12 [ - 10 ; 0 I 4 , 10 II 12 II 12 12 j 12 i 12 10 E I 5 ! 0 I 5 ! 8 II 

• ~;; __ ::: ::: ~ :::1~ '~1~ f~1~ '=1: -~ ~ 11:; :+ ~ ::: 1 ~ 1

1

= ~ 6 '~; 'I~ ~ 11~ l; 1~1~ -1~ i~1~ ~ : ~ ; ]~ ~ 1 ~ 1 ~; :_1~; ·1· 

I ~~~;~:::: rn i H 14 1 1-1 H 13 1 rn ! rn : 5 ' o 5 12 13 14 I 11 14 ' 14 12 I 10 . 6 i o 6 i 10 i Jul)-____ JI] 15 15 i 15 13 15 i 1-1 
1 

11 6 : 0 I 6 11 14115 1.·, ,, 15 15 ': 15 \ 13111 ] 6 [ 0 6 : 11 I 
; AnJ! ___ . '' 1~ 12 rn 1:1 1,2 , 11 , B 4 o I 4 8 11 121 u rn 12 . rn I l_Q e ! 5 : o 4 / B : 

'Scpt. ___ ·-3-J-5.-5,-5-51-4·-3-2! o 1 2,~_j~15 ;;;\

1

!5 ~·i~+-4 1+3,+2 1 0)-2)-_3) 
i Oct. .... '+ 2 :+ 3 -r 3 ,+ 3 ,+ 3 -'- 3 '-'·'" - 2 + l O ,_ l - ~ - ~ 1- 3 1- 3 - 3 - 3 - 3

1

- 2 ,- 2 - 1 
1 

0 I+ 1 I-'- 2 I 
:N<>v ..... 9i w 10( 10[ 10 loi' I! G 3! o/ 3/ 6, s 10110 1 10) 10, lO 9 7i -4! o 4: 71 
[ 1lt-c ..... "·12 i.cH +14 :+11 ;+H 7 1:1 \--;.rn :po + 5' o i-;, -10 ]-12 \-13 ;-14 )-14 !-14 :-1~ -121-10 - G 1 o I+- 6 !+to\ 

No·rE.-lfor lmYer tranaits the signs must be reversed. 

TAnu; IX-Shcnl'ing the 1ffect of the t<Olar diurnal !irle upon the time of low watei- for e!'er!J hollt' of the moon's transit, and for 
the first of each month, expressed -in te11 thH of a minute. 

nor.ms OF MOON'S TRA.K.SIT JN .A.STllONO!\.llCA.L TIME. 

:Month. '.----- 1---- ---

-~_J_e_1~:~! 1~ ~'~~1~)~!~_1_8_!~!~1_~ _~2 !~I I I ' ' I I I ' ' ' I I i I I ' : 0 1 \ 2 :3 
1----·--___ I: __ -------·-

4 ;; 

i .ran ..... 1-1:1--11 :-6 
; "F'4•1L - '" - 9 I B i 4 
1 liar 

\ April 

! .Tmw. 
, ~rul:r _ 
; .Aug -

: Sept 

i Oct 
: ~O"\'" 

- 3 ;_ 3 1-2 

+ 2 1+ 2 + 1 
I 

9 7 

111 

11 

~I H 

.:+ :l + :1 
-2 ,- 2 

91 

6 

6 

4 

2 

3 

0 

I) 

0 

+11 -'-l;l 

4 i 8 9 

2 + 3 -'- :J 

1 - 2 -2 

-:-14 [-:-15 i+13, ,_15 !+14 +-13 !+u I+ 6 ( o 1- fj i-11 1-13 !_14 i_15 i-15 i-15 !-14 .
1

: 

. ' I I I ' ! I 

10 I' 1~ i 12 ! 12 : rn 9 I 1 4 I o I 4 1 7 9110 I 12 i 12112 ! 10 , 

+ 4 + 5 I+ 5 .+ 5 i+ 5 + 4 + 3 1
1+ 21 0 ;_ 2 I- 3 - 4 - 5 - 51- 5 - 5 i- 4 I 

- 3 - :I 1- 3 ·- 3 ·_- 3 - 2 , __ 2 - 1 0 •- l + 2 + 2 :+ 3 ·+ 3 + 3 •+ 3 1- 3 '_ 

I ' ' ' I I I I ' ' I ' . 
() !l 9 i 10 10 ! 10 ' 9 8 i 7 I 3 ! 0 I 3 7 ~ i u ' 1U 10 -, 10 9 1 

o fi : 10 1~ rn ' 14 \ 14 - 14 i 13 'j 12 I 11 5 'I o : ~ 1 11 12 ! l:l , 14 I 14 14 12 i 
() 6 11 1:; 14 15 i 15 - 15 I 14 13 ' 11 6 0 : fj I: 11 13 1 14 I l 5115 15 14 i 
0 4 i !) HJ . 12 I 12 . 12 : 10 9 I 8 4 ' 0 i 4 . 8 9 I- 10 I 12 12 12 ll1 I 

~() 2 - 3 - :i :- 4 I- 5 I- 5 ,- 5 - 5 - 4 ·- 3 - 2 ! 0 1+ 2 :+ 3 + 41+ 5 !+ 5 + 5 + 5 ' 4 ! 
0 ,- 2 ", ;- 3 i+ 3 1+ 3 i'i- 3 I+ 3 + 21+ 2 \+ 1 I 0 i- 1 ;- 2 - 2 :- 3 1- 31- 3 1- 3 j- 3 I 
0 9 g i 10 i 10 I 10 I 9 9 i 7 31 0 : 3 l 7 91 9110 110 I 10 I 9 I 
0 ,+ G 

1
+11 C-1-=, i-12 i+l4 1+14-=-14 (+13 +12 j+lO + 5 0 !- 5 :-JO -12 .-13 -14 -141-14 :-12 l 

NOTE.-:i'or lower transits tLe signs must be reversed. 

TABLE X-Skowing the effect of the Bolar diurnal tide vpon the height of kigh water f<>r m•ery lwur of the woon'B transit, a11d for 
. tlte first of each month, cxpi-tssed in hu11dredth8 of a foot. 

HOURS OF MOOX'S TRANSIT L'! .ABTROXOMICAL TIME. 

_:ontb. ~:~-~J-~',_4-:~r~-1 7 ·r~--1_9-1~0--1~1, -1~ ~11~4- ~5-l~-11~\~l~!~~l~ ~1 
i Ja11 ..... ,

1

'-1R :_13
1
- 61 o 7 1+l3 l+1e +zi +24 +24 l f24 +22 1

+rn +13 + 6 o - 7 -13 ~-1s l-22 J-24 -24

1
1_24 -22 

I Feb ..... 
1 

13 ) 10 ; 4 I 0 5 '. 10 \ 13 \ 16 i 18 19 18 16 13 10 4 O I 5 tlO f 131 16 I 18 19 18 16 
j ~far--·-:- 6 1- 4 - 21 0 j+ 2 :_, 4 + 6 + 7 I+ 8 + 8 1+ 7 + 7 i+ 6 + 4 !+ 2 0 - 2 4 I_ 6 - 71- 8 - Bi- 7 - 7 

; AJJril ... !+ 3 J+ 2 + 1 0 -1 1- 2 \_ 4 I- 41·- 5 - 5 :- 4 - 4 - 3 - 2 )- l 0 •+ 1 + 2 I+ 4 + 41+ 5 + 5 + 4 + 4 

I
i ~~::;~:j ~~ 1: I ~I ~ : I 1: I ~;, : ~' ~ ~II ~ ~:I :! 8 I 4 ~ 1' : I 1: I ~~ ~ ~ ~ ~ ~: 

Jnly ____ \ 18 13 : 
4
6 1

1

, o 7 ! 13 I 18 
1 221 24 24 24 22 i 18 ~~ I ~ o 

1 

7 1311 

18 221 24 24 23 2'.l 

I 
Aug - -- 13 1 rn · o ·- ~ !_ 10

4 
1-13

6 
_16

7 
,_-_1s

8
· 19 18 16 i 13 10 , 4 o ii 10 13116 18 19 ig 16 

Sept -- - +- fl i+ 4 + ~ j o • I - 8 1- 7 - 7 :- 6 - 4 J- 2 o j+ 2 +- 4 ,+ 6 -'- 7 i+ H + 8 + 7 + 7 

I 
Oet .. - :1 1

- '! ·_ 1 : 0 [+ I 1+ 2 I\+ 4 I+ 4 :+ 5 +- 5 I+ 4 + 4 + 3 + 2 (+ I o 
1
_ l - 2 I_ 4 - 4 - 5 _ 5 ;- 4 ,- 4 

:Nn; - JI : ~ 1 O i 4 1 !l , 11 I 14 j 15 15 i 14 13 ; 11 1' J 4 0 / 4 : !I i 11 J 14 , 15 E> /I 14 13 

1_1i_:c__ ___ ~~-~-=-'..1 =-~L3~ G \in} 16 1:"21:1 \+22 +23 ,+22 +21 \+rn , 11 1+ ::. o 1- c. 
1
-12 _-rn_l:::-_:r.'..!-:---zi .-23 1_2\J1-21 _ 

NoTF..-]i'or lower transits the signs must. be reTerse(l 
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TAllLE Xl-Slwwing the effect of the solar diurnal tiik upon the heig/r,t of low watm· for IJl:/Jl'Jf hOltr of the moon's transit, a11a for 
the first of each 11w1tth, cx1n·cssed i11 hwulredtlui of a foot. 

i. HOCRR OF MOO~'S TH.AXSIT IS ASTHOXO~UCAL THIE. 

I llfonth. l -,---· I I ' I I I ' I 

, ____ 0_!_1_,_2_~l-4_'_s_l_6_ 1 _1_1_s_ 1_9_1~ 1~~l_:_:~1~~_:_:_:_~~-~:_1~, ~2 ~: 
I Jan .... 1+11 +13 +141+14 +13 +Jl '-r 91+ 61+ 3 0" - 4 - 8 -11 -13 -11 ,_14 -13 -11 - !) - f, - 3 0 + 4 -, ~I 
I Feb..... 8 I 10 11 ' 11 I 10 8 1

1 
6 4 2 0 : 2 6 8 l JU I 11 : 11 10 F 1' G 41 2 0 , 2 6 

I 
I I ' I ' 

Mar '+ 3 ~ 4 + 5 :; -r- 4 + 3 I+ 3 1+ 2 - 1 0 - 1 - 3 -. 3 - 4 - 5 - 5 - 4 - 3 I- 3 - 2 - 1 0 + 1 
I ... I I I ' ' I I : I ' I i ' I I 
I .April ···'i- 2 ,- 2 - 2 1- 2 !- 2 - 2 \- 2 ,- 1 1- O O j+ O I ,.,- 2 ;+ 2 

1
+ 21.,- 2 + 2 + 21+ 2 + 1 !+ I O ,- I - I 

1 May . . . . . 6 I 8 9 I 9 I 8 i G i 5 I 31 0 I 2 5 ' 6 i 8 I 9 I !I 8 . 6 5 : 3 I 2 0 I 2 1 5 . 
I I ' I < I I I I I I ' ! June .... ' 10 I 12 13 13 .

1

. 12 ; 10 I B I 5 3 O 3 " · 10 112 ! 13 I 1:1 , 12 10 I' 8 ' G O 3 

: July .... , 11 I 13 14 14 13 11 , 91 6 3 o I 8 l 11 13 : 141 14 ta · 11 G I 3 o ' 4 

' .Aug . . . . 8 ! 10 11 I 11 I 10 I 8 I 6 , 4 [ 2 i 0 , 2 ! 6 , 8 I 10 i 11 11 ! 10 j 8 J 6 : 4 J 2 2 

Sept .... ,- 3 
1
- 4 - 5 !- 5 1- 4 !.- 3 ,- 3 1_ 2 1'- 1 I 0 1+ l + :1 :+ 3 i+ 4 !+ 5 1+ 5 i+ 4, ·_+ 3 1+ 3 + 2 !+ 1 - 1 - 3 
I I' ' ' ' I I ' ' ' I I . Oct. .... + 2 :+ 2 + 2 + 2 \'+ 2 :+ 2 + 2 j+ I 

1

+ 0 i 0 - o :- 1 - 2 :- 2 1- 2 1- 2 :- 2 - 2 ,- 2 ,- 1 i- 1 T 1 

Nov .... , 6 I 8 9 9 . s 1 (l 5 i 3 1 i 0 i 2 r " ! 6 : B I 9 I 9 : c ' n J 5 i 3 I 2 2 •• 

Dec ..... 1+10 !+12 +13 1+13 f+12 .+10 + 8 [+ 5 
1
+ 3 i 0 i- 3 i- 7 -10 i-12 j-13 !-1:1 ·-12 .-JO i- 8 - 5 1- 3 3 + 7 

NoTE.-]~or lower transits the signs must be roverMU. 
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Exa11ipk of the computati-On of a tidal cpl:ctnerUi for the firBt part of January, 1871. 

A a - ~;-,_c_J c --D ' ___ d _l __ v_(- e I f ; a l_h_l_i _[_ j _ 11 llo _ i 
d. n. m. ' m. j Ji. nL 1 11 ~ Q m. I m-. m. i m. \ ?n. I 'In. \ ni. i 1n. ! 

]lee. 30 6 s;,_ 0 + 2. 7 i r. 52. 3 54 47 I -1. 0 + :i +11. r. 44. 4 ! 13. 0 11. 3 ' 0. 4 r. H. a I (), J 1' 2. b I 9. 0 II 

31 7 36. 5 3. 2 I 7 33. 3 54 22 I 0. 7 10. v 53. 6 12. l 13. ;; i 1. 5 ' H 61· o. 6 2. 2 ' 9. () 
Jan. s 11'. s 3. 7 I 8 15. l 54 9 • --0. 3 1::? 9. 9 5e. 3 10. 9 14. 4 ~- 5 I 14: s 1. 21 1. 7 9. o I 

!l '1. 7 4.: I 8 58. 5 55~ 105 !,! 0. 0 • 16 8. 5 58. 1 10. 0 15. 0 4. 0 I 14. 7 2. 0 1. 3 9. 0 I 
9 48. g ~· • I 9 44, 2 • + 0. 3 19 6. r; 54. 3 9. 1 14. 4 5. 6 ! 14. 3 I 2. 8 ' 0. 8 9. 0 I 

41037.2 1 ;>.11 l032.l 5423! 0.6 2-J 4.4 47.1. 8.3 13.l ti.o I:l.5/ 3.51 0.6 9.0: 
511 ~7.5 5,6: 11 21.11 5-142 j 0.)j 23 +I.7 37.4 7.6 11.4 7 ': 12.7 i 4.0 0.51 9.1 ( 

1_ --~:_1_9:~_l ___ a._o_: _!_:__~3:_~_ :;,; v / -~_ll_. _ ____2:l_i __ =~:_2._ __ _2_1'·:_! __ '·-~ _ 9.o _ _si!_~i.sJ___~)--~~ ~--~I 
E .:l.1 i a• 01 k I l : "" t.11.·1. Q .,. 1' t11 i A, I .:l. 1 "'" I JI Ilc+~,I ~-T q-1. -::-:h.h.w[ 

I ,__ 1_.· ____ -----.--·-_] __ : __ ! ______ , __ I __ -~-i---' 

d. h. m. -m. "" "'· m. i m. ' m. ! "" Ft. I Ft. I Pt. i Ft. II I j Ft. I Ft. I Fi. I Fl. / Ft . 
.Jan. l 730.:l 5~.9 

1
::lti.9 o.s

1
+1.3;+_o,, 31 3.3;>-1.55'-.52 3.87 +.03

1 

.. i-.00 23.!lG1+.lB!+-2'J1+.40!24.32\ 

1!157.2 2"' : 26.0 : -'-0.1 57 I I 3.871 ·01 1+.03 23.U;J I ! I .45: 23.5ll ! 
2 8 ZJ. 2 4f. 1 -4. 2 24. ~ 1. 2 ! o. 9 ,--0. 3 23 3. 40 : 1. 50 . 50 3, 90 . H i +. 11 I . 06 23. 9!l : . 26 I . 24 • 50 : 24. 49 i 

20 48. 0 21. 3 0. ,, 2:1. 9 I : 0. 8 4!1 3, % '07 ·1 . Ol 'i . OB 24. 05 \ I . 54 ' 23. 51 ! 
3 9 1 i. ti 1 45. Q 3. 5 23. o 1. G : +o. 4 : L 2 , 11 :t 01 1. 2!) i . 43 4. o4 . 19 

1 
• 05 . o& ~;H. 13 I . 34 i . 24 . ss i 21. 71 

21 34-. g 2"2. f) o 4 ~2. 2 l 1. 6 3'1 I 4. 12 I . o~ \ . 01 i . 11 24. 21 : , . 6~ 23. 5!f 

4 9 "7. J 42. 1 i 3. l , ~L 4 1. D I 0. 0 1. 9 5;, 3. 8!1 1. 01 • 34 . 4. 23 1· . 20 , 01 i. . lll :U. 3:.l i . 41 ' . 24 . 63 , 24. !17 
22 1~ 5 \ 21. 0 0, ~ : 20. 1 I ~- 3 . 21 I 4. 33 . l{) . 00 ! . 10 24. 42 i I . (j~ 23. 74 

5 10 39. 2 ) 39. 9 2. 2 ZQ. 3" 2. ~ :-0. 5 2. 7 3-/ 4. 19 0. 71 • 24 i 4. ~: • 19 01 l • 09 24. 52 ~ . 47 ; . 24 , 71 I 25. 23 
22 59. 5 i 20. 0 0. 3 w. 1; 3. 0 62 I 4. ,~ ' 09 i 00 ! . 10 24. 61 I i ' 72 ' 23. R9 

6 11 19.1 I 3s. 1 1. 2 rn. 5 ;i. :i i o. 9 : 3. z , 16 4. 48 (}. 42 .14 i 4. 02 1 .17 ,-. 02 I . os 24. 11 'i . 49 . 23 . 12 25. 4:1 
2:1 38. G \ w. 3 o. 2 19. 2 i 3. 4 42 . 4. 10 I . uH 1 • oo I . o!1 2.i. 7!1 . 71 24. o~ 

7 11 57. 8 ( 38. 0 lH. l 2. 3 ; l. 2 3. 5 54 1. 74 -0.16 ,-. 05 ! 4. 1ft +.12 !-. 05 . 07 24. Bi? i • 49 . 20 . 69 ZJ. 57 
s o 1fl. 9 j rn. o i u. i 11:3. 9 \ 3.;; 20 J 4. BG I . oG ' • 01 i+.o5 24. 95 I 1 • G6 i 2-1. 29 

--------~=--::~~-::1~_1 ___ i:_~---~-~ :-1.:~ 3.5 3-J ·1.92 -to.02 1+.01 1.01 _ I 25.oo 1+.47 +.16 1+.G3, 25.63 

I
- s cos 2 :n 

E' k' l 1 m 1 t l A 1
2 

Il
0
-A'

2 
M S Lug:. Lo;i. j _______ . 

' •• 11,' . l I sin 2 n {'08 2 n. I I 
,.._ __________________ \__ ____ ____ _ ___ , __ , _____ ! ____ 

1 
Loi-(. :--~~ 

(I, 11. m. rn. m. 111 i w. Ft. Ft. Ft. \ Pt. , j' \ Ft . . 
• Jan. 1 t:{ 43.7 t-0.8 +t.4 ~~-~I 4(; 3.P6 hi.23 '+.08 l!.1 16.42 4.15 I 0.92' 9.644n/ 0.95:~n· 9 <!17nl -0 83) 

2 1~ ~~: ~ 1. 2 u ~: ~ i 3~ ~: ~~ ~~: ~~ . lU i . 06 : ~~ ~~: ~~ 3 97 I o. 92 
1 ~. 862 Y. <m I 9: sot I o: r,;1 

3 2 0, ll 2. ll ! "' 4. 00 16. 09 i I . 23 13. 85 i : I I . 
J:, 23.4 J.6 1.5 [ 3.1 l 2G 4.08 lG.-01 i .21 ;.y.O:l .2·! 16.25 3.8610.0-2 i 9.966 9.582 

1 

9.548 0.35 :, 

4 :l JG. () 3. 2 : 43 4. 17 15. !1'2 i '25 15. (i7 I 1' 

Hi 7. R : 1. 9 l. 5 3 4 i 11 4. 2."'! 15. Fl 1 • 25 i • 00 . '27i 16. on 3.-79 0. !)2 Ill. 000 8. 090n1· 8. 054n· -0. Ol I 

5 4 2~. 8 3: (; I 25 4, 38 l5. 71 ! . 2.'\ 15. 46 - I ' 
lfl 4tl. :i 2. 2 1. [) 3. 7 \ 53 4. 48 15. <ll ~ 28 ,- 03 . 2:> tj. 86 3. 76 I o. 92 f). HG"i' l 9. 57Gp' 9. 54\)JJ +o. 3;:t : 

6 5 D. 3 3. 71 j f, 4. 57 1.i. 52 ll . I . . 24 15. 28 I . j' I 
17 2B. 8 2. 3 1. 4 3. 7 ' 32 4. 66 15. 43 30 I . OG I . 24 15. 67 3. 78 i o. 92 ' 9. ~42 9. 857 9. 821 0. 66 \ 

7 5 48. 2 ' 3. 7 i 44 4. 75 15. 34 ; . I I . 23 15. 11 ' I 
l R 7. :i : 2. 3 l. 3 \ 3. G ! 11 4. 83 15. 26 

1 
• 30 

1

1 • 09 \ . 21 fa 17 3. 86 i. o. 9:1 9. 50lni 9. 977 9. 94l o. 87 I 
8 6 26. 4 I ' . 3. ,; I 2:l 4. 89 15. 2(j I I . 10 15. 01 ' I 

1s 43.3 ,+2:2 1_:-1.1 __ :i:.:~L __ ~o 4.93 15. 16 \+.2s r::1~ 1:1::='- 15.33 1.00 o.93 9.os3p\ 9.997pi 9. 96''1" +0.0-2 I 

i E ~ •• ,,, •• ,, , :." i·· :.: ! , ~; Il i-.::·,. ,., .. 1,,. ~ =-1,,. + ,.,11 :: , ... :: · 1~·::~,r: ,~i ,..~ -
: ___ ci~\----n-:-:----;----1-------:---- ----1 -------l---·----1--------

Jau. 1 I~ 43. 7 I 3. :ti I 0. 521 i !l. 608p! !!, 087 0. 618 1 1 236 17. 22 : 18. 07 O. 83fin; -6. 85 11. 221 1. 050 ) O. 52.'5 

~\~~~:~I 334 i o.;,24 J !l.f"2G I! D.302 o.599 1.198 15.78 JG.63 .rn1 I. 5.ro 11.61

1 

1.(lr,,; o.532 

~ : 0. 0 I I I 
!.) 2.1. 41 3. !'H o. 54;; ! [l. 930 9. 3ll5 0. ,,,.7 1. 174 14. 93 1;;. 78 • 436 2. 73 13. 05 1. 116 0. !).')8 

4 :1 4u. o I f 

It) 7. 8 I :J. 781 ll 5781 9. !'651 9. ~88 0. r,79 L 15i< 14. 39 15. !!4 E. 934-n' --0. 09 15. 15 I 1. 180 0. 500 

\! !~:; '1: 4.11 \ 0. 6H I !I. 9:J3 9. 319 o. 575 : l. l:iO 14. 13 14. 99 9. U(lp!I +2. 61 17. 60 1. 245 0, 622 
6 ;, 9. 3 

7 1;, !~:; I 4. 44 I 0. r.~~ 9. 809 I 9. 162 0. 577 1.lM 106 1;;, 12 0. 0091 5. 00 I l!O. 12 1. 303 o. fi51 

18 7. ~ i 4. 7:J I, 0. r."' I (I. 46;<pl. 8. 7,3 0. 587 I l. 174 14. 93 1:.. 79 0. -~ 6. 74 ~'2. 531 1. 352 0. 676 
8 (j 26. 4 

t>< 4::>. a t. ~f.! ; •J. Ofr.i 9. 0:;1,1 e. 359,. o. tin'.! i. 204 16. M 16. 86 i o. 1'68p ,. ;. 3~ 24. 24 1. 3ila o. 69-l 
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APPENDIX No. G. 

l\IODE OF FORMING A BRIEF TIDE TABI.1E FOR A CHART. 

UY R S. A VJmY. 

The process here <lescribed is designc<l for .obtaining r,mclt results as an; now generally gh-en 
in a brief tabular form on charts of portions of the western coast of the l:'Hited States. It became 
apparent some time ago to the officers of the Coast "Surny that the titlal notf's furuislted 011 these 
charts did not enable them to convenientl;y compute the m-crage titles \dwn wanted for their work, 
aud aceordingl;y 1\Ir. Hilgard, the assistant in charge of tlrn Office, who hall oecome ''»ell acquainted 
with their wauts, directed me to endeaYor to deyise something better. My experience in workiug 
on these tides enabled me soon to design the outline, of the form now usPd, which, after Yarions 
emendations hy him and others, being adopted, I planned tbe scbeme of computation tw1t has been 
followed. Several short series of observltti.0118 wern t1iscussed lind tables furnished in accord:mce 
with this method before those I slmll tr(•atof iu this paper were undertaken. The method only deals 
with the most prominent features of the subject, and ;yields a first approximation to the effects of 
the changes in transits, p11ases, aml 1leclinatiom1. Yet, lirief as is the final statement of results, it 
embraces twenty-eight numerical determinations with reg-ard to the genei·a1 characteristics of the 
tides at the place of obsernttiou. These Yalues are assumed to be average ones, and will be nearer 
to the ti:uth the longer ib~eries, if proper conditions are fulfilled. Continuous obscn-ations of the 
times and heights of both high and low waters for a month is about the least that will suffice for 
the formation of a goocl table h,y this process. 

'Ve proceed as follows: First, we make a primary reduction of the obser.-ations in the usual 
form, wliich embraces a tabular statement of the times and heigl1ts of all the high and low waters, 
of the times of upper and lower transits of the moon, and of the computed lunitidal intervals for 
both high arnl low waters, the lower transits and the interval;; deriYed from them being written in 
red ink to distinguish them from the others, which arc in olack. 'Ve then plot the heights of high 
and also of low waters, and in like manner the luuitidal intervals for both, tlle plottings being 
arranged in the most conYcnient way for the work that is to folhm. Connecting tlie points by 
curves, as it becomes obvious that they should be, we get eight cnncs, two for the 11eights of high 
water, two for the heights of low water, two for the lunitidal inter\·al8 for high water, and two for 
those of low water. ·we distinguish the curyes for lower transit tidAs by drawing them with red 
ink, making them agree in color with the numbers on the re•luction slJeets from whicb they are 
derh-ed. - It is generally found most convenient to plot all tl1e 11eigbts for both high aud low waters 
on one roll, and all the intervals for both QU another. , ·we then mark with th<' a1)propriate symbols, 
on these plottings, the times of the moo,n's cardinal pba.ses and declinations, advauciug them as 
many hours to the right as the mean interval amounts to, iu order to refer effects dircctl,y to their 
assumed causes. The plottings are then ready for use. 

The next step is to compute the plane of rrfm·ence. This is found from the heights of the lo'91· 
waters· as follows: It is ap1Jarent from an inspection of the cun-es for these that the black curn~ 
Hes about half the time llelow tile red one, and abont half the time abo\·e it. Now, we use for these 
tides the mean of all the ordinates for the lower branches of tLese curves for tlle plane of reference. 
"\Ve therefore tabulate all the ordinates from which these branches were })lotted, obserYing to us!' 
only complete ones, or such as admit of being easily assumed to be so, and in doing so we keep 
those for each branch separate, and find tbe separate sums. We then bring these sums together 
and find the mean of all, which we use as the plane of reference. In all the work tbat follows this, 
the height ordinates are either read from the level of the plane of' reference or reduced to it. 
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We next classify for four phases of' the moon, extending it to both high and low waters (H. W. 
L. W.) and to the black and red curves (b r) for each, according to the following forrn: 

, Now c=• I lstQ=D 1 ___ Fui_1 u __ ~_o _______ 3d_Q_._~_c_ . 

•I. ~0n-;8~1 -;-,b2>. w:, 
1

,_1_L_:'-'·-r-l •L 
1
.c .1 aw• L w• 

1 

:• tr• L W. I 

• • o •• i '' I •• I •1 I •s s, •10 •n / •12 •u s,., '" I 

We then read off the ordinates from the plotting, and arrange them under tlie appropriate 
heads above gh·en, taking an ordinate from each of the four curYes at each phase of the moon, and 
coutiuue this as far as the plotting extends. We then add up these sixteen columns and place 
the sums of the last eight under those of the first eight in the same order. .Addiqg these again, 
we get eight sums. Then placiug each snm that is nuder r nuder the o }lrecediug and adding 
again, we reduce the whole to four sums. Then diYiding each of these by the whole number of' 
ordinates that have been brought together to produce it, we obtain four mean values. Subtract 
the two last of these from the two first, algebraically \vi th regard to signs, and divide each difference 
by 2. The two results thus obtained, taken with the proper signs, show the average effects due to 
the moon's }thases, and appear.under the heads of "Spring tides" and ''Neap tides" in the final 
table. 'fhese operations may be symbolized in the following formula>: 

so+sa =So So+S1=S' 
s1+sg =S1 S,+83=8n 
s2+s1o=S2 S4+Ss=8'" 
s3+s11=S3 S6+87 =Siv 
S4+S12=S4 S' 8 11 8'" Siv --a --b ---a -=b1 
s5+s1:1=S5 n - ' n - ' 111 - 1' n1 
.Y"+s14=~c ll__-:-, IJ.1= 1 N b-bi N 
s,+.~15=81 2 :L ' 2-==r: 1 

'Vhere s0, sh s2, &c., denote the sums of the several colnmns; S0, 8 1, S2, &c., the first set of 
combined sums; 8 1 , S", 8111

, Si'", the next set of comhine<l sums; n and nh the uum her of ordinatei-; 
brought together; a. and a1, the resulting mean Yalues for high waters; b and 01 fo.r low waters; 
and N and N 1, the final results for high and low waters respectivel_y, each of them to be taken with 
the upper sign for spriug tides and the lower sign for neap tides. 

This process is based on the general deductions that the effects at new and full moon are 
nearly alike, and those at the first and third quarters iiearly alike; those for upper and lower 
transits nearly alike in magnitude, but with opposite signs; and that, ordinaril;y, oscillations abo-ve 
and below the mean level are nearly equal to each other. 

·we next classify for four positious of the moon in declination, namely, greatest north, passing 
through zero goiug soµtb, greatest south, and passiug tluough zero returning 110rth; extending it 
tt} both high and low waters (H. W. L. "\V.) and to the ulack and red curves (b r) for eacb, according 
to the following form : 

"\Ve then read off' the ordinates from the plotting and arrange them under the appropriate 
heads above gh"en, taking an ordinate for each of the four curves at each of the above positions 
of the moon, continuing as far as the plotting extends. We then ad<l up these sixteen columns 
:P1d pla<',(~ the sums of the last eight under those of the first eight, changing the order of the fast 
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eight so as to bring the sums of the second ones of each pair of the last eight under the sums of 
the first oneR of the first eight, and rice 1·crsa. \~'e tlieu add again and compute tlie mean values. 
The first four of tlrnse n~sulrs appear in thei1· proper place8 in the final table, and the half.sum of 
each pair of the other four is also placed in the same table. The operations may, perhapR, be more 
briefly and clearly rewreseuted b,y the following fornrnlre: 

so+sa =So 
si+sn =81 
s2+sn=S2 
s:i+s10=S:1 
S4+813=S4 
s,+s12=S5 
s.+.~1;,=S5 
s,+.~ 14 =S7 

S., ----a n-' 

Where .~0 , .~i. s2, &c., tlenot.e the sums of the Sffrnral colnmHs; S0, S1, 82 , &c., tl1e first set of 
combined sums; n and n1 the number of ordinates brought together to make these last; a, a1, a2 , 

the resulting mean >alues for high waters ; and b, b1, b2 , for low waters. 
This process is liased on the general deductions that upper transits at maximum north declirrn· 

tion are followed by nearly the same effects as lower transits at maximum south declination, and 
1"iee i:ersa; that similar effects are observable where the declination is zero according as the moon 
is going north or south; that the average effects for tlicse last prn,;itions should, for a long period, be 
near!~' equal; and, lastly, that oscillations abo>e and below the mean len•l are in general nearl.r 
equal. 

"\Ve next h1ke the plotting of the lunitidal intervals, mid treat "it in th(• same -way -we did the 
p1ottfog for 11eights in the process just described. \Ye shall thus obtain a set of results which we 
will here inrlicate by corresponding capital letters, namely: A, A 2, B, B2, A 1, B 1• 

We may now arninge all these results in a table of the following form: 

I 

! )JooH·f. upper meridian passage. 
! ' ----------- ----~---~----------------

\ }.foon's declination IIig11 wuter. Low water. Il.lµ-h watc>r. Low -watf1r. 

II I - ! I ' 
, Interval. i lh_·iµ-ht. i Interval. i Height. 'Inter...-al. llt·h?,"11t. Iuterval. Height. 

I ------,---,----- -------
I Grnatest north ... _ ·I A a 11 1 

I Z<:'ro ............... , .A1 al U1 II b, 

\_:~~ate~~~~~~~-·_:_! __ A
2 

a
2 ~ --~2--

_A~ a, ]~l Ii, 

..'i-, "' H, /J, 

A (! n b 

As an example of this mode of forming- a tide-table we will take tLe work for Sitka, .Alaska 
Territory. We have three short sets of obserYlttious of tidet:' made nt thit:' plne<'. The tir8t was 
made in 1841 with a self-reg·istering gm1g1>, a11d extended from April 17 (X. t-3.) to l\la~- l!l. The 
curves of ohRerYation are given on a plate in the Bulletin de la c7a11se phy.~ico-matlil•!lafique de 
l'Academie des Sciences de St. Petersbou1·g, Tome I, No. fi, from which we took them on traeing
vellum. The plottings of the lunititial inten'als showt~d that tlw tlat.Ps gfren should be dimini..,hed 
by unity, the reason for it being that the Itussian obstff\'Cr:-i doubtless carried their datPs to the 
eaRtward from Europe, while the Americans carried theirs westward. The heights wpre read from 
the traced line of mean level; consequently high waters were treated as positin· lllllll hers, allll low 
waters as negative ones. The second set of observations was made iu 18il.), extending trom .June 
5 to October 13, with the loss of half a month in Re11tember. "'e are indebted to the Uussians 
also for tbis set, which was made in the mean astronomical time kept at the magnetic observatory, 
and in English feet and inches, and had to be reduced to mean eh·il time, and to frL•t and decimals. 
The third set was made by the party of Assistaut G. Davidson, of the United States Coast Surn'y, 
in 1867, extending from August :!Ow Oetober ~8, the numbers for high water being smallest, or 
decreasing with rise of tide. 

These sets of obsern1tions were all reduced and plotted as described in the forl'going para
graphs, and then the plane of reference found for each set as follows in accordance with wbat bas 
been said: 

14 
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From the plottings of the heights for 1867, (see the specimens of these plottings, Sketch No. 29:) 

Ft. Ft. Ft. Ft. Ft. Ft. 
14.0 15.4 15.6 16.1 15.0 20:3.0 13 ordinates. 
13.5 15.0 rn.7 16.0 15.2 192.l 13 ,, 
14.0 14.0 15.G 15.5 16.5 184.2 12 " 
14.1 14.0 15.0 14.8 15.8 171.4 1" .:.; " 
14.5 13.8 U.7 14..! lG.3 183.4 12 " 
15.7 14.1 14.3 13.6 IG.G 
10.6 14.7 14.9 1.J.2 16.8 934.1 (62 " 
17.l 15.0 14.H 13.0 15.4 
17.4 14.H 15.7 12.G 14.1 15.06 
l';'.3 15.0 15.9 13.4 H.9 
Hi.9 15.3 16.:3 14.:3 1;3, 7 
16.2 15.4 15.9 14.5 14.1 
15.7 15.5 

203.0 192.1 184.2 171.4 183.4 
---

We will take 15.0 feet for the plane of reference for this set of obserrntions. 
In the same way we obtain 5.4 feet for the plane of reference for the observation8 of 1855, and 

5.6 feet for that of the obse1Yations of 1841. Theu for the following operations the ordinates are 
read from all the plottings in the same way, and those abo\'C the plane of reference are treated as 
positivP, those below it as negative. In reading such ordinates it is best to assume an average 
curve to read to and not follow strictly the various little irregularities of the broken line which 
represents tbe obserrntious. 

\Ve next read onlinates from the plottings, and classifJ' for four pl.lases of the moon as follows, 
(see the speeinwus of these plottings, Hketch No. 29:) 

I
i ~ew <:;=• [ l•tQ-D 1· Full C=O adQ=cr 
___________ J _____________ --------·---- --------,-----1 

Ob•. i H. w. I L. w. I H. w. I L. w. I R. w. L w. H. w. I L. w. 

__ : b r--1_"_:_r_1 __ b_,_r __ ·_b_!_,._
1

I--,; __ r-.
1

1_b_I_,._ b _•_l_b_/_r_ 
1867 I : I I 9. 4 7. 2 1. 1 3. l 

j 10. 4 9. 8 - 2. a j o. i s. 9 1. 5 3. 3 , i. 1 1

1 
9. 5 1 9. s I o. s - o. 4 9. 3 7. 4 o. 4 a 7 l 

io. o 10. 4 - o. 9 i - o. e 7. o 7. 1 4. 3 I 1. B 

1 

10.1 i 10. o 1 - o. 4 1. o s. 1 7. s o.:; 3. 6 I 

18~ ::: : 

1

:: : _ : : ! - :· : ~ 5 s. 0 1. 9 3. o · 8. s j

1 

11,,i 4. o _ u 1:: ~ ~: : 
1

1 ~: ~:: I 
10. 2 8. 5 - 1. 0 4. 0 6. 5 8. 9 2. 9 2. 2 9. 5 Jl. 4 2. 8 - 2. B 9. 9 7. 1 I 1. 3 2. 6 

10. O 8. 6 - O. 7 3. 0 o. 6 9. 3 4. 2 I. 7 10. 1 i 11. 6 1. 4 - 2. 2 9. 8 7. 3 i 1. 7 5. 0 

6. 1 9. 2 5. 1 1. 4 I 11. 6 \ 11. 2 - o. 2 - o. 3 e. o fj 6 I 1.1 4. 9 
9.9 11u3 iu o.s I . j 

I . 

l~l 10. 7 8. 7 - 1. 8 l. 71' 7. 8 7. 4 0. 2 3. 3 8. 51 10. ~ 2. ~ - 1. 2 I 7. 5 7. 0 I C. I! 1. 9 

81. s 76. 1 -=-4. '.! 1·11.6 47.0"1-o8.0 21.914:5 688---:;u[1L2) ::-B.lj1

B2:ll66.1\~ 27.3 
68. 8 76. I 11. 2 • - ~. I 82.1 i ~. 7 15. 5 '27. 3 /---l'------'---'----'----!..----.!....--L.....--1 

1
100. 6 15:1. 2 ~.' .. -a. s : 1:1\1.1 

1

:-1.2.i-:-7 37.4 41.Bll · 
152. 2 3. 5 ! 124. 7 41. 8 

30) 1300-:B l----w.s,--~~!--79.2--!<311 

j
l-1~: ! --,-~~ 1---7.9,---27.--1 

Res':! ~~: ==1~::1-1==;====1==1 
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We next read ordinates from the plottings and classi~y for four positions of the moon in 
declination as follows, (see the specimens of these plottings, Sketch No. 29 :) 

L.W". 

(( Dec.N. I 
1--·-~-~--

I L.W. ' H.W. I L.W. ' H.W. L.W. . ll.W. t 

i--b--1-,.-, b / r I b I r I b : r I u I ' : b : r I b I r ,-b-7"1-,-
--i--11--,--,-- .----1--:--1--1--.-- --1--.--1- .-· -

9. 91 7. ~ I -0. 2 i 3. 5 i 9. 8 9. 8 : -0. ~ o. 3 I 6. 1 I 7. 3 i 3. Ii 0. 9 i 9. 8 i 9. 7 : 0. 0 ! -0. 4 

9. 2 I 7. ·' ' 0. 6 : 3. 9 i 9. 9 10. 41 --0. 9 -0. 5 I 6. 7 I 7. 8 4. I I 1. 6 I 10. 3 i 9. 7 0. 0 I 0. 6 

8. 6 : 7. 3 : -1. 5 l 2. 5 i 9. 6 10. 5 . 0. 7 o. l I' ' ' I 

; 1' ( I 9. 1 '· ~ l 1 , l i. s 
JO. 3 i ~-· 

4

5 ,1 -1. 3 ;J. 9 : 6, 3 8. 2 2. 1 2. 7 i 8. 7 : 11. 8 4. 0 -2. 2 10. 0 i 8. 6 : ; ~ I 1. 2 
w. 4 : c -1. o ! 4. 2 7. 2 8-4 1. 3 2. 7

1 

s. 3 1

, 10. 9 4. 2 i -1. 5 iu. 2 9. l I 1. o ·, -0. ~ 
9. 5 : 7. 6 ! --0. 3 I 4. 4 8. B 9. 2 0. 8 2. l 7. 4 9. ~ ' 4. " : -0. 1 11. 6 11. 2 o. 6 i -0. 3 

e. 6 i 7. :1 I 1. 6 
1 

5. a 6. 9 I 9. o ! 5. 3 L 1 11. 7 l 11. 2 ' -0. 4 i --0. 2 

8. 2 l 6. 6 ! 1. 1 I 4. 8 9. 7 10. 4 1. 8 t 1. 1 : I : : : i I I 

i j 

1
1 I J : I ' . 9. e e. o : 2. 2 : 2. o ! 

~1-~!-=~·2._ _:::__ _:.:.__:..:.~1~:~1-~ _:.:'_'-=1. 2 _ s. e '-~l~l~j 
85. 0 ! 68. ~ I -2.1 '. 35. 8 ' 69. 6 I 76. 2 I 6. 6 I 10. 51 51. 9 I 66. 3 : 2\l. 5 I -1. 4 : ~l. 5 ' £-~. 9 : 11.1 G, G I 

I ' I 1· I I t I ' : ' ' ' 

(( Dsc. 0 <!.Dec. O <!. Dec. s. 

Oba. H.W. 

1867 

185" 

1841 

-~'-5~ i~'~~i-=~-~;~ ' ----· ------·---i 
16) 151, 3 ! 120. 7 '· -3. !> 'I 65. 3 I 152. 51167. 7 . 13. 2 i 21. 6 i. I 

\ I i~:. __ _::_:1 I I 
:U) i : 320. 2 I 3~. B i I ' 

Res'lts -9.5 - i. 5 , --0. 2 :--4-. 1-;-9.4/ ___ --LJ); ___ / 

We then proceed in the i;;ame way with the plottin1-,rs of the Tnuitidal interrnls, reading ordinates 
and classifying for four positions of the moon in declination as follows, {see the specimens of these 
plottings, Sketch No. 29:) 

,.----..,,-----------.----·~----- ~-··---- --·-------~-- .~--------------------------) 

I <I Dec. N. <l Dec. 0 Cl lkc. S. C Dec. 0 
I 1-----------1--------------------·----------------

! ; I I I 
H.W. I LW. H:~_·_\ L.W. \ n,"·· L.1\·. -~·~~~---L_.w_. __ 

1 

b r I b \ r b \ r I b 1·T ! b) r I b Ir j b 1 r b j 
---1---1-1-1--1--,-:-'--- --,·-

h. m h. m. I h. m. h. m. h. m. h. m. / It. m. , h. m. J h m. h. m h. m. / h. m. I h m. I h. m. /1. '"· i 11. "'· 
1867 12 32 13 24 19 33 18 57 12 121 12 21 , 18 33118 2~ : 13 41 12 3<.I 18 57 ll1 4'i ll 12 33 12 21 i 18 :J'.l i lB :>2 

11 55 12 57 t8 57 18 15 12 42 12 42 I lB :;o 1s 50 I 13 2 \ u 39 is 12 18 J~ , i2 54 ! 13 o rn e : 19 o 

11 30 12 24 18 10 17 50 13 1 12 ;,7 19 4 19 241 I I I 
18:i5 II 12 :;:; 12 57 19 2! i 18 4B 

12 8 13 26 19 9 18 39 12 22 12 36 18 36 19 21 13 15 12 6 18 36 19 IS 12 26 12 30 I 18 :w I IS l~ 
12 40 13 51 19 32 18 57 12 24 12 20 18 3 18 32 13 57 12 28 I It! 57 19 39 I 12 12 12 12 I 18 24 l 18 9 
12 57 14 6 20 6 19 23 12 18 12 18 18 22 18 116 14 3 12 25 19 3 19 51 12 33 12 9 I 18 32 l le 20 

12 3ti 14 14 19 50 18 48 13 33 12 6 18 42 19 30 112 45 12 52 I 18 57 II lB 58 

HM g~ IBM uu uu UIO 1900 19~ I i 
1841 I 1· 13 30 13 30 I 19 571 19 30 

11 12 12 38 18 i:; 17 48 13 4 13 10 19 -0 19 8 12 42 I 11 24 17 46 18 18 ' 12 27 11 481 l~ 27 I 18 3 

~1;36~Wlllol171loi341.iit81513594i!J,-W471' 13013 135 l )llil5jli319i noo\lii752 
84 :17 94 19 135 1 130 13 113 19 I 114 15 167 52 170 0 I . ' I 

18> 1ii4ll ~ 30127 29114 21436"!,,,..-"7<ir ~ 
215 49 3\!1 35 
-----------

~ -• ~u - ------------------
Rea:lta 12 8 13 26 19 13 IS 35 12 39 I 18 .ffl 

Obs. 

r 
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We may now collect the results of these operations into a general statement like the following : 

'.!.'IDES A'.1' SITKA. 

The two titJes of the same day are generally unequal in propo;tion to the moon's declination. 
The time and lieight can be obtained approximatt>ly from tlle following table: 

!loon\; upper meridian pas:;n~<'- Moon's lower meridian :passage. 

! Moon·, 11,.diuatiou.1 High wat.-r. I Low water. 

1

! High watei-. Low ~ater. 
1 

[Interval.: Height. I Interval.: Height. ! Interrnl. i Height. Iuterval. 
1 

Jleight. i 

------·1 h~ "'· J ]!~···· ~l~~li~~)~I 
Greatest north ..... • 1. 8 ! O. " 19 13 - 0, 2 U 26 1. o 18 3" 4. 1 

Zero···············/ 12 39 9.1 18 48 l.O 12 39 , 9.4 18 48 l.0 
Great'"t south ..... , 13 26 7. 5 18 35 4.1 12 8 I 9. 5 19 13 - 0, 2 

' I 

The interval is to be adrled to the time of the moon's meridian passage to give the time of high 
or low water. The time of the moon's upper meridian passage is given in the almanac, and the 
time of its lower meridian passage is the middle between two successfre upper passages. The 
heights are giYen in feet and t~mths, and show the rise above the level of tlle average of the lowest 
low waters, to which level the soundings on the chart are given. 

SPRING TIDES.-At the fnll and change of the moon the high waters 'Ylll be 1.1 feet higher than 
the ahorn, aud the low waters 1.1 feet lower. 

~EA.I' '.l'IDES.-At the moon's first and last quarters the high waters will be 1.1 feet lower, and 
the low waters will not fall as low bj 1.1 feet. 
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.APPENDIX No. 7. 

MEMORANDA RELATING TO THD FIELD-WORK OF THE SECONDARY TRIANGU
LATION. 

PREPARED BY RICHARD D. CUTTS, ASSISTANT. 

Three orders of triangulation are recognized in tbe geodetic operations carried on for the 
survey of the coast : • 

I. The primary series, with sides varying from twenty to one hundred miles in length, such as 
those extending from the St. Croix to Cape Ilenry, and along an important part of the coast 
of California. 

II. The secondary triangulation, with sides from firn to twenty miles in leugth, either connected 
with the primary, or which, starting from independent bases, is being gradually extended 
over the coasts, sounds, and bays from Cape Henry to the Hio Grande. 

III. The tertiary triangulation, with sides less than five miles, such as the short series which branch 
off from the secondary, and are carried up the smaller rivers and inlets of the sea. 

SELECTION OF STATIONS. 

A careful reconnaissance invariably precedes the selection of new points for the continuation 
of the geodetic work of the survey. The first step will be to decide upon the proportions of the 
scheme best adapted to the character of.the country and for the success and progress of the work, 
and the next the reconnaissance in detail. In the case of high clc"rntions and an open country, 
little difficulty will be encountered ; but if the hills are densel.v wooded and tolerably uniform in 
height, the greatest care and skill are needed to select such intervisible points as are the most 
favorably situated, not merely for the extension of the triangulation, bt1t to satis(y other con1litions 
imposed by the survey. Should the land be uniformly low and clear, the triangulation may be laid 
off, as on paper, restricted only in its proportions by the curvature of the earth and the height to 
which the signal and instrument should be elevated; but if covered with forest or hea-vily-tim bered 
swamp, the length of the lines will be governed by the labor and expense of opening them, taking 
into view the possibility of car:IJ'ing on a smaller series of triangles immediately on the coast, or 
the alternative of opening additional lines to determine on the shore the detail points required for 
the surveying operations. In cases of this latter character, the obstacles to accuracy and to 
progress may be so great as to render it advisable that a direct measurement of the coast be started 
and continued until such difficult section has been passed. 

If the reconnaissance covers any extended portion of the coast, and a scheme be adopted for 
the geodetic work, the question will arise whether the proposed triangulation, from its proportions, 
as determined by the character of the country, will need verification before joining on with the 
principal bases as measured in each section ; and if so, at what intermediate points could such 
subsidiary lines and azimuths be measured and observed for the correction of the distances and 
directions. 

In.the performance of the above duty, the assistant will keep steadily in view the requirements 
alike of the triangulation and of the survey; and it will be his aim so to modify and adjust them, 
each in the ratio of its value, to the special features of the country under examination, as to produce 
a plan of triangulation which, wh1le it satisfies the conditions prescribed, wiJl be the most effective 
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in its results and economical in its execution. The most important of these requirements, beyond 
the paramount condition of the certain intervisibility of the stations intended to be connected, are: 

I. The adoption of the highest elevations. 
II. The maximum length of line consistent with the limit of 30° prescribed for the least size of an 

angle. A smaller angle is admissible in qua-dri.J.at.erals, and also at one end of a base or 
known line, but not at any new point to be determined. 

llI. The forming of quadrilaterals. 
IV. The modifications or changes which can be effected in the position of the proposed stations, 

so as to avoid, as much as possible, the labor and expense of opening lines through the 
forest or swamp. 

V. The sweep of the horizon, or of the area to be surveyed, with a view to the easy determination 
of intermediate stations, and of light-houses, spires, chimneys, or other prominent objects 
not more than two or three miles apart, for the special use of the plane-table and hydro
graphical parties. 

VI. The capacity of the station ground t-0 be protected from the destructive effects of storms and 
waves, and from the ordinary pursuits of man, with a view to the }lreservation of the station 
for future use. 

VII. The consideration of the altitude to which the theodolite must be raised to escape the variable 
refraction incident to the visual ray passing close to the surface of the ground. 

The following table will be of use iu the mconnaissance, and in arranging the height of the 
1:1i~nal aml observing tripod t-0 be erected for long lines over water or level land. The line of sight 
from the telescope to the signal should never be allowed to pass less than six feet above the ground 
at the tangent point. 

1Jijfei·131W<J in feet betwce1t th;; apparent and true lm:l. 

I ~ 1 

Dift'erence Jn feet for-

1

1

1 

~ I Difference in foot for-

1 
f I Curv;>tau. Refraction. l Curvature ant.I!. i1 Cumm:~ _I:_e_f::t:=- -!, C-'u_rv_a-ture_a.n_d 
A l i refraction. ; A refraction. 

I --i --0.-7-- ---0.-1--1 o.6 .-13-1 112.8 --1-6.-9--1 

I 
~I 1:.7 0.4 i 2.3 14 130.~ 19.6 

31 6.0 0.9 5.1 15 150.2 22.5 
• 10. 6 ]. 6 9. 0 16 170. 8 25. 6 

I

I ~ ; ~~ ~~ ~: ~~ ~~: :: 
i 32. 7 1. 9 27. B 19 240. 9 36. 1 

8 I 42.7 fj.4 36.3 20 26£.9 40.0 

I ~ I ~1 ~l ;; M ~l ;i 
'---"----~---

95. 9 

111. 2 

127. 7 

14~.2 

164. 0 

183. 8 
204.8 

226.9 

250.2 
274. 6 

300. I 
326. 7 

square of distance log. square of distance in feet 
Curvature = = mean diameter of earth 7.62(J<JH7 

Refhtction - ·~:._ ni, whereKrepresents the distance, H the mean radius of the earth, and 

m the co-efficient of refraction. 

Curvature and refraction 

Or, calling k the height in feet, an<l k the distance in statute miles, at which a line from the height 
ft touches the horizon, taking into account terrestrial refraction, assumed to be of the same value as 
i11 the above table, (.Oi5,) we have 
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As an illustration of the use of the precec1iug table, lEt us suppose tllat a line, A. to B, wa11 

18 miles in length over a le\•el plain, and that the instrument conld be elevated at either stati )IJ, 

by means of a portable tripod, to a height of 20, or :30, or 50 feet. If we determine upon 36.3 fret 
at .A, the tangent would strike the curve at the distance represented by that height in tlie table, 
viz., 8 miles, leaving the curvature (decreased by the ordinary refraction) of 10 miles to be over
come. Opposite to 10 miles we find 5G. 7 feet, and a signal at that height erected at B would, under 
favorable refraction, be just 'isible from the top of the 'tripml at A, or be on the same a-pparent 
level. If we now add 8 feet to tripod and 8 feet to signal pole, the visual ray would certain!~- p:iss 
6 feet above the tangent point, and 20 feet of the pole would be Yisible from .A. Otl1cr >ariations 
may be macle to suit the circumstances, as it rarely happens that in lines across water or leYel 
land there are not some slight eleYations which could be made available as stations. 

If it is desired to ascertain whether two points in the reconnaissance, estimated to be 4-4 miles 
apart, would be visible, one from the other, the natural ele>ations must be, at least, 274 feet aboYe 
mean tide, or one 227 feet, and the other 3~7 feet, &c. , T!Jis supposes that the internning country 
is low, and that the ground at the tangent point is not abo-ve the mean surface of the sphere. If 
the height of the ground at this point should be 200 feet above mean tide, then the natuml ele>~
tions should be 4i 4, or 427 and 5:27 feet, &c., in height, and the line barely possible. To insure suc
cess, the theodolite must be eleYated, and at both stations, to avoid high signals. 

These are two extreme cases, and the nearest approach to non-visibility allowable on the work. 
1t is always the interest of the assistant so to arrange the height of his signals and observing tripod 
as to have it in his power to obsen·e on the lower part of the pole, and, consequent!~·, for the 
longest period during the houn; a. m. and p. rn. assigned tu horizontal angle!11. 

NAMES OF STATIONS. 

The station should be calletl after popular designation of the hill or site on which it is situated; 
or after some peculiarity in the ground or formation, well known in the neighborhood; or from the 
name of the owner or tenant of tlrn land; or where neither owner nor distinctive traits arP to lw 
found, by such designation as, in the opinion of the assistant, ·will best sen·e to attract attentiu11 
to the special locality. The same name should not occur twice within the same section of couutry. 
If it should be necessary to reoccupy the station and the centre cannot be positively identified, tlH· 
fiwt should be stated, and the approximate position be designated as No. :t, or bj" the yem· df tlw 
reoccupation, as, for instance, Hed Hill2 or Red Hillc9• If the new position is merely in the viciuitJ· 
of the old station, an entirely new name should be girnn to it. 

SIGNALS. 

The following signals are employed in the triangulation, according to circumstanees: 
I. The heliotrope carefully adjusted, on a stand or tripod, to the centre of station, and the point. 

fug watched and attended to by au employe trained for the duty. This signal is used when 
long lines are to be observed, or those rendered difficult by haze, smoke, or other impurities 
in the utmosphere. 

II. .A reflector, such as the frustum of a tin cone, mounted on a stout pole, supported and retain<>d 
in position by a tripod, and by wire guys, if ad>isable. 

III . .And in short lines, the simple pole supported by a tripod, the diameter of the pole being, in all 
cases, apportioned to the average distance to surrounding stations. 

The height of' the pole and dimensions of the tripod ; the boarding of the upper and lower 
part, or the color of the pole7 whether black or white, or with alternate bands of each, to insure 
prompt recognition; and the character of the mark, it' any, centered on the top, to be used for identi· 
fication, will vary with and depend upon the length of the line; the altitude of the station; the 
background of the signal as seen from the points of obsen'ation, and the atmospheric difficulties to 
be O\'ercome. The marks used in long lines for identification are a tuft or keg, or other object not 
t•xceeding fifteen inches in diameter, and others which, in cases of emergeucy, can be obserrna 
upon, i,;uch as any article with a clearly defined centrlil apex and within the preceding limit as to 
size. 
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In regard to the diameter of the pole to be observed upon, it is evident that, in 'Short lines, it 
should not e:xce€<l the size just sufficient to admit of its being distinctly seen, as all beyond tlutt is 
a source of error, arising from the additional range given to the bisecting thread. In the tertiary 
triangulation the diameter varies from two to five inches, and, in the secondary, from fl.Ye to eigl1t 
inches. 

In the erection or use of any kind of signal no chance for an error in the determination of the 
ang1e should be allowed by a want of care and precision in centering the inark to be observed upon, 
exactly over the centre of the station. And shoulu this source of error be at any time suspected 
an examination is promptly made, and if found to exist, the distance and direction of the point, or 
centre of the object actually ollsernd upon from the centre of the true station, should be measured 
and recorded for the correction of the angles. See formula for eccentricity of signal. 

In no case should the foot of the pole be inserted in or be allowed to come_in contact with the 
earthenware cone, or other article buried as an underground mark. Six or eight inches of earth 
carefully packed above the cone or block, and upon this a square foot or so of boar<l, upon which 
the pole can rest, will be sufficient to afford a foothold when such is necessary, and, at the same 
time, to pre>ent any displacement of or injury to the mark, in case the pole should l>e roughly 
handled or blown down. 

TRIPODS .AND SCAFFOLDS. 

The tripod and scaffold, which are frequently erected for the elevation of the instrument and 
observer, in order to obtain a longer length of line or to eRcape the troubled condition of the atmoR
J•here usually I.Ying irmne<liately over the low, :fiat lands bordering the coasts and shores, var.r in 
height from 10 to 60 fpet, and are made of scautling purchased for the pLffpo8e, or of materials 
obtained from the forest, and are built in general accordance with the plans and specifications 
given in the annual r<'port8. "\Yhilc a strict adherence to lmiformity in the details of the construc
tion is not possible, so much depending upon the means and facilities at the disposal of the assistant 
and upon a proper r<'g:ll'd to economy, the general princivles of strength and solidity, in both tripo<l 
and scaffold, arc strictly obserwd, by a proper spread and anchoring of the feet, a thorough bracing 
of the legs, and a compact fitting of the cap to the top of the tripod. A ca;reful attention to these 
poil!ts will secure perfect immobility while the observ11-tions are being made, and sufficient firmness 
to keeii the scaffoltl entirely aml a1way8 free from contact with the tri110d, and to enable both 
structures to resist the most violent storms. 

The following description anll plan of a small portable tripod and scaffold ma.Y be of service, 
the height being well adapted for short lines on the southern coast: 
1'ripod.-This is made of three legs 18 feet long and six inches in diameter, l>olted together, 3 inches 

from the top, with an inch bolt, 16 inches long. .After they are fitted together at the 
head, the spread being 13 feet, and before raising, one of the braces, ec, is screwed to 
the two outside legs so as to kee1i them in place while raising the tripod by the third 
leg. It is then settled two feet in the ground, care being taken to level it by the 
braces cc, which are to be screwed on with wooden screws. 

Scajfold.-4 posts, 16~ feet long and 5 inches square. 
8 cross-pieces, 7 feet long and 6 inches by It, a a. 
3 cross-J)ieces1 7 feet long and() inches by J, bb. 
4 braces, 10 feet long and 5 inches by 1!, cc. 
8 flooring pieces, 7 feet 3 inches long and 9! by 1, with holes for the tripod legs. 

The end posts are t.hose on which the braces and cross-pieces screw on the outside, and which 
are to be fastened together in pairs, when on the ground, so that it may be :raised after the manner 
of a bedstead or house frame. The braces cc are to be bolted to the upper ends to steady the posts 
when raismg theil}. All the holes in the posts, cross-pieces, and braces are to be identical as to 
plan an<l size, as also the pieces themselves, so as to have no mistakes, and when raised the scaf
fold iit~ to the tripod as shown in the drawing. The scaffold is levelled by the cross-pieces and 
adjusted, and in firm position after the floor iB on, so as to be free from the tripod. The floor is ro 
be 2 feet 10 inches below the top of the tripod. Three iron knees are screwed t,o the tripod legs 
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near the top, so that the triangular piece for the theodolite can be bolted to them. This piece is 
made of two pieces of one-inch plank screwed together across the grain, and then painted. Ilo1es 
are made in the ftoor for the tent posts, arnl wire guys are some,times required for tlle scaffold. 

The above takes about two hours to put up. One largc> and two small 'nenclleR are nPcessary; 
also a bag t-0 contain the screws, nuts, &c. Should more than one be needed, they Rhould be 
painted different colors, but be in all other respects exactly alike, in order tliat one can be used to 
repair the other. 

THE UNDERGROUND STATION MARKS. 

The station marks include the underground and surface marks; the former to l1e buried and 
the latt.er to be_ thrown up for the preservation of the centre and of the position of the station. 

15 
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The essential requisit,es for au underground mark or one buried below the frost and plow line, 
and beyond tbe reach of ordinary accident or interference, say three feet, in the clear, below the 
surface, are: indestructibility, peculiarity, <·apacity to resist displacement in case it should be acci
dentally struck, cheapness, and, tiuall~7 , want of \'alue for any of the ordinary pur1}oses of life, as a 
protection against cupidity. Tile following IDltrk::,;, partaking more or less' of these essential quali
ties, have been adopted in the surYey. 

1. Tbe frustum of a hollow stoneware cone, called the Hassler cone. The dimensions for 
primary stations are for tlfe upper and lower diameters and the height 81 1~, and lo inches, 
respectively. 

2. One similar in sl1apc to the preceding, but made of iron, and occasionally with a rim like 
that of a hat, encircling the larger diameter, upon which are inscribed in the casting the words 
"U. S. Coast Survf'y." 

3. A hollow stoneware pyramid. 
4. A short column of marble, granite or sandstone, manufactured for the purpose, and in some 

cases placed above the cone, the top reaching within six inches of the surface. 
5. A block composed of brick or stones and hydraulic cement. 
6. A bottle witll three others just below the surface pointing to the lower one. 
The centre of the station in the cone is either the centre of the periphery or the intersection oJ 

two lines drawn on the head of a copper tack driven in a stub placed and packed inside of cone, 
and sometimes extending within a foot of the surface; or, when a block is used, by the intersection 
of cross-lines on the head of a copper bolt inserted for the pUTpose. The initials U. S. C. S. aro 
occasionally cut upon the block. 

Of' tJ1ese and other Yarieties of underground marks which have been adopted at times from 
choice and again from necessity, the stoneware or iron cones arc clearly to be preferred. 

THE SURFACE 8TATIOJ'\ MARKS. 

The surface marks are so varied in their character, and depeml so much upon the nature of the 
ground, that no sp{!Cial mies can be established for their selection. What would be highly appro
priate in one ease would he equally inappropriate in another; and at many localities, such as those 
affected by the winds and waves and una.voidable as stations from the necessities of the workr no 
marks whatever can be arranged or erected with any hope of permanency, except at considerable 
expense. As the object of the surface marks is to secure the position and recognitiou of the sta
tion at any time hereafter, it is eYident that the general priuciple::,; which should govern in each 
case, to the full extent to which the locality will admit of their application, are, permane11.cy or 
durability, facility with which they can be recognl.zed, and the absence of value for any domestic or 
farm purpose. The following methocls of marking have been employed in the survey: 

1. A bole, an iuch or two in diameter, drilled in the rock ~n which the signal stands, and filled 
with lead, sulphur, or a copper bolt. 

2. In the case of earth, a stone block, pillar, or post, marking the centre of the station, and 
three others, two iu line and one at right angles, equiclistant from the centre. 

3. A. larg<' rock rolled to centrn and there sunk, or a block eom;tructcd of brick or stones and 
bydmulic cement, with the usual drilled hole and bolt of lead, copper, or sulphur. 

4. · A.n iron screw-pile, the centre being marked on the cap, and also on a stub inside of tube, 
the top of stub having been previously covered with a disc of copper sheeting, on which the initials 
of the survey aud date are punctured. 

5. Owing to the requirements of the survey, many of the stations are located on the immediate 
line of coast, or on the margin of the low shores of the Gulf and Southern sounds. When situated 
on a sanll knoll or hill, the point is secured by a screw-pile, or a stone block packed in a box or 
framework of wood ; and by the hitrodnction, at and around the station point, of clay or marsh 
mud, or other foreign substance convenient to the locality, and the knoll protected from the moving 
effect of the wind by abattis, constrnetoo of a circle, or circles of' stakes intertwined with brushwood, 
an accumulation of sand being Jess oltiectionahle than the denuding of the station marks. 

6. Or, in case of a raised beach, &abject to being wasbe.d awa.y during a heavy gale, Qr by tbe 
slower a..ction of the curre11ts, beside the usual station marks, a poiat of reference is establishoo back 
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from the shore line, and its relation to the centre of the station, determined by a careful measure
ment of tlie distance and azimuth between the two, so that the duplicate point may be used, or. 
another established as an eccentric station, should such be necd<>d at any time hereafter. 

7. "\Vhen the station is situated on tho margin of a mar:;:,h, or a wooded swamp, it is secured 
by a screw-pile, or long pieces of scantli11g forCl~d a1-1 far a1; pnio;sihle int,) tlw yielding soil, and pro
jecting two or three feet aborn the surface. 

8. Beriide the natural elevations occupied as stations, those of an artifirial character haYe been 
made available whenever it was expedient to do so, snch as light-ho"dses, towers, steeples, houses, 
barns, &c. The centre of the station, when it can be marked, is designated~ in the case of stone or 
cement, by the usnal drilled hole anrl bolt; or, where metal is found, by a point within a tTiangle, 
both deeply engnrrnd; or, in the case of wood, by a wooden pin driven iu an auger-hok bored 
within a tri~mgle cut, or formed by copper tacks, or by a }}iece of cop1)er 1;l1eeting nailetl'to the 
wood and marked as aboYe. 

9. Jn addition to one or the other of the aboye marks, to be selected acconling to its special 
applicability to tlie case, the position is secured, wheneyer possible, by a circular treuch, either left 
open or filled with charcoal or other substance foreign to the i10sition, and then covered np, or by a 
mound of earth or pyramid of stones covering the surface maTlrs. 

10. By points of reference, such as measurements and magnetic courses, from tlJe centre of the 
station to rocks il1 situ, stone walls, houses, trees, stumps, stakes in the prolongation of the lines to 
other stations, or to some prominent hill or building, and to other more OT less permanent objects, 
artificial or natural When the voints referred to are within measuring distance, they should be 
desipnated by a ti·iangle or other appropriate mark. 

11. By a written description and topographical plan of the gTmmd, its surroundings, and 
apJffOaches, including the station marks, the points of 1·eference, and the courses and distances 
thereto. The name of the owner or tenant of the land, and of the resident or iu:i~hbor who has 
been requested to take charge of the station, or of others who will know most about its position, 
should be given. 

12. A11d, finall;), at important stations, hy views and sketehes of the loca1it,y ;md its peculiari
ti<'s, from di.tfen:nt points, as a further means of identification. 

The stone pillars or posts are from four to six inches square, and vary in length from twenty
four to thirty inches; the blocks or monuments, from eight to twenty-four inclles square, and from 
eighteen to twenty in depth, and in all cases sun~ nearly leYel with the ground. The usual cross
lincs to define the actual centre are drawn on these as well as ou the bolts, and the letters TI. S. C. S. 
in some cases cut upon tbe stone. 

-The distance of the three surface marks, whether of stone or cedar, a8 referred to in Ko. :.!, 
should be uniformly six feet from the centre of station, unless a different distance is umIYoidablc 
from the nature of the gronnd. Each should have an arrowhead on it, pointing to the eentrP of 
tbe station, and they should be placed North1 South, aud East, in order to facilitate the search, 
slionl<l one or two be covered up or lost. The distances and c01uses, howeYer, are al"l'a;ys giYen in 
the description of stations. · 

Too great care cannot be taken for the security and identification of the station. 

THE OBSERV A.TIONS AND RECORDS. 

Uniformity in conducting the field operations, and in the order in which the obserrntions are 
recorded, should be strictly observed. 

1. The number of the repea.ting theodolite, its size, aml the Ol'der of its graduation, whether 
from left to right, or right to left, should be entered at the commencement of each volume. 

2. The angles should be measured in the direction of the increasing numbers on t}IJ:i circle, so 
that, in all cases, the first reading may be subtracted from the second, and the station first pointed 
at should be the first named. 

3. \Vhatever may be the number of repetitions of which each series may consist, those taken 
in the direct position of the tek:scope should be separafod from those taken in the reversed position. 

4. If' the tele.soope cannot be reversed, ex.cept by being lifted from its supports, tlte veruicrs 
should be re-read after reversal. 
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5. In the determination of important angles, the pointings should be so arranged as to fall 
upon as many different parts of the circle as the proposed number of measurements will permit, 
witb a Yiew to elimiuate an.r error of gmduation or eccent1icity. 

(;, "\Vhen the angle measured is subject to a correction for phase, the direction of the sun and 
the time should be giYen, as well as the form and dimensions of the tin cone or other reflecting 
ol~jcct observed upon. 

7. The closing of the circle in the secondary triangulation, or the measurement of the angle 
between the last station ana the first, shouhl be made with the same care with which the regu. 
lar angles were determined. 

8. The observations should follow ]n the record in the order in which they were taken. The 
angle between tile signal and sun for computing the correction for phase should follow the observa
tions to whid1 it belongs, and when the station is eccent1·ic, tlie fact is mentioned at the top of the 
page, and the ad!litional angle and distance required recorded in full. 

Eeonomy of imges or s1mce in the record-book is of little consequence in comparison with 
irregularitie,,; in tlle record. , 

It would adu to the completeness of the season's records if a plan of the triangulation exe
cuted should be attached to the first volume; and, al:-;o, jf at the commencement of each station, the 
telescope, fixed at zero, should be pointed at the first station, and then, following the graduation, to 
the next, and so on to the starting point, completing the horizon and recording the reading in 
each case, so as to obtain the approximate value of the different angles to be measmed. 

The following abbreviations denoting the kiml of signal observed upon, its appearance, &c., are 
those generally adopted in the survey. Too great detail in this matter is not cousiderecl necessary, 
having no weight in the computations; as in cases where tile angle is really believed to be affected by 
the couditiou of t1ie atmosphere in either magni(yiug, distortiug, or giving too great motion to the 
signal, thH olJserver will say so, and, after giving hie re;1sons, will re;ject the observations; and if he 
doe:-; uot, thP computer is rarely, if ever, authorized to do so. 

Tile record-Look, for horizontal angles, iR preparell with printed headings for the different 
colu111ns, showing the order in which the details are to he entered. 

:"J3BHEV lATIOXS. 

8i9nal. Degree of Visibility. 

Heliotrope ........ _ .. _ ........ H. Distinct. - - - - .. - - _ - . - . - . - - .. - . dt. 
Cone_ . _ .. _ - - .. - . - - .. - . - - .. - - . C. Bright. . - - _ ... _ .......... __ .. br. 
Pole. __ . _____ - ___ - . - - - - - _ - - _ - .P. Faint __ - . - . - - - - - ...... - ...... ft. 
Tuft._ .. __ ..... _ - .. - .. - - ... - .. T. :Flaming . - . _ . __ ........ _ .... _fl. 
Crotch . ___ - . _ . _ . _ .. _ ..... - ... Or. Diffuse - - . - - .......... - .. _ .. _ dif. 

Steadiuess. JVcatlwr. 

Stead,\' ...... -................. st. Clear .. - ..................... cl. 
Tremulous ___ . __ . ______ - - - ___ tr. FI;ving Clouds .....•... ___ . fy. cl. 
.l\foying __ ..... __ ............. mg. Cloudy . - - -........... - _ ... __ cly . 

Fi gun. Size. 

Round _ ... - - - . - - - - - . _ ..... - - .. r. Point .. - - - - ________ .. _ ... __ .. pt. 
Oyal . ____ - - .. _ .. - .. __ ....... oY. Small _ - - - . - . - -......... _ . _ .. sm. 
Irregular __ - - _ . _ . ___ . __ . - .. __ . ir. Large ........ _. __ .. _ .... _ .... lg. 

NCMBEH OF OBSERVATIONS. 

Tbe mtmher of sets of rc>petitions required for the determination of any one angle must depend 
upon the "rnlue to be attached to the reiomlt. Iu the seconrlary triangulation in which the length of 
the sides .-aries from five to twcuty miles, and especially iu cases where such triangulation is the 
most e.xten<led which the nature of the country wm admit of, and the results of which become in conse
quence of primary importance, the angle should be determined by not less than six Nets, each con
sisting of six repetitions in the direct and- six in the reversed position of the telescope, or twelve 
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set.s of thnm ill the D aml three in the R If tlle triangles belong to the tertiary 8eries, the sides 
being five miles and under iu length, the number of sets will Yary from three to six, according to 
tlw distance along tht' coast oHr which the chain will extend before a yeritication can oe effected 
by connection with a line of the secondary triangulation, or hy the measurement of a subsidiary 
base. ln this dass of m1glcR, each set is ma<le up of three repL·titiom.; in tht' D and three in the R, 
in order to increase the number of separate results with a vie» to comparison and tlie elimination 
of error. 

Vi:J1ile a minimum number of measurements may be prescribed for each ang·le belonging to the 
two order:-; of tri;rngulation refiwred to, tlrn maximum must be left entirely to the judgment, of the 
obsen·e,r In formmg tlii;; judgment tlle elevation of the instrument; the uilforent1y Tefrading 
media tlirough which the line of sight imsses, as over alternate sections of land, marsh, and \Yater; 
the lateral refraction incident to long lanes opened tllrough the fore:;t 01· swamp; the appearance 
of tlte :-;igual aml the condition of the atmospheTe, will be taken iuto consitleratiou, and tlie observer, 
from oue cmrne or another, may deem it advisable to multipl,y his observations until he becomes 
8atisftecl that. he bas obtained the Yalue of the angle, or until an apparently discordant result is 
nentralizetl or pron•cl to be exceptional. 

In the case of anxiliary points determined with a concluded angle, such a8 light-houses, 8pircB, 
chimneys, &c., and otheTs specially thrown in between the secondary and tertiaTy stations to facili
tate the operations of the topogmphical and hydrographical parties, a single measurement of six 
repet.itions, tln·ee in the D, and three in the n, will he sufficient. Care shoulll be taken, hO\'rnver, 
that the unobserved angle should not greatly <lifter from 90°, and especially that each determina
tion of this character should have its check or verification b;y a secoml determination from a dif~ 
forent oase. 

THE LDIIT OP EimOR. 

Assuming about 011 to he the limit of enor in triangles of the secondary order, and about 12" 
in those of the tertiary series, it is certain that to secure the desired degree of accuraey the observer 
should gi,-e hh; mtreful attention, SPriatim, to the following point:-;: 

1. To the diameter aml centeri11g of each of the signals to he observed upon. 
2. To the staoilit.y of the stand or tripod on which the theodolite rests. 
~l. To the centering of the instrument, and to its adjustment. for parallax, collimation aml level. 
4. To his personal comfort when observing, by hadng the e;yt> and telescope at the same height 

wheu standing; in a natural position, and bj aYoiding the necessity for auy strain on the body or 
twist. in the neck to look at any particular signal. 

5. To the preservation of the leYels whilP observing, and to a certain degree of rapidity in the 
pointing consist.ent with a clettr and decided bisection of the signal. 

G. To taking the different sets 1·equired for the determination of thP angle, part on 0110 day and 
part on another, or dividing them between the a. m. and p. m. 11eriods for observing. 

7. To declining to observe under any mm1ifestly improper or doubtful condition of tlie atmo
sphere, as shown principally by the signals. 

The observations taken on a day when the sky is entirely overcast from sunrise to sunset arc 
the most reliable, ancl next in value are those taken during a calm afternoon when the sky iB 
wholly clear. The a. m. observations made before the sun has dissipated the vapors of the night, 
or has quieted down the irregularities in tlie lower stratum of the a,tmosphere by an equalization of 
the temperature, are believed to be the most uncertain. TJ1ese irregularities ma;v he recognized bj
an unusual refraction or elevation of the signals aboYe the horizon, beside the jumping, duplication, 
or distortion of the image, and tbe greater the yertical refraction, the greater will be the probability 
of a slight lateral deviation in the ray. 

After the preceding precautions have been strictly obsen-ed and the prescribed number of 
measurements taken, the next step will be to examine the separate Yalues of eaeh angle with a view 
to ascertain the probable accuracy of the pointings. 

Assuming that repeating tlteodolites of the highest character are employed, the probable error 
of any angle in the secondu1·y triangulation should not exceed 0". 7 or 0". 8, and this result is gen
erally attained when, in a series of not less than six separate sets, each of six repetitions in the 
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direct and six in the reversed position of the telescope, the difference between the highest and 
lowest of those values is from five to six seconds, and when the number is increase<l to twel--ve the 
difference between the extremes docs not exceed about ten seconds. 

The above differences arc merely recommended as a general test to be applied to the observa
tions before the assistant leaves the station. It is not improbable that after the prescribed number 
of sets has been taken a critical examination of the values1 and of the circumstances under which 
they were obtained, will &how that additional measurements are necessary or a1lvisable. There arc 
other errors beside those of pointing, which, notwithstanding every precaution, may largely 
increase the probable error of the resulting angle. The fact of au agreement among separate 
measnrements is not a proof of ha\ing obtained the correct value of the angle unless those meas
urements were made under different conditions of the atmosphere, and during a. m. and p. m. to 
guard against an altogether one-sided refra-0tion and illumination of the signal. 

PROBABLE ERROR. 

o, o1, 0 2, &c.=the observed values of the angle. 
n=m1mbcr of such values, or sets of repetitions. 

a\,=tlwir arithmetical mean. 
LI =cliffercnces between x0 and o, 01, &c . 
.!'=symbol denoting sum. 
<=mean error. 
r=probable error of any one of the obsen·ed values. 

r 0 =probable error of x 0 • 

1 J 2 ; i • ; /\:l i 
\ fl, o ~ fJ , &c. : Zo i L~ / .._.. ; 

1t-1=5=co. log .............. 9.30103 
E J 2= 44 .... _ .. _ .. _... 1.64345 

' 1--1----·-~;------
o I ,, ~ JI II fl ' " ' 

61 32 10.0113.0,-3 

rn.o i -1 1 

13.ol 1-o! 
16. 0 ~ 1 + 3 

1•. o I 
1 

+ 4 16 
10. 0 ] I -:l ! 9 i 

l~~l_J 14J -~ ~: 

-~-----~-----· 
i 

c, o1, o:!', &c .. : X-ri • 1.::. ; !o. 2 

0 

4:1 44 2'2. () ~l.5 -1.5 I 2. 25 

30.0 -;- (j_ 5 ' 42. 25 I 

24.2 +o.7; 0. 4(1 

lW. 4 +2. 9 ! RH 
18. 5 -5.o I 25. 00 

30.0 +6.5 42. 25 

:Jn.u I -2.9 8. 41 

23.2 
I 

-0.3 0. 09 I i 
25.0 ! + 1.5 1 2. 2J ! 

I 

18. 1 -5,4 I 29.16 
25. 0 I +1.5 i 2. !15 
mo 

' 
-4.51 20. 2.) 
-1 --

:,)3.51 ;J9. 2 i lS~OO 
--·--

0.94448 
'-. - - - .. - . . . - . 0.47224= 2".97 

log 0.67 45. - - - - - . - .. - - - . 9.82898 

r ...... _....... 0.30122= ±211.00 
vti .. -----.... _ . . o.38908 

ro ..... -- • - - . -. - 9.91214=±0".82 

n-1=11 =co. log ..... - - - . . . . 8.95861 
I J 2=183.06- _ .... _.. . . . . 2.26259 

1.22120 
e. - ... - - ... - . . . 0.61060= 4".08 

log 0.67 .i;i .... _ .. __ . 9.82898 

r. - .... - .... - . . 0.43958=±2".75 
v'f2 - - - ... - - .. - - - - 0.53959 

Yo- - - • •• - • • • - - . • 9.89900=::1::0".79' 



 

THE UNITED STATES COAST SURVEY. 119 

'or, using only the differences or residuals, according to the formulre given by Schott, pa.ge 308, 
1856, and without employing Jogarit111ns, 

1st exumpl<', UR aboYe. 

r = 0.845 };,., =2' 1.15 
iJ.'±0 

2·1~ =011.88 
2.45 

2<1 ex.ample, us above. 

The number of measurements required for each angle having beeu taken, the next step will be, 
to apply to each, or to their arithmetical mean, as the case may be, the corrections for phase, or 
eccentricity of the o~jcct observed upon, or those due to the occupation of an eccentric station. 
The angles in the abstract behig correctetl :wcordiugly, if any such corrndion should be necessar,Y, 
the final computation of the tl'iang;le sides will be commenced by computing the spherical excess, 
and by the distribution among the angles of the error found in tlle triangle. 

The examples given in illustration of the following formula) for reduction to centre of station, 
phase in tin cone, eccentricity of signa1, all(l spherical excess, are belinvetl to cover every possible 
case. 

REDUCTIO~ TO CENTRE OP STATION . .. 
When the centre of the station cannot be occupied, the theodolitt> is adjusted at a point as 

close as possible to the ceutn~, which new point is called the eccentric station. To be able to 
reduce the angles measureu at the eccentric to the centre of the true station, it is necessary that 
tlie distance between the two should be measured with the utmost exactness, and that the angle at 
x, between the true centre and one of the stations of the triangle, be carefully determined. 

C =centre of station. 
x =eccentric position of instrument. 
r= the distance Cx. 
o= tlte angle at x between two signals, a and b. 
y' -:-the angle at x between C and the left-hand signal a. 
a,=o the distance Ca. ... 
b= the distance Cb. 

C =the unknown angle at C. 
sin 1" = 4.685574D 

co. sin 1" • 5.3144251 
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The signals are all supposed to be situated to the right of C, following each other in azimuthal 
order. 

C _ 
0 

r siu (o -t_y') _ r sin ?I' 
- + b sin 1". a siu 1" 

The sign given for eaeh term of the formula will be governed by that of tbc sine of o + y and 
of y. 

r =log 2m.2145 .. _ ...... . 
sin (o + y') = 390 Mi' 20" .. 
co. log b ..•... . _ •..•.... 
co. sin 1" ............... . 

r=log 2m.2145 ......... . 
sin ( o + tf) = 3300 20' 40". 
co. log g ......•......... 
co. log sin 111 •••••••••••• 

Example.-Triangle axb. 

0.3452757 
9.9999960 + 
6.0855685 
5.:3144251 

r=2rn.2145 ........ - .... . 
sin y' = 230 29' 30" ...... . 
co. log <t •.••••••••••.•.• 
co. sin 1" ............... . 

1.7455653. - .. +5511.66 
-33".IJ2 

0=610 15' 50"+22".14=610 161 1211 .14 

Exam_ple.-Triangle exg. 

0.3452757 
9.69,.,4163-
6.0910863 
5.::H44251 

r=2m.2145. - - .. - ....... -
sin y5 =2360 24' 15". _ ... _ 
co. log e .. _ ............. _ 
co. log sin 111 •••••••••••• 

1.4452034 .... -27".87 
+5211.88 

0.3452757 
9.6785465+ 
G.1870866 
5.3144251 

1.5253339 ... - 3311.52 

0.34;12757 
fl.9206249-
H.1429692 
5.3144251 

1. 723:>.!J.19 ... + 5211 .88 

When a large number of angles have been ohserved at an eccentric station, and dfffercnt com
binations are required, it is recommended that the directions to the different Rignals be arranged 
in tbe order of their azimuths, starting from the line :rO, as shown in the following example, and 
that the correction for each line be computed by the formula 

r sin y1 

asin 111 

I ' __ A_n_gi_e._l Untle+r JJlOO. i 

(o+y) 

Over ISOD. 
By adding or subtracting the torrections for the two lineR iu

closing the special angle according to tl1e signs given in thii.; table, 
the reduction to the centre and its sign will be obtained. The di
rection to the right-hand signal always represents (o + y). :1' 

I + 

Example . 

. ~-----------~---~-------------·-----------

! 
., to C I ., to a x to b '" to c '" to d !I x t<1 e •i _"'_to_/_

1

1 x Yto
7 

fl II 

•---- 0° or 180° ~- __ v' _____ ,. __ 1_1• __ , ___ 11_• __ ,.~ y& _" ,_ y6 

OOo 00' 00" I 28° 29' 30" 89° 45' 20" 139" 28' 40" . 1850 32' 10" 2300 24' 15" 28(>0 H' 50" 13300 20' 40'; I Direction 

I
I Sine 

Log r 
I c~. log dist. 
i Co. sin 11

' 

I Corrooti~ 
I
I 9. 6785'> !•. 99999 9. s1214 8. 98441 9. 92062 9. 99:!02 9. 69«2 

0. 34528 0. 34528 0. 34528 0. 34528 0. 34528 o. 34528 0. 34528 

i 6. 18700 [ 6. 08587 5. "92010 5. 99965 6. 14297 6. 04576 6. 00109 

I 
~~ 11--~:-:-~--7-•-:-~:-~-~-3-1--._-~-:-;-~~-1-:-:-~~-:a-·-l·-:-:~~4~-·11--~-:-:-:-1 

1 
<i=33.52 b=55.66 c=24.69 d=4.40 e=52.B8 /~40'.

1

94 g=27'.
1

8fl I 
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Hence, the corrections would lie, fo1· the angle between 
If ii 0 I II II 0 II 

a and b=+55.66-33.52 and C= 61 l;J 50+22.14= Gl Hl 12.14' 
a " c=+2.J..Gfl-33.52 '' C=llO ;)!) 10- 8.83=110 DH 01.17 
a " cl=- 4.40-33.5:! " 0=1;37 02 40-:J7.92=157 O:! 02.08 
c '' c=-.":i2.88-24.G!l " O= oG G:; 3:J-77.57= !Jli 54 17.43 
I ,, !J=-21.88 + 4!).!)J " 0= 50 OJ 50 + 22.0G= 50 OG 12.0G 
g " a=+3:~.J2+27.88 " C= 38 08 50+{jl.40= [i8 O!l ;'il.40 
fam1 a=+:~:~.W+49.fl±arnlC=lOS H ,10+83.Mi=l08 l(i 03.4() 
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The above eccentricity nrn~· be considered much greater than tlw m·eragc. Oecasionally it iR 
very small, as '"hen, by some mistake, the iustnmwut, mou!ltl•d 011 a higli tripod, cannot be ad
justed exactly oYer the centre of station, but l1 few inches off, in one direction or the other. The 
distance and direction, in all cases, shoulcl be most car~folly detennined; and, if the. ececutricity 
is large, the triangle sides, or distances, should be re-computed with the observed angles corrected 
by an approximate reduction to the centre. 

CORRECTION FOR PHASE IX TIN C.:O:XES CSED AS SIG~ALS . 

.r~station of obserYer. 
·c=thc sun; or, xC, the azimuth of sun. 
y=anglc between sun aud reflecting cone. 
Ct=distance between ob8errnr and cone. 
r=meai1 rmlins of cmrn. 

If the pointing is made on the bright reflecting line exhibited by the cone, then 

, . _ ± r cos :Jzy 
correction- a sin 1,T 

lmt if there is 110 suclJ reflection, and the pointing he made on the white illmuinatPd part of the 
cone, 

Bright phas.>. 

r=0"'.215 .. _ .... _. _ .. __ . 
y=890 401 , cos z. _. _ .... _ 
a=l8206m, co. log. - . _. - __ 
sin 111 co. log. __ . _ . _____ _ 

correction=l".72 ...... __ 

r=0"'.215 ...... _____ .••.. 

Y= 176°1 cos 1- _ . --. -.. -. -
a.=1820H"1, co. log. ______ . 
sin l" co. log .. _ . _ ..... __ . 

. r cos2 i\-Y correct10n=±-----.-' a s111 1" 

9.33244 
9.85074 
5.73979 
5.31443 

0.23740 

9.33244 
8.54282 
5.73!)79 
5.31443 

E.ramples. 
White phru;c. 

r=Om.215 ... - .... _. _ - - - -
y=89040',cos z· ... _____ _ 

cos ~ .. - . - - . - -
a=l820Gm, co. log ..... - -
siu 1" co. log ...... ··-··-

1".2.2 . .... ~. 

r=Om.215 . _. - ... - - . - .. - -
Y=l71.i0,cos~--···-··---

cos z -..... --.. --
et=l8206m, co. log._ ... _ - . 
sin 1" co. log __ ..... - .. - . 

correction= 0".08 .. - - _ _ _ _ 8.!J2948 

9.33244 
9.85074 
9.85074 
5. i397!l 
5.31443 

0.08814 

~l.33:!44 

8.54282 
8.54282 
D.73!J7!l 
3.3H±:~ 

Tb0 bright phase belongs exclusirnly to the cun-ed cones usnaJly employed as signals in tile 
primary and secondary triangulation. 

The line of reftection, or the illumination, is always on the same side with the Run. If, tlicrefore, 
the dire'ction to the second signal is l)U the same side of the reflecting cone as the sun, the correction is 
additive to the observed angle; if on the opposi,tc side, imbtractive. If botli si~nals are reflecting, 
or illuminated cones, the difference betwe.en t11e two additive or subtractive corrections, as tile 
ca.se may be, ls the correction to be applied ± to the an!:le. 

16 
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The angle between the sun and the signal should be measured immediately after completing 
the set of repetitions to which the correction must be applied. Should the angle be omitted, but the 
time be recorded, the azimuth of the sun may be computed. It should be also matter of record 
whether the cone reflects or merely shows whitn. 

CORRECTION FOR ECCENTRICITY OF SIGNAL. 

C=centre of station. 
X=the eccentric object, or part of signal observed upon. 
r =the measured eccentricity. 
a=the station of observer; also, the distance aC. 

Correction=± .r 111 - a SIU 

Let us suppose, for example, that, during the occupation of the stations, a, b, c, and d, t11c pole 
at C was out of adjustment, or that x the object observed upon was not in the vertical of C, and that, 
to corrnct the errror, the following measurements were made of the chord, or the i)erpendicular, 
from c to the different directions, viz: om.155, om.293, om.182, and om.096. 

r=(P".155, log............ 9.19033 r=0111.293, log .... __ . . . . . . 9.46687 
a=G5oom, l?g a sin 1". - _ _ 8.49849 b=820Grn7log b sin 1" ..... _ 8.59971 

correction=4' 1 .92 .. _ .. _ - . . 0.69185 correction=7".SG .. _ ... _.. 0.8G71G 

r=Om.182, log. . . . . . . . . . . . 9.26007 
c=12020m, log c sin 1".... 8.7G548 

r=Om.096 ........ - . . . . . . . 8.98227 
d=l0008m, log d sin 1". _. . 8.68592 

correction=3".12 ..... __ .. 0.49459 correction=l".98... .. . . . . 0.29G35 

The diagram shows that in the triangles a.Cb, bOc, and cCd, the corrections to the observed 
angles should be ,,,. 

II II II 

for Cab.. + 4.92 
for Cb a._.... -7.36 

Obc .. - . . . . . . + 7.36 
Celi ......... -3.12 

SPHERICAL EXCESS. 

·ced .... .... . 
Cdc ........ . 

+3.12 
+ 1.!)8 

Every angle measured in the ordinary operations of geodesy is a spherical angle, and com.;e. 
quently tlit sum of the three observed angles of any triangle should, theoretically, exceed 1800. 
This spherical excess becomes appreciable only when tlie sides are from four to five miles in length; 
and being so small a quantity in proportion to the errors of observation, it is entirely overlooked in 
triangles of the third order. 

In the secondary and primary triangulation, the spherical excess is applied to determine the 
error due. dirMtly to the observations. One-third of the computed excess is deducted from each 
angle of the triangle, a.nd the difference between the resulting sum of the angles and 1800 is the 
error to he distributed. 

Let a, b =triangle sides. 
C =the included angle. 
A=equatorial radius .............. 63i7397m.16, log=6.8046435 
B=polar radius .................. 635G07Sm,g6, log=G.8031893 

- ,;· B2 c =the eccentricity= 1-A2 

e2=0.00667 43f2 ...................... -......... 1og=7.8244104 
1, =mean latitude of the three stations. 

_ ab sin C (l+ e2 cos2L) d 1 . _ 1+ e2 cos 2L 
e - 2A2 siilT"-----, an ma nng m- 2A~ sin 1" ' 

we have e=ab sin C 1n. 
The latitude being the only variable quantity in the formula m, we make the latter a constant 

by computing it for every 30' of latitude likely to be embraced in the survey, and tabulate the 
results. The value of m for intermediate latitudes may be taken out by inspection though such 
precision is only necessary in the very largest triangles. ' 
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Computation of m. 
L=240, 2 L=480, COS=9.8255109 

&, log=7.8244104 

A 

log e2 cos 2 L=7.64!J9213 
e2 cos 2 L=0.0044603 

1+ & cos 2 L=l.00446()3 
log 1 + e2 cos 2 L=0.0019351 

log 2 A 2 Rin 111 =8.5958918 

m for lat. 240=1.4U60433 

sin 1". _ ....... _ .... __ ... . 
log A.2 •••••••••••••••••••• 

log 2 ......•.............. 

log 2 A2 sin 1" ........... . 

4.6855749 
3.6092869 
0.301()300 

8.5!)58!)18 

I 
! j, I 

Latitude. ! log 1n~ ! , Latitude. 1 

I :" ~ -1-. 4-05-~-;-:: =--10-~, 
1

),! 

Joi; m. log m. f, Latitude. I log m. II Latitude. ! 

1.40= ,,- ::0:·
11

- ,~= r ~,I-,-_-40-~~-~!-
25 oo 589 I: 30 

529 1 30 456 i'i 48 oo I :JH 
5il4 41 00 451 1' 30 376 

:~~ 42 : ::~ 1! 49 : ~~~ 27 ~ :~ I: 34 : I 
~~~ I' 35 : II 

510 ! 30 43G 1[ 50 00 361 30 

28 00 
30 

29 00 
30 

30 00 
• 30 

31 00 

Denomination. 

A 
B. 
c 

569 ! 36 00 
564 i' 30 

['6() ii,,,' 

Jj6 

37 00 

30 

551 38 00 

505 43 00 431 11 30 356 

:~ j! 44 ~~ !: l·I: 51 ~~ ~~~ 
491 I, 30 410 52 oo 341 

1. 40547 i' 
Ii 

30 l.40:~~ I! :: : 1.40:~~ 11 

53 
: I 1. 40: 

c 

Example. 

Obser\'ed angles. 

Preliminary comp. 3ry t. 
7.5° 20' 4()1' 

43° 231 30" 

61° 15' 50" 

Preliminary comp. lr'J A 
800 22' 10" 
490 27' 30" 

50° 10' 20" 

b=A. to C 
<=A to B 

] I I ] ~ . 
"' "' I ii 
~ ~ I ~ I ,,;s ! ~ 

~6"°°"'.1-~~~~i 
.............. 1 o. 01437 I 
.............. o.83695 I 
_______ ______ _ n. f)4~)·2 I 

ssmm.2 I 

I 

3- 66423 

3, 770'.!0 

r I 
•. • ••••..••. I 7"~9 .... ~~~~~~:. i ~::~~ 

,_-_::_~~-~-:~_:.~: ._:_::_~~_:_::_~=~l-1_'.:-:-c-':::::~.;~~~>1--:-::-~-::-"-
c=A«o B 9:iQ16'°. f 4. 98-053 

Computation of 8JJlierical excess. 

a=65oom, log ........... . 3.81291 a= 122755m, log ......... . 5.08904 
4.97596 
9.88535 
1.40408 

1> = 4615m,6, log ..... · · · · · 
C =61C 15' 50'', log sin .... 
m for 36° L., log .••....... 

3.66423 b=94616m; log .......... . 
9.94292 C =50°10' 20", log sin ... . 
l.40500 m for 45° 15' L., log .•..... 

s= 0''.067 . . . . . . . . . . . . . . . 8.82506 e=2211.617.............. 1.35443 
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DISTRIBUTIO:N" OF ERROR. 

In the primarJ· series the errors are adjnstecl b.Y the application of the method of least squares, 
as explained and exemplified in appendices Nos. 33 and 14, Annual lwports for 1854 and 1864; or 
distributed in proportion to t]le probable error of each angle as determined directly from the 
measures of the angles. 

In the secon<lary triangulation the error is distributed as above, or .in inverse proportion to the 
number of measures taken of each angle, or, in less important cases, equally among the three angles. 

In trian~~les of the third order the error, as a rule,is equally distributed among t.he three angles. 
Example . 

. ..: I 1' ] I ~ '§ I 
'1 C ' ~ I ~ ~" 

I 
~ 1:g, ,; l ~ I E .s ~ al 
.5 [' _J:; ,

1 

Obscrrcr1 angks. .§ I ~ g; gl· ~ ) ~ 
@ I -c ~ t: -~ I ·e o ..... I ~ 

I~ :Pl 1 ~ I ~ ~ r _ ~ 
1 --i : I 1 l=: 0 ''.""'" • ,,,..,,, I 

A 10 48 34 16.5 i+ 1.4 I 17.!J 1- O.G ' 48 3·1 17.3 0.12.)()()5() I 
B 86 rn 10.6 j+ 2.0 1 12.6 1

1
- o.G I so 1~ lorn 9.99904;;8 

c 12 45 13 30.2 + 1.1 I 31.3 1- O.G 43 13 30.7 9.831113:>3 i. 

-j I I 
57.3 I I 

Sp. excess 1.8 I A to C 304z4m .49 4.5ill:l935 

- , A to B 25913"'.91 4.413533.0 \I. 
55.5 \ 

4.51 I ! Error 

L. M. Z. 
The fornmlre, tables, and examples for the computation of the geodetic latitudes, longitudes, 

arnl azimuths, are given and fully explained in appendix No. 36, Annual Heport for 1860. 
For the sake of easy reference <luring the rapid and numerous computations of this character 

req nired from the assistant in the field, the signs, and their application, of the corrections depeudiug-
011 the relation of the given azimuth to the different quadrants, and on the algebraic sig1rn of dL 
and dZ, are tabulated as follows : 

Corrections to ~iven Latitude~ 

I 
o o I o 

Z= Oto 90 j Z= ootolso 

Z = 270 to 360 I Z =180 to 270 

dL subtractive from L. ,~-d_L_a_d_di_ti_v_c _to_L_. __ 

+ 1€53.590 

+ z~.760 

+ 0.084 

0.268 

-dL~+ 1850.166 

-448.308 

+ .051 

+ .005 

.000 

-clL~-44~.252 

Corrections to given 
Longitude. 

Z= Oto 90 

Z=OO to 180 
dM additive tD M. 

,., 
Z=180to 270 

Z=270 w 360 

I dMaubstractivofromllf. I 

TRIGONOMETRICAL LEVELLINl.f. 

Correction,, to gi vcn 
Azimuth. 

Z= Oto 90 

Z=90to180 

dZ snbtra.dive from Z. 

Z =180 to !!70 

Z =270 to3f_i0 

dZ adi!ith•o t.o Z. 

'\Vhen vertical observations are taken the height of the telescope above the ground at each of 
the; .-.tations occupied, and of all the signals or objects observed upon, should be carefully measured 
and duly entered in the record. 

Rceiprocal zenith distancet measured at any two stations at the same moment of time, or 
under the same supposed condition of the atmosphere, give the best results. \Vhen reciprocal, but 
not simultaneoui:;;, the observations should be made on different days, as in the case of horizontal 
angles, in or<ler to obtain, as far as possible, a mean value of the difference between the respective 
angles, and an average value of the refrootion. The same care should be taken when the zenith 
distance is measured at one station only. 

Experience has proved that the refraction is greater and more variable at sunrise than a.t anv 
other hour of the day ; that it gradually diminishes, in both respects, until 9 or 10 a.. m. ; th;t 
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·.Jetween those bours and 4 p. m. it is comparatively stationary, and from 4 p. m. to sunset it 
ucreascs in amount and variation, bei11g the greatest during the night. The best period for 

abserving, therefore, is between !) a. m. and 4 i1. ·m., and the worst at sunrise and sunset. 
The condition of the atmosphere and the relatile refraction may be so different at stations 

situated more than twenty miles apart, that, as a general rule, the difierence of level determined 
even by reci1Jrocal ·observations cannot be relied upon for the desired degree of accuracy at 
distances gi·eater than about twenty miles, unless a very large number of meairnrcmcnts have been 
made under the most favorable circmm;tances. The higher the elen1tiom~ the more reliable the results. 

vVhen a station is occupied for vertical observations the zenith distance of every signal in sight 
Rhould be measurerl, so as to have more than one check for each altitude. A number of such 
measures and differences of level should be so combined, by the method of least squares, as to give 
the. most J>rolJable values for the respecth'C altitudes, as well as for the coefficient of refraction for 
the period of observation. 

I.-By reciprocal zenith distances, simu.ltaneoiis or 1wt. 

Let Z, Z' = the measured zenith (listances of the telescopes at the two 8tations. 
K =distance, in metres, between the two stations. 
I~= radius of cm·,, a ture of ,the arc joining the two stations. 
U =angle at the earth's centre, subtended by the arc. 

Ii, h/ = heiglits of the two stations above mean tide. 

C = K h-h/ = K sin~(Z'-Z) 
l~ sin 1" . cost (Z'-:t; + C) 

If the telescope is not obserYed upon, but some other object, such as the heliotrope or top of 
crutch, the measured zenith distance must be reduced to the telescope b;r the formula reduction 

r 
o=± K sin I"' in which rreprescnts the height of the object, above or below the telescope. 

. f 1 The value of R, or o 1~1,,, (which depends on the mean latitude of the t-wo stations and 
:.Slll 

the angle made by the arc with the meridian,) may be computed for different latitudes, and for 
angles varying from 0° to 90°, as in the following table: 

1 Latitude 25°. Latitude 30°. Latitude 35:>. ~ 
I I 

Angle.-----,------------------------ ' 
logR I co. 1. n sin }I! j log lt co. I. It sin 1" 

1 

log R I co. l. l: sin l'" 

--, ---i----, :--~---1 

o I 6.S02:il2 s.;;ua1:i ' 6.E02823 I s.5116-02 

i / 

I ' 
6.803167 8.511258 

10 2584 11841 I 2888 I 11:;37 

j)() I.' ~791 IJG34 : 3078 11347 
30 3109 11316 \ 3J68 110;;7 

40 3498 10927 I 3724 I 10701 

: II :4~830~ ~~~~ '11, :~: 11; ~~~~ 
80 09393 4940 09485 

:JO 6.804902 8.509523 G.80500G €.Won~ 

3'-'26 1119~ 

I 3395 11030 I 
I 3655 10710 
' I ;1973 10452 
i 431~ 10113 

\ 46J';! mrna 

! 4ti!J'..! 095:!3 

! 
500~ 09363 

i 
Ci.80Jl:.!l 8.309304 

---··---~-- -
__________ , ____ 

I I.atitude 5{P. ---1 Latit.ude 400. i Latitn<le 4~0. 
Angle. I------- --- - --!---·--------- ------c------
__ j log R co. I. Rain l'" I i co. I. l: sin 1" 

i 
I 

I i 
log J{ [ co. I. R sin 1" 1 

I I 
logR 

I 0 II ,,-----1----------1 
0 6.803534 8.510801 I B.51013:1 G.8rolll3 8.51{)512 

i 
6.1lli4:!9~ ' I 10 : 3586 10839 i 

20 I 3734 10691 I 
30 I 3961 10464 

: ·11 =~ 
~ 4815 
'11) 0043 

8000 • I 6.805243 

10186 

09889 I 09610 

00382 

i 092:1-1 

8.509182 

3!157 1-0463 43\lS 

4083 

I 
1a342 i 44:J~ 

4276 10149 
j 

459\l 

4514 I 09911 478~ 

4767 I 09658 I 400B 

5005 094;20 5194 

5197 oms 5355 

5325 09100 54"9 

5'!69 8.509056 :HOO 
I 

~191 

10H[t7 

011993 

09833 

09426 

09231 
00070 

0$966 

'. 

I 

I 
\ 

! 
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Example. 

K =23931 m,6 ..... -. distance between two stations, Santa Cruz and Mt. Bache, California. 
z =870 34' 34".6 .. observed at, Santa Cruz 8tation, upon top of pole at Mt. Bache. 
Z' =920 34' 57".4.. obserYed at Mt. Bache, upon top of llOle at Santa Cruz station. 
L =370 02' . _ ..... 'mean latitude of the t,wo stations. 

angle=5lO 55' ....... angle made by line with the meridian. 

Reduction to l-ovel of tel08copes. 

m m 

Mt. Bacbe--top of polo above ground .. 
Mt. Bache-telescope above ground ... 

4.72 Santa Cruz-top of pole above ground 5. 77 
1.65 - Santa Cruz- telescope above ground. 1.5o· 

r=+3.07 r=+4.27 

r=3.07 ... _ ... _ .. _ .. __ . _ .. 

co. log K ................. . 
co. sin 1" ....... _ ..... _ .. . 

0.4,8713 
5.62103 
5.31443 

1.42259 
reduction to telesco11e .. _ . + 2u" .46 

0 I Ii 

observed Z ........ - .. - 87 34 34.60 

z ..............•. - - . . . . 87 35 01.06 

r=4.27 ............ _ .. _ .. _ O.G3043 
co. log K . . . . . . . . . . . . . . . . 5.62103 
co. sin 1" ......... _ . . . . . . . 5.31443 

1.5u589 
rei.luction to telescope.___ + 36".80 

0 I II 

observed Z' . . . . . . . . . . . 92 34 57.40 

Z' ............ _ ..... _ . 92 35 34.20 

Computation qf h-h'. 
0 I II 

logK ..... ---··· 
co. log R sin 1" .. 

4.3790 
8.5101 

Z'-Z ....... . 
~ (Z'-Z) .... . 
Z'-Z+C ... . 

5 0033.14 
23016.57 
51328.06 
2 36 44.03 

log K................ 1.3700 
sin~ (Z'-Z) .. ~. . _... 8.6405 
co. log cos~ (Z'-Z+C) 0.0004 

loge ..... - - .... -
c ...... --.. - .. 

2.8891 
774.56 

z(Z'-Z+C) .. 

Difference in height of telescopes ..................... _ .............. _..... . ....... . 
Telescope at Mt. B;1che, higher than that at Santa Cruz. __ ... _ ... _ .. _ . __ . _ . _____ ... _ .. . 

Difference in height of ground .............. _ ... _ . __ ............ _ . _ .... _ •........... 
Santa Cruz station above mean tide-by spirit level .................. _ .............. . 

Mt. Bache above mean tide ...................•...... _ ... _ .... __ ... __ ..... _ ........ . 

II.-By the zenith distance nieasured at one station. 

Let Z =the measured zenith distance of the signal or object. 
K =the distance between the two stations, in metres. 
m =the coefficient of refraction. 

K 
C = R sin 1" 
dh=difference in height between the two stations. 

dl1= Kcos(Z+mO-zO) 
sin (Z+mC-C) 

Example. 

3.0199 
m 

1046.90 
-0.15 

1046.75 
108.87 

1155.62 

Z=87° 07' 18".8 ...... ·observed at Farmingt-On upon crotch at Mt. Blue. 
K=15519m ........... distance between Farmington and Mt. Blue. 
m=0.071 ............. coefficient of refraction. 
L = 440 42' ... _ .. _ . . . . mean latitude of the two stations. 

angle=65° 44' .. - ........ angle made by line with meridian. 
T.elescope above ground=2m.2 Crotch aboYe ground=4.m,4 
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0 I Ir 

log K. ___ . 4.1907 (J •. - .. - - . 50111.2 
m.... . . . . 0".071 

z+mc ..... . 87 07 5-1.4 
87 03 43.8 
Su 5!) 33.2 

logK .... . 
table. . . . . . 8.5093 z+mc-~c. 

z+mC-C ... 
cos ...... . 

mC . . . . . . . 3511.6 co. siu ... . 
Jog C. . . . . . 2.7000 

d lt-betw;een telescope and crotch .. _ ..... _ ......... _ . ____ . __ .. _ .... _ .... _ ....... _ .. _ . 
Telescope above ground ............. - . - . - . - .............. _. _ ........... . 
Crotch abo\·e ground ....................... _ . _ ... _ . _ .... _ . _ . _ . __ . __ .. _ .. 

d li--between ground at Farmington and Mt. Blue __ - _ . _ . __ . _ . _ .. __ . ___ . _____ .. _ .... _ . _ 
Grnund at Farmington above mean tide ....... _ ......... _ ... __ ..... _._ .. . 

Ground at Mt. Blue above mean tide ................... _ ............. _._ 

III.-By the observed zenith distance of the sea horizon . 

.Z =the measured zenith distance. 
R =radius of curvature of arc. 
m =coefficient of refraction= 0.078. 

R 
Ji= 2(1--=-nip· tan2 ( Z-900) 

Example. 

• z = 900 241 1911.l Telescope above ground ............. . 
L=410151 

angle=150 
State of tide-lJelow balf-tide. __ .. _ .. . 

R = 6.8038 from table. 
(l-m)=(l-0.0'78)=0.922, log2 ••••••••• 

log 2 ....... . 
9.92946 
0.30103 

log R .. _. 6.8038 
2 (l-m)2 •••••• • • • • • • • • • • • • • • • • 0.23049 0.2305 

R 
2(1-m)2 ··-············· ----··-·-····-·-··-·-----·-·- 6.5733 

( z_900) = 24' 19", taug2 ........•...................... 5.6994 

it It-between telescope and sea horizon ................. . 
Ill 

187.37 
Telescope above ground. _ . _ ... _________ .. __ ... _ . __ . __ _ -1.67 
Reduction for state of tide .. _ . _ •..... _ ............. _ .. -0.30 
Height of station above mean tide. _____ .... _ . _ ...... __ . 185.40 

IV -By Qbserved angles Qf elevation or depression. 

A= the observed angle, expressed in seconds. 
K=the distance, in metres, between the two stations. 

constant= 0.00000485 =log 4.6857 4 
constant= 0.0000000667 =log 2.82413. 

d lt= 0.00000485 KA± 0.0000000667 K 2 

m 
1.67 
0.30 

127 

·1.19086 
8.709i1 
0.00060 

2-90117 
m 

796.47 
+2.20 
--1.40 

7B±.!!I 
101.20 

This fo1·mula gives the difference in height between stations not more. than ten or fift€en miles 
apart, with a probable error less than the uncertainty in the coefficient of refraction. 
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Example. 

A=2o 521 41".2=10361".2=angle of elevation. 
K = 15519m =distance between the two stations. 

log A............ 4.01541 
log K. . . . . . . . . . . . 4-.1908t3 log K 2 •••.•••• _ • • 8.38172 
constant......... 4.685i4 constant ... _ .. __ . 2.82413 

lJ] m 
2.89201 7n!.85 

16.06 
1.20585 - ... lG.06 

dh=7913.91 

THE COEFFICIENT OF REFRACTION. 

The coefficient of refraction, or proportion of the intercepted arc, is determined from the 
observed zenith distances of two stations, the relative altitudes of which have been determined b;i;;. 

the spirit-level; or, from reciprocal zenith distances, simultaneous or not, under the assumption that 
the mean of a number of observations taken un<ler favorable conditions will eliminate the difference 
of refraction which is found to exist, even at the same moment, at two stations a.few miles apart. 
Such a co-efficient may be established for the level of the sea, or for high elm·ations, or for lines 
over wat{)r or over land. As, however, the clifference of height, deduced from trigonometrical 
levelling, depends upon the coefficient multiplied by the square of the distance, it is evident that 
the longer the line, the greater would be the error caused by auy uncertaint,y i11 tile coefficient or 
actual refraction, and that, consequentlJ", there is a limit to the distance for which any assumed 
mean value of the refraction can be depended on for accurate results. 

The average value of the coefficient from the Coast Surrny observations in the New Englaud 
• States, is, 

between primary stations. . . . . . . . . . . . . . . . . 
of small elevations ........ _ .... _ ....... ; .. 
of the sea horizon ......... _ .............. _ 

0.071 
o.orn 
O.Oi8 

To detennine the coefficimit of rejracti~n from ?·eeiprocal zenith d,istmwes. 

() = angle at earth's centre subtended b;r arc. 

K C-----Rsin l" 

F =angle of refraction. 
m = cciefficient of refraction. 

F=C -2-(Z'+Z-1800) . 2 

E=mple. 
Adopting the observations and corrections in the example to 17 and leaving out, as in that 

case, the very small corrections tlepencling on the height of the stations above the mean surface of 
the sphere, we have, 

Z+Z'-1800 ....... . 
~(Z+Z'-1800) ...... . 

c 2 -. - ... -- .... -
F ...... ··-···-

II 

10 35.26 
5 17.63 

6 27.33 

1 09.70 

II 

log F~ 69. 7 ........... . 
log u, 774.66 .. _ ..... . 

m =0.089975 ....... _. 

1.8432328 
2.88!Jllll 

8.0541217 

To determine the coefficient from the zenith distance observed at one station, when the alti
tudes of the two stations above half-tide, or their difference in height, have been determined by 
the levelling instrument. 

Compute the true zenith distances, Z' o and Zo, of the two given points, and the difference 

between the true and the observed zenith d'istanoo ;ill be the angle of refraction, F ; and 1n = ~ 
i(Z'o+Z0)=90°+~ 
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Example. 

Adopting the data afforded by the example to II, we have, 
li' + h = 97501.4 7, supposed to be determined by levelling instrument. 
h' - h = 794rn.27, supposed to be determined by levelling instrument. 

Z =observed Z. D.+correction for height of crotch aboYe telescope. 
Z=870 071 18".8+29".2=870 07' 48" 
K = 15ii19m =log 4.1908637 

0 
C =50111.2=8' 211'.2; and 2 =4/ 1011.6 

R2=3.6102 K 2 = 8.3817 
12=1.0792 4.6894 

4.6894 

R=6.8051 
2=0.3010 

7.1061 

3.6923 = - 0.00000049 

lt1 + h=2.9892 
2 R=7.1061 

5.8831 = - 0.00007641 

0 

- 0.00007690 

0.99992310 

log 9.9999666 

II 0 I II 

.g (Z1
0 +Z0 ) = 90+4 10.6=90 04 10.6 

i ( Z' o-Zo) = 2 55 46.7 

true Z0=87 08 23.9 
obseryed Z=87 07 48.0 

h'-h=!:l.8999682 
K=4.1908637 

lt'-h 
---,r-=8.7091045 

( 
h'+li K 2 

) 1 - 2 R - 12 R 2 9.9999666 

tan=S.7090711 
20 55' 4611• 7 

F= 35.9 ........ log=l.5550944 
C= 501.2 ........ log=2.7000111 

9n=~=0.0716 .. _ ..... log=S.8550833 

== 
THE THREE-POINT PROBLEM. 

129 

If three points, forming a triangle of whfoh the sides and angles are known, or can be com
puted, be visible from a fourth point P, it is required to determine the position of P. 

Set up the theodolite at P, and measure the two angles subtend eel by any two of tlie given sides. 
This problem is of use in cases where tlie regular triangulation having been completed, addi

tional points are required for the topographical survey, or are needed for special service. The 
angles should be carefully measured, and, in the computations, the logarithms sllould be carried to 
seven places of decimals. 

Three cases of its application are given, as in others, such as when P falls upon one or the 
other of the sides of the known triangle, or on the prolongation of either, the case resolves itself 
into the solution of a simple triangle with one side and the angles given; or the problem is inde
terminate, as when Pis situated on the circumference of the circle passing through the three known 
points-a contingency which rarely occurs. 

l7 

Example for each of the tkree cases. 

Given the side a=11204.5 Angle observed AP C P 1 

Given the side b= 7289.0 Angle obsen·ed 
Given the side c= 6213.8 To find 

Given the aDgleA=lllO 10' 54" To find 

APB-P" 
ABP= 
.ACP=y 
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:p 

P'. . . . 500 06' 1211 

p11 • • • • 430 50' 3811 

S ..... 1800-~ (A+P'+ P") 
s .... - 77° 26' 08" 

.'\t?. 
p 

P' ..• _ ..... 490 47' 20" 
P" . . . . . . . . . 440 09' 30" 
s ........... HA-P1-P11 ) 

s ....... -... so 37' 02" 

P' . . . . 1040 00' 00" 
Pli . .•. 100° 20' 00" 
S ..... 1300-! (A+P'+P") 
s. . . . . 220 14' 3311 

c sin P' 
tan Z = b sin P" t =i (x-y) tan •=cot(Z+450) tan S 

x-S+<, y=S-<, but if tan c be negative, then x=S-e, Y=S+c 

log c ..•.. .•......• 3.7!)75307 
sin P 1 • • • • • • . • • • • • 9.8849100 
co. log b. . . . . . . . . . 6.1373320 
co. sin P" ....... _ . 0.159457 4 

tan Z. _.... • . . . . . 9.9792301 

Z ....... 430 37' 49".G 

cot (Z+450) ....... 8.3785397 
tau S. . . . . . . . . . . . . 0.6519386 

tan e: ••••••••••••• 9.0304783 

£.... . . . ()0 07' 21".7 
S .•..... 7i0 2G' 08".0 

x ....... 830 3:3' 29'1.7 
'!I •.••... 710 18' 4611.3 

Hence, 
PA B ......... 520 35' 52".3 
PAC ......... 530 35' 01".7 

Computation. 

log c. . . . . . . . . . . . . . 3.7975397 
sin P'. . . . . . . . . . . . 9.8829061 
co. log b. . . . . . . . . . 6.1373320 
co. sin P 11

• • • • • • • • • 0.1569894 

tan Z ............. 9.9747583 

z ....... 430 20' 09".2 

cot (Z+450) ....... 8.4631818 
tan S.. . . . . . . . . . . . 9.1805366 

tan c ............ 7.6437184 

£. • • • • • . • oo 15' 0811.l 
s ........ so 37' 0211.0 

x. . . . . . . . so 52' 10".1 
y . ....... so 21' 53".9 

Hence, 
P AB ........ 1260 58' 1911.9 
PAC ........ 1210 50' 46".1 

log c .....• ..•....• 3.7975307 
sin P'. . . . . . . . . . . . . 9.9869041 
co. log b. . . . . . . . . . 6.1373320 
co. sin P". . . . . . . . . 0.0071016 

tan Z . . . . . . . . . . . . • 9.928868" 

z. . . . . . . 400 19' 43" .3 

cot (7hf-45D) ....... 8.91227!)4 
tan S. . . . . . . . . . . . . 9.6116787 . 

E. ••.••.•.•• - • 8.5239581 t'.ln 

e:.. . . . . • 10 54' 50".04 
s ....... 22° 14' 33".00 

x ..... .. 240 09' 23".00 
y. . . . . . • 200 19' 43" .oo 
Hence, 

P AB ........ 550 30' 3711.00 
PAC ........ 550 40' 17".00 

As all the angles and a side in ea.ch triangle are now known, the other sideei, or the distances 
from P to the three given points, can be readily computed. 

PB .............. . 
p A .............. . 
p C .......•..•.... 
PA .............. . 

m 
7194.87 
8999.89 
8107.98 
8999.89 

PB ....•.......... 
p A .............. . 
pc .............. . 
p .A. ••.••.•..•••••• 

m 
7194.94 
1388.54 
8107.91 
1388.54 

m 
PB............... 5256.29 
PA ............... 26W.75 
PO.... . . ... . . . .. . 6263.63 
PA .............•. 2609.75 

The results are verified when both triangles give the same value for the line PA. 
For the problem and an example by Schott, of determining a position by angles observed upon 

a number of given stationfl, soo page 116, 186'1. 

RECTANGULAR CO-ORDINATES ON A PLANE PROJECTION. • 

The method of plotting the position of trigonometrical points by rectangular co-ordinates is 
occasionally adopted in the field, and consists in referring the points of the triangulation to two 
straight lines, intersecting each other at right angles, called the co-ordinate axes. If O be the point 
of interse.ction, or origin of the axes, then y will be the axis of ordinates, x the axis of abscissa, 
and Aa, Oa., .f!FJb x_,_the rectanSl!ll:'>! ~.oi:'!!11ates of a given point A. 
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Should the true meridian be known, let that be the axis of ordinates, and the point of inter

section a trigonometrical point ; if not known, adopt, as the axis of abscissa, a side of one of the 
triangles, which, if extended in one or both directions, wouhl pass through the centre of the trian
gulation, or as near thereto as possible. The trianglllation point at one or the other end of this 
line, as may be preferred, will be, therefore, the origin of ordinates. Whatever may be the direc
tion of tbe line, assume it, for the present purpose, to be a meridian, and count the azimuths from 
south to west, as in the L, M, Z computations. 

The values of the re.ctangular co·ordinates, 'JI and x, are obta.ined by multiplying the triangle 
si<le by the sine and cosine of its azimuth. 

The abscissa, x, will be additive when the azimuth is in the first and fourth quadrants, and 
subtractive when in the second and third. 

The computed ordinate y will be subtractive from or additive to the last ordinate, ac
cording as the azimuth converges to, or diverges from, the axis of abscissa. 

If the ordinates on one side of the axis of abscissa be re~rded as positive, those on the other 
side will be negative. · 

Should the line adopted pass through the chain of triangles, as in the following example, hav
ing trigonometrical points on both sides, compute the rectangular co-ordinates for the points on one 
side, and then for those on the other, and the computation will be verified when the sum of the 
abscissa, on reaching the terminal point, shall be the same by both series. 

w 

2 

\ 
\ 

\ 

1 , 

( 
s' 

\ z:vx-/ 4 ·. 3 
~"-, 

E 

x 

/ 
/ , 

,. 
, , , 

, , 

~--- -------------- -----E 

Denomination. 
Plane angles and 

l Logarithms. distances. 

OtoB ................ 5073m.68 I 3. 7053234 
A 'l:llree Slatens •.•..•••• e:;o 117' 55'1 .3 

I 
0."10968 E 

0 North End ............ ~10 301 31".9 9. 8930078 D 
n Ragged Island. ___ ._ .. 630 01' '.16".8 9. 9499740 c 

Ato'.B .•...•......•••• 436~m.44 3. 6400280 

A.to 0 ............ ··-· .w?Om.43 3. 6963942 

Ato B ................ 3. 6400'.!80 

D SonthBaM ............ ~~34".2 0. 3214372 F 

.A I Three Sisters._. - .. - .. 530 19' 39'1.9 9. 0042095 D 
D Ragged Island .. -.. - - .

1 
980 10' 45".9 9. 9955595 E 

, Dto B ................ 7339m.64 9. 86.561'47 

D to A. .••.••.••••. -·-· 7194m.90 3. 9li7&147 

Dto B .......••....•.. '- 3.8656747 

c C<>:lrec'a Point .. - ••.••. 6!!0 211 2311.7 0. 05!6387 

» li!otl1h :e-........... 4So !19' O!Y'.4 9.B'7'354' 

:B Ragged I61ancl. - - .. - .. 69° 09' 3C" .9 --~7061~1 
G to B.-----···--··--·I 6il03m.94 3. 79'.l6678 

G to D------·----··--·1 7743m.27 3.8889Z46 

c 

Denomination. 

D toC-----··----··· 
Persimmon Point. --
SoulihBMe •••..••.•. 
Coffoo's Point ..••. --

E toC---··--·---·-· 
E toD .............. 

D toE .............. \ 
North Base .. __ .... , 

SouthBa8e ... ·-----
Persimmon Pofot. .. 

Fto E •..•••.••..... 
FtoD ..•.•..••••.•. 

Plane angles and I 
dlot1>11cee. 

Jl90 38' ~'.l 

310 00' 1511~i 

440 w· 45".7 

4617m.17 

5400m.l!i 

530 5'T' 1911 .{) 

64.0 48' 09''.9 
fUO 14" 3011.5 

6143m.95 

~m.54 

Logarithxu. 

3.8fl89246 

0.0001858 

9. 7\192627 

9. 8444710 

3. 6643761 
3.73958H 

J.m:;sH 
0.0922879 

s.~57o4 

9. 9428302 

3. 7004477 

3. 1747025 



 

132 REPORT OF THE SUPERINTENDENT OF 

0 I II 

z B to 0 180 00 00.0 
L O&A 63 0126.8 

0 I II L A&D 9810 45.9 
z 0 t-0 B 00 00 00.0 L D&C 69 09 30.9 

L B & A 51 30 37.9 -----
z 0 t.o A 51 30 37.9 sin 9.8936078 50 2143.6 

D 3.6963942 z B to C 309 38 16.4 sin 9.8865424 
cos 9.7940492 D 3.7926678 

y x 3.5900020 cos 9.8047694 
!I x 

+3890.47 3093.45 3.4904434 0000.00 5073.68 3.6792102 
A -4777.60 3957.65 3.5974372 

-4777.60 9031.33 
c 

0 I II 0 I II 

z A to 0 231 30 37.9 z C to B 129 38 16.4+ 
L O&B 65 27 55.3 L B&D 62 2123.7-
L B&D 5319 39.9 L D&E 4420 45.7-

z A t.o D 350 18 13.1 sin 9.2264111 z C toE 22 56 07.0 sin 9.5907205 
D 3.9570247 D 3.6643761 

cos 9.9937510 cos 9.9642340 
y x y x 

+3890.47 3093.45 3.1834358 -4777.60 9031.33 3.2550966 
-1525.58 8928.44 3.9507757 -1799.27 4252.16 3.6286101 

+2364.89 12021.89 -2978.33 13283.49 
D E 

0 I If 

z D to A 17018 13.1 0 I If 

L A&B 28 29 34.2 z E to 0 202 56 07.0 + 
L B&C 48 29 05.4 L O&D 9938 59.1-
L C&E 36 00 15.2 L D&F 611430.5-

L E & I<' 64 48 09.9 ----
---- z E to F 42 02 37.4 sin 9.8258767 

z D to F 348 0517.8 sin 9.3147189 D 3.7884477 
D 3.7747025 cos 9.8707748 

cos 9.9905460 y x 

y x -2978.33 13283.49 3.6143244 
+2364.89 12021.89 3.0894214 +4114.57 4562.71 3.6592225 
-1228.63 5834.36 3.7652485 +1136.24 17846.20 -·--
+1136.26 17846.25 F 

F 

&c. &c. &c. &c. 
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MEASlJREMENT OF SUBSIDIARY BASE-LINES. 

The annual report for 1854 contains a full description of the compensating base apparatus em
ployed in the measurement of the primary bases on the Atlantic Coast, and the report for 1857 a 
gN1eral description of the sliding-contact apparatus for subsidiary or intermediate IJases. These 
intermediate lines are required either as checks upon the series of small tria,ngles extending along · 
the low coasts south of the Delaware, or for the determination of the distance and direction between 
two placeR which cannot be connected by triangulation except at very great expense and probable risk 
of accuracy. In the latter case, a succession of lines and their deviation in direction are measured, 
and, if the operation is carefully conducted, and the lines on the beach not less than two miles in length, 
the results, when compared with distances from the primary bases, will not fail to be satisfactory. 

To explain full~' the different successive operations connected with the measurement of a sub
sidiary line, it may he, perhaps, tl1e hest plan to present an abstract of the report of the measure. 
ments made by the compiler on the Virginia Coast, south of Cape Henry, in 1867. 

Base apparat1ts.-The assistant is referred to the description of the apparatus and the mode 
of using it as giYen in the annual report for 1857, with the remark that the defects in the original, 
as first employed in the third measurement of the English ba,se on Hounslow Ileath, in 1784, ba,ve 
been successfully remedied. In addition to those important improvements, the rods employed in 
1867 were six metres in length instead of four ; the level of the sector was made more delicate, and 
on each of the forward trestles a roller was placed to facilitate the movement of the bar, forward 
and back, during its final adjustment. 

Length, of rods.-A comparison of the two rods with the standard six-metre bar should be ma.de 
at the office in W ashiugton, both before and after they are used in the field, and, if no a.ccident 
has occurred to either during the interval, tbe mean of the two comparisons should be adopted as 
their respective values. 

In deducing the length of rod from comparisons with the standard six-metre bar ~o. 2, the foJ. 
lowing data may be employed: 

Length of standard bar No. 2 at 320 F. __ .. -·· _ ... ___ . _ .... ___ . 5m.9999s233 
One division of the scale of comparator, n-ho of an inch_. __ .. _. om.00-000174 
Co-efficient of expansion for F. scale - - - - - - _ ...... ___ . - - __ . - _ - _. om.00000641 • 
Thermometer attached to standard-too high __ . _________ .. _ . . . -00. 7 

Thermometers attached t.o rods ±,(in this case correct.) 
Comparis1>11s made at the Coast Survey Office, August 10, 1867, 

Stamlar<l No. 2. II Rod No.1. I Stnndard No. 2. I 
1~~~~~~-l~~~~~~~-1 

Th<>rm. I Divisions. l,_T_h_erm_. _,) Divisions. If Therm. Ditisions. L Th.erm. j Di.,..islons. i 

Rod No. 2. 

77.3 

78.0 

78.5 

77.93 

- o:ro 
Tl.23 

+si1 I .;;;.o -lo I .~.3 + I I 7~.o \ +7 I 

!~: I ~~ !: \ ~:: ~1~ I ~:.:lms:i ~~J1 +1 \ 
+18 - - I - - 1 75.oJ +3 

~-6_:: !~:: II -_7:_:! + 7.33 7-4.-41 + -4.00-
+.16 +10.ti7 75.4 ·_·5·_4-0 l +•.~ 

+ 0.9!) - 3.33 

Computation-length of rod No. l. Computation-length of rod No. 2. 

+0076 X 0.00000641X6m ____ . _ •.• 
+10<1.67 xo.000-00174_ .. _. ··- _. _. 

at 77° .23, No. 1, longer than st'd .. 
at 77° .23, standard No. 2 . .... - . _ 

m 
+0.00002923 
+0.00001857 

+0.00004780 
6.00172188 

+oo.99x0.00000641x6m_ - _ .. - -· 
-3d.33 x 0.00000174 •. - .•. - - .... 

at wo.4, No. 2, longer than st!d .. 
at 750.4, Rtandard No. 2 .. - _ - __ .. 

Jll 

+0.00003808 
-0.0000057!) 

+0.00003229 
0.00Hi;jl49 

at 770.z3, rod No. 1. __ ........ _. 6.00176968 at 750.4, rod No. 2 .... ___ ..•. _ - - 6.001G83i8 
at 750.00, rod No. 1. .. _ ..•..... _ 6.00168391 at 750.0, rod No. 2. _ ... __ ..•.. - . 6.00166840 

Simila.r oomparisons were ma.de in the month of November following, after the return of the 
a.pparatllil from the field. 
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August 10, 1867, length at 750 F ..•.....••..•..... 
November 21, 1867, length at 750 F .............•. 

RodNo.1. 
6m.00168391 
6ID,QQ}68692 

RodNo.2. 
6m.00166840 
6lll,00154393 

Mean adopt.ed for the measurement............... 6m.00168541 6m.00160616 
Instruments, &c., and organization of party.-Tbere will be required one 12-inch theodolite, two 

small transits, a leve1ling instrument, telescope, 20-metre chain, metre-scale and extension dividers, 
a. coil of iron wire, one-eighth of an inch in diameter and 70 metres in length, and a spring balance. 

One assistant, to make the contact, give the signals, &c. 
One a.id, to align the bars, using a transit. 
One aid, to record the inclination, temperature, and number of the bar, and, when the meas

urement halts or stops for the day, to transfer the end of rod to copper tack in stub, employing, for 
this purpose, the other tran!'it. 

Two men, to carry the bar. 
Two men, to pick up the trestles, carry them forward, adjust them in line, and level them. 
One man, to attend the aid in charge of alignment, bring up instrument, &c. 
One man, to keep up the transfer transit, and to be provided with stub, axe, and copper tack 

for a.n emergency, and to assist generally. 
Ca.rt, horse, and driver, for the transportation of heavy wooden box, in which the bars are 

kept when not in use; of water, stubs, spades, and tools, and of tent, in case of sudden storm. 
The record book.-The reco:ql book is ruled and kept as in the fo1lowing specimen pages, 

except that the remarks are applicable to the day's work, not to the particular number of bars. 
The left-hand page contains 20 bars or 120 metres, and, as the stubs of the preliminary measure
ment are driven at every 120 metres, the last nnmber on each page should be an even number, and 
should coincide with a stub, in order that an error, in counting or numbering the bars, cannot be 
ca.rried beyond the page. The thermometers, one for each rod, are read, and the temperature 
recorded for every ten bars, and oftener, if any unusual delay occurs, and always when the 
measurement sto}>8, from any cause, whatever may be the number of the last bar. The inclina
tions are recorded for each rod, and the columns for the mean temperature and corrections for in 
clination are filled up, as the opportunity may offer. 

:Meaaurement of the coast. September W, 1867. I 
VIRGI!iIA-SECTION IV. 

Station B to station C. 
Clear. Wind, L, westerly. 

1~~~~~~-,..-~~~~-,-~~~~1-~~~~~---~~--,~~~~~~~~~1 

Time. I Whole 
number. 

h m 
11 25 

11 ti 
12 43 

161 
162 
163 
164 
165 
H'm 
167 

168 
169 

110 
171 

172 
173 

174 

175 
176 
177 

178 

179 
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Pt'eparation of the liM.-The locality of the proposed base having been selected, either on the 
bee.eh, adjoining sand plain, or hard land in the interior, the line is traced, and its direction adjusted 
to the least uneven ground and to avoid the tide, dunes, or hillocks, and then cleared of all minor 
obstructions. 

Monuments.-Mter the line has been finally laid out, the monuments are erected. These may 
be merely the underground permanent marks, brought up level with tb.e surface of the ground, and • 
the terminus of the line marked thereon, the cap or upper block being reserved until the horizontal 
angles have been observed. The operation of ending the measurement at a given point is less 
liable to error, and more economical of labor than the process of putting in a temporary mark, 
and then superseding it by a final one at some time after the measurement has been completed. 

Alignment.-The base is aligned by setting up straight poles, prepaxed for the purpose, at about 
every half mile. This may be done by adjusting the transit over the mark at one end, fixing the 
cross-hairs on the signal at the other terminus, and by a ~ystem of signals to the aid, who is pro
vided with a telescope, putting the poles in line, working in. the direction of the instrument. 

During the measurement an aid, with his transit, is stationed in the rear, never more than about 
one-fourth of a mile from the apparatus, and directs the alignment of the bars by movements of his 
arm. A small wand, about the size of a lead-pencil, and painted black, is firmly fixed, in a vertical 
l)Osition, at the forward end of e™3h bar, directly over the rod, aud when the ba.r has been approxi
matdy brought into position by the men who have it in charge, a signal is made, and the aid per
fects the alignment. 

A.djwitment of the apparatus.-Beforc cornrnenciug the measurement, each bar is appropriately 
arranged upon trestles, and the knife-edge at one end and the centre of the plane at the other are 
brought to the same level, by means of a levelling instrument placed about 20 metres; from each end. 
The rod being level, the level and zero of the sector are adjusted to this condition of the rod. The 
same operation is gone through with aft<:ir the measurement is completed, to ascertain if the rela
tion between the sector aud the rod ha.s changed, or, in other words, if the readings of the sBctor 
have truly expressed the inclination of the rod; and, if not, the error. Half of this index-error is 
the conection to be applied to the recorded inclinations, though, if it is small, as in the following 
case, and the angles of elevation and depression are about equal in number and value, the error is 
not appreciable : 

Rod 1, iudex-tJrror. 
Before measuring-station A, adjustment_ - - .. __ . _ - _ 0'-0 
After measurement-station D, compared-. - . • . . . . . . +1'.0 

Rod 2, index-error. 
0'.0 
0'.0 

Hence, for eYeIJ' + inclination recorded for rod No. 1, a correction of 0'.5 should he subtracted~ 
and the same added to each - inclination. Th~ector of rod No. 2 had remained unchanged. 

PreUminary mea~l!rmnent.-The preliminary measurement is made with an iron wire, about onP
eightb of an inch in diameter, and 60 metres in length. This distance{lO bars) is measured off witl1 tltc 
base apparatus, starting from the initial point, should the ground be favorable, arnl exteudiug in the 
direction of the base-line. The terminus is marked by cross-lines drawn on the head of a copper 
tack driven in a stub sunk lcn•l with the surface of the ground. Tue inclinations and tempera
tures are recorded, in order that the exact distance ma.y be computed. The wir<', wl1ich has been 
previousls uncoiled, straightened, and otherwise prepared, and also provided with a loop at ead1 
extremity, is then stretched between the two marks by a chain staff at the after enu, and a weight 
of forty pounds aJJplied t-0 the other by means of a spring balance. In t.his condition, and after 
repeated trials, the measured distance is transferred to and marked on the wire by a tine line cnt 
near each 1001>. 

The wire is the~ drawn forward, stretched in line, the uniform weignt of forty pounds applied, 
aud at a given signal from the aid in charge of the after end, indicating tho adjt1stment of the wire. 
mark to the stub mark, the forward mark is transferred, by a peucil, to tlie planed surface of a 
small wooden bench, sunk nearly level with the ground. The pencilled line is then numbered, tho 
wire carried forward, aligned and stretched as before, the after mark adjusted to line on bench, the 
forward mark transforred to another and similar beneh, and so on t-0 the terminus. 

The bench, which is about one foot square, and providecl with four short legs, is firmly planted 
in the ground by the pressure of tbe foot after the wire has been a.pproximately adjust(>.d for di· 
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rection and distance. Four or five of these benches will be required, one being always left a wire 
behind as a precaution against accident. Stubs are driven at every second wire or 120 metres 
apart. to serve as tests of correctness in counting the bars during the final measurement. Each 
page of the record will commence and end at one of these stubs. 

The end of the last wire, before reaching the terminus, should he marked by cross-lines on the 
usual copper tack and stub, so that when the final measurement reaches the mark, a close compari
son may be instituted, if desired, between the two measurements. As the last wire will either fall 
short of or go be;yond the monument, the difference should be measured with the 20:metre chain, 
a tape line, or metre scale, according to the distance, and duly recorded with its apprnpriate sign. 

Tbe above operation requires very little more time than the ordinary chain measurement, and 
is much more satisfactory. In order to show the accuracy with which such rapid measurements 
may be made on level ground, the two following comparisons are presented: m 

Wire tneasiirernent.-A to B = 82 wires x 6m.oorn4579x10. . . . . . . . . . . . . . . . • . . . . . . . . . . . 4921.M95 
Base apparatus.-A to B'-=802 barsx6m.OQ164579-excess=Om.019+Ruclie Creek= 

107ID,8408+temp=0.m21()7 -inclination= 0W,1G81........ . . . . . . . . . . . . . . . . . . . . . . . . 4921.1843 
Wire.-B to C = 71 wires x 6ni.0016457!) x 10 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4261.1685 
Apparatu.~.-B to C = 710 bars x {im .00Hi4579+ deficiency= 0.1016+ temp =Om.2200-

inclination ={)lll .1G7 G. . . . . . . • . . . . . . . • . • . . . . . . . . • . . • • . . . . . . . . . . . • . . . • . • • • . . . • • • . 4261.3225 
The temperature of rods.-The thermometers attached to the apparatus are compared with the 

standard at the office, and the correction to be applied, if any, is marked on the scale. The tempera
ture, as a rule, is read at every ten bars, and without withdrawing the thermometer from its posi
tion next to the rod. Every possible care should be taken to preserve an even or slowly changing 
temperature, and that the thermometer should express the temperature of the rod. The box in which 
the bars are deposited at the close of the das's work should he left in an east and west direction, so 
that one rod or one thermometer may not be found the next morning unduly heated by having 
been exposed to the morning sun; aud should any great difference be noted between the two ther
mometers, a delay of half an hour is advisable to permit them to settle down to about the same 
degree. The measiuement should stop when the temperature is oYer 1000. 

Inclination of tlw rods.-The bars should not be allowed, for obviot1s reasons, to I'est for any 
length of time on the trestles, and as rapidity in the measurement is in some degree essential to its 
success, no time should be lost, during the operation, in an attempt to keep the bars exactly level. The 
inclination should be observed while the assistant is perfecting the contact, and the correction there
for will answer every purpose. 'Vhen the inclination exceeds 3° or 4°, or is beyond the range of 
the sector, a vertical offset becomes necessary. The transit is set up direct!~· opposite to the end 
last tidjusted, and very carefully levellecl. The after bar is then carried forward, placed on its tres
tles, levelled, and aligned, and then moved backward or forward, as the case may require, approxi
mately by hand, and finally by the slow-motion screw, until the knife e<lge, adjusted for coinci
dence of line, is brought in the Yertical of the plane of the fixed rod, under the direction of the aid 
in charge of the transit. \Vhen the contour of the g;rouml shows that a vertical offset js nna,·oid
able, the last bar should be made as level as IlOssible. Care should be taken, however, wl1en 
approaching an elevation or depression in the ground, so to manage the inclination of the bars as 
to avoid or to have as few as possible of such offsets. A table containing the colTection for each 
minute of inclination may be com1mted by the following formula: 

R =length of rod .................................... say 6m.00164579 
8 =inclination in minutes ...........•................ say 25' 

. sin2 1' 
correct1011 = - 2- 8 2 R sin2 1' 

constant= -
2
-= log 2.626422 

constant. . . . . . . . . . . . . . . . . . - ....... - .......... - - - - - -
log IP . ...........•.•.•...•.••..•••.....•••...••..•. 

log n -.. -. --. --.. -. -. ---. . -. -... -. ----. -. ---. --.. 

2.<326422 
2.795880 
0.778270 

6.200572 = om.00015870 
'l'lie.dixtrmcc across a creek, quicksand, &c.-When it is not possible to obtain the desired length. 

of base-line without crossing a short distance in which the bars cannot be used, or it would be 
unsafo to de1wnd upon them, as in the case of water, quicksand, boggy soil, or even a rapid sue-
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cession of great irregularities in the grouncl1 the unmeasured distance should be determined hy the 
following method : 

Let AB represent; a section of the regularlr meal'inrcd bas(', about <'qnal to the distance to ht1 
crosse<l, with its ends carefully markt•ll. Recommence tlw mcamn-1•111eJ1t on the other side of crPl'L 
or bog, and mark off a similar distm1ce CD, all in the line of the base. Set up and adjust the 
theodolite on firm ground at P and in sigl1t of the stubs at A, ll, 0, ancl D. At the intersection of 
the cross-lines on the taeks at these four i)oints, or in line to P, insert a short wire, or nail, or the 
smallest object distinetl,\- visible from P. Then measure the angles APD, APO, and APB, and for 
verification, the angle BPD. 

Example.-Orossing of Rttdfo Creek. 
Let AB =a =90m.0242=distance corrected for inclination and temperature. 

CD =b = 12QID.0316 =distance corrected for inclination and temperature. 
BO = x =the unmeasured distance, 
APB =A1 =190 41' 4-i".56 =mean of observations. 
APC =A2=4!P 02' 29".77 =mean of ohserYations. 
APD=A3 "= 750 22' 02".5G=mean of observations. 
BPD=A4 =55D 40' 14".50=mean of observations . 

. r=-a+b ± a-b tan 2 . = 4 ab • ~~_11_-:~2 s!riJA.~-A.1) 
2 2 cosy g y (a - b)~ sm .A_l Sill (A3-A2) 

sin (A~-A1)=550 40' 1611.25 .... __ .. _ ... __ . __ . 9.9168826 
sin A 2 = 490 02' 2!J" .8 _ .... _ ... __ .... _ . _ _ 9.8780.-;:~8 

co. sin (A3-.A2) =260 19' .'32".8 . . . . . . . . . . . . . . . . . . . 0.3531314 
co. sin A 1 =190 41' 4·1" .6 . . . . . . . . . . . . . . . . . . . 0.4733380 

log a=!JOm.0242 .. __ ... ... . . . . . . . . . . . . . 1.9543593 
log b == l!.!Om.03w . . .. . . . . • . . . . • . . . . . . . . 2.0792956 
log 4 . . . . . . . ... - ..... - ......... - . . . . . 0.6020600 

co. log (a-b) 2 ••• •••••••••••••••••••••••••••• _. •• • 7.0455432 

tan2 y ...•........•.....•.••.........•..•••.•.... 
tany .......... ~ ............................... . 

y ... - ...................................... . 
log (a-b) ...... .................. - ............. . 
co. log cos y . ...••........•.•••.•.•.••....•........ 
co. log 2.......... . . . . . . . . . .................... . 

2.3016639 
1.1508319 
850 57 1 2!.V'.7 
1.4772284 
l.15HJI3;) 
9.698.<l700 

a.-b 
.~fcos_y_ · · ·· · · -· · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 2.:;:~811 l!L ......... 212'11.8087 

18 

a+11 -lO""m ()•·rn 
---:J~- i) • .,;..;'(] 
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For verification, change the position of P, and from the new point observe the same angles, 
and wit.h these recom1mte x. In the above, the unmeasured distance determined from two posi
tions was found to be identical. 

Verification of measurement.-Care must be taken, while making the contact, to bring the knife. 
edge to the centre of plane; to hold the magnifying glass parallel with the rod when bringing the 
line on the index plate and slide to coincide ; to make no mistake in reading the thermometer or 
angle of inclination, aml especially in the adjustment of the transit for vertical offsets, or when 
the end of the rod is to be transferred to a stub. 

To test the accuracy of the measurement, a part of the line should be always remeasured, and, 
if there is any doubt, the entire line. The following comparison is copied from the record o:f the 
measurement on the Virginfa Coast: 

Aug'ust 30, 1867, from bar 148 to bar 286, inclusive, m 

Mean of rods=6m.oorn4579x138 bars ......... _... 828.22711902 
Correction for temperature above 75°. __ .. .. . . . . . . +0.00227743 
Correction for inclination of rods ................. ' -0.02329017 

September 2, same distance remeasured, 
Mean of rods=6m.00164579xl38 bars ....... _ .... . 
Correction for temperature 750_ ................. . 
Correction for inclination of rods ................ . 
Correction for error iu alignment of 19 bars ...... . 
Measured excess, at 286th bar. . . . .............. . 

828.22711902 
+ 0.02084498 
-0.02279271 
+0.00007717 
-0.01!170000 

lll 

828.20610628 

828.20554846 

Difference about two-hundredths of an inch . . . . . . . 0.00055600 
Length of linc.-The mean temperature of the rods during the measurement is obtained by 

multiplying the number of bars (usually, but not always, ten) between the observed temperatures, 
by the mean of the four temperatures, and by dividing the sum of these quantities by the total 
number of bars measured. The corrections for inclination are added, and the sum subtracted from 
the measured distance. 

Rod No. 1=6m.00168541 at 750 F. x404 bars ... _ .......... _ .. . 
Rod No. 2=6m.00160616 at rno F. x404 bars ................. . 
Distance across Rudie Creek computed ...................... . 
Distance beyond 826th bar to centre of station ................ . 
Mean temp~rature=Sl0.77, correction for 60.77 above 750 ......• 
Correction for inclination of rods ....................... _ ... _ . 

When two lines and the included angle are measured: 
Let a =4U57m_!}31162 

b = 4307m.587099 

ID 

2424.68090564 
2424.64888864 

+ 107 .84{)80000 
+ 0. 71930000 
+ 0.21094919 

0.16968103 

4957 .93116244 

0=177° 37' 59".82, or deviation from straight line=2o 221 00".18 
8 = 2° 22' 01".69, reduced to angle of chords, or 142'.0282 

. sin2 i 1 ·ab fP 
correction= - 9- • --b ""' a+ 

log 8........................................ 2.1523746 
log 8 ... .......... - .• - . . . . . . . . . . . . • . . . . . . . . . • i.1523746 
Jog a .................... - . . . . . . . . . . . . . . . . . . . 3.6953005 
log b ... - ......•. - - . . • . . . . .. . . . . . . . . . . . . . . . . 3.6342341 
co. log(a+b). - . . . . . . .. . . . ... . . . . . . . . . .. .. . ... 6.03.31303 

sin2 11 

log constant~ . - ................. - . . . . . . . 2.6264222 

m 
0.2938363 ....•.... -:-"-J.967247 
----------- a+ b =9265.518261 

Lengtll of line connecting extreme points ........ _... . . . . . . . . . . . 92fi3.551014 



 

THE UNITED STATES COAST SURVEY. 139 

Four lines were measured in the fall of 1867, the maxim nm deviation in direction being 4P 27' 06". 
The correction to the sum of the measured distances to reduce them to a straight line was 
32m.orn, 

And the resulting length of the direct line. _ .. - __ ... _ ...... _ .. _ : _ . __ 
Heduction to meau level of sea ..... _ . _ . _ . - _ .... - . . . . . . __ ........ . 

To reduce to level of half-tide, 
K=the distance or length of line. 
h =mean height of bars above half-tide. 
R =radius of curvature of the arc. 

0 t
. K h 

orrec .ion~ R 

logK= 14270m.926 ......... _ ....... _ ...... _. 
log h = 2m.3(L •... - ........ _ .•... _ ... __ . 

co. log R . - ... - ...... _ ... _ . _ ........ __ . ____ ... . 

correction =Om.005296 .......... _ ...... _ . _ ...... . 

4.15445 
0.372:U 
3.19660 

7.72400 

Ill 

14270.931 
-0.005 

14270.U26 

At each station the horizon was closed by observing the supplemental angle, and while occu
pying the initial point, the azimuth of the triangulation was transferred to the terminus of each 
of the measured lines, as well as to the most distant visible station, to ser'\e as checks and condi
tions. 

To convert 'metres at 320 F. inw tl!e United States standard measures of length, for inclws, feet, and 
yards, at 620 F. • 

Metres x 39.36850535 =inches, or log metres ... _ ....•...•......... 
Metres x 3.28070878 =feet, or log metres_ ........ _ .. _ . _ . _ .. _ ... . 
Metres x 1.09356959 = yards, or log metres .......•. _ ... _ ....... _ 
Metres.;- 1609.40831 =miles, or log metres ....... _. _ .......... _ .. 

RECORDS, DUPLICATES, AND COMPUTATIONS. 

+1.5951489 
+O.i:il(!9677 
+0.0388464 
-3.2066665 

Beside the monthly and annual reports t,o be made to the Superintendent, in conformity with 
his " General Instructions," the following records, appertaining to the triangulation, are directed to 
be forwarded to or deposited at the office: 

I. A carefully compared copy of the original obserYations. 
II. A copy of the descriptions of stations. 

III. A cop;y of the plan of the triangulation on a scale of Todooo· This plan should Rbow each 
unobserved angle by the usual broken line for half the length of one or both of the enclosing 
sides, and should contain a sketch of the shore-line and of the general features of the coun
try embraced within its limits. 

The above duplicates are generally kept up in the field as the work advances, and ai·e for 
warded to the office at the close of the season's operations. 

IV. The original volumes containing the observations of horizontal and vertical angles. 
V. The original volume, entitled" Descriptions of Stations." 

VI. An abstract of the measurements and resulting angles, corrected, if necessary, for phase of 
signals and eccentricity of stations. 

VII. A cahier containing the triangle side computations. 
VIII. The L. M. Z. computations. 

These are all forwarded to the office as sooq as i10ssible after the assistant has completed his 
eom.putations. 
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APPI~NDIX No. 8. 

C\rETHOD OF AD.lGSTl\IEXT OF THB SECONDARY TRIANGULXTION OF LON{} 
ISLAND SOUND. 

COM:O.ilTXICATED BY CHARLES A. SCHOTT, ASSISTANT COAST SURVEY. 

MAY~ 1868. 

The secondary triangulation of Long Island Sound, executed by the late Assistant Edmund 
Blunt, between 1836 and 18'13, offers a peculiarity in its conditions of adjustment, for which reason 
it has been thought desirable to present a brief account of the same in connection with the final 
results r41ached. 'l'he peculiarity in question consists in the necessity of an exact conformity to the 
primary triangulation, to whicli thi~ secondary serieil i8 joined at each eud. Referring to the 
accompanying sketch. (No. 6,) it will be seen that we h<ive here a complete circuit of triangulation 
315 miles in length, 220 of which are formed by primary triangles already adjusted and uuchange
able, and 95 measured by the int.ervening secondary triangles comprised between the primary line 
Tm;hna-Rnlarnl in the west, anll the sub-primary line 3foSparran-East R.ock, in the east. The 
problem to be solved is to adjust, by application of the method of least sqnares, the small geomet
rical contradictions in the secondary triangulation, and at the same time to superpose perfectly 
the terminal side upon its corresponding primary, irrespectfre of the end from which we proceed to 
calculatP, and of tho particular ellipsoid of revolution that may be employetl for the development 
of the 'vbole triangulation. The problem haH heen solved analytieally, bnt the solution cannot be 
practica1ly applied in all its rig-or on account of excet1siYe complexity; and, although some methods 
h~we lately been pointed out* by w11ich a solution is suppoi;;ed practieahle, the treatment here 
employed has the merit of beiug applicable in all similar cases, with the preservation of so much 
strictness as will reuder its results nearly as y>robable as those obtained by a mathematically 
rigoron8 treatment. At any rate, the results deduced cannot differ from the nwst prob<tble ones 
by an amount exceeding their probable error. The successive steps of the process of reduction arc 
as follows: 

1. The angles measured at each 8taf'ion are adjnste<l whenever tliey present combinations. A 
special selection of the o1~jccts Right~d on is made, with the view of admitting only such di~ections 
or augles as have tl1e requisite <1e6'1'ce of accnracy. Weights are introduced in accordance with the 
number of repetitions measured. At each of the four primary stations the primary directions must 
r~ain unchanged and the secondary directions must be ll(tde to conform to them. 

2. The geometrical conditions of the secondary triangulation are found. and the normal equa
tions are established an<l solYe<l, witll consideration of weights. The triangle-sides are then com
puted, starting from one of the term.inal primary lines, from which the latitude, longitndl', and azi
muth computation of the whole of the secondary trim1gulation is carried out. 

3. Unless there be an accidental agreement, we sl1alI then find a discrepancy in the latitude 
and longitude of the t\rn points of the terminal line, opposite the one started from, when we com-
1mre the same with the corres1ionding latitmle and longitude already known through the primary 
work. The discrepancy in question manifests itself in three ways: first, by a difference iu length 
between the sicle as resulting from the secondary and as given in the primary triangulation; sec
ond, by a differe11ce in azimuth; aud, third, by a waut of coincicleuce of the lines. To acljust the 
first difference, an equation of length, which is in the nature of a side-equa.tion, is carried through 
the entire secondary triangulation; to adjust the secon1l, an azimuth equation i8 introduced, which 

--------~---------------

•See Astrou()miscbn Naehrichten, Nos. 1600 and I li97; a.lso, P. A. Hau0<eu's Treatise on the Method of Lea.-it Sciuares 
in General, :intl its Application t<> Geodesy, Leipsic, 1867. 
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is in the nature of an ang1e-equation, at the same time keeping all other conditional equation.' satis
jlell. In tbis case we have, tberefore, two equations in acldition to the former number of normal 
equations. 

4. A repetition of tbe computation of the triangles thus adjusted, and of the latitude~ longi
tude, and azimuth computation will bring out a small residual differeuce in lat. ( <1 <f) and long. (vi,) 
of the end point (and the same for the opposite end) of the secomlar5• line wlrnn compared with the 
correspou<ling primarj- line; we may therefore compute the small diagonal in distance and azimuth. 
lf we now conceive a line drawn from each point of the secondary triangulation in the direction of 
the abO\·e azimuth, and varying in length proportional to the distance from the primary starting
line, as measured along the sides of the triangles, we produce a series of eccentri<' stations. the 
eccentricity being z1"ro at tl1e e111l started from a nil gradually increasiug to a maximum, or to the 
value v d-'P2 +di:2 (where tlw. quantities d 'P and di. are expressed in meters) at the opposite end of 
the triangulatiou. 

Ci. "Ve next reduce each station to center and compute the triangle sides anew, and finally carry 
a latitude, longitude, and azimuth computation over the secondary work for tlie third time, when 
no contradiction whatever will appear in the results. It will lie seen that in this process of reduc
tion the results <lo not depend upon the particular .ellipsoit1 of rotation employed, (prm~ided the 
same is used for the 1ry and :JrY J' n,) and that the triangle. and other geometrical checks will remain 
satisfied, if hereafter we choose to develop the whole triangulation upon any other osculating geo
metrical surface. 

The practical application of the aboYe process to the Long Island Sound secondar,y triaugula
tion will be given briefly, referring the reader for the general method to Appendix No. 14, Coast 
Survey Heport of 186-i. 

We have here in all thirty-two conditional e.quations among the angles themselves, as measured 
at the several stations, making th.e a,·erage correction to any one angle from this cause =::!: 111.33. 

The angles were measured with a tweh·e-inch repeating theodolite b;y Simms. As a specimen 
of' these adjustments at any one station the following short reduction* of tbe angular measures at 
Shelter Island is inserted: 

SHELTER ISLAND. 

Nameo:--s::t::_ -1~~rv~~-:l=1~c:~lit. \ Co::~ti-on: 
- - --------- - - - - - J ' " --,--~-,, - : 

".,.illiams-Nickersou ..... - . . . . . . . . . . 2'7 42 44 5;} 12 l -t,'1 =- - 1. 59 

Williams-Gull Island Light_. - _. _. - - 79 16 OL 78 12 ' v, =-;- 1. 54 

WilllaruH--Montauk ·---··------·----- 115 08 
Nickerson-Mount Prospect ........ . 
Mount ProApC'ct-GnII Islaull Light .. 
GardinC'r's lsland-Shinnecock ...... . 

Shinnecock-Nickrrson ............. . 
Nickerson-GardiJ1e1·'s lHla.nd .....• _ . 
Montauk-Shinnecock .. __ .... - - - -. - -
.Nickf'rAOn-Afontauk. _ ... -- .. 

Friarshie.ad-Williams .. ___ . . -- • - - - . -

Shinneoock-Fdarahcad .--- .•....... 

31 28 

0 04 

LUO ::u 
161 15 

18 rn 
111 18 
87 25 

87 35 

45 57 

12-47 Va=-2.31 

22. 94 12 V4=-L5-I 

60_ 50 1~ 1'6 == -1. 54 

57. :{0 15 'V5=+ 1.~~ 
35. 58 v,=+ 3_ 94 

19_ 79 ! 12 "•=+ 1-811 
53_ 78 18 "9=-0.50 

27. 15 6 1'10=+ 0.05 

41. l!J 1111-=-1.65 

17. 30 36 1'1'2:-:--0.28 
______ J__ 

• Seep. 81, Report of 1854. 

' 

! 

R·~f"ornls 

con·ccfr<l. 

4'-l.96 

03.32 

io. rn 
~L 40 

58. 96 

58. BO 

3!l. 52 

21-68 

53-28 

3.9 . .54 

17.02 
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and. the equations of correlatives, 
I 

180 I c l' p v C1 ! C2 ~s ! )• 
I I-·-

• ~~I ~ r~~-:--
4;-i 3 1 

13 + l 

-1 +1 

+1 -1 

15 5 I +l 
12 ! +1 
30 +I +1 
15 8 +I 
10 ~- 1 

:JD 10 -Jl 

30 11 

12 

-1 

..; I 

.L 1 

. fi . 180 ,. 1 ult" l" usmg, or convemence, p-- 1or p-as m 1p 1er. 

From the above we form the normal equations, 

hence, 

0=+6.21 
0=-7.33 

0=-0.77: 

O= + 7. 46 

c, c. 

+57 
-1.5: +30 

+ 15 I 
+ 15 I -30 

-~~~~--/~, 
.i--1-

- 15 '1: + 15 II + 15 
+ 3rl -ao 
+ 100 ! -60 I -4.'i 

- 60 ; + 90 ; + l!J 

- 45 + 15 i + eo 

S
C1 = -0.10:.::; 
C2=+0.12a8 
C3=-0.0497 

) 04=+0.0017 
t Cs=-0.0551 

which produce the corrections v1 to v12, as given above. 
There are seventeen angle and seven side equations in the figure of the secondary triangula

tion. Their treatment by tbe method of least squares and the triangle side, and latitude, longitude, 
and azimuth computations, starting from Ruland-Tashua, gave the following result for the termi
nal line, McSparran-East Rock: 

Log. distance - 4.3526260 
True log. distance 4.3526300 

Azimuth of line, McSparran-East Rock - 2s20 45' 3111.382 
True azimuth of line, McSparran-East Rock 28".446 

Difference at l\IcSparran -2".!J36, and at East Rock -2".927; mean-2".931. 

vVe consequently add the following equation (XXVI) to produce an agreement in length: 

14 .. 15 sin 1. 2. 3 sin 4 .1. 3 sin 4. 3. 5 sin 6. 4. 5 sin 7. 6. 5 sin 7. 5. 8 
2 .. 1 sin 2. 3 . 1 sin 3. 4. 1 sin 3. 5. 4 sin 5. 6. 4 sin 5. 7 . 6 sin 5. 8. 7 

sin 10. 7. 8 sin 10. 8. 11 sin 13. to .11 sin 14 .13 .11 sin 14 .11.15 x -- ·-------
sin 8 .10. 7 sin 8 .11.10 sin 11.13 .10 sin 11.14 .13 sin 11.15 .14 

Tbe numbers refer to the respective ,stations, as given in the sketch. The directions~' i, }~, 
15 and 14 are considered fixed. The equation is to be estaWished with plane angles. 
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EQUATION XXVI. 

O=-OAo+.03( ~ )-.rn( i )+.rn( ~ )-.os( ~ )+.os( g )-.'.!<>( ~) 
+.2a( ~ )-.02(~ )-.10( ~ )-.01( l )+.01(~ )-.13( 1~)) 

+.rn( ~ )-.os(~l) +.os(1i )-.12(i~)+.12(ii,)-.os(i;) 
+.0J(i1)-.s1(ii )+.s1(i~)+.10(; )-.10( ~ )+.ou( i) 
-.()({!)+.on( g )-.O!i( Fi )+.12( ~ )+.os( ~ )-.os( ~) 
+ ''''( 5) ""( 7 ) ()''( 8) 0"( 7) 0-c 8) (-(HI) ·-- 8 -·-- 8 +. - 10. -. _, 10 +. j 11 -. ); 11 

+.oJ( i~) +.l>7 G~ )-.07 G~) +.ii{ g) 
The e11uatiun (XXY) to produce an agreement in azimuth is as follows: 

143 

We now reestabli8h the equations of correlatiYes and the normal eqnations, so1Ye them, com
pute the triangle sideR, and latitiules, longitudes, aud azimuths of all the points, aml find, irn it 
should be, the line, l\foSparran-East Rock, to agree in lenr1th and rUrection but not yet to coincide 
with the primary line; we haYe at Mc8parrnu d\0=-0".007, (al>out 8 inches,) dj·=-0".0:38, (le:,;i; 
than 3 feet;) the primary line lying appareutly to the south 1.md east not quite 3 feet oft~ which, i11 
a total distance of !.l5 statute miles, is itR TTrfooo part nearly ; hut the whole ot' this error is not to 
be attributed to the secondary work, a part of it IJelonging to the 2'.!0 miles of primary \York. 

The latitude and longitutfo of each poiut is now corrected proportionally to the distance from 
Tashua, where d 'fl and a. i.=O, with the maximum correction at Mc:::;parran, as stated aooYe, The 
relative change of an;y two adjacent stations is, in rnaximo, ahout 7 inches. These corrections are 
as follows: 

--------- ------- ___ I __ _ 

In lat. In Joni!. 

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

Fri.arAhead .. ...... -- .; -0.001 

I 
-0.0-05 i 

Sugarloaf ......... -- . : 8 

1Villiams ............ 2 12 

Sht>ltrr lslmul. ....... 2 I 10 

Nickerson -------·-·· 3 
I 

15 

Mount Prospect .... I lll 

Montauk. --- ........ : 

I 
20 

Lanternhill .......... $ 

Watchbill --·-···-··1 5 I 26 

Chaplin ............. :i2 

Inock Island ......... 1 5 

I 
'l9 

Ilroadbill ...•.•..... · ~ 7 ~5 

McSpa.rran ........... 38 

East Rock ....•..... i -0.007 I -0.038 

Having thus found the correct latitude and longitude of each point, we recoustrnct the trian
gles, correcting each angle for the above eccentricity for the part due to its own change of apex as 
well as for that due to the shifting of the directions to the change.tl stations. The sum of the eccen
tricity corrections in each triangle is zero. 

The following arrangement for the computation of the eccentricity will be found convenient : 
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Reduction of Pria1·shead to final poBition [d = om.120]. 

Station. 
. 

11 
Direction. ! d sin 0 / I J~(·ccm tri- 1 

..Az1mu l. O ! ~ X sin 111 dt,y. 
1 

----- -------- ----- i 
:_9._0_79_2_ 1_5._3_14_4_ I 

:::: : 

' ' 
2S4 52 

201 32 

9. 8369 4. 4500 

8. 9101 9. 7644 

4. 4661 

9. 5647 3. 9()es 

Centre 0 00 

I:uland . •. . . . . . . . . . . . . . . . 61 29 136 37 

Ta~hua ... _......... .. . . . 126 24 

e. G43~ i u. 2229 

I 
-0. 532 

4. 73:;4 

9. 9844 4. 4112 Sugarloaf .. _ .. -- 179 36 254 44 

9. 0636 i 9. 7256 

4. 6321 

\\~illiams. .. . . . . . 20'2 16 277 24 9. 9964 4. 4117 -O.!'i:l2 

9. 0750 9. 7261 

4. 6fi:J9 

Shelter lslaml. . . . . . • . . . . 248 56 324 04 9. 7685 4. 3284 -0.43\l 

e. 8477 9. 6428 

4. 5193 

Similarly we find for reduction of Sugarloaf Jd=Om.196), 

"\Villi ams 
Shelter Island 
Friarshead -
Tashua 

an cl so on for the remainder of the stations. 

Eccentricity. 

+011.027 
+0".575 
+0".894 
+0".344 

Tlie eccentricity corrections for the first and second triangles consequently become: 

l''riarsh eatl 
Huland 
Tashna 

W6 ~6 

&c. 

-0".748 
+011.581 
+0".167 

Sugarloaf 
FriarRhead 
Taslma 

&c. 

-0".018 
+0".529 
-0".511 
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The result11 of tlte final triangle-sides computation, which prons the coneetness of the whole, 
are as follows: ~ 

Resalting angle"' and dfatancex of tlw 8e<'o1tdar!/ tria11,q11/ation of Lour; Txl<wrl f'm111r7, IH·t11·1·m1 fhl' liw·., Tashua-I!ulaml and 
JicSparran-East ltuck. 

' i 
l 0:: l 
iul 

11 
j <o-< 

1~ 

Name of stutirnm. 

I ----------
I 

l ::1::-:~e~~ :: :: :::::: ::.-:::: :::: :: : : .. ::::::: ::::::::I 
/ Tashua..... .............. .. ............. . 

21 ~:~~~~:'~~ :: .::: :::_::::::·:::: :: :. :: :::::::::. 
j Shelter Islant\. .......................... . 

311 ~:,;;:i::;u: ... -. : : : ........ -........ -.. 
"\l'"illiams ............. . 

4 I Friarsheatl ............... . 

I :~~::::.::: ::::::::::: :: . ::: : .. ---- ·-
" j Shelter Island......... .. .... _ ... .. 

I 
Suguloaf . . . . . . . . . . . . . . . . . ........ .. 

Williams-·-------······· 
C I Sholter Island ........... . 

! P'riarshea<l ............................ . 

I

' Williams .. ., •............. 

Montauli ................. . 
,.. 8 Shelter l•laml. .. _ ....... . 

Nickerson··---------· 

:Mount Prospect. 
; !l Shelt-Or Island ................ . 

NfoJ.:crsou •.........•..•... 

Mmtnt l?rosp~ci ....... . 
10 Mont.auk .••........•... 

Nickerson ........... . 

Monut I>ros.1)ect ....••. --· -·-

11 :Montauk .......... - .•.... 

Shelter lslaml ......................... . 

Lank-rnllill. --· .... __ .... _____ ·-·--· .... __ 

12 ~lontank ..... ······-······· .. ··· 
)[ickerR011 .....•. ---·---·-·. ____ ....... _ .. ___ _ 

Lanternllill ..................................... _ .. . 

13 Mount ProsJl<'ct 
Xickorso11 .•..... ······---·- ..•..•..••.•.•..•.••...• 

Lanternhill ....... __ .................... _ .......... . 

114 Montnuk ............. ---·············· ··-···· .•..... 
Mount I'rospcct. ......•.•..............• -- .......... . 

Block Island •...... -· .... - ............. - ...•....... 
15 Montauk ................................. . 

1.anternbitl ........ _ ......................... .. 

\Vatcnhlll ..•......••.• ·-. ___ ....................... . 

16 Block Island ..... -·-.··- .......................... . 
Montank •........ ······-····----···--- ··----- ...... . 

------·------·--·'!it._ __ --

·;.1 10 4!1. OtO ' 

:;;~ 1 l :H. 830 

5~ a~ 4"1. :mo 
Gi 4;1 4G. l'.-HJ 

t:i'.) :.?O I;:i. 0.)(1 

42 56 04. R::?O 

71 :i~ 2:t 710 ! 
£?'.! 40 (}t :!tW ! 
t':l ~";' :J:t-41W 

1:2U 36 

I~ ;Jl 

30 31 

1.) 4'I 

t-'i 3.i 

41i 40 

flt: 57 

11. 27() 

3~). :34f) 

1:). tiilll 

4'7 . .31(1 

4!,;. ~J()lJ : 

+ ] .. 52~ 
-t- 1. ~8:2 

.; . 619 

-2.011':" 

6j7 

-~- 1. ~:ill 

-1.J().I 

. aid 

1. 1:n 
-- ~- rn~ 

- l.{)22 

. IOG 

. ~()6 ' 

. B13 · 

. ~..1:1 ' 

.:le'! 

40. 31.'."1 

]!I. '231 

(,H. O~IU 

jO. r;oi 

26. 42;! 

4';'. fl7!1 

4:J. 3:ll 

11.i. o:J~ 

OJ. 16:1 

2·L !!Hi 

O~t 25~i 

33. l?-J--t 

~Vi. 111 

1 ~. l i:i-1 

3::-<. t"H 

1:2.il'i 

I. ~rn 

1. ~!fl 

1. 21."< 

1. 6Z>{i 

1.ti.-).J 

1. 6:-1·1 

1. ll~i i 
1. li5 

I 

1. 17ti ! 

. r,7:, . 

. liit: 

.. u,;. 

. ·1.Ll 

. 43c i 

. ~nf- ~ 

. !13!' 

t<~ rn ai. o<,o . . u::.1 :n. 001 . 4<:2 

~j 10 ·!.>. 10(1 • 1.-1~ I 4..'1, :..!•l-"• 1. 1.-)~ 

. ;,:c-1 ~.ti. (i(i,'."; 1..l::. 

Ll4 38 2ti. ~70 - ~- :JOG 

;Jj ~t! 21. -JOLI : 

G:l ~):l 1:1.-.";'() 

tn Z-1 

21. ~:Vi 

1-l.Cll--' 

3~'. ~C3 I • ~µ,,.;;: 

21 or1 60. oJo I 
lj 2~1 2-'...!. t:'30 : 

. :r;2 ' 5f1, fif1::! . :1."i:::: 

ti:> 1u -t5 . .i:io : 

;i:~ ;; 1 O:J. 1-'llf I , 

"""".! 1(; H. ~rw -t I. Jt-.'" 

3~1 1:-0' 40. 1!10 • ~tl-1 

!""1~ 25 OB. 210 . 1~7 : 

fi4 2:i 41.:3-;oi .·188~ 
70! 40 33. 230 .l. 2. 017 

-42 55 45. 300 + . 242 

17 5il 33. 600 + 1. 674 

1€ 12 iO. 160 - . 4!lf• 

H3 54 

71 58 !i!i, 380 

6!1 12 04. G90 

3~ 49 03. 910 

il3 :JJ 27'. 420 

59 51 08.140 
56 13 22. 440 

-J.19;. 

-t"l.:1:1:1 

-1.0&"> 

+ 3. 6.)4 

+ . 558 

- .500 

1~, :mo 
4-1. ~on 

O·L f';;,; 

it:.V1:-

:n:l1"'-fJ 
o• 0,:1 

:~J. 247 , 

43. 622 j 

35, 274; 
3!}, 73;;. : 

-i:1. -;-a:~ 

!'.i4. 18;-j 

OG.tl~1 

31. 014 ; 

08. 69~ : 

21. 940 

. r;~: 

1. ~0!-1 

I. ~0:1 ; 

1. 2!1~j 

. 58·• ; 

. 5.~a 
' ,;!(i7: 

. 2G7 ; 
, QC..._ 

1. 011 

1.011 

1. ()!J 

. 570 '1 

. :;;1 I 

.J'il 

4. f.i(f3~·fi'7 

-1. i:~;,.n1~ ' 

4. 46l10G::i~ 

LJ. -;:~:'i-111::! 

·1. L.);,i(ill.:-1 . 

·t G;l2~~!h:·;l 

,1. G3239fj 

4, 6::i7l ~.52 I 

4. :.;19:11-;s 

4. 2S;!li()31 I 

4. (iG:J~HO"; , 

4. ;)1931';~ 

4. {lt}J'.:1.1(Jj ' 

4 . .J:2t,J(J.tt 

·1. .5.J~Hl1G~ 

., -:-0~'4:1:,,"'; 

·!. .51'"''.JiU·.:~i 

4'.lG-H.~2 I 

:"t437G. 4r1 

2'.l~4:J. fl.I ~ 

r~..i:i7G. -rn 

43~40. ;u; 

·H91J. 7~1 ; 

4-1!H5. 7:1 

4~414.57 

1'.lOG!.14 

.fl!H.'i.7.1 

17~J:W. 94 i 
4.Cl~.'>. 4G ! 
4 ... )-11-t :): 

l':fl:~o. HJ 

33.:iEl. E"; ; 

130GL H 

4tH::!:.. 40 

:i~~l.81 

3;$.)~1. 87 i 

lt:i~H. ;)o 

le.17 i 

:tt j"~l ; 

2~.1~ j 
2";_ 01 i 

21.m: 
2R. 2::! ! 
~'O. 54 

r.. a1 
ll. l.J 

~8. {]() 

11.14 

20. F7 : 
I 

20. ::1-t I 
26. ()(j ' 

2U. ~: i 
i 

~o. F; 

10. 40 

,:,1~.:..'ti. 7'2 JI. s:J 
:?~:.i-14. -n 2:t s:; 

3:>736. 07 : fr~. ~n 

4. -WtH'.107 , aOf:J:Ji. 8!i HI. 2'2 , 
I 

:!:..!.Oli: -l. ::;;)(l;J;):!G :~t.51 U. :!·I 

4. ;,J:J:t·;:t:I 

·L fi~:t-4':'1 

~- 4!10-WOi 

·t !il.";2233 

.Z.3G~.Wli 

.J. '..;G(l/:i068 j 
4. :rn.s;,.p10 

'1. ()4:lF·1'7:l I 

·L 643,~47~ I 

4. fi:W4~l2 I 

4. 4G2il4H 

4.4G~414 

4. 44V340G 

~- 42~1659 

;~d ·2-:!t:, 7:; ' ;H, t".l 

;;;,:J;;(J. ~Ht ~O. :t:1 

;m'.1:11.~:i Hl.:..!':2 

3~~.JO. !10 20. 3;) 

2'~).il. ~F 

~:J(iG.40 

44040. 00 

44o:m. !lfl 

•tl;.?!13. :-l:l 

¥.?90'29. G:.: 

27"947. 35 

;2(jft):t 70 

J.l. 5~ 

14. 2fi 

14. 5:J 

27. 3(i 

27. :w 
~ti. ~!O 

k.ll~ 

18. <ii 

17. 3(; 

lfl. ti9 
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Rc,mlti11g angle• and <listance;i of tlic scrxmdary trianoulation <tf Lo1111 IBlon<l Smnu7, ,h>.-Continued. 

I 

ii 
' c( 
/:::: 
I.;:? XamP of ~t:ttioH1:>. 

!~ 
I 

! Watc-hliill ....................... i 
li ! ~[:.~t~r:::;,i!l ... :::::::::::::::·:::::_:_:· ___ :_:_:_:.:·_._:_:·_.-_.-_.Ii 

1 
WntchhilL ........................ . 

18: Lanten1hHI -----·--···------------ -----------~-1 
Blc><·k Islan<l.. .. . . .......•..... 

I i Clmm11li11........ . ............ ! 

19 \\"ntchLill . . . . . . · · ·_ ·_ ·_ ·_·_ · ·_·_·_ ·_ ·_·_ l 
1 Lanteruhill _. . _ ] 

: 2/) . ~~:c~Jlr~~,~-.;::.. . ... I 
Lantcrnhill .. . ............ · ) 

Champlin. 

21 llloek Island. 
! \Yatchllill •......................................... 
i 
: Yl·Rparran ......•...............•...... _ ..... . 

'f/2 ; I3lock Island •..... --·-·-.---- ................ , .... __ 
1 (;hamplin ................ __ .......... ____ .. __ . 

Bn1ailhill .............................. . 
2.1 Block Island ..•...•...... 

Cham}llin 

Rro:ulhill. 
Champlin 

-------·----- i 

.... :::::::::/ '~k8parran ..... . 

Brna11hill_ 

2.5 , }i:f eSparran. 

1 Block Island .. ···-- ............ -----~. _ .......... _. 
i 

EaRt R<J<'k ---·-· ... _ 
26 Bma<lhm ............... . 

l11cSpa1Tan ....•................. 

East Rock ..•............. 
27 111,.ck Ialnncl ..•............ 

! McSpar:rau ..... . 

East Rock ...... . 

········-·! 

- - . ~ - - ....... l 

1 t1i :3 :2 :5-.2. 5~n - . ~~1~ 

1~ [Jr3 ·1~. D;)O 1. t<Jl 

~O 2- ~ ·1:.:. G!JO ~- 1. H:! 

1.io 31 co.non' -~.::-o~. 

If ~o ~o. 2'/n : - ~- 2•m ; 
' ~l.'7:--1:2: 

59 ~o 
I 

4::! 411 4:1. ~~() : 

77 3~ w. o~o 
---:-- 1. 2-i7 ,; 

-1.753 [ 

' 102 OB :lfi :l2!) 42.t : 

1 s a:t (l8, 'i':10 I , 677 ; 

5tl 18 -;::,:;, 8fi0 ' . '174 

.;-t. n:-.:1 
4-1. .:<3:! 

1-:-. fl~l-4 

4.1. 4~r' 

.fi.027 ' 

H.3'.:7 

21i.!H-1 

o~. 0::.:1 

:.!G. a:~.1 

mo :;1 H 2:W - 4. lll 1(1, HI!! 

41 34 4ti. :.!10 .10.l I Hl. :-;~3 I 

G7 3<'.' ;, l. ~HO ~ 1. 21,:J ', .J~. 77:J 

10!1 3:' 

';!~l 4fl 4K, 7-JO , 1 :..!.::?:H ,' 
4.0 3~2 o.,:. 0."'0 : + . ~90 

101 :m :n. o;n 
27 Of. E 430 

43 1:~ 3~l. (j~O I 

ll:.! 1~ 

.;. L2G4 I 

+ .H76 

2-fl 1 :! 4;). 970 I - ~- (j~O 

1~ 04 :'.:i.470 -~.Oti8 

:!l (i.j 0'.). JG3 ; 

:t~ !)(I 

12U 

:-)!:I '20 OE. f'·12 

'2:J 4~! S::?. ;)fiO 

!14 :'.i~ 5:l C07 

. ~Hi 

-:--3.4.:m I 

+ 3. li·1 

:M 1F1 ~ff.f.t:G + .9fl 

();",,rim 

:io.w;·.1 
()1. :3~0 

:1·~. :~0.1 

fr. 101; 

D·".>C 
11. 7.1:J 

40. b!J 

n~1. :~;i~ 

..:.:1. !Jti() 

:JG. lt:l 

28 :Sfock Islan<l .. . . I 41 4" ;;o. o:m +- L ~61 

GO. 5'.lJ 

.;:\t. :mt 
10. 030 Bromlbil1 .... I ········-···········--·-··-··1 

:.;_· 

' I 
.::?:n ( 
.:'-ll I 
-~'HI 
. ~o~· ! 

.~o' I 
-~Oli I 
. -:::nn 

i 
.:>ou I 
.~0:1 

• 44-1 

.·111 

'41~ 

.·H2 

. 80.,J 

.PIH 

. 4~1 

. 4~1 

.'1'21 

. ~10 I 

. ;ion ! 

. 20!) 

. 171 

. li-! 

' 17+ 

.:!13 

. 21;~ 

-~1:1 

.'d(l 

. 710 

• ~(J~ 

. 671 

. fi'H 

.ti'';'() 

--·-- ----- -----

..i. n 18217::? : 440;~:1. HU , 

4. :,!;J;j::(1ai I 17~1-H), 4.·1 

·L 4-tC:HOO . ~7P1i'. :'.ti 

4. G:HJ4212 ~ 432!13. a;l 

4. 4:1!JHi(i1 26EG3. iZ 

.i. ~;1:1r<tn 1-;~1-10. 44 

-1. ~;n,;:1:i1 l7!J.Jn. 4 4 

4. l 4"!!001 140fl9. G:. 
4. 307.);:ifHJ 2030-2. o~ 

4. G'.164~1:-!; : 4;!~93. :fi 
4. 1·1""0001 140~fl. (15 

4. 5807011 3BOkO. 37 

~i. 3t~ ; 

11. i:. I 
1'. :ir. : 

26. !"10 i 

JG. G:~ l 
11. 1~l i 
11. 10 : 

t'. '~) i 

l~. G2 i 
:!6. 90 

8. 75 i 

!!3. te 

11. 42ft1GGO i 

4. Jll"l:1:-1~l8 ! 
4. JC(J~OlO 

;iGRG3. 71 16. 69 

4. 4312~114 ' 

4, 5:507010 

4. :m~fi7G i 
4 . .U:):>C7G ! 

11:n:.m11 
4. 11<198:JJ) : 

4. 0o:w;~1 

4. 4l!)5G7G 

4. l 109E:JO 

4. 1109630 

1. 0J~6303 

4. 4!l:.!40!lfi 

,1. :572.l~..t.) \ 

4. :1!:;21)300 ! 

.J. G..J~>fi187 . 

~OJ02. 88 12. G::? 

:Ji<()80. 3G 23. 6G ! 
I 

3S\180. 36 23. 6ti j 

2t~:n:JJ, 50 ! 16. -;7 

a7:no. 15 i, ~J. 22 

3Sc.tro. :m 
20112.11 

:li.i~'70. 50 

2G!1~!3. 50 

12flll. 6() 

2011~, 11 

a'7'31C. 1~ 

26270. 50 

12911. 69 

1~911. 6H 

2252:3. 21 
31074. 69 

3~·:nCi. 1.1 

~=r.~:l.20 

-1;1~:10.01 

2:!, GG 

12. 50 

lG. 3:1 

JG. 77 

e,02 

1;:. so 

1G.3:l' 

8.02 

.'!. (12 

1:l. 9fl 

rn. 31 

23.22 

l'.l.99 

2::-\.12 

4. 4HJ5G76 2fi:Z7G, 50 16. :13 

19. 31 

28. 12 

4. 49::!40[14 '. ~1074. 88 

4. G.J561P"1 I 45250. 01 
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APPENDIX No. 9. 
HESULTS 01<' THE l\IE.ASURE OF AX A.TIC OF TilE ::'.'.IERIDL\.X OF 30 !!31, TIETWEEX 

XAXTCC.KET .AXD FATDIIXGTOX, 11AIXE. 

TIEPUTITJ:;D IlY CHATILES A. SCHOTT, ASSISTA:\T COAST S1~R)"EL 

Xovmnmn 30, 18GI. 
The following results of tlw mcmmn· of au l'I re of t1ie llll~1·i(liau, extending: over ~;3;3 miles (37:-i 

kilometers) along tlie coast of 1lasrndrnscttf'., 5 Cl\ Hampshire, and l\fainP, are incidentally due to 
the general geodetic awl astronomical operations of the Coast Surn'y, and were specially (lcduel'd 
on account of the more general interest attacl1i11g to tliis kiud of results, due to foe comparatin• 
facility of comhinatfon with similar results in other parts of ilie globe. Iu the ordinary progre;;;;; of 
the surn•y other arc m<'asurcs may lie expected from time to time. 

The terminal points of thn are (see accompan,Yi11g sketd1 Xo. (j) are Xantncket Clift, in tllc 
south, (lat. 410 18',) a11cl Farmi11gton, l\Iaine, (lat. J-P 40',) in the nortll; its total length, therefor(•, 
but little exceeds (by 18 miles) that of the arc of l\'.ru, '\\'l1ic11 is g::i further W\'st in lonp:itudP. It is 
composed of six part:c;, nearly ccpial iu ('Xtent. The astrnuomic;il latitude was determined at the 
following stations: }\'ai1tucket, l\1a11oruC't, Thompson, Agameuticns, lndepen<lcnCc, Sellatti::;, and 
Farmington, all lying '1'"itl1in ;JO kilomcte>rs of the meridian of' Xantucket. The astronomical azi
muth depends upon teu statious iu the immediate Yieiuit.r of thP arc, which lies in lougitucle. 70~0 

west of Greenwich. 
LE:NGTll CH' 'l'IIE A.P.C. 

1. The geodetic measures haYing been finally :uljnsted by application of the method of least 
squares, the length of the arc and ib; snbdiYisious were fo1~11d hy four different 111dl1ml:-;, thP iwin
ciplcs of which ma:.· be briefly stated as follmrn: 

First method.-Ily cornimtiug spherical rectangular co-ordinates, with respect to a middle merid
ian, an<l ascPrtai1ii11g the differe11ce (on that meridiau) between the foot of the perpendicular aud 
pamllel passing through any latitllllP statiou. This mctlwd,* know11 to ue not strictly rigoron,.;. 
proyed insufficient iu accuracy, and gaYP tlw total kngth of the arc 4111 in excess of the true value, 

Second metlwd.-This method consists in ?'e-11ecrloping the triaugula~on from the surface of tlw 
ellipsoid used in out latitude, (s:c) longitude, (i) and azimuth (a) computations.t For this purpose 
a new '/', ~, a computation was first made, l'>afo,fyiug, or nearly so, the conditions,:: of differencrs of 
astronomical and geodetic latitudes =0, aml ';.'of differences of astronomical and geodetic azimuths 
=0. It was checkell by computiug once from the north and once from the south; any of the result· 
ing yalnes were found subject to no greater uncertainty than :::±: 011.001. The elliptic arc between 
any two latitudes is computed hy tl1e formula+ 

where 

g l11 180 '> S=360o----;- fl (2 a si11 l cos 2 L-a' ;;in 21 cos J L+; a" sin 3 Z cos 6 L- &c.) 

S=tlistance of parallels. 

a=eqnatorial semi-diameter ()377;3!)7m.rn 
b=polar semi-diameter G35G07Sm,!J(i 

a-b n= . 
a+b 

N =1+(~ )2 

nz+ (~: ~)
2 

n4+ .. 

[ (i.80±6±3464 J 
[G.803180284 J 

~For an exposition of the metho<l, i;ee Ail'y's "Figure of the Earth," p. 199. 
t For tlie formulm, seo Ap1>endix No. 36, Coa.~t Survey Report of 1860. 
t Ilessel, in Astro11omischc Nachrichten, No. :~33. 
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)\ II ;~" j) · ( '3 ;) • ;) • "j • !) ;) .~ 
_ ,, =;;-

4 
(j n· +.1 -,-(i .., • •> u"+. 

..... • . .......--!. J.{-, ..... 

~ a 111 =&c., &c. 

c/ = latituue of higuer parnHel. 
9=latitnt1f' of lo'1"cr parallel. 

</-,,.~=l 

<f'+9=21, 

a(l-n)2 (l+n)N =l~_Q."J 
'fhe above formula, wl1eu expressed, numeYical1y becomes 

S=[l.489J9215]1"-[4.504SUiJ sinlcos2L+[L52151] sin2leoi<4L-[S.G39] siu3lcos6L 

Computing· the partial arc" a!ld the' "llhok arc, "lie find by this formula, 
s 

70429rn.45i 
76002m.148 
G i971 m.u94 
59535n>.5i'6 
42i'18m.](i3 
G3.)5umJ)02 

:S autncket-l\la nomet 
J\Ianomet-Thom pNon 
Thornpson-A_gamcutimts 
Agameu ticus-Im1epernll'1 t( ·z· 
lutlepeudeuee-Selmttis 
Seliat tis-J3au11ock 
l3aunoek-Fanni11gtc111 

S11m 
Total are 

-G989m.29G 

375224m.2H 
375224m.27 

Th ircl methorl.-Tli i~ n1etl10d coni'i:st8 ill computing for each triangle-.side ( whicl1 goes to make up 
foe arc) the t1ifferen(·ef: of piirallds by mean1< of its length and forward and reverse azimuths. The 
latter are kuown from Olll' '!• I., n <·ompntatious, awl S becomes known by the formu1ll* 

where 

S=s cm; H'.'J- u.') { I+ 1 cg 1·_')2 
__ :'>iI_l " sin "', + ~- (gp')' si~1 __ i: __ sin ~ '2-3 7,.2 + . I 

cos:l-(ll-tL1) _1:.! a cos:1:\(•1-u11 :.!JO 11, cos2;1-(ll-rt1)( ) · f 

,.;in u siu "'=l-k', 
tan 11=1.au 't' Vl-1'', 

f'' 2=l+c2 COS(1t+u') 

tau n' =km <f' .,/ 1-i? 
Por our application the fhst two terms snfti.ei·, and the formula waR nHrtl in tltc form,+ 

, coRJ(•1+a') I 1 (8)' . I S=s-- -;- ----- 1 1 + -, -- ;m12 J, (a+,,') (1 +c') cos (11+u') ( 
cos 2 ("-a') l I:. 11 -- J 

where the last factor, inYohiug the rP1lnee<1 latitndes, is ncarly=l. Ji'or the 11ukc of simplicity the 
l<lngth an(l azimuths of the geodetic Tine', Xautud;:et-:\fanmneL, au<l also of Scbattis-Farmington, 
wPn\ computed. To obt:liu this Be~sel giycs three firndamental e<prntio1rn, (Astronomische Nach
richtl.'n, No. a,) hut it may he had by the formula, 

I ' b :-;in A 1'-b cos A tan >=----------,and a=-----
c-b cos A coi:; B 

wherP b, c, and A are giYen, (see Strnv1c:, in Computation of Russian Arc, VoI.1, p. 246.) To pro-

• Beo•<f•l, Astruuornisclie ":\aehdd1te11, No. 331, pp. :100-310, 
sinHa'-a)( (p a'-a ) 3e~ 

t Src, also, the form S=•~---~~-+ 1+
1

-.- cosz-..--a , where 13= i+
1
--cos' '-,in thellritishOrunance Sur-

llln t(a a) 2 "' ' -•r' 
Yf'y, by Lfoutenant Colonel James; London, 18i'>8; p. 248, Tlw aziumth angle" are to be taken within the polar tri
angle. 
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ceed from the spherical to the plane triangle, Legemlre's principle is employed in either case. The 
results are: 
Nantucket-JHanomet, log. distance=[4.907G543]; forwanl azillluth=li>0° 4.Y OG".20G; l'e>erse azi

rnuth=33(P 2G' 07".GlO. 
Sebattis-Farmington, log. distance=f 4.770;J4ii]; forward azirnntli=li3° 25' 24".GGO; rewrsc azi

mntll =;.::;:r::i 21' 50".121. 
Rcf.mlts by thinl meth0<1: 

Nantuckct-Manomet 70429rn.;;34 
Man om et-Thompson 
Thompsou-.Agamenticus 
Agamenticus-I11depentlcnce 
Independeuce-Sebattis 
Sebattis-Farmington 

Total arc 

7 G002m .U G 
GiGiim.GfJ!J 
5B5:J.Jm~37G 

42i1Srn.1SO 
585Gim.20V 

Fourth mctho<Z.-Tlie two prect>ding rnetltous iuvoh·c, directly or i11direcUy, the latitmle aull 
longitude computatio11s dcpendiIJg upon a }):uticular ellipsoid. This last metliod is independent of 
tliis process and inrohTes 11otlli11g further tlurn tlw Rpherical exeess of au.r hypothesis bearing 11p1m 
tl1e earth's figure. Bes>"d has deyelopec1 a system of polar coiinliuates, aud applied tbcm in his 
Grad-messun9 iu Prussia;* in this lte was fo11mred hy StrnYe, in the cornpu,tation of t~ie Hussian 
arc. B.r tl1e formula predousl,y gi 1·en for the solntion of sphe1·ieal triangles, two side~ awl the 
included rmgle beiug giYen, the gernletic Jines from .Nantucket to each of the stations ''"ere success-

iYely computetl. 111 tlw larger triangles thP second tel'm of tlw 1<plwrical excess, ::!±2
r 2(a'+b2+c2), 

becomes sensible, aJHl \Yas introduced. The distance;; from .Nautueket being thul'\ known, the dif
ference of parallels nrny be found by a resolution of the polar triaugles. In tlic> present case, I ban• 
computed the whole arc in order to obtain an independent check. The t1istauces aucl azimuths of the 
computed lines am m:; follow:-;: 

:N autucket to Indian 

" " Manomet . ~ Thompson .. Ag-ameut.iens 

" '~ Independence 

" " Selmttis 

" " Mt. Blue 

" H Farmington 

8084,')m.208 
1550Giim.:H 
:.ww:;-± 111.2 i 
27 4459m ,ri() 

31G(i'i0m.SS 
;1s203srn.;;o 

3752J5m.43 

U>.G743154} 

Azim. 108° 00' 2.t11 .298 
l,i(P 4.'>' (l(i".206 
1 noo ;)!)' ;.),""-866 
l(i'jO J!J' 4211 .48!) 
1 j()O 321 1811 .15.I 
JSOO 311 23".070 
1770 17' ;3;)11.081 
17!10 24' 21 11.:~28 

To finll tbe re\erse azimuth we nse tho furn1amcntal relation ~n a'= cos 11
1

, (derind from Clai
s1n rz coi:; u · 

, 11 b 
raut·stheorem,) where tan !l=- tan <P, and tan u'= tan <P'. 

a · a · 
StruYe, by com1mting an an:xiliary quantity, 11=log [l-(l -r 2

) sin2 sc J-l, (Russian Arc, Vol. 1, 
p. 308,) and tabulating the same, renders the use of tllis formula wry conrenieut. Extencling his 
table to include our latitu<lt's we haYe: 

:For latitude 410 7i=0.000G247 67i=0.000253, and if ·we were to substitute Clarke's for Bes-
420 G500 scl's ellipsoid, 6 'i =0.0002.38 n•ry nearly. 
430 G753 ) 
440 rnou I 
450 

We then have : 
1~=(log cos .p-log cos ~')+(7i-7j') 

log sin a'=log sin a+µ 

which gives, for our reverse a,zimuth, Farmington-Nantucket, 3590 22' 20".908. Thi,; value is 

"See, also, .A.stronomische Nachxicl;tten, No. 3. 
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d1ecked by our formula for difference of azimuth, a Z, (Coast Suney Report of 1860, p. 361,) which 
ginR the same result exactly. ·we now compute tile difference of parallels lly the formula 

S=s CO'.::._t(a+a'2 
COS ;! (a-a') 

since tlie line is 1iearl,y meridional, and find 3i522Jm.O.J. 
The results found by methods second, tl1in1, am1 fourth may be taken as identical, tlmt of tlie 

thirll method being, perhaps, nurnerica1ly:j: the more accurate, has been al1opted . 

.A.CCFil.A.CY OF TIIE PUECEDIXG RESULTS. 

The uncertainty in tbe linear distances of the 1 r:: .6 'n was fonncl to equal its ~000 pnrt, (Coa,;t 
Snrve:y Re}lort for 1860, p.1!l0,) which produces a probable error of ::!:: 1111 .30 in the length of our arc. 

To ascertain the uncertainty in tlw arc due to an uncertaint~· in the stanclard azimutll, >ndwn~ 
the followiug table of station-errors in azimutli, (A.-G.,) arnl of the probal!lc errors of ol>scn·atio11: 

A.-G. Prob. error ol ob,;'n. 

lut1ian -J".7:-i :.L 0".4J 
Shootflyin~· +:111.0S 0".'.W 

Cope cut* +1".04 0".3± 
Blue Ilill* . -1".'.?7 0".:27 
Tliompson -0".12 0".J,:J 
Agamcuticus -:!11.J.J 0".3S 
l m1epeudence -1".;')j 0".~.1 

Cnpe Small + 111 .n:; 011 ·"}~~ 
.d ".I 

l'lea,;~mt" +•)II~() - ·'- 011.::s 
SebattiR +1 11.os ()".:}le ~'(A.-G.)=0 

T11e station-error in azimuth greatly exceeds tbe enor of ob.;;enatiou, and tl1e probab1c error, 
±0".52, of the standard azimuth (Shootfl3·ing to l\fanomet, 1430 3' 19".G57) for the arc is almost 
wholly <lne to tlw effect of local cle;-iation of the zenith. An m1cf'rtaint:r of± 0".52 in the azimuth 
produces a corresponding uncertainty of ::!: om.01 in tlw length of the arc. 

If we were to omit t11e three stations marked witli an asteri;:;k, on account. of" their greater dis
tance from the are, the nhoYe standard azinmtll wonld only change by C".3.J, which is witliin the 
probable error. 

The m1cnh1iuty in the arc, arising from the uncertainty in the standar<l Jatitude, (Thornp8011, 
420 3G' 40".238,) may be ascertained hy means of the i-;tation-errors in latitude, t which are g;iYen in 
the following- table: -

Xo. f'tation. Geodetic 1atHude. 

!------,---~-------- ~ -~--------- -- --·---~------·-

! 
1

/ Nantucket ..... - ................... . 
-. Mano1net . _ ........ _ ....... _ ... _ ..... ' 

3 j Thomp8ot1 ..•...•....•••.•........... 
4 j Isles of Shmtls* •.................•... 

I 
A}Camenticns ............ - . - ...•.•... 

. S lnllepentlcncc. __ .................. _ .. 
( Capo Small* ........•...........•..... 

~ebattis ..............•............... 
Farn1inbrto11 ......•.....•.•.......•..• 

~ Using se>cn praces of decimals. 

41 17 33. 660 

41 !:i:l 3G. 71~ 

4~ 36 40. :<-18 

4~ 59 13. 304 

4!l 13 23.138 

4!1 4;, 32. 466 

43 46 41. 92!:1 

44 08 3G.U78 

44 40 14.313 

! 
Rf'llnct.ion to Thomp- \ . 

1 .. .A strmwnneul latitrtt1e. 
8GTl, ] 

I 

i i--------i --- --------·--··-·-------

-' 1 19 06. 578 41 17 3Z. PG ± 0. 0(i 39.44 -0.:lO 
41 03. 4GG 41 5.) 3:>. 33 ± o. o:; 38.80 -1.14 

0. 000 42 36 38. 22 ± 0.10 38.28 -1.66 
22 33. QIJ(j 42 5~! l~. 8k ± 0. 09 39.81 -0.l:l 
aD 42. 9;!() 4:1 1:1 24.D8 ± 0.07 42.05 '·~- 2. 12 

-1 0$ ::'.i2. 228 4;1 4:> 34. 43 ± o. 06 4;t.20 l 
-1 10 01.1!87 43 46 43. 48 ± 0. 04 41. ;9 ) + 2.06 

-1 31 !iG. 440 44 08 37.60± 0.09 41. lG + 1. !l2 
-2 03 34, 075 44 40 12. 06 ± 0.05 37. !JR ' -1. !16 

:l:(.A..-G.)=0. 

t The astronomical results, for latitude, as at first re1wrtell, are now corrected to accord with tl1e best m·ailable 
star-p1aces. April, 1869. 
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The mean astronomical latitude, when referred to Thompson, is 42° 36' 3!!''.l.l!. Nos. G and 7 
being in nmirly the same latitm1e were unite cl in one result, ( 4:?" .00,) as im1icated by brackets. Sub
tractil1 g this mean yalne from each of the refcrreu latitudes, 
we find the station-error in latitude :it cad1 place as gh-en in 
tlie last column of the abore talile. 'l'lw probable errnr of 

Lo ca I <l r:fletlw 11. 

the mean astronomical JatitmJe, is :l=O".:J:?, wl1icll i:s almost 0 1 o 2 J + 
wholly due to the effpcts of' loei1 attradions. By omittiug 4:. 00 _ _,_ ___ -'I_ ---'I· I I I 

j [~;-,~ 
the stations Isles of SlloaL; mHl Cape Small, our l'esults are 

50 
---'----'----'-----'- -+-----L- L_ '~ 

not sensibly atledC'il. An nncertaint:.- of ± fY' .3~ in t11e mean 
40 

____ .,,,,,, .. 0 ,,,,,, !_': _ 1 I 
latitutle prn<luces an nuc:ertaint.r of Jess than ±Om .01 in the ;o~-1- I r -r 
length of tlw arc. :m I ', l_\_\T_ 

The probable errnr iJJ Uw deduced length of our arc i.s, 20 I 
11 

-------r---1-

1 '1 "0 i ! ! . consequent;.-, :r: m,,, • rn -~---+1 -,--,,,,:1.-.,-,-1--"'-®.--::l--.--.-The accompanying l1iagram shows the station-errors in 
44 00 

-~----" , '\ "-.
01

1,,,,,.,.,,.., .. 
latitmfo arnl i11 azimuth. The latitllClc <lcikctiou apparently '.,,.1),m,n1,,,, 1 l . 1 ! 

5(1 _ __.__ __ - -- - -

com;ists of a. large w~lYe of di1:1turh~wce, wllich continues 
t11rough Q. considerable 1ongitm1iua1 exreut, as foullll hy other 
stations, and coYcrs so g-reat a lengfo of the are ns to become 
a source of uncertainty in the utilization of the arc for com
binat.ions witll others. Owiug to this extended dcn·lopme11t 
of a systematic dm-intiou from a rcgu!ar fig-inc. it is llesiralJlc 
that the arc lw extewkd Horthwa::d until this <ll,;tllrlring· 
iufinencc it:i pa:-;,.;etl; tlie smaller '\\Tinkle:.; of latitmlinal 
deflection are mom 1warly of a size comparable 1,"ith the proli
n ble error of the obsen-cd 1atitiu1es. 

Tlte uuit of length in which the liuear measures nre 
given is the committee rnrier of the Pllilosophical Society of 
Philauelphia, '"hid1 'Yas compared, (Augm;t 2±, 18Gi,) at 
Pnris, directly with the stai1d::u·d 11latinum meter <!f the Coii
se1Tatofre des .ltrt8 ct J1fr!ie;.,~, aml was fonud (al tlrn 1.cmpera
t1ne of melting ie(') =1m.0()01.I0~\3G of the pluliiwm meter of 
the Arch il"c.~. T<) expre:Ss, therefon\, our liuc:tr resn1ts ia 
terms of that meter, they rer1uir0 an increase of their :fi!/iiTrl 

part, or of nearly their three-hnndrell-tlwnsandth part, and 
their logaritltms require tltc ad<lition of O.O~tOOOH (i, or of 15 
nearly, in the seYenth place of decimal,;. 

The geodetic operations were ex.ecnted by the late Snper
inteudm1t, Profes,;;or A. D. Bache) or under llis personal 
direction. 

40 

"" ,,,,,:,.~""'""' o I µ : : 
' ' ' 1' ti\~-:---

i • , \ I ~ 

30 --~- I : ,, '. -- _

1

,___ ,- -: -;-

20 , t, _,·' I·~ -:--J-____J_ 
--y--: J.,....'""'"· J•' , I 

10 i I \\ :I /"1 \'--, -r-
43 01 ----: --·-- ~ ' ' 

50 ! \;f "'"i~::_. __ ! __ 
40 

\~ j O Tbmnp"''Yr \ 
1 3t>--i 1\ \ 1-;~ 

'2_,I --~__,:I I,, i l _ ____J __ 
. .· 1------t--l ' 
\o rn11e Hill. i I ! 

L \, ',_ I 1_J' ---;1,-
1~ 00 ---+--1--"-"-'-_;._,--+--'' 

I I 8!\4.d.110 lllt"t• i ,---r-
i I ~ l ', I l 

I.oca.ldert<>-ction in fati.1rnh· 9. 
Local deiicetioJJ in azimuth ci. 
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DETER)IINATION OF THE ASTRONOMIC.AL LATITuDES. 

The astronomical latitudes were chiefly ascertained by means of the zenith telescope, in addi 
tion to which the zenith sector was employed at t\\o stations, and at a third a transit iu tlie prime 
Yertical. 

:K-0. X ame oJ statiun. JnstTUID('llt. 

Nantucket Cliff ___ -- .. ---- ... 

Ob8f'TY('1·~. 

__ _j 
Date. 

1C.O.Bontd!e ..... - i1 
• - • 1 S ~-OT'ernber and Dec'r, lt"Gli. 

-- l :F. ll. Aglll'W .. - .. - - . 

~:.11wmrt ....... __ ... _ ............... l1o. 
\ C. 0. Buutdlc ..... __ 

--· l. F. JI. A,!.:!:Ill:Y1 • ----
_ ___ , f Jnly an<l August, 1867. 

Tlloruptoon .. _ ............... . 
( T .• T. L<"'· T. 1: ... _ 

ZcnHJ11eks-cope MDitnrr ..1.cackrny ---- --' l r... JI. Fauutkro:v _ 

·-·-··----·--- T .• T. L<·e, T. J-: .•.. f ~\. D. JlacJi, ... __ . _. 

C. O. J3ontd1e .... . 

i 
• • · • • • • • 1 } Scpteml1eT and Oct'r, 1e1u. 

:~~:~~~:: SeriteruUerandOct'r) 1847. 

f ~:,m~1:
1

:ect~~- ~~.:.-: ·. --.. -. 
A ganlf·nt ir11' ___ .... _ .. __ . __ .

1 

l 1~. JI. J'~auntkYo~Y .. 

fA.D.IlaC'lrn ....... l 
·i G. DaYid~ou _ r October and XoY'r. 1847 . 

} 0<'1ohC'r aml X1n-'r, li'47. 

S('hattis ........ . 

. l Transj '. ~ o. ~ ............... . 

\ Z:·11ilh tr·k:-;copt' ~o. 2. _ ..... _ 

l .z(•nith ~t'dnr Xn. ] . _. 

LI~. II. rauutlf•f'ny ---------· j 
G. \\~. De~rn ............ . 

\.:l... D.lladrn. ··---··--·
( (i. llnYillROil . 

,l_ l:. Tii1ganl 

) ('. (1. Ibntl.'11~· 

l }'. JL . \ !!flf1 \Y 

S1"'r1tnnher au<l Oct'r, 181U. 

} Septrn1uer aml Oct·r, 1~4~. 

June a.nd July, 1833. 

; } ()('.fOht'T :rntl "°SoY'l'. lF!fifi. 

Tlic statio1rn ::Sot:. 3, 4, 3, an<l G were occnpied nncler the inuuediatl"l direction of the late Super
iutenclellt. 

The following comparison of results of latitu<les outaiue<l by different metl10ds and instruments 
indicate that the astTonomical latitndt~S may generally be relied on wit-liin the prolmlJle error, as 
derh-t-d from the obsern1tions themselYes. 'l'lle microruetric measures with tlrn zenith telescope 
de\·cloped a certaiu d!"pcm1ence of tlie results on the zenith distance, which can only be attributed 
to systematic llcfcets in the assig11ed declinations of stars. This Yariation is coufiue<l within narrow 
lnnits, am1 is also corroborMe(l b_y the results obtained with tlie zenith o;cctor; the differences of 
astnmomical latitudes, however, are not sensibl,y affectt'll: 

Latitude of Agamenticus l.J;y ze1iith telescope -
zenith sector 

430 13' 2i11.su±o11 .11 
2511.07 ± 011.10 

tram;it in prime yertical :.?J".!J7 ::!: 0".1-1 
Latitude of )It. Iudepe11<lence lty zenith telescope - 430 45' 3J".2!J± 0".08 

zenith sector 3111.5G±011.08 

TLe following i:s a recavitulation of tLe geo<letic and astronomical reSLlli s of the measurement 
of the Nantucket arc of the meridian, the ('Orrection for excess in lcugth of the unit of measure 
having been ap1)lied 



 

THE UNITED STATES COAST SURVEY . 

• 
1:ECAPITTTLATIO~ OF RESrLTti. 

------------- -·--------- ---··--·--·--·----

t-itatirm~. 

Xantucket Cliff 

~1anomet 

T11nn111s.'1n 

Aga nwnti.tu"" ..... 

::\i(mnl l11tlepr11(lcnc<'.' 

Sebatti~. ·-----

Farmington .. _. 

Ol1r;e;YPd astronnrnieal 
latitndu.;. 

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

41 1' :I~. F'G ±0.(l(i 

41 ;-;;, :J;,.:1:i ± o. o;i 

4~ :i1; :t;><.2:·• ± 0. JO 

4a 1:1 ~-1. ~)~ ± 0. 01 

4;3 4.-. :H4\±0.0(i 

44 o~ :-li. Go± o. on 

44 40 l~. 06 ± o. n;) 
----~--~---

I 
JJ.[eti'rs. 

';fl-12~( j~ 

7600:..!. ~Vi 

1;-:-ni]. n:? 

!"i!l:i:~.""1. !');-i 

Tlu-' tobil )Pngih of arc. iu niPter~. :J75:::.t23. 3~ ± t'. 30. 

.Jlrtcr;;;. 
O. Oli 

14fi4:E!. 1-i 

Tlie six partial arm:. gi ·n~ the following Yalncs for tht> length of 1 ', Yiz: 

Between Nantucket aml Manomet 
l\fanomet and Thompson 
Tl.10mpson and Agamenticus 
Agarnenticus and l\It. Im1epcmlencP 
l\It. Independence and Sebattis 
Sebattis and Farmington 

For the ''hole are 

18;)1 m .4-
18.Jlm ,;; 
18!8lll.~ 

18.Jl "'.4 
18.J3m.1 
18.J.J-m.!) 

18;11"'.G± 0"'.6 

153 

Hence a deg1·ee in the midtlle latitude of the arc will lw nearly 11170\IG meter,; in length, "·ith 
an uncertainty of ±:36 meters. 

20 
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APPENDIX No. 10. 

ADDENDA TO APPENDIXES Xo. n AXD No. 11 OF THE COAST SURVEY REPORT 
OF J8GG. 

PltEPARED IlY <:HARLES A. SCIIO'J'T, ASSIS'l'A::\:T lN CIIARGE OF 00)1:PUTING DIVISION. 

1. To (4) Appcndi.i· ..:.Yo. fl, on t1U' deter111t'.11ation of time b!f meaus r!( tlte tmnsit instrument. 

Tlll' obsern~r will ahrnys fiucl it eom·enient.to preparl' a working· eplwmeris to "contain, for tlie 
localit,'I aml time JH'611osed for obsPrYiug, tlw stars sele('tecl, their poi'iitio11, magnitucle, right ascen~ 
Rioll, (to ·which the clock corredion on ('ach uig-ht can readily he a11111ied,) and setting on the fimlers 
for illumination west and east, aecon1ing to the gradnati011 of tlw cirelP or circles of his iustrn
ment. Ht•. "·ill do well to Btart the clock at such a time as to inclicnk, ns nearly us may be, sidereal 
time, and to regulat<' the rat(• in order to maki• ii as small as po.~sihlr. Tlie following epbmneris 
may serye. m; a Rpecime11 : 

GroornlJritlg·l:'. 2~1:W _ 

,3 Ophinl'hi .. 
T Jlerculi1' _ 

~rrnx<; l'IELD, ILL1xoi.~, .. AU[fUJ:Jf, lBGi~. 

a 

h. m. >:. 
r. .·,. (; J(; 0.1 :1c th·· 09 

M. :1 {)'; ~[J_ - ;1 :?1 

); . 3. 4 1:-) 4r-1 4G 3t' 

:-',r.ttillg. 

La1tql \Y. Lamp E. 
ZeJ1. Ub.t. '. Altitrnk. 

~l 10 

4:l 10 

l<:l 11 

~8 20 

4(i :-){I 

ti 4!1 

o. .Scorpii 1 ') -20 Of' ! fi!'J ~1' 2-=i oa 

T/ _Drn,coni~. 

J;J I>rn.cnui,-; .. _ .. . 

~ Ophhu·hi ..... _ 

11 Iler<-uli.~. 

"l Ci:u:wlopardali;-; . 

K Ophi1u·hi ..... . 

d J1Prcn1is ...... . 
c 1:r&·1: :\Iiuori~. 

al llC':tculi~ ..... - .. 

i 1J Ophinoehi •........ 

Groomhritlg~'. Hfitl . 

fJ Draeoni9. 
a Ophinehi __ 
w llraconiR ___ _ 
fl Hereulis . __ .. _ ... 

i,!> 1 Draconis. (pr.) .. 

s. ::.?. 8. 11; ,.._") 14 (i) 4~1 

r-. 5. 3 :~~ 1:-; -- li!) oa 
~- ~- ~ ~!) ;;7 -10 ] ,-< 

8. at1 ~H -;- :"t!1 10 1 

11 0:1 (ifi Oi' 

~ :). 4 11; :-it ~~t-. :t;1 

s. 5 .'iti 4f; + :n 4ti 

-· r. I 4 . . ) ::'l~ 20 8;? ];') 

s. : Ym-. 1~ Oil H H :rn 
s. ...... r. 1~ ~2 -24 o:~ 

L. fi.7 17 22 14 +74 :-l~ 

:x. 2. :~ 27 28 52 24 

s. 2 ~ ni ~-12 ~ 

r. II ;17 43 6.4 4!l 

41 Jr- ..+-- 27 41:$ 

I'. 
y DraconirL _____ ..... ·--- . . ! :N. 

·1. 5 
:!. 3 

:J. 4 

4. 5 

17 44 Jli 
.13 .14 
.,, z~ 

JP JH 24 
O:l fiG 

.;- 72 13 

-'- 51 JV 

y 2 Sagittarii ----·- _____ . _ .... ·i l'. 
2"2 Carne1o11.arflnJi."- __________ , _____ _ 

p1 Sagittarii _ _ ________ ] S. 
-6!J ~:2 

-2] 05 

-ao 2:i 
L. 

&c. 

(ji-: {)0 

~;o ·Hi 

50 ()'j' 

0 30 

l::i 5() 

30 J.I 

fi o~ 

4·1 34 

2;, 17 

G:l !'12 

;.!4 4() 

77 25 

27 10 

Cl 00 

12 01 

.1li :lG 

78 19 
70 14 

19 11 
f.0 ;,4 

2-J 00 

2n 1-1 

8\1 21 

~4 04 

59 4ti 

42 2fi 

64 4:J 

26 o~ 

6:1 14 
12 :t-; 
H2 50 

29 00 

77 ~g 

:12 24 

11 41 
19 46 

70 49 

29 00 
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Top). E.Jx1111z1le of record and emnputation of inequality ofpirnts. 

Let B an<l Il' der-;ignate the i11cliuatio11, as giYen h.v tLe leYel readiugs, for damp W. and E., 
1·espectiYely; b and b' the same, when correetell for piw•t inequality p; then 

IY -B l j b= B+p for damp \Y., 
}J=--4 arn ( b=ll-p for clamp E., 

supposing the V lJearings of im<trnment arn1 leYel to liaYe tlie ;;arne augnlar opeuiug am1 the piYot;; 
to he cireular in form. 

·- ---~------ -- -- ---------- - - -- --- ---- -- -· ----------

'"i Cl.A~U' WE"''J. CL\.)fl' EA~T. 

;,. ----
::-

Oh,lHt µ:la~-" ~- Ul~jf'C1 J,!1a.~..- x. : 
H'-H 

JA·Y~.'l. Le\·el. -4 
... =-P 

; (I:1r-~>.1 l (~11·-!1;) 
' ----------- B -----· -· H' 

- \\'. (•!Jd. E l'lltl. W. t-'!Hl. L ernl :::: . 
;,.. ;,.. 

-------- ---
d. d. d. ''· d d. d. 

;;1 fiO. 0 tH:.O (1. (IOU jfl.ll 

i 
tj.::•.:.! --0. 4~.) -0.:.!.jt_i 

£3. ;! :'i'"-.i-' G4. 0 ~£•. ;_) 

7~ G.J. 0 ,jfl.O u. ~~."ii) fl4. 0 59. 5 -0.~."~I -o. :roo 
Gll. B ti:).0 ,-,~1. II (}4.;; 

4.J ;)(1;:1.111. j';_;, j (iQ, " 1l:to 1..,i.-,11 :l~l. ;, 1:4. (> -ti.1'2.'i -!I. :i:l4 

titi. (I ::;~. 0 Ii-:!. 0 m.o 
·Ill ll O(l u. m. i;l. r3 ().5. (I .:J\3.1'< J. (JJO !f·L 0 1;0.l1 --0. Ji."> -U. :~Oti 

ta. 0 ti:.LO ;19. 3 IH.O 

:~;) o:) :1. 111. j;{ tiO. 5 ti3. 0 l. ~00 ;]!~. - frL o -u.:Yi:i -0. 44.j 

(i.), 5 .Y~. :! o;t (\ ' tj(}, .I 
j 

i au 1.-J<.l.1ll. 7:3. ':! u:t ;1 J~. I~ l.(11Jll ti:l. 0 fj(}. ;j -0.125 -(I. 2el 

t•O. ;~ {\-.:!. {\ 6U (I i f,:1..\J 

:!.j '..!OH. lll. j~). c: fiO. J ti:.!. 0 ].J:2:) :)~J' (l 
i tl::S.0 --u. 1"2.-) -0.31~ I 

fi4. 0 i [it. u 6::.!. 5 : 5tl.O 

20 i ao a. rn. 7l ti;t,(I ;'11. ,-, 1. :1011 (;;!,(I J!I. 0 o.ono -o.::r;.-, 
tiO. " ~-1u. a :•H. {I ti:!.O 

1;, 40 n. m. 74. ~ liO. 0 w.o 1.:l7:) :1f-.(l 61. 0 : -(l.1:2.'l -0. :~i·;, 

ti2.;; :i7. 0 co. 5 :;~. n 
JO ;'i(l a. llL "' 6~. 0 i .ll.O I. ~jl) fiO. ;i ;:., .. o 0.t)O{I --v. 4:r; 

60. 0 I 58.0 ;.~ (I t"iO.!l 

;) 1'.J (l<J Ill. 7tl JS. fl I .~H. 0 !. 2.:iO rir-<.n ·liO . .l. -tl. l:.!;'1 -0. :144 

Gl. :J f:t\. n ~~l. (l ;,:.n 
! 

--0. ~';;) ri7.0 tl.000 -(J.:21!1 fJ i 10 }). 111. 71i GO.fl :57. 0 5!}, 0 

i 
5B. 5 :)f'.<.O ;}'7, 0 

: 
.59.0 

---------------------··· .. -----·- -

Value of 1 diYi~·dou of li>n:l ·- 111.0.1. 

::\IPau P= -O•i.:337 :::J:., 0'1.01~) 
= -0'.024:::1, 08.001 

for position, clamp VI'., the Yalne +11, as found h.v the leYel, must thl'l't•fore be diminislu~rl numeri
cally; and for position, clamp E., it inust be numerically increm1etl to allff'IY for inef)ualit,y of piYots. 

· Irregalarities· in the figure of the pi yo ts will appear b~· sueeessi \'C llwel readiugs for enry 10° of 
zenith distance, north and south, autl, h,y comparing with the mean of all rmuli11gs, a correction can 
be deduced for any ginm position of the telescope aml damp. \Vlteu thP transit instruments are 
accompanied by a hanging leyeJ, (as iu the merilliau tPlt•scopl',) tl1e pin1t;; may be tested for an.) 
zenith distance; instrnmentt:1 not. 1n·oyided with such a leYcl ma:v sometimes be te11tecl by unscrew
ing the tubes carrying the object and eye lenses. 
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•"Jm·i111r11 '!f 1·1,w1·d for 1•ttT11e of Oii<' tli1'i•io11 of tern/ by 111cani; <~f a lael trier. 

Coast Snrvr•y Offin·, Deeemlwr 8. 18ti8--Detel'Wiuatiou of value of 1 dh-ision of level ll hdon;.:.i11g to 1'rt\nsit 
' ~o. C-Yalu{· of 1 divisfon of leYel tric1·=0".99-A.'1.'. M.,Oli::;erYt'r. 

k m. 
l~ 30 

J:.! ;,:..:: 

~ 0 

~ 

~ .f ~ ~ " ""' 
;.. 

" ~ 
-;;-

"' j' 
~ ~ "'" -----~--~ c 

j 1: ], 
§ 
,:::; 

.,;, .,; 
~ c:: ::; 

t -"' 
~ ~ 

£ t ] t ""' ~ •t:_ .c 
~ ...:; ~ 

t ~ 
:_J. c 

" _}{ L ~ 
;... .:s 5 

--- ---···'-.. --•--- --- --- --·--.---· I 

d. rl. d. 0 d. d. d. 
210 !ll. 3 ff.0 G2. 5 G2. 5 210 W.5 G. 0 

1(1. j~ 1~. 50 

:t:.!O ~O, .:-. HI. j ::20 78. 0 Jt:. 5 

1~. 00 l;!. ~J 

%JO fit<. ;> 31. 5 2:lO oo.o : 31. 0 

11. ~n lU. 00 

:.!.JO 51. 0 1~. ,, :!40 5(). 0 H.O 

!t. 'ZJ. 10. 00 

~JO 41. ;; 31. ;) ~5'.I 46.0 ."iLO 

~)' 00 <:'.. ,)() 

2liU :1.r:. 5 ti() . .) 21~0 37, ~· 5H. ;. 

l !l. ~.) 9. no 
'..!"70 ~~I. () (i~J. ;-i :.!70 :1~. '.:'· ti~.~) 

t' . ... ~ .• ':io 
:!~O ;2fl, cl 7~. 0 ~t<O ':.!O. 0 'Vi, fl 

r. 75 !J. 2:) 

2'.tO l Ln 86. j l)~. f1 ~tlO 11. () ,>J(J. ;) 

--- -·-------· ---------~--------~-- ------
' 
I CoITl'S}l(mding diffrr-

Di:ffer<'lll:l' ! f'lll't' of k'i'd 13. 
of leYel 

trier. 

40 

;;o 

20 
[() 

H> 

:-2'0 

:w 
40 

200 

Forw-anl. J~al'kwanl. 

d. 
4'.t -'lf1 

3:J. =>o 
;;o. 50 

!I. ~5 

!). 00 

lt'. 2.'i 

':.!'7. 0() 

33. 73 

105. 50 

rl. 

21f.OO ) 

11).00 ; 
i, 400 11iY. =:i~9d. jj of B=39fi" I Oll tlu: ~fff'r:tp;P. 

8. 50 1<1. of ll = 1". o~ 5 · 
17. :JO 
:!(i. 00 

h. 'Iii. 

l 114 

l~ ;I~ 

The auove llwel is eYi<leutI~- irregular, its cmrvature being· different at different parts and flat· 
test ne~r the marked end. Fol' the portion of tl1e scale near tbe middle, and ordinarily used, we 
obtain the ,-alue 1".08, dPrived from 40 divisions of trier, =36.75 div. 

Tlre ohseiTations sltollltl bl• made at different and extreme temperatures, in order to ascertaiu 
whether the curvature clrnuges materially. '\Vhen the level is furnished with a chamber, the 'bub
blt', during ordinary obsenatious, should be kept at nearl~' the same length which was given to it 
in 'the experiment!\ for \'alue of level-scale. 

To (6). 1'abulatimi of factors. 

The n'cluction or trausits will he facilitated by a tabulation of the factors A, B, C, (as taken 
from the general tables,) and it will h<~ noted that A will he + exce1)t for stars between the zenith 
and i10Ie; B will be + except for istan; at lower culmination; and C will be + except for stars at 
lower culmination; or B aud C will 1iave the same sign. 
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'icoonihridg•·, ',!:~211 .. _ 

,; Ophiudii ... 

-;-- Jkrnt]jo.;_ 

a :-)(·1,rpii. 

r1 ] )L·:ri_·oni'-' 

1.i ])r:a-OJ1i.-;. 

~- ()_rt11!1td1i 

11 ll<'l';,_ ltli,..; -

a (':HIH·l11pa1·l1ali~. &·t 

r. 

r. 

L. 

J(ible of sla1· eonslanl8. 

8111 ing1ldi\. 111 .. 1'::'.6~} . 

. \ 

-1 :.:'7 

(t, fa· 

-0.1::-' 

1.ll:.! 

-ll. 8tl 

-1.:l{i 

r. 

J. (JO 

I.-!.". 

1.11 

0. ';,

u. U:.! 

- 1. O·! 

C an<l AC diangt~ sign by rPY('l'Sal of i1mtrurnent. 

l.G1 

.. 1i; 

7.:2·1 

! . Of) 

.\ (' 

-· :J. -~:: 

,1;-

. '..!L 

1.1.< 

- 1 ~q 

-:J.'";<! 

-.; --:, 
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To (fl) of Appendi.1· Xu. 11 of Report of ltiuG~ on the a.~trono111icul l/ef{'nni1wtion r~f w1 ((:;;i111utl1. 

In plam1iug \York for ol1;,;l'I'Yi11g an azimutll, acconliug tn the rerJ!tirp11u.•11t;,; of rl1e e1.'"1·, 1 lw 
power and comstrudi011 of the im;trument, an<l the cmffenie1wP of tlie oh-.e1·n·r. tit!.' followiug· ta lilt-;,; 
of the tim<.'s of the cnlminatiom; anl1 <•lo11gatim1" of fonr eil'enrn-11olnr "tar>< will 1w fonml a u;-;pfli\ 
auxiliar,Y. Tltei<e tablN> will gin• the times to the ueare,.;t minute for tl1e fhl't (la>- or ead1 moHth 
awl for the sem· 1S73, 1>UJl}l0si11g the obsern•r's position ill latitude J(l'.J ~. a111l iu Wl'st !011gitrnlt• ii'' 
from Gn•euwieh, aud by nu eas>· i11t(•riiolatio11 tlw~- will gin• tlte tirnl's 1'or a11y (lay of tlw >-eitr, for 
;my year, (within thi8 centnr;--,) all1l fo1· any 1101tlt htitrnle lwtwepn :m'.) arn1 .>o'.) .. The time" me 
giYen aeeordiug to astronomical aecouuts, n.:ckouing from nuon of tlle ciYil (1ay . 

.. Jlcmi lot·a) tim,, ( a8t 1 aurnHic«l) (~/' th" <,fony<ttiou;.: <rn<l 1;ulrn iunf iuax {~/' fou .i· c! n·11rn-poi{1r !-din·-... /o>· 1~:-:t 11 ild 

lat. 40·, lo11y. l;11 H't"~t (~f Grce11wich. 

1~t. 

.l:Llt .. \. 

l•'c~h·\·. 

.:\tan·h, 

.April. 

~f.uy. 

,T1u1t: .. 

July. 

Au;:(t. 

~c11t'i·. 

Or-1.l'. 

X°'"i·. 
J)e~·r. 

I '"t 
i 
I ____ . 

11 .Ja_u·y, 

I 

l"d>'y. 

:March. 
A11ril. 

~lay. 

.June. 
July. 

Aug't. 

Sept'r. 
Oct."1'. 

Nov'r. 
Doc'r. 

1-;. L r C'. W.E. 

h. JU. 11. Ii. JH. 

ll ;{O. ~ ti ·2.-1. :.! 1:! 1:1. ~ 

:!:! :!4. (i .f ·2:\. (' 1 ~I Ji . ..j 

'2.H :~-1. 1 ~ 1 :t~. ~) :--- ~fj ~~ 

1'.-- 3·-!. l (l :{O. 4 t; '2.t. ~ --------W :H. :~ ·1·) ~::-'. "i .J :.!~. t 

14 3~. '7 :20 ;}";', 1 \) :2.J .. -1 

12 :w. 1 h- :J!J. 7 n '-?";'. n 
10 :r~. 7 lC ~8. -2 ·l-l ~-1. l'i 

:l'.!. J 1-1 :.2G. L> ~(t 21. 1 

G 3·1. 4 l:J ~~. r: Ii-- :J:J. :1 

3~. 5 ltl ~';. 0 ]t-) 21.-1 

.... 3-4. 4 H ~f. ,'-' H :?a. ~ 

.~1 ('q1lwi 

E. E.-
1
'.\ ~ e 

h. ·ni. Ii. rn. 
n o:to 11 5~.~ 

01.1 :.) 50. !) 

/1. HI. 

17 -i·..:_;i 

L> ~o. fi 

],. c. 

Ji. JU. 

1-- :,?:).:;

w C:l.tl 

l-1 :m. ~I 

1·2 .:-2~. -~ 

1(1 :w.i 
~ ~2~J. 1 

-t.> :H .. ) 

·l ~\\). 1 

:.:'~ :!.J. (J 

;}O ';..>ti. r: 

''· 'tit. 
;!;; :10. r-: 

:Z1 .ie. !) 

q 10. 9 1~ ~ co. , 
0 08.H ~ 58.5 

' 

00. 4 

l:l ;)0. 4 HI 5t-. 'i 

11 4~.3 ! 17 5ti. 6 

22 OG. 8 

20 04. 7 

18 06. ~ 

1G 05. l 

14 03. 4 

12 05. (l 

HI 04. 0 

8 06. 3 

58. ·1 

_o_f!.O~L 

Z\ 56. ~' 

'.!1 54. ~ 

rn 5:1. 1 

17 35." 

15 53." 
13 5G. 0 

g 50. ~ 

7 4.:-:!. l 

:l 4E. 4 

4!i. 7 

\!:! 45.1 __ I 21 4:!.5 

1!l 45. 8 

15 58. ;) 

13 56. 4 

11 '"'· 4 

;Jf:. 7 

57. :~ 

:I 5; .. 7 
:>e. o 

!~. ( '. 

h. lH. /1. 
1~1 o.-), o · 1 o.t -t 

1-; 11J. n :2:! ,'",;.._ ~ 

1:-) 13_ J :!'1 0:-. ti 

u 11. :'"'"< l~' n:.:.? 
I l l 4. '. l 1 ": (l~ l. : 

~I J :!. ! I 1.'1 1; ... _ :~ 

7 !.). I 1 '.I 10 .. -, 

1't O 1 t he.~) 

;{ lll .. --' \\ Otl. ~ 

1 '"2. ~I 11:. : 

}.!;J O:>. _... O.i. 1 

:21 (l';, 1 011 .. ) 

Jc. E 

h. iii. 

1 i. :1.~}. i. 

11 .J-:;. ~ 

~I 4--1. -1 

4:!. 11 

:i ·H.i 

;j 4:.!. ti 

1 40. !J 

21. 36. 4 

l!l 3~. 3 

fl. }/). 
"".!'\ -~t ·l 

17 2~ .. -< 

J;i 3:!. 0 

1:1 :1n.:1 
11 :l:.!.:l 

30. t 

211. 9 

w. I:. 

}, • JJ~. 

1; :i\!. ~ 

·1 .-J--; .... 

O•.l 

1 ti(\_ .i 

~23 OJ. l 

~~ l -(tJ. ';' 

]!I Oti. 1) 

17 OJ. (J 

1.\ 01. t1 

1;~ o·~- 1 

11 oo.;-_. 

w. r;. 

I :!3. ':! 

-:.!:~ 17. ti 

21 1~. 7 

W 14.~I 

lj :!II. 2 

1.) Jt. 0 

t:I 1J. !I 

1L t"i.' 

~ ~ ) :t. i 

j 17.:t 

{'.\ {i:;. 4 

11 11!1. I 

\I 111 ;, 

O'.! J 

11. ~ 

J11 :; 

l 1-...! .-. 

'21 ji.J ::.! 

1~1 o.-;. ~ 

t ~ u::. _l 

L-, 111 .> 

LI'. 

11. /11. 

11 .,~ •. 

:n. <i 

:n.<-
:_i :1-J. u 

:1:.:.0: 

~I '..!'""-. t 
HI :!tl.:I 

ll '.!'"'.1 

I.I ~ii. 1 

l:J ~';.!I 



 

15d REPOH1' OF THE SUPERINTENDENT OF 

J. To eoneet tlie ta.bnlar times so as to appl,r to an.r year slfh8ro11uent to 1873: 

.Add: iu tlw case of l'olaris 
;-;nhtrnet, in thP casP of). L:rrsa~ l\Iinoris 
"\ dd, in tlw case of 01 Cephei -

0"'.:3;°; for eYery ~-ear. 
1 m .0 for ('\'Cl',\' _year. 
Om.;) for l'\"Cry year, 

:-;nhtract, in the cao-;e of a Urt>W :\IinoriH orn.:.> for ('YCl',Y year. 

:!. To eorrect tl1e time,;; for an,,- year in a ljlladricnninm: 

l,'or first :year after a leap-year the' table is perfect. 
For second year after R leap-year add lm.u 
For thirtl year after a leap-;n~ar aucl 2H>J) 
For leap-year and before JUareb 1 mlll ~~rn.o I<'or the remaimlcr of the ymir 

sul.Jtraet lm.O. 

J. To allo"· for difit're1we of latitude l~etwec11 the limits of 30° and .)0°, correct the time~ of 
dongatiom; as follows: 

For l'o.1aris, atld orn.1,). • ~,;11l1traet 0"'.Hl 
1
. ·. 

F - 1· "I" 11 () 11 I l 1~ for each ll1~-or /. . ~' 111 •• lH ( m. . . Sll Jtract (Im, ii -

.I , _
1 

(, .. l l ( _ ., ·.tor each 1legree ,;nutll ot Joo, aud .

1
. _ b . 

0 30 ~'- gree north 
·nr.J .epu.,mt l"',_!11. l:iU tract "' .. ., of' 400_ 

1\>r ;; L'. ~Iin., ad(l 0"' .3.i '\ , subtract om.48 

To j(il/mr ( 1 :J): ( 1 ;{~ ). Olm:rrntious icith a trnn~it in8tr11ment in the ruticril of a close circ1tlll])olar star, 
nca 1· ifN elonf;ation. 

l fa traw;;it iii strum cut 011ly i;, aYailahle, aud a rnark can he plact•d in the .-ertical of tlw douga
tion, the nu'tliml (sl·e l'oaRt 8m·Y<·~- Ueport of 18.IG, Appemlix ~o. '.!7) of nwasuring the azimuthal 
:111g·]p he! wcn1 the 111m·k aiul a 1·.lnsn dn·.nmpolar star at Plongation by 11wm1s of the rnicrometer
S(Tl'W whidL 111on·s OJH' of tlw Y hi•aring,.; in azi1nntli may be applied with results possessing a 
<'.011sidern ble dPµ;r1·p of <wcumey. To secure• this it is, l1owever, essential that the sum of the posi
t in' mHI JH•gntin• 111ieromett'r measmes lmhrnc<', (the mark being placed, for this reasou, a littfo 
iusi<h• tlH• n•rtinll of the e1rn1gatio11,) in whieh em;e :rn iiwqnality in the Yallw of a diviision at dif
frrent position;; of th(· ,.;ert'\Y \Yill uot affect the result; fnrther, the measures should be small, riince 
t lu_• Y support" of the axis m·c no( pi\'ote<l, alld :my eom;iclerable motion must roll awl eleyate the 
axis: chaugi11;,: Hs IH•ari11gH. Tht> collimation is eliminatei1 h,Y reYersals. The leYel correctio11 ma.'· 

lie fo11ml '1-ith suffide11t precisi011by1 [(1c+1c')-(e+t')] tau~, (see .A.it. i:~;) a11d the ntlue of a 

\livisiou of tlte piYot-micrometp.r is forn1d h,,- meau;.; of snccPssiYe transits of the star near culmina
tio11 on•r the same tlirc:ul, for t>iJnilli.-;tant mim·ometer divi1'ions by the formula 

~\.=sin p se<::_(f_::J:-12_) sin t 
8ill 1" -

wherP the sign ±: is to be usml for upper and lower culmiuatiou, hut generally the azimuthal vahw, 
expresRed in seeonds of arc, mn,y be found with sufficient precision h,y the formula 

lt! Hiu p Hee h . t 
\Yllen• p=the polar distauce h tlw altitude and t the hour-augle in seconds; of time. 'l'he reduction 
to elongation and the correction for diurnal alJerratiou are the same as i11 Art. 1;_;_ 
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E.ramp7c of rt:cord aml 1·erlu~tion. 

Statio11, Cat hla11t11 1'IiRsi~~idpi-Polm·is near western P.lon~ation-J)e('eml)er S, 1855--0b:-a-•rn~r. J . .E. H.
lJJAtrnment, "2fi-iud1 transit, hy \V"i..1rdeman1J, C. ::S. :\o. !I. 

\Jli.ied. Larn11. Chr. titn•·. 

Ii. in. 
}la1·J; E. ]Ii 

Pt1lariH p i'1it.i; 

1:1 Zl.;; 

rn 47. 0 

w. i!l 55 .. -, 

';!'J JC.~. 

'hl 4::;_;;. 

~fork 

t. <I. 
1 tu. u 

~J. l 

F:G.F 

1 7~. 2 

1 73. ~I 

1 i-:. (I 

l-'ET "Xfl. ~. 

\\. T:. 

:m.;. :rn.:-.-

30. 0 ~H.'1 

Clir. til1i.· of f'lou:..:11.ti11!L ~h. ucm. t111.-.• :~. 

}{;lti· oi dLl'. Sll1all. Clw. ':!:!tt !a-:-.t :n 

tilll(' nf \Y. l~l.. ~"'· :~l!s. ll. 

159 

lncreas(~ of micromPter readiugs correspond~ to mon•me1H of tdPscop1· froa1 uortl1 to WPM, 
1 1li,·. of lrvel ='.!".0. The Yahw of 1 diY. of micrometer i;.; fon1111 from tlw followi11g record: 

Jtficr. Chr. t"hnf'. 

t. rf. "· m . ..... 
I :1v j 04 ~);.!, 0 

i'.(I t_)j ~9. 0 

:o OG 2';'.:; 

~o 07 16.5 

~)0 Ot< 01.:; 

2 00 

Diff. jrom nwau. Pn]arii:- rn.'a1· r. l ', 
<jJ ·.:!0' H ~:.!" 

h. 'fil. R. 11~-F, 27- l."i'· 

ti O:! 00. I 90 tlh, ('(1T'l't·spo1ttl to 4:~~'·"·- 0 

01 13. i 1 dh". cmTP~p-ond~ to 4x. ~";';_ .... 

or, Qj, 2 

00 2:3. B 

0\ 14. 8 

02 00. 8 

~lean 75 1 Ofi 52. 7 .1. Sum 07 l!I. 0 \alue of 1 di.\·, of pin1t miet'.=:2''.182 

Tlw azimuth is deduced as follows: 

m. R. 

12 Ml. a 
ia ;.?1.:i 

1:1 4G.13 

15 f>J.:l 

16 lG.3. 

16 45.~ 

i\lt.·a11 

Mark west of star 
Correction for leyel 
Reduction to elongation 

- n.7 
10. ;; 

11.11 

14. ti 

1~. 3 

Hi. 2 

-12. fl5 

Mark west of star at elongation 
Azimuth of Polarl.s at west elongation 

Mark west of apparent north · 
Correction for diurnal aberration 

Mark west of north -

'J.aHl]I E. 
::\lark' {Lamp \Y. 

., ' Lamp E. 1 77. 40} 
Star ') 1 7G. -11) 
' ' · · l Lamp \\'. •:>. 40 

Ditrere11t'L' ......•...... ~.... . . !l. ~f2--- :.!1 11
• ti:.' 

+:2111,(;.) 

- 011.1;) 

-1~11 .s.'.I 

+ 811.(j 

ID .111 ()()11,:3 

P -IJI 0811.S 
- (llf,3 

io 41, os1' . .:> 
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To ./iill111c (18): ;18J )a. Ob.~ctMlions with a tmns·it ·instrimu:nt of a close circumpolar star, nem· culmi
nation. 

ti' a transit instrument it:> fitt{'d with an eye-piece micrometer, (moyal.Jle Yertical thread,) and if 
a JJwritliau-mark can he established, its azimuth may be determino<l '\lith great precision b~- micro
rneiri<" rnl'asm·e;; uf tlw mark arnl tht• star when eulminating-. In this case tltc· time must be tktt:>r
rniuetl wit11 iirecision, and, a;; the method admits of starR being ohsern·d above :mu hclow the pole. 
tlH· etli·ct of a small error iu time or hr the star's rigJ1t ascem;ion rna;Y be eliminated or greatly 
reduced. The mark l'\houl<l Le at a distance sufficient to require no cLang·e in the l'idereal focus of 
the tPlescope. Tlie cbrnnometcr correction iR found by thP orthuar~· transit obsen·ations; in those 
for azinmth proper, the Yertical tluvml of the micrometer is set in au.-all('C of the star sm:<·.essh-e1y 
h;.· rc1ual (li \"i,;ious or turns of the screw, anu the transits are recorded by the eyP and ear or by the 
usP of a chro11ograph. The ,-a1ne of fl di,·ision of tlm micromder is found from t.lw azi11mtl1 obsern1-
tio11.'< tliernseln~s. 

lA't f=time of transit of a culminating polar :star, COl'rPspo]l(li11g to oue turn or micrornetPr con-

t 1 . tl cos u sin t l 1 l . . . . ,. l l fi Yer e< mto arc, 1e11 1 turn=-----. T lP t'n< t•orn•ct.Joll (111 tiuw) JS iom1t l,\' the ormula . l'\ill ]II 

b B, whprp 71=__1:.: · ~[ ( 1c+ w')-(c+etl] and B=cos (r-rl) see ''· For 10\YPI' culmination take Jsoc>_,,, 
lv <± 

in stea.d of .~, or else reverse the sign of ,:; ; if the lPvel correctio11, howp\·e1·, is not applied to the times 
prior to computing the azimuthal de'\iation, it may be applied after it, using the formula i" cot~' 

w]J(-'1'(' i'.=thc inclination- of the axis in scco1Hls of arc { + ~ for~ eas.tt ~ cml high. . 
- , ( -w·e8 ' ·-

Tlie collimation correction is found b.r subtl'acting the mean rernliug of microuwtcr, for lamp 
wpst and ea,.;t, on tlw mark, from the mean micrometer n•.a.<ling 011 the Mar, a111111y 1·mn-ediug tlti,..; 
'1im·renc<~ into secom1s of time. (See determination of the Yahw of mie1'{1lJletcr.) 'l'he sign of tlw 
1~m-rt•dion follo'\rn from the a1)pearance of the record. 

To obtain the hour-angle of the star, we ha Ye 

T=o!J:-;prn·d ehrnnometer time+ 6 T + Jeycl correction+ collimation corrrctiou aml the honr-augle 
i=a.-T; 

lH'JWI', thP ~1zirnnthal dfoct 

:\._ _ :_:;~111L 8_1'_(' __ ( z-_±z~L si 11 t 
~ - Sill 111 

,I + l. for .i npper 1. culmination. 
t - I l lower I 

To the azimuth of the stnr thus referred to the line of coHimation of tlw instrument, >Ve a<ltl, 
alg·(•braically, the differeucc of the micrometer reading-i;; of star and mark and cn11Ymt tlw :,.i:m11• 
into sP<'.OlHl" of arc. ·TJw Ri~ni;; art> readily found from the poRitious in each pnrticular case. 

Tlw methorl is mueli simp1i1ie1l hy obsen·ing t•ach stnr with lamp east and lamp \\·est, reversing 
ai tlw mitltllc of the pointing:;. · 
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To (18!) a. Example ofrooord and contpufation. 

Stat.ion, Depot. Koy. Fla.-March 20, 18r.ll.--1 Ursre Min. at L. C., and 51 Cepl1ei at L'..C.-Oboer\'er. 
J. E. H.-lw~trnrue11t1 the Sinuns Transit, c. ~. Ko. t:. 

Ma1·k. 

l 'rime Th11e Cl1r. time c L'.rRa· Chr. tiln.-. 

l1y 202. i by20"2. b_y 202. Mill. b~· 20~. 
;:--,1 Cephei. 

LampE. Lam1,w. 
' , ____ _! 

- --·------~-' ------- ! __ 

I ;,, rn. t. d. t.. d. k. m. h. m. .. t. d. Ii. 'Ill. .. t. d. I " 20 18 76. 0 l2 67. 0 5 4-0 6 18 4-1 18 22 6 27 3-! 13 ,,.. 
76.0 66.f> 19 11 17 72 >!13 oe 13 72 

75. 0 67. 0 19 37. 5 : 17 22 28 4-0.5 H 2"2 

76. 0 6ti.5 I 20 04.5' 16 72 29 15 14 7,a 

7:>.o 67.5 20 31.5 i 1& 22 2'J 4~ 15 '..?'.? 

75.0 67. 5 20 59 15 72 30 22 15 72 

75.1 61. 0 21 25.5: 15 2'i 30 54 16 22 

75.1 61.2 21 52 14 72 :n 29 w 72 

7J. b 67. 0 22 19 14 22 32 01.5 17 2-2 

5 30 7J. 0 66. 5 5 5tJ 22 46 i 13 72 32 3!l 17 i:.! 

2:l 13 13 22 3:J 10 IE 22 

Level. LeveL 

w. :E. W'. 

::~-111 ::~---· 
4~. 2 50. 8 

63.0 36. 3 

1 Ui\-. of h~n·l -- 1". 
63. D 3'!. 0 

4~).1) 53. 5 

63. 5 :m. o 
4Y. V 53.;, 

Determination of the value of I division of the mforometer; 
Mean of times, 611 2om 58•.5 for iJ Ursre l\finoris and 611 3orn 21 •.G for 51 Cephei. 
Corresponding micrometer readings, 151 72d for a Ursm Minoris and L3• 7211 for 51 Cephei. 

Hence the following differences from tl.te mean: 

i 
I 

'fft. .. t. d.. m . .. t. d. l 

I 
I 2 H.5 2 50 2 47.6 50 I 

47.t> 2 00 I From obs. of.! Urs. Min.: I 2 13. 6 00 From ohs. of 51 Cepb~i : I 
21.0 "° 1

1

1 <li '" corr<'<i)J-Onds to Os.5.1S:\ : I 41.1 1 50 1 div. c-,nvreapmiilli. to 0.s.6703 \ 
0 54.0 I 00 I 06. 6 00 log 15 1. 17f.O!J : log 15 1. 17609 l 

0 27.0 0 :;o 

I logt 9. 73UJ2 0 33.G 50 log f 9. B-2627 
0 00.5 0 00 logeos d 8. 77395 0 00.4 0 00 lug coa c e. 6Wa1 
0 27.0 0 50 

I 
0 32.4 0 50 

0 53.5 1 00 9. 68Hlti 1 07.4 00 
9. 68197 

90.5 1 50 I 1 39.!l 50 

1 47.a 
2 00 I 1 div. =0''.4798 2 14.4 2 00 div.= 011.480e' 

2 14.5 2 50 ' 2 48. 4 2 50 l--1--Smu807•.5 WOO dh·s. i _i -~005~ ------1.~ cliYS. 

21 
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,lfean of all determfoations-1 divUion of micrometer= 011 .4800. 

g, = "29° 071 30' 1 

Mark, mean reading. 
B= -7. 30 

6 Ur""' Mlnorls, L. C. 
B= +11.04 

51 Cephei, U. C. 

------------------------1----------1 
t. d. I h. m. 8. 

Lamp E ....... _.. 18 75, 4 i Chronometer tinw 6 20 5R 46 
Lamp1L ........ 12 67.0 fl T _____ , _____ -----·-· -51-30 

h. m. s. 
6 30 21. 64 

-51. 30 

Lineufcollim'tion 15 71.2 Siderealtimeofobs ..... 6 20 07.16 6 2'J 30.34 

Star, lamp 1V ... lJ 72. o Corr'n for level 0.42X7.30 - 3. 07 0.337Xll.04= + 3. 72 

Diftercnco . _ ..•.. --0-. 8-
1 Corr1n for coll. 0.8)~0.538 + 0. 42 0.8X0.670 = - 0. 54 

T _ .. " - - . - - - - -... - ..... ' 6 20 04. 51 I T ............ 6 l!9 3:l. 52 

a_. . --------------·-· 6 20 05.61 a ............ 6 2!J 33. 15 

StarE.of N .............. . 
Mark E. of star ........... .. 

;:,~ : _;;~:I·::~~-·:::·.:·.:: ~~I 
oo 02' 24". 93 ()0 021 251

•• 71 j Mark E. of north ........ .. 

To which the correction for diurnal aberration is yet to be applied. 
If we were to use the second formula for level correction, as directly applied to the azimuth, the 

computation would Rtand as follows: 

I 
h. m. s 1' h. vi. •· i For 6 ~ 

Shlereal time ofobservation. 6 20 ()7. 16 
1 

6 29 30. 34 
1

Urs. Min., l 

(;orrection for collimation.' , ____ +_o._42_i - 0. 54 : 1''or 51 r 
1 T'.......................... 6 20 07. 58 j O 29 29. 80 : Cepbei, 

:~·;;-,·_-_·.-... -... :::::::::::::: 6 20 _ o:::: I 6 29 +3:::~, 
_I\_ •••••••• ······-· •••••••• I-----'--, -1-".-95-i----+-2'-,_-83-

Level correction i cot ~.... - 311
• 041 - 3".14 ! 

MarkE.ofstar............ 2 26".0'2 2 2611.02\ 
I 

Mark E. of north.......... 0° 021 24 11.931--0-0 -o-i-,·-2-5-,,_-7-l 1 
i 

i= -611.'3H 

S = fi<fO 161 54.11 

i= -511.0.6 

~ =- 51'<0 OR' 0-211 

NoTE.-.At this station, also, observations were made on o Ursm 1\finoris at upper culmination 
and on 51 Cephei at lower culmination, and the results were combined with those from the stars in 
the opposite position. 

Art. (l~)b. Observations w-ith a tramit instrument of a cl-0se circumpolar star, near culmination. 

If the transit bas no eye-piece micrometer, (as is usually the case with the smaller instruments,) 
we may still accurately observe an azimuth by means of the pivot (or V) micrometer, as in the case 
of Art. (13~ ), but without moving the instrnmen t much from its meridional position. When tJms ob
serving culminations, the same precautions respecting the employment of the pivot micrometer are 
necessary, as already mentioned. 

It is desiraQle for these observations that a scale be applied to the micrometer to facilitate the 
counting of the whole tums. In connection with this method, and considering the special appli
ances when the instrument is kriown as the meridian telescope, the transit thus becomes of great 
importance in geodeRy, as this single instrument permits most accurate observations for time, lati
tude, longitude, and azimuth. Should, for the latter purpose, the ground not admit of the location 
of a distant meridian-mark, a collimator is recommended, consisting of any firmly mounted (and 
collimate<1) telescope, of ahout equal power with the transit telescope. 

The value of one turn of the pivot micrometer is either fonml from the azimuth r()cord or from 
special observations of a clm;;e circumpolar star near culmination, as in Art. (1~~~), by the formula 

sin p sec (<t±p) sin t . 
A=·----,- -

1
-1,----- , or by 15 sm p see h. t 

8111 
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and, in case t is too great to admit of the direct substitution of the arc for the sine, we can apply 
the correction to the observed times by means of the following table: 

~- ------------- ---------

-/;(15 sin i")>t• I i(I5sin l")'t' 
---1 

m. s. ?n. 8. 

0.02 20 1. 5~ 
0.04 21 1. 76 

0.07 2;) 2. 03 

o_ 10 23 2. 32 

0.14 24 2.63 

10 0.19 25 S!. fli 

11 0.25 26 3. 34 

12 0.33 27 3. 74 

13 0. 42 28 4.'1s 

u 0.52 29 4. 64 
15 0.64 30 5.14 
16 0. 7S 31 5.67 
17 0.93 32 6~ 24 

18 Lll 33 6.84 
19 1. 30 

The correction for level is found, as in the preceding article, =bB, and the azimuth of the star 
is computed by the formula given in the same article, viz: 

A sin p sec (9':::1::P) sin t 
sin l" ' { ~ } for { ~~::: } culmination. 

Example of re.cord and red1wtio11. 

Sta,tion, West Gulf Shore. Ala., (second..oriler station)-51 Cephei ne"r upper culmination, and Polaris near 
lower culmination, Ja.nuar~y '5W, 1869-0bsert"er, J. G. 0.-Instruruent, the Wiirdemann transit C. R Yo.10. 

·--- ------

SET 2. SET L 

i i I I 

\ 
Micrometer. Titnc bs aid. ~ 1 :Mierometcr. ~ Time by sill. I 

Lamp. j chronomet~ri J Level. Larnp.1-~-~---;-=u;~; !chronometer, j Level. 

I Mark. 51 Cephei. Dent 2126. , J Mark. Min. , D~nt 2126. I I i 

-1~ I 
I 

--- I i t. a. h. m. .. E. w. t. d,, t. a. h. m. s . E. II'. 
I I E. 15 95 I w. 15 9·1 I 
I I 

I 96 I 54 53 94 61 58. 5 

95 

I 
.'i3 I 04 93 63 56 

19 42 6 5.1 05 1~ 15. 0 12 55 26 ! 
I 

60 53 41 
' 

18 07. 4 ! 56 {)2.5 ! 
I 

I 7:1 54 17 i li 9F. 0 : ;m 4.'.i 

I 
84 54 47 17 8!-1. 0 : 57 26 

95 55 17 I 17 

80. 0 58 02 

i w. 
I 

20 34 ll 56 40 E. 17 59. 0 12 59 49. 5 

49 57 15 17 51.0 13 00 26.0 

I 
63.5 57 47 17 42. 0 01 03. 5 
so 58 20.5 17 33. 5 01 35. 0 

91 58 48 17 26.5 02 11. 5 

l 15 95 

115 
92. 5 

96 57 54 94 61 56. 5 

I !16 56 55 92 59 58.5 
I --·-----

Furth<1T obs<1rving prevented by clouds. A:ftt>r this four nmre se.t.s were t.ake:n. 

---
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Determination of the value of one turn of the micrometer. 

The following record is a part of a set, the whole covering more than is here needed: 

o Ursa: Min&riB near lower culminati&n, Februar!J 5, 1869. 

ChronometeT time of lower culmination, 6h. 15m. 8. 

I 
l I I ! 

Mier. Chr. time. Time froru Cul'n. :&ed'd. Red'n time. Tim~ of 3 turnR. 

I 

' I 
' I I 

h. I h. m. 6. m. .. 
I 

m . 8. t. t. m. .. 
I ' 58.5 21 to 18 62. 7 21. 0 

I 
5 55 57 19. g +1.5 I 5 55 9 

l 
20.5 57 40 18.1 1.1 i 57 41.1 20. 5 17.5 9 59. 5 

I 
20. 0 i 59 2J. 5 16. 4 I 0.8 ! 59 2f.3 20 17 9 55. 7 I 

I 1!1. 5 ! 6 01 02.5 14.8 0.6 j G 01 03.1 19. 5 16. 5 9 56. 9 

I 
I 

19. 0 02 41. 5 13. 1 0. 4 02 41.!J rn 16 9 57.1 

18. 5 I 04 21. 0 11. 5 0. 3 I 04 21.3 18. 5 15. 5 9 51. 7 

18. 0 : 06 01. 0 9. 8 0.2 06 01.2 18 15 9 5.'i. 8 I 
! 17. 5 ! 07 40. 5 8.1 0.1 I 07 40.6 

I 17. 0 I 09 20.0 6. 5 o.o i 09 20.U Mean .... . ~ ... 9 57. 0 
I 16. 5 i 11 00.0 4. 8 0. 0 I 11 00.0 
I i 3.2 39.0 I 16. 0 12 39.0 0.0 12 
I I 

I 
' 15. 5 I 14 13. 0 l. 6 o.o 14 13.0 
! 15. () i 15 57. 0 o. l 0. 0 15 57.0 
i 

The last column serves to indicate the probahle uncertainty in the value. Subtracting the 
mean of the times and the mean of the micrometer readings from each separate measure, we obtain 
the following table : 

Hence, 21 turns correspond to 4179•.4; 
Time of 1 turn=l99s.o 
·1=860 36' 12" 

1 tnrn=176".85 
h=26° 50' 06" 

t. "'· s. 
+3.0 +to 01.6 

2. f) 8 19. 0 

2. 0 5 35.8 

1. 5 4 57. 0 

1. (I 3 18. 2 

0. 5 l 38. 8 

0.0 -0 01.l 

-0.5 -1 40. 5 

1. u 3 lY.9 

1.5 4 59.9 

2. 0 6 38. g 

2.5 ~ 12. ~ 

:1.0 9 56.9 

1 turn corresponds to 1998 .O. 
log t 
log cos;; 
Jog 15 

log sec (9'-.P) 

1 turn in azimuth=198".2 

9=300 13' 54" 

2.29885 
8.77267 
1.17609 

2.24761 
0.04948 

2.21}709 

Increase of micrometer reading corresponds to a westerly motion of the north end of the tele
scope. 

One division of level=0".75, B=+ll.3 for 51 Cephei? and B=-20.0 for Polaris· hence level 
. 0 ' ' corrections - •.28 and +1•.81, respectively. 



 

THE UNITED STATES COAST SURVEY. 

-----------------------~--~-- ~~---------. 

SET Z. 51 Cephei. p = 20 451 32'1 

• t. d. 

Mean reading of mark .... 15 95. 5 I Mean of chl". times .. - .. 
Mean reading: of star ...... 20 17. 13 Correction for level. .. . 

Difference _.... . . . . . . . 4 21. 60 1 Chr. coTrection .....•.. 
r 

h. m. •. I 
6 56 oo. 3~ \ St.~~~- of .mer . . . . 824. 1 

- O. 2~ I Mad, E. of star.... 83~. 7 

- 1 30. 42 J\fark E. of me!'.. .. 11. r, 

= 835". 7 1

1 Sidereal time .•... -- .. -

\ :.:::::::::::::::::::::: 
I 

SET 1. Polaris. 

t. d. 

fj 54 2\), 59 ·1· 

6 38 31. 40 

15 5~. rn I 

h. m. s. 

---------

Meau reading of mark .... 15 92. 75 ' Mean of chr. times ..... 12 58 52. 70 Star W. of mer .. .. 335. l 
Mean readlnii; of star ..... 17 70. 14 : Correction for level.... -'- l. 81 Mark E. of star.... 35l. t; 

Difference . . . . • . . . . . . . 1 77. 39 i Chr. correction ..... - . . - 1 30. 48 :Mark E. of mer ... l!i.5 -----
= 351 11

• 6 JI Sidereal time .......... 12 57 
a+ 12h ................ 13 10 53. 85 

24. 03 

I -----1 t ..................... .. 3 29. 82 

' 
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To connect the direction of a side of the triangulation with that of the meridian, the theodolite, 
employed for the measure of the horizontal angle subtended between the mark and signal, must be 
exactly centered over the intersection of tbe vertical planes passing through the optical and the 
horizontal axes of the transit. This may be effected in several ways, to suit the peculiarities of the 
station-mark, the instruments, and the ground. To fix this place of intersection, the telescope may 
be pointed vertical by means of its finder and level, after having a cylindrical piece of cork with a 
pin in its axis substituted for the eye-piece; the vertical, through this pin, will thus mark the point. 
Four stakes may be driven into the ground a few feet from the station to admit of two silk threads 
being stretched across and to intersect, nearly at right angles, exactly on the point of the pin; the 
transit may then be removed and the theodolite mounted over the vertical of the thread inter
section. 
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APPENDIX No. 11. 

NOTE ON GULF STREAM OBSERVATIONS. 

COMMUNICATED TO PROF'ESSOR Bl<~NJAMIN PEIRCE, SUPERINTENDENT UNITED STATES CO.A.ST 

SURVEY, BY ASSlSTANT HENRY MITCHELL, IN CHARGE OF PHYSICAL HYDROGRAPHY. 

As my connection with the Gulf Stream explorations of the past year was ver,y brief, I am not 
able to report upon the work as a whole, and must therefore content myself with describing in 
general terms the result of those particular observations which foll to my share. My accomplished 
associate, L. F. Pourtales, who remained with the party during the entire season, and Acting Mas
ter Platt, commanding the steamer Bibb, have doubtless prepared detailed reports. 

You will remember that in my report upon our eX{llorations of 1867 I called your attention to 
my current obsen·ations at great depths below the surface, in the channel between Florida and 
Cuba, which seemed to show that there existed no counter-current, but that, on the contrary, the 
Gulf Stream in this section is essentially uniform from surface nearly down to the bottom, even 
where the depth is a thousand fathoms, which led me to conclude that the low temperature which 
we have always found in our deep casts coul<l nowhere be attributed to the existence of a connter
eurrent from the north. I regretted very much disturbing the popular belief in the underlying 
polar current, because its discovery would have been so satisfactory in explaining the origin of the 
Gulf Stream upon the beat theory, i. e., as an overflow of the heated waters of the Gulf of 
Mexico, necessitating an inflow for the restoration of equilibrium. I therefore felt it incumbent 
upon me to push m;y observations a little further and ascertain whether, under similar conditions 
in other respects, the temperatures decline as you go down in a motionless sea. My first effort.s of 
the past season were, therefore, directed to examinations in the Nicholas and Santarem Channels, 
which, like the Gulf of Providence and Exuma Sound, are not depressions worn by currents, hut 
appear to be portions of the ocean-bed le~ undisturbed in the sudden upheaval of the Bahama 
Ilanks, or else patches of these banks that have broken and sunk down bodily. 

Our examinations in the two channels named showed them to be nearly motionless masses of 
water, in which the decline of temperature with the depth is even a little more rapid than in the 
track of the Gulf Stream, as if the latter, instead of inducing its peculiar variations of tempera
ture, had disturbed the natural order and mixed up the warm and cold waters a little. In discuss
ing our observations as we made them it Seemed to US that, in Some myAteriOUS Way, depth (or 
pressure) and temperature were related, even more perfectly in these sheltered and stagnant basins 
than elsewhere. i wish you would suggest to our naval officers cruising in the Atlantic to make 
a fow sub-current observations off Cape St. Roque, and at other points where the ocean is known 
to be cold at great depths. It would be curious if the horizontal motion of the water should be 
wholly disconnected with this subject. 

I have referred to the basins of the Bahamas as oftering no indications of having been exca
vated by running water, and I am tempted to believe that the Straits of Florida do not owe their 
depths to the Gulf Stream, because the narrowest part of the channel is the shallowest, and because 
in this neighborhood Mr. Pourtales dredged up agglomerated corals-the living and the dead com
bined-indicating that the stream was not wearing the bottom away, but the latter really rising. 

In this last cruise we were able to anchor buoys and thus measure currents with accuracy. 
This can be done anywhere, and our charts ought to contain this kind of data. Our way of work
ing was this : V\r e first anchored a buoy, then having reeled the log-line within a free float, fastened 
the end of this line to the buoy, and as it reeled out, eountied seconds. By this maneuver we avoided 
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securing the boat to the buoy, which might have caused the anchor to drag. Our way of observ
ing sub-currents was the oldest and best, viz, b~- using large bodies suspended by telegraph wire. 

One very calm day, while lying in the axis of the strearu, we emleaYored to ascertain if tliere 
was a thread of maximum -velocity not for below the surface, but at 33 fathoms and 75 fathoms we 
coulu not detect the slightest •ariation of velocity, and as we drew up our apparatus there was no 
point nearer the surface which appeared to vary. Some ;years ago I made very delicate observa
tions upon tidal currents in the Vineyard Sound, and failed to detect any 1ariation of •elocity till 
near the bottom. I had been familiar with many -variations of velocity for different strata in harbor 
channels, especially where fresh-water feeders existed. I am Batisfied that the surface current is 
often more tardy in small streams because of the irregular character of the banks aJong the wattir
line, the resistances being transmitted across the surface; below the vegetable earth and the roots, 
the path-way is smoother. 

I beg you to accept this hasty little sketch in lieu of a report. 
Very respectfully, yours, 

II. MITCHELL. 
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APPENDIX No. 12. 

BEPOiff OP .ASSISTANT L. F. POURTALES ON DREDGINGS MADE IN THE SEA NE.AU 
THE FLORIDA REEFS. 

WASHINGTON, OctoiJer, 1868. 
Sm: I have the honor to submit the following report of my occupations while accompanyiug 

the hydrographical party of Acting Master R. Platt, on the coast of Florida and in the Gulf 
Stream. 

During the :first part of the season the party on board the steamer Bibb was engaged in com
pleting the off-shore hydrography in the vicinity of the Tortugas. Whenever it was practicable the 
dredge was employed to get a more perfect idea of the character of the bottom, and to ascertain 
the distribution in depth of the various animals and plants whose remains have formed, and are 
now forming, all the solid land of that part of the country. When the weather did not permit 
sounding, the various keys and shoals were 'isited and examined with regard to their formation, 
their plants, and their animals. This small group of islands is of interest in so far as it appears to 
be the newest of the whole chain of J<'lorida Keys. The soil consists mostly of loose shell-sand, 
consolidated only in a few places, particularly on Loggerhead Key, the largest of the group. Here 
it forms a coarse limestone, strat.ified and dipping on all sides toward the sea, being only the suc
cessive consolidated layers of the beach. It is found in all stages of formation and of destruction, 
and shows the recency of its formation by containing occasionally iron bolts, nuts, &c., probably not 
older than the time of building the light-house. The other keys are only small sand islands, gener
ally washing away at one end and forming at the other. Several of them have entirely disap
peared, for instance Southwest Key and North Key; of Bush Key little remains but a few 
stunted trees, (Avicennia.) Sand Key, used as a cemetery for the garrison of Fort Jefterson, is 
washing away rapidly. 

The scanty vegetation appears to prove also the recent origin of the group. There appears to 
be not much more than a dozen indigenous plants, of which the most common is Suriana maritima, 
a large shrub or bush, improperly called bay-cedar, or simply cedar, by the inhabitants. Of trees 
there are none but about a dozen crippled -avicennias (vulgo black mangrove) on Bush Key. Tbe 
true mangrove, so common on the other Florida keys, does not grow on the Tortugas. The keys are 
separated from each other ge,nerally by deep channels with abrupt sides, running between exten
sive shoals. The latter are sandy and sometimes rocky, very even on top, with scattered small 
coral heads. The talnR bordering them along the channels is generally thickly overgrown with 
branch coral, ( Madrepora cervicornis,) which probably contributes in keeping up the steepness. It is 
rather remarkable that some of the narrow and deep channels maintain themselves without a tidal 
current passing through them, as, for instance, Garden Key anchorage, where the vessels at anchor 
never seem to be in the least influenced by a current, but always ride head to the wind, be it ever 
so light. Collections of animals and plants were made here. After leaving Tortugas, and while 
the steamer was engaged in being repaired in Key West, I made a short cruise along the Florida 
reef, in the schooner G. M. Bache, going as far as Carysfort light, and examining the more inter
esting points on the way. .At Carysfort bgl1t-house may be seen one of the finest examples of a 
living coral reef on our coast; at least, there is a smaller proportion of dead coral than on other 
parts of the reef. The Madrepora palmata is the prevalent form. M. cervicornis is rather rar('I and 
small. At the Tortugas the proportion is just the reverse. 

Looe Key is another interesting reef visited ; the key which formerly existed there disappeared 
entirely in the hurricane of 1846. It was one of the few emerge~ points of the reef, of which the 
principal remaining ones are Sand Key and the Samboes. They co.usist in accumulations of sand, 
shells, and coral piled Ul) by the sea, and always liaole to be entirely destroyed by hurricanes. 

On the arrival of Assistant. H. Mitchell, the steamer started for the Salt Key Bank, to mak41 
soundings and current observations in tilt>. Gulf StJ'f'Am, ··and in the St. Nicholas and Santa.rem 

' 
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Channels. Detaiued bv storm v weather at Salt Kev aud at tile Double-headed Shot Kevs, wt• ltad 
good opportunities to ~xamine' the formatiou of the.se islands, built up of the same mat~rial as the 
Florida Keys, lmt in an entirely different manner. 'Vbilc the Florida Keys are all :fiat and not 
higher than eight or ten feet abcwe low-water mark, the. chains of keys lJorderiug the Salt Key 
Bank are eleYated some :fifty or ;iixt.Y feet, and have generally very abrupt sides. 'l'hey appear to 
be of various ages; Salt K<>:v, for iustance, being still sandy, while the Dog Rocks are the ruins 
of islands nearly worn away b,\- the ;,;ea. As at the Bermudas and the Bahamas, the elevation of 
the lancl is not due to uphrnwal, hut Hirn ply to 811ece..,io;ive accumulations of layers of sand by the 
wind, or mixed with the spray. Tue various stages of the process may be seen at sereral places, 
but the destructive agencies arn still more prevalent. No coral reefs were seeu mt tlic Salt Key 
Bank, and eoral:s in general appearPd rare. The tlredging:s in tlie St. Nicholas and Santarern Chan
nels were not very prnductive except in <lead shells. After Mr. ~Iitehell left, lines of soumlings 
were run from the Horida 1-1,ecf toward the middle of the G-ulf Stream~cY<:ry soumling hciug 
accompallied IJ:· a cast of tlte dredge. Tlte steam reeling-apparatus ou t!J.e lmrric:me-deck heiug 
fitted with Lwo druml'i or reels, it, was fountl {JI'acticable to pel'fnrm hotb operations at the same 
time. The six following lines were run: 

1st. Off Ooffin'8 Patches, comiag hack from Double-lieatled Shot Kess, only four position8 were 
occupied witli the drNlge, in 512, Hl5, 115, and 99 fathoms. 

2d. Off Sombrero, seveu po>:itiolls, in 111, 121, 140, 152, 183, 262, and 517 fathoms. 
:)d. Off Rahia Homla, tliirteeu positions, 19, ::15, .15, 75, 91, lOfJ, 100, 107, 119, 128, 17G, 324, aud 

418 fathon18. 
4th. Off American Shoal, fifteen positions, in IG, 30, 43, 55, 75, s:3, !>8, Uc!, 100, 111, l:W, 150, 

135, 266, and '.W.3 fathoms. 
5th. Off the Eastern Samuoe:-;, niueteen positions, in 13, 34, ,)0, G7, 80, 9:3, !JG, 101, lOG, 106, 

116, 123, 125, 125, 1~:1, i:m, 14 7, 2ns, 2:i1 fathoms. 
6th. Off Saud Kr>y, twe11ty-011e positions, in 23, 26, 541 67, 82, fl4, 103, lOij, 119, ll!l, 1:?8, 127, 

12:1, 184, 143, 13l'l, lM, :?!!2, :Joo, 2±1'1, and 21'l2 fat.horns. 
A number of c:rnts of the dretlge were also made off Sand Key, in 100 and l:W fathoms, while 

ob8erYing currents. 
The detailed reimltl', partienlarly in a zoOlogical point of Yiew, will be puhlii:;hed hy the l\Im;enrn 

of Comparative ZoOlogy, of Cambridge, as offered by Professor Ag·assiz. The general results wt>re 
communicated to the Xationa.1 Academy at its late meeting in Xorthampton, a111l rnay be suuuued 
up here again in a few words. .From the reef to a, depth of ahont ~JO f'at110ms, the slope is ratlicr 
gradmtl, and tlu.J bottom eonsiRts dtiefly of shell-sand of Yariotis degrees of cotu'8<'1tcss or cal
careous mud. LiYiug orgauisws arn scarce, the dredge bringing up only a few shells, crustacea, 
and worms. Betwefl• HO aud 100 fathoms, and at a distance of - miles from the reef, we find the 
beginning of a kind of plateau, or gentle slope, ou which the bottom consists of limestone, appar
ently in process of formation from t.he consolidated debris of tile shells, corals, au<l other animals 
living in considerable numbers in those depths. This rocky mgion forms a band parallel to 
tlrn reef about - miles i11 hre:u1th, and reaching to a depth of between 2fl0 and 300 fathoms. lt 
is inhabited by a n~marlrnbly rich fauua, in which nearly all classes of the im·ertehrates are rep
resented, and, as might be expected, l)y a very large proportion of undescribed species. A rough 
enumemtion will suffice iu thill place, as the descriptions ·will shortly be vubii8hed elsewhere. 
Thns we ban: of molluscs about 40 species, of crustacea about -, of echiuid;:c - spccie8, of 
asteridro - species, holothuridm 3, corals about 20, gorgonidro -, bydroids -, and many of the 
usual deep-sea forms of foraminifera. Tlte most characteristic and common forms are two Hpecie.s 
of brachiopods, (terebratula a.11d waldheimia,) a cidaris ancl a comatula. 'l'hey are brouglit up in 
almost every cast (lf the dredge, Romet,irnes in great numbers. .Bones of the manatee are very 
frequently brought up, a fact of difficult explanation, as that auimal does not generall,y inhabit the 
open sea. 

The inclined plateau termiuates in a steeper slope, on and beyond which is found :1 fine white 
or gray mud, consisting maiuly of foramiuifora, which covers immense sm·faces of the bottom of 
the ocean. The dredge showed it to l>e not quite destitute of higher forms of lite, among wllieh 
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the most interesting discovery was that of a living crinoid belonging probably to a species found 
only as a fossil in Guada1oupe. 

Before leaving the coast of Florida, the first steps of an experiment suggested by l'rofessor 
Agassiz were taken, having for its object the ascertaining of the rate of growth of corals at various 
depths. At first buoys with objects of a proper nature attached at different heights of the chain 
had been thought ot: Preference was, however, given to the plan of laying a wire on the ,bottom 
from shallow to deep water, with tiles attached at short intervals, the whole to be raisefl after a 
specified time and examined. The tiles not having been furnished by the manufacturer, large 
shells or conches (Stronibits g·iga.s) were collected on the beaches and strung on the wire about 12 
feet apart. One mile of such wire was laid at the Western Sambo, beginning at a depth of 4 feet 
and ending at u4 feet. A second wire similarly arranged was laid off the Western Dry Rocks, 
beginning in 9t and ending in 25 fathoms. This second line is stronger than the former, consist
ing of galvanized wirl'l obtained from the telegraph compan;y. Tl.le positions of the ends were care
fully determined by angles, so that the wires can he grappled up at any time. On the trip home
ward I determined to examine a few spots off the coast of the Carolinas, marked on some charts 
as rocky bottom, and which I thought problematical, as our whole coast from Montauk Point to 
Cape Florida was believed to be purely sandy. The first spot dredged over was about latitude 
330 10' and longitude 7so 45', marke(l "rocky" and "fishing-ground," on Blunt's chart. '\Ve 
found onl,y Yery hard sa11d in large ripple-marks, with a few dead shells; probably we did not find 
the right spot, and were not williug to spend much time on it. But nearer shore, fourteen miles 
north-northeast of Bald Head, North Carolina, nine fathoms, aml in seven fathoms, close to the 
entrance of Cape Fear River, patches of rocky bottom were found, with an abundant growth of coral, 
( Occulina arbuscula,) shells, &c. Specimens of the rock itself were obtained in small fragments of 
limestone, scarcely sufficient to decide if it is of recent formation or the continuation of the 
tertiary strata found at a short distance inland . 

. Respectfully submitted. 

Professor BENJ.Al\fIN PEIROE, 

L. F. rOURTALES, 
A:ssiStant United States Coast Survey. 

Superintendent United States Goa.st B11n1ey. 
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APPENDIX No. 13. 

LIST OF GEOGUAPHICAL POSITIONS DETER!\HNED BY THE lJNITED STATES 
COAST SCHVEY, CONTINCED FlWl\l THE ANXCTAL HEPOirrs OE' 1851, 1853, 
1855, 1857, 180!), 1864, AND 1865. 

:Full explauntious having been giYeu in tbc reports aboYc referred to, it suffices here to state 
that 110 general cha.uges haYe heen made iu the fnmlaruental latitudes aud longitrn.les from those 
given in preceding reports; iu Section VII the lougitu<le of the flag-staff in the public square of 
Pernmcola has heen taken 87° 121 4:l11.57; in Section \"HI, the longitudes of positions east of 
AtchaJalaya Bay depend as heretofore on the longitude of Fort l\Iorgau. 

GEOGHAPIIICAL l'OSITIOXS. 

Scctio11 I.-SI. Croix Rh-er, Jic. 

Name of station. 
-L-at_i_h_ll_le_-__ l_L_o_u_;:d_t_u_dc_.. .Azimutli. 

Tu station. 

N~lVY --··---------

SHOU,TLASU. -----· ---- •. 

Cbanrnook 2- _ .... _ .. _ .. 

Devil's Head .... 

Talile TOP-·-·-· .. 

Cooksun's Ialand .............. . 

Lanf'; ·-··--········-········ 

Sinclair . -- ............ - . - .... . 

Todt!. ______ -- ...... ·--· -· ...... 

<.::urti~ ......................... . 

Rye---··--·--·--··----· 

St. !)avid .............. . 

Calais, astronomical ob&en·a. 
tory. 

Meridian._._ ................. . 

Eye ____ .... __ __ 

Plast•r Mill, chimne~· .. ___ . 

Chamcook Cl111rc11. __ . __ _ 

Bayside seh<>ol-house ... 

I 
DeMonts Ielnnd .. ----··--·---·I 

Plaster Po~t, flag. __ . __ .-·---._\ 

I Chick's houSf', chimnr:r. 

I Ila...-en'B Hea(l, flag ...... _ .. __ : 

i 

I 
45 03 16. '70 i 

45 05 25.;j() i 

:: :: ::: :: I 
i 

45 09 5:5. 87 i 
I 4: 13 ~6. 21 I 

4<> on 31. 33 I 

45 10 57. 3n ! 
I 

0 I fl I 

fii O:! 17. R2 I. 
61 os 50. rn I 
67 04 :38. 99 I 

67 09 1!1. 63 ! 
i 

67 01 23. e4 I 
' 

294 49 Ob 

3.'l8 22 3~ 
:>.S 13 20 

297 10 32 
354 22 59 

321 ~) 5~ 

6:! 13 41 

67 10 34. 74 ! 323 13 21 
~24 :iR 1fi 

tii 12 40. 71 217 48 3t' 
202 30 i;> 

67 13 40. 66 3.1:\ 45 4:J 
~.!5 3:3 2tl 

xa,y ............... . 

XR'-",\' --· 
flhortlarul .. _ ... - . 

Chamcook2 ...... . 
Shortlaud ... _ . - .. - .. - . - . 

Chamcook~ ............ . 
ll<•\·il's Head .. -

Chamn1ok 2. 
TahkTop 

lleyff.o; Ht.>ad ......... . 
Coo"k~rm ·M 18lant1. _. 

Lane.---······-·· 
Cookson·~ Island. 

' 

4;; 10 18. i;o I °' 18 30. 98 2i'O 41' 33 
243 H 01 

Laue .......... . 
Cookson'-; ll".lland. 

45 13 35. 37 67 17 38. 45 

45 07 23. 47 67 25 09. 21 

4;, 15 01. 70 67 13 :J9. 74 

4;, 11 04. 5!1 67 16 30. li 

4:i 12 39. 08 67 16 30. 22 

45 07 21. -00 U7 09 24. 24 

45 07 23. 48 67 08 32. 33 

4:; OH 0'2. 24 87 06 Hi. 91 

45 or; j.t, ElD tJ7 07 19. 3" 

45 07 43. 08 67 07 40. 2!l 

45 10 29. 20 67 09 jj;), 41 

45 OH 23 . .JI 01 10 n w 

(jj 10 17. ~l9 

1() 4-:! 2:_{ 

~7j 31 l::! 
Todd .......... . 
Cookson's Island ....... . 

2m1 30 2:3 (~l1am('ook .. . 
12 Hi 15 Cooper .............. . 

3rn H 5~ Cbamcook ........ . 
32 08 4P Cooper. _ ... _ ...... . 

206 54 48 St. Da'l'icl. 
293 06 :2t< Cham-cook ........ . 

Jrn r.s or. 
:no 17 :1:1 

Lane ___________ _ 
Siuclair ................. · 

34i' 12 19 Shortlaud .. _ .... - ..... - . 
180 5i 11 Devil"sH•ead.~-· 

197 38 13 Table Top. __ ...... - - . 
268 00 51 Cham cook 2 ....... . 

:J.i 42 fl"l 8hortlruul ....... -
118 05 19 . D<wil'sHtlltd. 

:~07 01 40 : Cliamcot1k 2 .. 
101 13 41 ! Devil'• Heall. 

Ul 06 22 . Devil's Head. 
19 47 36 : Sbortland .. - . - .. - .. . 

3.59 35 22 Devil's Hellrl .... - .. .. 
161 57 17 Cookson 's llllan<l. .. 

124 30 36 Sinclair .... -._ ...... _. 
2JB 56 24 Tab1e To11 .... . 

llti W 28 Cook~mn'I' 1.sland. 
71 52 51 Lane ·-·--··-·---·-

Rac·k 
azimuth. 

114 53 46 

15R 24 13 
2J.'J 10 2!) 

11'7 13 53 
174 Zl 21 

141 :11 51 
242 1~ 17 

14:! li 33 
144 40 :n 

97 51 00 
2-2 31 H 

153 46 2.) 
45 35 40 

100 !:12 4~ 
G:{ 3G 3H 

190 41 4ti 
95 ;!6 13 

~~ 44 .'>.> 
192 14 28 

13!1 SI 2'2 
211 58 54 

26 5fi 4~ 
113 14 52 

l:t~l lll H 
130 l!l Zl 

168 1:.! 43 
0 37 13 

17 39 0'2 
Bt3 03 36 

2H 41 O• 
298 O:J Od 

127 03 34 
~l'l 12 1.) 

321 05 10 
199 46 47 

179 3.) 23 
341 50 26 

304 ~8 19 
75 5B :H 

3:>6 Ill lH 
~51 51 16 

i Diistauce. Distam .. 'e.: Dist. 

i 
I 

l 

i 

i 
I 
I 

! 

I 

-------1-----,-- -
_J:ef~~·J--~~"rl_': ·Miles-

! 
9457. 8 I 10342. 7 :i. 88 

8381. 0 ' fl16:1. 2 i 5. 21 
0686. 6 731::!. 2 4. 15 

' r.942. 4 7592. tl 4.31 
70-23. 6 76RO. 8 

i 
4. :~fl 

578-0. 1 6:127 . .') :J. 60 
290'';. 7 311~l. i' 1. 81 

l:.!!tl"l4. 1 1419!.). 0 ~- 07 
721J3. 0 7877. 0 4. 48 

43,;d. ~ 47fl9. 4 :!. 73 
'lldO. 1 7851. 9 4.46 

2%1.3 3Zl8.4 1. "'4 
,~;8J. 0 fi~l~.ti :t : .. :J 

771{;. 6 ~51fi. ~ 4. ~4 
11G07. fi l:lG9:I. 7 

1 

i.~J 

t.a75.1 fi7;)::!.H; :t :-<4 
!.t-286. 6 101.1:) .• ~ i 5. 77 

2f.8&1. 9 2!1:J9!i.:> 16. 71 
1.)513. 7 HillO:i.:~ U.f.i1 

1~288, fl 20000. 2 11.36 
345W.;J 3';t".15. 1 21. 40 

8209. :. 8977. 7' : 5. ]f) 
lf)~9fi. j lt477. 7 10. 50 

r 

7()60. ~ f.:.'l'j'j_ 2 4. 7G 
4f();.!. ;, 53Dll. !) ;J. 01 

3641. 8 3982. fj 2.26 
:,H25. 5 3746. ll 2.1:1 

4936. 1 530K0 3.07 
5101. 7 5.YW.l :J.17 

5l'!R4. 7 (}4'.J:i~ 3 !l.66 
4J7:3. ~ 5001. l :.!.8·1 

438ll. l 479P. 8 2. 7:1 
27;c,l,,) ~977. 2 l.69 

.J525. 1 ; 3855. 0 :!.19 
4513. 2 4935. 5 2.80 

1 
Zl87. 4 2610.B 1. 48 
5094. 2 5570. 9 3.17 

5122. 7 5tlrn!. 1 3.18 
412'•. 6 4;)16. 0 2. [11 

' :.t.1<!-k i! t c.il.)() • ..J 3. 49 
32•~'- ;') J5ffi.. 4 2. 04 



 

172 HEPORT OP THE SUPERH1.TENDENT OF 

GEOGHA1'HICAL POSI'.rIO:XS-Coutiuur~d. 

Section I.-St. Croi.x' Rii'er, Me. 

: 
Hack 

f azimnth . , l>isiaJH:~-. · ])jbtiUH'L i J_,atiturl.t'. : J_,ouµ:itnde. I Azimuth. 

. --~~----~---. -,-.. -:--:-1---:---:---~, ------ - -- :-
i 11 (l :~:1 :1~~1 

151. !Ii 0() 

Jfrh:r:-:. J"ard,.-. 
:ilf!li. ;-) :i4S4. 7 
M'~)2:!. (l !:'i!:·n.;) B~~~~t:~:1. hnmw. ehinWi'Y at 4;-l 1;~ ·1~. 4-1 f)i 1~ 5L J;i l ~~i r:\ f~f r)(i'.·~~l~~1iil.;~1~.l~t~~ ~ ~. 

Smart'RMmmtain,ftag .. _ ...... 4;) l:.! 0-2.3·1 fij' o~ ~>5.4G l 46 3:; l.'"1 I LallP .. _______ _ I 1:12 18 47 1 Cooki:;on'i:; It-iland----· 
22fi 30 3!J I 
~1-;2 1'i ;{~ 

077:). 7 740!•. 7 
ZJ2!J.tl 3203. 0 

:i2fir-:. :15:~-t n ' l 
;;o~o. 7 til-16. 7 

Whid(l{'Il'~ llerrkk ........... _. 4:l O~l ;""1~i.;,j· {jj 1141.22 I 127 04 35: Sinclair ........ ________ ao1o:~10 
261-115 UP i TabJ1) Top ....•...•..• -. 8!11l-< l:J 

Brcakwatc-r, ftai::;. _ .. 

! CafoiM, Raptist cJ1urch .. _, 

1'f'W 13fllllP.Wiek. ~L ~ff'Jil1r•11's 
Chm-eh (E11glhili drnn·h.) 

Birch, rrwo-llu11llrNl-fout um 
.Prcncli'11uu1's J:11y 1 .Jfr. 

TL:CKER ·----· -- - -- . 

· Ili:ullf'y 's Point .. _ ....... _ .. _ 

Trento11 P-0int .•............. 

:. Springer .................. , .... . 

I 
Crabtre£\ . . . . . ................ . 

. Uomu1on1:3 .....•...•...•..•..... 

i 
1 Bragdon ........ __ ............. . 

.l'kFarla111l _ ..... __ .. _. _ .... 

25Hj_ !1 28:11-'. 9 45 10 Utl. O~~ ti7 12 04. HO ! 1'2(i {15 3:{ ' Sinclair .. _ ....•. _...... . 30(i 04 2;J i : . .r;:~ ~H 1!1 j Tal)h· Top _ .. _ ....... _. Ha :u a~ D11:'. 7 67~4. t) 

57:~7. !l fi2i4. r;. 
4GJ.J. Ii 5000.] 

4,=:i 11 J;:i.fi:J, f)7 l!> 1z.:.2tr) :l<J.1 Ofi ;Mi' L~1w ........... _ .. ___ ! 1'-!-1 0!1 HI 
l::i7 55 4a j Curtifl. ···--······· : aai' !"j4 ·hi 

41 :11 Ile'. Ill 

<14 ~7 J9.1J 

44 32 0-2. 0'2 

44 2f< 00. !J{i 

4·1 ;J!j 11. 2:) 

4·1 :t;.? 1:.!. 21 

fl~' 1:1 5):i:. Ofl I 
(j";' 1,1 O"I. 9:1 I 

! 
ce 1:1 1 r.. 4t' ! 
r; . ...: 11} 39. DO I 
6~ lt< -1:J. <:G 

fit< J7 t>7. F4 

f)f\ 17 l\!. ()(j 

fiS 21 Oft. 7R 

.'14 iJ4 18 
1 

Tntld __ _ 
2!~~ 16 1 !I ! Sine lair. 

1 fl.1 :;m 4!l I Rine.lair 
;.!Cl V4 ~~; Lane. 

! 
. ........ .!. ..... ,_ ............... . 
10 28 09 · Mount Desert_ __ . -- ... . 

2:io 03 on Tnr ker ............... . 
32'.l OR 31 ' :Mount DeB("rt ...•...... 

I 
23:": ;:.;:1 21 1 T11<'kt~r ··----········--
3~3 5f) 20 i ~1ount Desert ........ _. 

2~0 40 l4 Turker. .............. . 
ti 31 05 : Trmiton }Joint __ ..•.... 

f-'!!) :m 01 Trf'ntonPoint -···-··-· 
211 5.'.I HJ Tucker --·--··-·-····· 

47 o;{ 00 J Trrnton Point ______ _ 
243 04 36 Tucker .... _ ...•....... 

:Ji.!5 21 3..)] 'Tm•kpr ____________ .. 
3 .;,~ Z.-J, Connnonli\ •...•.•.•..... 

i 
::!:.!:~ 44 02 1 l:ra~dnn -·--·-----· 
27:-:! 05 ll 'l'ltckt•1· ·----·· --·---····i 

:!:1'1 {)·! :m ; 
11~ 17 51) :' 

I l '.\O O~ 

412:1.:1 
a2.11:~ 

29H(i. 8 
l!\23. !I 

4:W!l.1 
:1.';4-1. j 

32fiff. 2 
~LU-L tl 

mo 21; 20 i 18960." · 20735. o 
5H V:--' 4H ,' 13!,;i~). H : 15~44. 1 

14:1 rn 21 i21;i.1. ,J 13257. f:' 

5~ 5R 28 11295. 0 ! 

154 02 :lB i· 14258. 4 j 

fl90~1. ~J 

7:)44. 5 

26D 2fi 4f) . 6083. 8 
31 55 l:l i 6800. 3 

1

1 

227 01 ri7 I 2~114. 7 ; 
ti:! 0~ :JG i ~403. D ' 

14;) 2S O;i ! 11590.0 
H·:3 til G4 I 13:J7G. !) , 

1a 47 s:~ , 10472. 5 : 
Ht"-1~:-JOi 13'0tlf.;), 

123~1. g 
1J592. 6 I 

I 
9\3-0\1.2 I 

8250. 4 

665:1. 1 
74:!0. 6 

:J2.'i.J.() I 

arn2. 5 i 
126f"2.0 
14628. !) 

114~2. 4 
J.3'..!fl!I. 7 

1 

J.H~t 

Hilr?.~·. 
1. If~ 
4. fjj 

4. ~1 
1. ~~ 

2.oa 
3. 41) 

J. 61 
3. ~2 

;t ,~(; 
~-~!l 

2. ;,() 
2. 01 

1.l-<.fl 
1. ;!(• 

11. 7F 

~- 6'i 
7. 53 

7.0:2 
~- 81; I 
~- :n I 
4.lW i 

:l. 78 
4.23 

1. F'f1 
5.22 

7.21 
c.a1 

llig~iUK ...... . 114 ~3 1!).0r< f~:-- 21 47.0~l 1 210 22 21 'TrPnton l~oi11t ---~- :m 2:-1 C1t ltlfl21. 1 10fl5~. R G. 2:1 

Sarn1s Pt1illt 

I~ Rh·IJRI'fls 

I! ,! 

j Goose Coye ..... __ ............. . 
! 
I 
i }"'lag-fit.aft' on ~lc:F-arlm.ul's llill .. : 
I 
' ' 
~ S.<'11001-housl~ at Trenton Point, ~ 

I 
cupola. / 

Dead tree on TJwma.s Island ... : 

I 
) West Trenton: Union ChUTc11 

i I E"st Trentou, tall white spire. ' 

; Ilupth,t drn rd1 at· Trenton J 

j Point, son t11west spire. 

I W. Desil<'A' hous-e, chimne;r. __ 
j 

II011ft(' nn A 11 ... y Island, 11ortb
e.1st cl\inmey. 

Poplar tret'. ___ .. _ ... 

i!1ti l:J o;, ! lladlej.-t'l Poi11t. ... - ... - ai; 15 1:1 fiK,7. 2 74£h4. n 4. 2u 

4·1 ~c 1·Lff7 fl"" 1;; 3~. 7:! ;..!':!~ :n 1l7 ·Crabtree·-·--····--· 
1:-JG 2"..l IQ rrreuton J•oint .•.•.. 

'i:J 32 42 44;"il. 8 486~. -l 2. 7'~ 
J1u ~o a~l 44;,o. 2 4873. 2 2. 77 

H :.w u:>. 2-l 

4,j 3:.! 06. 4~ 

44 2~ :u. 7!1 

4.J. 2c rm. 97 

44 26 13. 03 ' 

44 2e 42. a2 : 

44 28 01. 47 

442711.84 

44 24 23. fi:'1 i 

44 ~;i 4-l. :J.1 

ti~ 1U 4-:!_:;t; :12x !J:i 5k Hadlt\\··sPoiut. ..... J 4H :3G :30 
112 4~1 :13 WJ~ 46 47 Sarnls Poiut._ ••. -· 

6~ l~ 34. 60 , 19.~. 1H 2.1 'l'rcuton Point __ . _ ... _. 1!" 11-'. 40 

68 22 1:1. 32 

6~ 21 06. 76 

()8 18 0:1. 0€ 

68 20 13. 67 ! 
I 

68 2.1 4-1. 26 ! 

I 

fiB 20 17.10 I 
"~ rn 53. 88 I 
68 16 44. 871 
6? 2-2 57. 03 I 

0

68 ~ 2g. OP I 

~73 44 54 8andsPoiuL ........ ··-· !l:J 4U [17 

~()5 flO 32 Ilaclley'B Point._. - . . . . . 8:i 02 59 
23"4 29 03 llunker................ 52 30 48 

~..!:~0416 Dra~don .•. _ •.••.•.. ___ 4:$0R07 
179 ;J7 29 McFarlaml. • • • . • . . . . • . 33!) 5"1 29 

21 22 06 Hndle;v·~ Point._ .•.•. _. 201 21 37 
17 ~813 IUchurfut................ 1!)7 57 50 

\!60 00 4;; 
8~ 5l 42 

14 5514 Eartlett ................ 1B4 f°><1 !j7 
~68 33 21 Ila<lley's Point ...•.•... ' 88 :rn 49 

a~!'i 07 02 U a(lh·y'f! Point.._ ... - _. -1' l;i.1 08 07 
1117 23 Iliggiris •..... ~····--·-·- 1n1JG2'2 

356 01 08 Ila1lley'• Point.......... 176 01 15 
352 oo 57 I Richai-ds .•• " ...... ·-····I 172 01 11 

2.'ll 14 43] Cn1htree ......•......... I 711705 
5ti 07 54 i Richards.... . . . . . . . . . . . . 238 06 37 

P7 51 36

1 

Oak Point . . . . . . . . . . . . . . 267 ;,o 2.1 
322 09 :li Diggins ... -----·-··-···· 14210 2G 

24R !i5 17

1 

Goo~t>Co\£' •.• ~·--······ 68 56 10 
18 117 20 Bnrtlttt... . . . . . . . . . . . . . 198 05 54 

~~~~~ ~ \ 

307H. 0 ! 

3.SW/.(i 

4641). 0 
4201.1 

106110. 9 
176.!; 

2t;.1:;. 2 
2330. 6 

2016. 4 
2U4~. l 

9:\16. 5 
6'178. l 

4899. 9 
ID172. 9 

3192. l 
3070. 0 

4721. 3 
28:xJ. 6 

2.124.5 
2::-;:l:J.O 

1795. 8 
8743. 6 

2i;i0. H 
G3u;,,:1 

:i:mG.o 
4202.3 . 

- I ;.()84. 0 
4594. 2 I 

117'9"2. 8 I 
193. 3 ' 

2772. 4 l 
2548. 7 ' 

2205. 1 : 
2893. 7 i 

10406. 9 ' 
7193. 6 I 
5358. 4 ! 

11124. ti i 

349(). 8 ! 
3357. 3 i 

:::~ ~-li 
2759. 1 

1963. 21 
9561. 7 

1. 91 
2.42 

2. 80 
2.61 

6. Sil 
0.11 

l. Ml 
I. 45 

1. 25 
1.6-1 

5.91 
4.09 

3.04 
6.32 

1.98 
1. 91 

2.93 
1. 77 

1. 44 
1.57 

1.12 
5.43 
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GEOGHAPHICAL l'OSI'l'ION8-Continued. 

Secti-0n I.-1'i'enchman's Bay, Mc. 

--~------- --------------------------- ---------------------------
J Latitwle. Lougituc.le. Azimuth.! '.l'v station. Jbck 

azimuth. Distance.: Distance. Dilit. 

"". F. J\1osel:v'8 Jiouse, cliimm·y. t3t' 16 21'!. 73 1s;; Od 33 ' Rrag<lon ............. .. 
Hi.) ;;7 4;. . 8priH/,!c1·. 

;:-, O~I Ot'. 
:H;i ;i'7 10 

ChimllP;\· -0f one-story ·whitf' 4-120 33.'74 68 lK 11.7:l: 141 4145 M-c1~·arlarnl .•.•.. ··-··· a:n 3!l 4:2 
Jmu8l'. lP4 1.5 (!3 Dpriuger ...... ··----· .. 14 1.;; 40 

CralJ1r'('P'R Ne<~K, dlimm•y of 44 29 55. 9.1 
l~nptist churd.1., 

"\\'ooster"s huns<', .8outh d1irn- 44 2U 00.11 
Ht'.\. 

D. Ho<tgkinfj' house, C'a1~t. chim- 44 ~t' 3:.2. tl.f 
llP~·. 

S. N. llcFar1aIHl"H house. ('him- 4·1 :28 Ot. 66 
llf',Y. 

Blue Hilland f:nionR.it'er Bay:;, 
11It. 

SWAl'{iSl5LA'XD --·-···-·······-·· 

°XAfSKEAG POlXT ··-· 

St"al Cove.·-- -- ..... 44 li 15. 26 

fH3 HI 04.58: 117 Sa OG ::\ld~'arland .....•...... 
244 ~i 44, Spriug{·L .......•...... 

297 51 ·10 
64 ~JS 

68 15 00. 74 -17 4.1 38 Commons. . . . • . . • . • . • . . 2-27 41 4;s 
ll'i' 31 47 :M l'Farhm<l. _ 2fl'i 2i :w 

I}~ 14 1!.J. 'iB i l~ ::.2 '29 SandA l'oinL •....• _... l!lf-' 51 a-t 
Gt' 40 41 Trenton l)uint ..... _... 24e 39 08 

Gt:l 15 fiG. [17 G~l 12 18 'J'rf'nton l'oint ..... __ .. 24!1 10 f>.3 
:i.J4. J;~ .5:.! S;wdt- Point........... 1~·4 3.f OJ 

6813 ;;?'J.01 114 -14 4~ Connn-0ns ...........•... 2!i4 4~ 49 
81 11 fH 1'rentou PQint . . . . . . . . . . 267 O~ 46 

G8 2.'."1 00. Jil 1---·-· --· ••• ·••• •• • • ····-·· •• •• ··-· • • • 

fit 31 3D. 04 

68 24 lfl. EID , 

31:.! 14 3~ 

58 tl7 16 
3 40 34 

Swan'}; Island ..... 

:Kaskeaz Point .. ···---
Swan'fi lslm1d. 

llasA Harbor .......... _ .. I 44 13 26. tl:~ 68 19 45. eu 139 15 J(.\ Seal Cove ... - - ........ - .. 319 12 2~> 
4S 2G 16 Swan'@ Isl.and 2~3 2-2 J';' 

Jl<fff'rs. 
l;.!:.ii~L ~ 

4.)l'f:!. Ii 

1----~--- --·-

J"ards. 
1:1;~.n.o 

;'>Oll. ~ 

MikB. 
7.ti9 
2.85 

U2:1-t.:l, tlr"-1~·.:i, J.fi7 
41~1. i:- 51G;t G . :.!. !J~! 

305:.!.:.? 
2.5el. I 

;!::J-:1.).11 
~111'2:. l 

;~:mo. n 
M7:~.1 

2t:.">7. ~ 
425t. ~ 

414J. fj 
594~. 5 

11971. 7 

11375. ~ 
l:J!ljtj. 5 

:3:3:n. t 
;.!""2~. G 

1. ~o 
LW 

ZJ64. 4 1. 4H 
9%4. 7 5. Uti 

;'.900. B :t :ti 
,')(i,-,7. :.! :;, ~1 

3HlL 0 1. It' 
46:11. :l ~- li:I 

4;i:J1. ;~ :.!. ;,7 
6505. 1 J, 70 

13001. 0 

12439. 6 
1~:?62. 4 

~.H 

7. 07 
t. 67 

3300. !i 10177. 3 5. 7f-
!J798. i 10715. 5 6. 09 

Great Duck Islau<l ...... 44 00 ~I. 24 68 H 35 1 e : l:l7 43 35 llaAA Hnrhor - 31".; :i!l 58 10',!3()_ 0 11W9. l I 6. 37 
9;! 57 10 Svran'a Island. 2i2 49 54 13902. 0 15:202. 8 : 8. 64 

Barlslaud ...................... : 441:1 Hl.35. 6P 27 07.83 344 10 12 ! Swan· R I eland ..... 
21-;1 27 OJ Jlass Ifarl>or . _ .. 

1G4 41 41 
1ml 32 09 

10731. 5 
10401. !l 

11735.6 i 6.67 
113~;;_ 2 fl. 41j 

l 

H npkinA ... _ .... _. _. _. _. . . . . . . . . 44 1D 20. 58 6~ 20 04. 57 20 3'2 28 · Xaskeag Point 
30~ ~ ·17 , Seal Ctn-u .... _ 

200 :10 3~ 
12'-...! 2t) 5!l 

10401. 5 11374. 7 6. 4ti 
7213. 6 7~~.S. 5 4. ·It' 

Bartlett········-···-·-······--- 44 ~1 15.07 tib 2S :31.95 :J47 48 28 Rea] CoYe.·-·------·--·· 167 4fl 18 7573. 2 
Gi12 . .'.I 

8281." 4. 71 

Cartc1· ........•. -·-·-··-· .... 

Oak rojnt ................ . 

lfnyllf'R ... 

S1nit.h .•............•........ 

Blutr Point ... 

Cunningham ....... __ .. . .. . 

44 21 O:l. 37 61' 30 l!l. Sc 

44 24 20. 83 ' (i8 24 42. 04 

;jl 47 23 Ilopkins .....•......... ., ~;n 4J 01 

7 44 3:1 
::!fi(i 4:~ .)G 

7 ~; 00 
324 <li 19 

10;; :J6 5!l 
10 ,'H :.!n 

JOO Of' 28 
l.~~ 53 5~ 

N askeag Point. ..... _ ... 
Bartlett .. ___ . ___ .... __ . 

Cartei· __ . ------- ...... .. 
llartlctt ............... .. 

l\Ior,c:nn. ·-. _ .... 
llanlett. .. _.. .. 

:hlorgau .... 
Ilartlett_ . 

1~'7 43 38 
~6 4i 17 

JF7 z, 27 
lH 40 O~ 

2i"5 ~:l 35 
lHO ;"hl 54 

2eo o~, 4a 
17fl. j;) :it~ 

44 ~7 2tl. 2ll GB 27 43. 12 : ~10 59 2b 
330 08 22 

J\1orpu1 ................ . 
Ifa;n1e8 .... _ ···-····--~. 

210 51'."l 1:.! 
150 Ort 5;.? 

44 27 53. H3 : US 25 22. 5Cl ! 75 f1.i 11 Rruit h .......... _ ........ , 2:i.l 53 :u 

44 21 27. Go i 68 36 31. 76 

:1 rn :n Hayne• .... _._ ........ _.: 1>'3 l!t ~1 

232 18 26 
27.5 09 37 

:Uortran ............... . 
(..';:irt('1' .••.... 

[12 21 19 
95 13 5; 

13031. i 
(i3~fr 4 

7959.1 
!t~J-!.3 

6691. 4 
Ji-<:lH. 3 

~30('1. :-~ 
6601. !} 

411'>0.' 
567il, i 

0247. 0 3. ;,,-, 

14::251.1 
f,~~4. 0 

8703. 9 
100Ht. a 

7~H7. !J 
6:1..-3. j 

.""17flt;. 4 
7:119. 7 

.)(1-t(l). 0 ' 
6:l01.:l ' 

:3. ;_19 
4. 10 

32;,(t_ 4 3,'j.;.f. 5 i ~. 02 
57W 11 ' 6;254. ti ; 3. 5."> 

116~4." 
8269. 5 

12i~9.fl 

9()43. ~l i 
7. 27 
5. 14 

Woou -----------------------·· 44 24 15.7!J 6fl 32 04.0!l 48 49 16 Cun11in,d1am........... 228 4tl O!l 7P77. 2 ' ~(11.t_ :1 i ~. 8V 
6370. 4 6%u. 4 I 3.9' 

i I Herriman'sPoint .............. . 

Cllimney of \Velsh's lwusH ()JJ 

Gott'ti.lMland. 

Dead tree on western point of 
Bass Hart.or. , 

Captain L<lpa.n' s honse, chimney. ! 
I 

I 
Hardwood Island. I 

Old Conpe!(".itionalist clmroh, I 
(Mount Desert.) 

33e 4ti ~4 Carlt'l'. .... ___________ ., 151' 47 37 

44 17 59. 78 6l' 31 40. 67 ! 277 ;-,7 37 8ea1 CoYe ............. __ j 9~ 02 45 , 
! '.!3~ ._.l 58 Hopkins ____ ·--·-· ·---[ 5.5 5:~ 54: 

· i I 
44 11 58. 26 68 19 35. 58 i,· 30.'i 57 45 Great Dnek Island ...... : 126 01 14 

( 175 13 38 Bass Harbor .... _____ ... 
1 

3i>ii 13 31 ; 

44 13 40.57 i 68 21 30.41 t 3~ 32 45 Swan'slsland ........... ) 212 30 19 

98G7. 4 107!10. 7 I 6. 13 
4-14;,, ~ 4."."61. 1 

1 
:i. 76 

8245. 9 I 
2i44. 4 ' 

8660. 3 
801'3. 0 

901r.:; 1~ 5. 12 : 
3001. 2 ! 1. 71 . 

!l470. 6 5. 38 I 
8839. 3 5. 02 : I r 112 11 25 Bar Island ........... _ .. [ 292 07 30 ' 

44 15 38. 77 jj 68 22 49. 80 I 3
8
14
4 

54
02 

38
35 
~s1H1 anrt1mr.... ! ;3

63
4 •

5
''6
9 

t~, i 5577~34 _. 9
4 

li306~'9't 83 
3
3_. -~ , I ,,..r sa < ............. 

1 

- ~ " -

441757.23 682641.00! 2922740 &>.alCove .............. 1122919 3388.0 370.i.ol ~.10 

I 
l:Jl:o1 18 Uopkins ........... __ --1 310 59 45 3000. G i A2>:17. 5 i 2. H ; 

44 20 o:;. 75 i 68 \l3 41. 89 9 04 5 .. 'i Real Cove .. -- - • - - -- . -- - .1 189 04 '.l!• t'328. 3 ! r.!'26. 9 I :t :n ' 

-~-- ---~- l----~--j_~-1 27 11 ~~t1r -~. ~~~.::~~ 281 2'.! :tl ! _ ~-::~-~-~"~~l !i. ;;~ J 



 

174 REPORT OF THE SUPERINTENDENT OF 

GEOG RAPIIICAL POSITIONS-Continued. 

Section I.-Blue Hill and Uriivn River Bays, Me. 

]--·---~--------· 

Distance. Distance.
1 

Dist I 
------ --------------- JletRr•. : rar<U. ' Miles. I 

I 
Name of station. 

Hnu~~ on Tinker's Island, north 
chimnt~y. 

ll<m~('. on Tinkor's Ts.lnrnl, C'ast 
0himn1'y. 

Darn on Sl1i p T sland, nortlwast 
gaLlc. 

Flag:-ataft' on Fly'a Point. - - .. - . -i 

Cllimnf',\" of white houstc with I 
retlf-ml. • 

Latitude. ! Longitude. Azimuth. To station. I-la.Pk 
azimuth. 

4416\..'!l.61/ 682844.65 16;>585:{ 1 (;arter .......•........ 34!i5747 ;ma.1 9525.1, 5.411 
25!i ~8 4H Seal Co Ye.. . . . . . • . . . • . • 76 31 54 6038. 1 6003. 1 3. 75 I 

4·1 15 59. 26 68 i!l3 04. 00 1€9 47 23 I Hopkins . . . . . . . . . . . 349 46 48 6313. 2 6903. 9 3. 9'2 I 
I 53 31 37 Naskea~ Point... 233 29 07 5932. ~ li487. 3 3. 6~ I 

44 14 05. 49 1 6~ 2~ 07. 20 8!1 54 09 · Nask~a/:( Point......... 269 50 18 7363. 3 8052. 3 4. 58 
20-2 OG 57 Stal CoYe ... - . . . . . • . . . . 2"2 OB 1~ ();}22. (1 6014. 1 3. ~3 I 

44 16 05.24 68 3137.41 283 18 07 i Barlsland ............ . 
210 53 3ti Hupkius ..........•.. _ •. 

1 
44 l!I 30. 00 68 33 52. 63 313 5:1 rn Herriman'• Point ....... i 

272 44 !Ji Huphin8 • . . . . 1 

103 21 15 
30 53 30 

133 5.1 51 
92 4~ 23 

6144. 6 67rn 5 s. 82 I 
7026. 5 i 7'G84. O i 4.371 

4058. 5 I 4438. 3 I 2. 52 I 
0011 . .j 1 7230. 1 1. 11 ' 

'. K C'andai:;:t:'s h01 .. u;c south chim- 44 el 25. 71 68 32 37. 72 !!8£! 4:1 27 , Carter .... _ .. . 
158 5:.! 16 1 Blue Hill .... . 

102 45 13 
33~ 50 3" 

3129. 3 ! 
9125. 0 I 

I 

I i ~t~: ! !· 9;! I ·: iwy. 

i Nnrth d1hnm·Y (Jf whik hmlHt• 
· at Blue J1i1fl•'all~. 

G .• J. "-'ood's hous1oo", we~t chim
nf'_\-. 

Wt>Rt 'fhimnf"v of red house on 
Oak roil1t .. 

E~b~~l~:1~1~1~~~ of lrnu~e on Xe-v.-. 

tTnion Church Oii XewlJur:rNeck, 

South chimnf-'V of "\vhite house ! 

on ~ewhur,\! ~eek. 

Chinmev of Methodist rhuTcL, 
Surr;\;-

i :Eas.t. cb imDf'J of white bon!Se. 
I}atton 's l{:iy. 

.:Markc-•d trf'c 
T'oint. 

on \\"cymouth 

44 2-2 12. 93 68 33 -08. 89 299 4g 4;) ! Cartol' __ .. _ . _ ... _. _ 
I 200 43 45 IV OO<l. •............. 

.f4 24 12. 2\l 
1 

fj8 32 OL 29 338 56 o;J Cart<or ........... · ...••.. 
129 27 43 : l\lue Hill ............. . 

44 23 57. 69 68 25 13. 53 • 4 38 36 i Bartlett ............... . 
113 :Ji! V1 , Morgan .............. . 

44 :22 !J4. 72 68 27 40. 53 1 13 56 11 , Hopkins ..........•.. 
217 39 25 i Haynes ............... . 

I 
44 2-l 27. 08 : 68 27 23. 31 119 16 01 Morgan ............... . 

203 o;; ;J;J : Bluff Point ...•...... 

44 2(J 47. 12 66 
z; 

3
L 

84 
l ~ i~ ;; I iffii'ffi:~ini .. 

I 
44 27 28. 68 63 27 51. 44 1 3:2P 59 32 1 Ha1ues .... 

, 2;;6 39 39 j Bluff Point.. 

44 20 :n. 5!J ' 68 27 H. 60 
I 

44 28 ;;f. o~ 6S 25 53. 04 

10 03 21 
320 34 25 

41 17 24 
'.l.Jll 02 02 

Smith ....•. 
Rlnff J>oint. 

Smith ..... . 
BJuff Point. 

119 51 4~{ 
20 44 30 

158 57 14 
309 25 33 

184 38 23 
293 34 59 

193 5~ l!l 
37 40 51 

29!1 14 31 
23 06 5!1 

145 16 4.o 
54 12 30 

149 01 ()fj 
76 41 2:J . 

i m g~'.rl: 
221 l(l 07 
1611 02 25 I 

4314, 3 ' 
4054. 4 

621il, 2 
53tJ3. 9 

5035. 8 
6274. 0 

~:~:~ i 

3247. 4 • 
6921. [I 

4438. 4 
3525. 4 I 

5751. ti 
3383.1 

3ilM.8 
:mm. 3 

3687. 7 
2106. 4 

4718 I) i 
44:J:i. e ! 

d. (ij ! 
2. 68 ! 

2. 5Z; 

6832. 9 i 3. B8 i 
sooo. 2 i 3. 30 I 

5507. 0 I 3. 13 ! 
6061. 1 ' 3. 90 

7447. 0 
4~i0. 9 

3551. 3 
7568. 6 

4853.7 
3855. 3 

6289. 7 
3699, 7 

4226. 4 
4266. 3 

4m:i. 1 
2.10;J. .5 

4. 23 
2. 77 

2. 0-~ • 
4. 30 

I 
2. 76 : 
2.19 i 

I 
3. 57 i 
2.10 I 
2. 40 
2.42 

2. 2!1 
1. :ll 

)lhiU· b()ust>, chinnwr., '1,1 20 39. BJ 68 2-t 5L 04 43 28 12 Smith.................. 223 26 10 55~3. 4 ; 6116. 7 3. 4il 

, 11'isb-housc, uorth r.:abk . . . . . . . . 44 2;~ (!:!. :J~ / 68 3() 00. 49 

12 00 25 \ Bluff Point. 19'2 00 O:l ' 3342. O 3654. 7 2. 08 

z:J9 O;I 49 11.rtktt. .••....•........ ' 11!> oe ~7 : !IBOJ. 9 7442. 8 4. 2.1 
12!J 1:1 :14 Hln{'llilL ..........•.... 309 l~ 00 I ~739.4 9~57.~ 5.43 

Couµ-r<'~ationalist t'hur<:h spirt' 44 ::H 40. O:.> Uc< 3:> O!J. 5;) , 2~0 18 17 
at lllue Hill. ' 316 10 06 

bl" au Ha.it Bay, Jk 

11"LE,At7Jf,u;T .••..•.••..••..... 44 04 01.90 68 3G 42.51 

J<'ox Ho<'KS................ .. . . . 44 06 26. 90 68 52 21. 53 : 282 Oil 03 

44 O!l li<. 59 

: CoolmH HILL. 44 0'1 17. 38 

1.e:ulbctt.er'lii. THl:mrl 44 04 ·15. 19 

Sa.ntls --·-·-·-·····-· 44 02 5'2. 59 

l8k au Haut Mount ....... . 44 03 45. 39 

Hay 1"lun<l. .................... ; 44 00 54. 69 

St,arooard Rook ................. i 44 05 38. 48 

'l\hite Island ...... . 44 02 36. 89 

Barley Hill, flap: ..•...•.....•.•. 
1 

44 04 U7. ~:; 

6e 40 ;i0. 78 · 11 o 1 36 Fox J:oe ks ........... . 
[ 330 31 00 ' l•le au Haut ........... . 

68 4fi 51. fi4 i 27H 41 3;. 
2-.17 06 19 ' 

J.Rle an Hant .... __ .... __ J 

BurntCot'e ............. ! 

6B 54 00. 08 5!} 23 01 i High Jffiand ............. I 
214 M 43 [ Fox Rocks .............. ! 

68 .50 11. :~2 , 70 04 2-:i Hurricane I~land . i 124 20 15 i Leadbetters Islant::: . 
68 50 08. 21 

! 
236 59 31 Coombs Hill ...... ······j 

52 29 44 , II un-icane Isla ml. ...... . 

183 53 59 
1 

Coombs Hill ............ I 
105 59 42 I Hun·icane Island ....... · I 

68 47 16. 71 

68 49 01. 91 282 39 11 . Coombs Hill ............ \ 
22 5!l 05 l•le au Haut Mount.. .... i 

68 54 20. 00 299 26 58 Hnrricane Island ...... . 
1156 23 05 Leadbetters Island ..... . 

68 46 36. 78 171 14 13 Coombs Ilill ........... . 
~ \!lJ 00 Hay Island ......... . 

6~4708.49 1835-a:,~ CoombsHiJl ...... ~ .. 
4 00 'Z~ Ha.v Island. 

lOll 20 27 
13li 13 2!l 

41B ;> 4564. 0 
9264. 8 10131. 6 

] 02 l 0 56 : 21361. 7 23~160. 5 

2.'lO r~l :=\:l 
l'.\O 33 33 

9!1 48 3~ 
47 10 31 

23!1 16 35 
34 5:; 51 

2.50 ()\! ~4 

304 17 :J6 

57 01 48 
2.32 27 ~ 

:i ;r, 16 
285 55 49 

I 

~~::1 
119 21 49 I 

6 23 l9 
i 

351 14 o:i I 
188 28 32 

i 
3 54 07 

1R4 00 If, 

lfi242. 3 
11224. 8 

13750. 5 
10944. l 

14367.1 
3828. ~ 

4141. 5 
6163. 3 

5214. 0 
4994. 9 

8ll!6. 0 
8()94.0 

ll969. 8 
3789. 0 

1886. 9 
3984. 0 

2171.1 
6006.9 

5.';(l7,6 
2618. 4 

17762. 1 
12275. 1 

15037. 1 
11968. 2 

15711. 5 
4lll6.1 

45:!9. 0 
6740. 0 

5701. 9 
5462. 3 

8886. 4 
8851. 4 

3247. 7 
4143. 5 

2003. 4 
43:Jti. 8 

2374. 2 
6590. 8 

6022. 9 
2863. 4 I 

8. 93; 

i;ii \ 
3. 2t 
3.10 

5. 05 
5. 03 

L 85 
2. 35 

1.17 
2. 47 

!.35 
3. 74 

3.42 
L63 



 

THE UNITED ST.ATES CO.AST SURVEY. 175 

GEOGRAPHICAL POSITIONS-Uontinued. 

Section I.-lsle au Haut Bay, Me. 

Name of station. Latitude. Longitndf'. Azimuth. I To station. "!~a<'k 
azi1uutJJ. 

DiNhmcP.. Di.~tance.' J)i~t. 

, _____________ -----i-------'----

Car'\'"cr's Harbor, churcli..spirc . .\ 44 02 53. 49 
i 

6i! 49 2\l. 43 '1 
1'>1 40 3!l 
321 07 12 

Isle au Hant Mount---· 
Ha.v lslau<l .. - ... - -- .... 

331 40 12 
141 O" H 

"! 44 04 29. 65 68 5~ 20. 58 ! 102 14 31: Leadbetter"s !Hlautl ..... i \11<2 U Q2 
316 08 50 

1 

K<uulM ····--- .---···-···· 131..i 10 20 

Cacp
1
t
1
:aminne.!:.ane'ii house. south 44 02 18. 52 i GB 49 15. OG i 151 29 14 Sand!i .. __ •... _ ..... __ . _. 1 

ll _, , I 1213 39 413 Le:ulbf'tte1··s Is1aw1. 

Dogy l'oint. . . . . • . . I 44 03 13. 49 ! 61' 51 59. 90 U6 38 0:1 : Leadhett.er's falanil. . 
284 56 07 tianus ............•... 

Spruce Island ..•. _ .. __ .... ___ _ 44 03 14. 91 68 36 00. 12 6!J 20 4a 
6 5J l7 

CoombRililL ........... . 
Isle an Haut. _____ ..... . 

331 25 5() 
~$08 3t) :.1 

31fi :lfl :Hl 
104 57 2:J 

~4~ 13 OH 
ieli 5:? 47 

.lletcn>. 
l t 1:1. :~ 

·1i0t-. ~J 

2261. [; . 
41;1".!. ~l 

1196. 7 
7:.!4t.:) 

:lR!:}3. :-, 
;t.').l)l.:1 

1:Jt?4i. j 
7~U4. !i 

:rf1nls. 
lt}t-9, lj I 
:-->14!!. ;j 

:;:4;n. 9 
4.~)·H. ~ 

Jaoe. 6 
i!i:::!ti. ";' 

4'2;)7. f.i 
'273.:i. ;.! 

11:i:w .. -, 
Hi0(].9 

1. 41 
',.!.:lt" 

2. 4~ 
1. JJ 

1 Duck Harbor.!l!onnt -----·---- 44 0122.07, 68 ;JS 37.19 123 28 06 Coomh• Hill------------' :ill3 2-2 2-2 i;n.,4.ti 14418.:l · 8 Hl 
::201210;i lsleauHaut ............ 272'i2'J. 5534.l tiOi~l.r '-:J.4.J 

I Great Spoon Island .... ---··--·-; 44 0-2 3:i.47 683311.301·, 160 17 18 f'prncc IRiand .......... . 
72 41 JU Duck Harbor Mount .. _. 

:HO 15 51 
~5:.! 37 5~ 

Kimball'sl:ilaud ....•........ - .. 
1
: 44 04 23.21 1

1 

GS 39 44.82 \ 344 ."'hl 47 Duck:Harbur-Mount .... 16'* 50 34 
J70 52 15 I Burnt Con:~ .. _.......... ~{Jet !'il 2~~ 

11U8.4 
7t){JL;.! 

1~16H. i 
-t<:H:.!.4 

6. 91 
4. "'i:..! 

:"i7~tl. !I I G.130. ;i :t 6fi 
D::?J:J. U 1009U. 0 .'.i. -;-4 

Trial Point, ftag ...... _ 4-t 03 24. 77 66 3B ~7. 80 1 35!l 47 l::i Dnck Ilarhor ~Iount .. _.' 17!1 47 15 37~:.1 4141. 5 2. 3:1 
I 1G4~220 lJurutCovt• ............. :.H.t504::: 11:-n2.fi l:.!:fi:l.1 f.U:l 

\Vest Ear Isli:uul. flag .. __ ...... : 44 00 12. 97 ! fi~ 38 ijg_ 20 1 203 17 2a 181(• au llant. _ ........ _.' ZI lt\ 5t• 
Et-J 56 5t: ' Duck Harbor Mount. 1'2 5i 1:1 

East He.ad, ft.ag. ___ ·--· ..•..... 

Isle au Haut1 church-spire. 

Mcrchant 1s Islaml, fiag ...... _. 

Thnrlow's Island,fia.g ..... 

J:n0s Island ..•••...•........•. 

St. Helena lslam1 ..... _____ . __ . 

McGlanthry's Island, flap; .... 

Mark fala.nd, flag. ________ _ 

Fop; Islnnll, ffa.g. _ ... _ ..... . 

York Island ....•........ _. 

.Penob8cot River, Me. 

44 00 50. 6:i tit!" 36 :JG. 00 1 2:'H. 3fi 4;i ; (-i-rf•at Rpoon TAlanil 
I lWJ 47 :lti I Dnck ILulJor Ml)unt 

54 39 07 
2C:~J 4G l;.! 

44 04 24.50 68 37 42.63 i 1:;:; lG 21 1lurnt Cove ...........•. i 33:; 14 lU 
! 197 45 5<J i 81lrUct' Islautl.... 1'7 47 01 

H 06 JI.HI 68 38 24.19 330 17 53 i hie au H"nt ____________ I !.'ill rn 114 
150 43 10 Burnt CoYe ............. 330 41 2e 

44 08 23.14 68 39 .51. 62 332 26 O t ! Isl« au Jlaut ...... _ .. __ .I l.'5~ ~a lti 
142 2~ 05 I Burnt Co Ye.. • • . . . ~~2:.! :.C.:7 2.; 

44 09 02. 45 G8 3817.4F! 98 20 22 ! :Burnt Co~e ..••..•••.••. '278 18 35 1 

29;; 39 32 ! Spruee Island........... 11~ ·H O~ 

44 07 !">6. 96 68 38 ~4. 09 I 342 41 35 i Isl<" nu Hant ... _ ........ i 162 .J2 4(l 
260 10 04: i Hpruce Island....... 80 11 H 

44 07 19.08 68 36 41.71 20813 0:1 Sprucehlantl .....•..... : 2A 13 32 
0 10 OB Isl« au Haut. .. _ ........ · 11'0 10 07 

440712.21 683359.39 1 314258 IsleauHAnt ............ ' 2114104 

44 06 01. 38 

44 04 10. 73 

332 51 27 Great Spou11 Island ... _.: 17;? 5:.! Otl 

68 34 14. 07 ! 150 14 2.1 
347 36 00 

68 34 ~2. 60 ! 168 44 21 
I 32-2 30 35 

Hpruce Island .......... _ i 
Gn•at S1)(•on Island ..... ! 

Spruef' Island ........ ~-
Great Spoon ltdancl .... . 

:330 1:1 0\1 
167 3ti 44 ; 

348 4:l 34 ! 
u2 :n 45 

CoBB'sR1LL................... 44 38 52.47 68 48 15.7€ 

TREVE~. - ... ----·. ••. . . . • .•• . 44 39 03. 30 68 50 51. 38 275 33 35 

Stubb's Hill................... 44 40 46.02 68 47 32.56 15 11 :;5 

Baker ................ ______ .•. 44 41 23. 48 

llald Hill .. - ----------- -- - - ----- 44 41 45. 88 

1Iampden •.........••...•.•.•.. 44 43 25. 43 

Orrington •..•....•............. 44 43 37. 74 

.Academy •.... __ ..•.. __ .•..•.•.. 44 44 22. 86 

Nichols ...... ------------------ 44 44 48. 94 

Stewart .•......•............•.. 44 45 54. 22 

68 50 16. 21 

68 49 25. 52 

68 50 15. 24 \ 

6S 48 33. ~ 

68 49 50. 83 

68 48 11. 54 

54 07 08 

330 20 38. Cobl>'• Hill ....... ------
287 16 23 i Stuhl)s llill ......... --, 

343 .oe 40: Cobb's Hill ........•.... 
58 14 07 / llakor ., .•.... _ ........ . 

O 19 31 ! 13akcr ......... _ .. 
323 5<i 10 I Stubb"" Hill ........... . 

80_2-l 17. Hampde.n ... -----------· 
28 37 05 I !laker .•................ 

1tJ 51 31 II ITampdl'll •...........••. 
3tm 17 57 Orr·ington ............ _ 

69 46 36 .A.catlem..- __ .•.••.•..•••. 
12 24 461 Orrington ...... ____ .. . 

68 48 15.86 I 36 32 08 Academy ............ . 

I
I 357 17 50 Nichols ---- ... __ 

~~~~~~~-~~~--J.~~~~--'-~-~---'-~--~-L_-~~---~ 

195 11 25 
~~4 04 ·it' 

150 2'2 03 
107 48 ll-1 

lG3 59 2n 
238 13 31 

160 1g 30 ' 
14:J 58 o::. ' 

2fl0 21 o;) 
QOB 3ti fi2 

19G 51 14 
1;..>9 ld 5':! ' 

249 45 26 
192 24 31 

' 
2IG 31 01 i 
177 17 53 

70~2. 4 

:i::.r-l9. 2 
~i::u::1.:i 

841~. 2 4. ~f-. 
23!1~. ti 1. :Jti 

n112. 2 3. c 
~H30. 7 1. il"' , 

~9tia. n ' 109zn.1 6. 21 
746i. 4 t<Hi6. 1 4. tj~ 

45H:i. :~ 
6fi:11. (i 

9093. 1 
';!l .)'i. ~' 

3442.ri 
33~7. 0 

5ft23. 1 2. P:J 
7;.!5~. 1 4. 12 

9!J43. 9 
2:-J..'"19. ~ 

;nG.5.U 
:nu•.o 
8.'!08. G 
3J,.)1.(i 

2.1-4 
2.10 . 

4. ';'2 . 
:2.ll:! 

1~:15. 1 I 2L!i:<. 1 1. 2;! 
GOB.>. 3 ' ou;)-1. 7 J. 7ti-

690:J. 5 
8607. 5 

4747.? 
650U. Ii 

7;,.i!l. 4 4. 2fl 
~l4 l ~- 9 5. ;1.; 

51!}~.] 

71 l:l. ·1 

rns:t 9 
3704. r: 

840:!. 9 
40:;1. 4 

4. i7 
2. 3{) ' 

:l444. I 37G'i. o ~- 14 

3631. H , :~rr;1. 7 : 2. :.~ 
~4llfi. ;1 [191:2. '.! 3. :·u; 

5:362. ~· 
3i:'t!·L:) 

!°).;';t}i-<.:J 
131:!.' 

376•.0 . 
{jQ,'-1.:"i. :~ 

2".JiO. :~ 
4720. 3 . 

5~ti·t 1 3. 3::1 
·113::-. 4 ~. 33 

60B9. ;1 , 3. 41; 
143:•. 6 : 0. 82 

4116. 2 \ 2. 34 
GG.:-.4. 7 3. 78 

2482. 7 1. 41 
5Hi1. ~ ~- 93 

H:\32.1 i 
2198. 1 

202.j.4 1. 1,-, I 

240:3. ~ 1 ~17 ' 

23Z'L 7 2.545. 5 1. 45 : 
2'-Zl!}. 0 24GU. ~ 1. 40 j 

I 

350!). 1 38.17. 5 2. 181 
~011. l 2'20.'">. ti 1. 25 

-··-- ---'---~--! 



 

176 

Na.me of station. 

Doane ... _ •.. - .. - .............. . 

llors-cback ..... 

Higlt Rt1ad .................... . 

Chamherlin .... __ ..... . 

llink11 ....•.......... 

Port Kuvx ..................... , 

lloarkt.'r'H Point ..............•. 

REPORT OF THE SUPERINTENDENT OF 

G EOGRAPHTOAL POSITIONS-Continued. 

Seation I.-Penol!scot H'i1'er, Me. 
I ~-~---,--------·-----

Back j • 1 . I . 
Latitude. Lougitude. 1' Azimuth. To station. .o.zimnth. :D1titance.jD1:;:taJ.we. i llu;t. i 

'-----.----:-·----,-------------1----,---1--1 
44 4,; H SQ 

44 46 02. 69 i 

44 47 08. 03 

44 48 00. 65 

4'1 46 3". 00 . 

44 33 .15. 75 

44 38 5u. 6U 

68 47 02. 38 i 
I 
I 

68 47 15. n I 
I 

5tl 4G 17. 541 
GB 45 07. 05 

68 45 25. 45 

68 47 48. 2tl 

68 w 2;;.11 

126 ..50 ()4 ' Stewart. ..••..... __ ..•. 
621HOJ ~idu1l"····-·····-· 

78 ,5j 02 
34~ J:l 48 

48 45 :1:! 
15 43 28 

46 47 01 
26 21 38 

Stewart .............. . 
l>narn· 

8tt·wart ... -- ......•. 
Dnane ..... . 

Stewart._ 
Do.a.t1e .•..••..•.•. 

188 41 47 I Chnmh~rlin .. -- . _ .•.•.. 
71 2ti 44 1 Stewart. ..••• ·--·-···-· 

! 
325 18 41 : Mc-Clouds ..•.... 
216 Oi l:~ 

1 
llnck~port _ 

274 4;, 4" i Cobb'• Hill .. ·--····--· 
21G 16 04 ! Stubb's Hill··-

306 58 12 / 
~42 1~ 14 I 

'! 
258 54 19 ' 
159 13 57 I 
2"l8 45 09 ' 

~;, ~; ;; 1.! 

8 42 00 
251 24 44 

14.5 19 20 I 

3u0748! 

94 -ui :n / 
36 17 23 f 

lJLeters. ! Ya·rd.'J. 1 Jlile11. I 
20;:-2. 7 ) ~;!12. 0 / L 2U ; 
1717. f i 1878.:; : l. 07 

13CO. 0 I 1487. :.! 0. 65 
1504. 7 1645_ 4 0. 94 

34'>6. 2 
3630. 7 

5£96. 8 
5712. 4 

2671. ~ 
3952. 5 

2137.G. 
1871. 2 

1532. s 
4113-9. 5 

377g, 6 
3970. 5 

6229. 8 
6246. 9 

2924. 4 
432-2. 3 

2337. 6 
2046. 3 

J676. J 
4~81. 5 

2.15 
2.2ti 

:l. 54 
3. 55 

1. C.6 
2. 46 

1.33 
1.16 

fJ.95 
2. 60 

.John H-01ian'shoust•.d.1iuuwy .. , 44 39 44.41 Zl7 2H 47 ' 
138 07 56 i 23f>ll. (; 

2153. 4 
2581. 5 
2354. 9 

1.47 
1. 34 

Oa-k I 1oiut ............. ----- .. . 

Ucrr"r; Hill. .......... . ...... j 

i 

H 40 11. 06 68 48 :17. 74 

44 40 43. 20 G8 49 48. 69 

51 37 29 Trevett.·--············· 
348 42 54 Cobb"s Hill ...•.....•... 

17:1 20 40 1 Ha.mpllen ........•.... _. 
J 54 00 56 i .Baker .. - -

2.14 35 :;5 : 
168 43 0\1 i 
353 20 21 I 
:i:l4 ov :i; i 

~GlO. 0 
2473. ti 

5041. 3 I 
13"3.~, 

; Hra~dmi -.~ Ca.°'tlt' ....... . 44 43 l.5.14 G~ 49 4~.00 117 55 4~ Ila.mpden.............. 2tn 55 2:3 678. :1 
17Bl.3 24G 5J 58 Orriug:ton •............ fiG 56 51 

: Ea.st Ulutf', white fia~ in tree. __ 44 42 44.68 68 49 48.70 13 3515 Jlnker ___ ·-·--···---·-· 
22ti 16 43. Orrington ............ . 

Samly Head._ .................. ' 44 41 5~. 3!> 68 :;() OJ. 34 210 13 09 Orrington ...... _ . _ ... . 

Hampden, dome of Oelfrv with 
cJm~k-face. · 

44 ·!:J 5tJ. :Jfj 

liiimp\lt>.n, 
church. 

Con~rregationalist ! 44 44 .i(j. !)b 

68 50 18. 78 

G8 4!1 .)0. 6:! 

173 55 24 Hampden ............. _ 

283 55 33 
23U 5:! 07 

321 33 13 
26& 23 39 

Orrin_gton ...•.•........ 
Nichol~. 

Orrington ...•... _ ... _ ... I 
Nichofo ...•.•....•...... : 

C1·osh.Y's N.arr()ws, fla.g in hen ... : 44 45 06. 09 68 48 44. 37 263 O!I 29 ])oane - .. ___ . _ ......... . 

Mayhew'sstcau1saw-mil1, chim
llt:'.y. 

; Etlm0-mls' stc>am saw-mi11, clrlm
; 'uoy. 

Soutb Brew.er . _ ...•..... 

Urcwer be1fr.v ........•. 

nr~'-W("r tla;.;·-staff . - - ...... - - ... . 

: l.ta.0::4'°0f, CliitHY-i<UI chureJJ ~JliftL: 
' I 
j Cupola. of honsti on Thomas Hill.; 

I I 
! MusC<Y11!JU8 Ray, Mc. 

i 
! ]).AYIS ••••••.•••.• : •••••.••••••. ! 

I Mf.'Sl'OXC.US ........ I 

i llutchd um·-·······-······· 
! 
r ::.\fcdnmcook Ilill ••• ~ ....... . 

i 

44 4;; ~3. 52 68 47 43.18 

44 46 28.12 68 46 .')fj. 32 

44 46 1R.11:J ; 68 4ti HJ. 33 

4-1 47 -14. 58 6B 45 35. 53 

44 47 29. 94 : 68 45 13. 52 

I 
44 47 54. 95 i 68 46 03. 98 

i 
44 48 23. go oB 46 :ie. 12 

43 54 31. 33 i 6!l 22 40. 31 

43 58 41. 63 1 m 26 m. 46 
I 

43.j6 5j.oo I 
i 

4J 58 23. '171 
I 

43 58 30. 45 i 

fi9 19 12. 51 I 
69 21 01.18 

69 19 O:J.83 

228 18 2~ Ilonebock ............ _. 

214 22 35 
131 38 30 

26:1 55 J3 
220 0:1 17 

67 48 14 
25 M 04 

354 06 35 
231 36 37 

53 37 31 
8 47 40 

341 03 07 
2ti1 59 37 

334 ;14 44 
~9 43 21 

3Z1 11 32 

46 06 13 
108 48 10 

318 02 00 
17 10 24 

33 12 55 
a 48 01 

Horseback ............ _ . i 
Stewart ..... -· .... _._ .. . 

Hiukr; ......•........... i 
Chamberlin .... __ ...... . 

Htlrseback .............. i 
DoarH~ .................. ; 

Ilinks ................... I 
Chamberlin ............. ) 

i 
f;tewart ................. i 
Hinks ·············-----i 
Rinks ........... . I 

Cha.mberliu ·- _. ·- ..... . 

Hinks ............ . 
Chamberlin ... _ •.• _ 

····----·----·----,·-····1· 
Dads .......... _ .. 

ii~~~~~~-::::::::::::~ j 
CaTver'FJ Island .. _ ... 
HaYis ..•.•............. 

Da»i•-·····-···· ........ 1 Carver·s L!land ......... 1 

19;3 :l4 .>:i 
45 17 3i3 

30 44 11 
3.13 5.J u 

lO:l 5G 4"l 
59 54 3li 

141 34 o~ 
88 ~H 4!l I 

~.)7R8 
~327. 9 

378:J.O 
2t:8t!. 0 

2:J8tl. 2 
:J~35. 5 

27:.!rl. 4 
~n~u. o 

8:l 10 41 I 2-259. 2 
40 !~ 29 2G.-.W. G 

68 ;)(j 17 
40 04 34 

24j' 47 :35 
205 3:l 34 

174 O(i 42 
51 3ti :;7 

2a:1 3:; 2-:2 
188 47 :u 

161 O:l :14 
8'~ uo 17 

154 35 3;~ .1 

109 44 25 i 
! 

I 

147 14 07 j 

221; 
0

03 49 i 
2&> 43 11 I 

138 03 15 
1

1 

Hl7 OfJ 15 
1 

21:1 10 25 ! 
lS:i 47 55 l 

' 

lO!ll. (J 
961 .. :, 

200t". g 
3731. 8 

1:32fi. l 
219·1. 1 

2ta!J. o 
790. 4 

4!179. t3 
1715. !J 

2ti08. 9 
121i3. 4 . 

372!. ~ : 
~125. e 

9189. 2 

64:-J:J. ti 
10145.. ~ 

3C.23. l 
i'4HO. 4 

8817.3 
:.?9'i2. 0 

394B. 8 
2105. 0 

:5.'il3. 0 
l._lJ2. 6 

2..24 
1.54 

~.13 
O_ Hfi 

741. 8 0. 42 
1948. o I. II 

2R20. 1 
2545. 7 

41.17. 0 
31.)lj, 2 

2009. j 
3.)lt:i. ~ 

Wll3. 7 
2384. 0 

2470. 6 
2872. 4 

1.60 
1. 4;) 

2. J.) 
1. 7£1 

!. 48 
2. Ol 

1. 70 
1. 35 

l. 40 
1. 63 

1193. l 0. !i8 
HJJl. 4 I 0. fiO 

219-6.8 
4081. 0 

14;)().~ 
23U0.1 

2361. 0 
873.1 

5445. 7 
1876 . . J 

2853. 0 
1331.G 

4069. 5 
2324. 7 

·i· 
l()(H9.1 I 

7035. 6 
11094.:; ' 

I 
:1Q62. 1 I 
81!11.2, 

i 
9642. 4 ' 5.48 

1. 8'2 

i 

Cow lslantl. flag ............ . 

Long IalJ>nd . _ . ' 

I 
43 57 40. 471 

_·I' 43 57 -12. 63 : 
I 

69 23 11.19 245 29 02 
353 16 02 

69 20 °'- 20 I 321 19 '° 
1a4 39 oo 

~:~:~-~~!~::::::::::::\ 
Carver's Iol,.nd .. ~ _ .. _.·I 
Hatchet Hill ............ i 

653030i 
113 rn 23 ! 

141 20 2'21 
314 38 20 

:!184. 6 
..)876. 5 

1844. 4 
11&1. e 

3l95. 41 

3482." I 64.26.. 

2017.() 
19al. a : 

1.98 
3.65 

1.15 
I. 11 

I I l I 
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GEOGRAPHICAL POSITIONS-Continued. 

Sc('fio11 l.-,\lui1r,o11.g1tR nay, ,lfc. 

----·--·-----c----------·----------------
Xame of station. Latitude. Longitmle. .Azimnth. 1 To station. ]fa('k 

uzimutll. I list~mn•. Tiistauct_•. Dist. 

: 
Martiu's Point.fla~-·---·-----·-1 43 .)~' 57. GS 69 21 40. 83 2~8 l:l Ol . Hatchet Ilill ............ , 

2.AJ .J2 o;; :Me<l1u1wouk Hill. ...... . 

6!) 20 26. !J~ 2~0 1·1 1~ Car"V"er's Island ..... _ ... 
1U2 lt' 5,1 llatcllet Hill_ ..... . 

4P 1'.~ 20 
7:.i :;;3 j4 

100 i:; 40 
:1-1~ k 30 

Jleter«1. 
] 1~;,.1 
3ti4:.!. :~ 

108.:i. ~ 
!231:!. :..! 

Whito house,chimnr.y......... ·ta 57 17.77: 69 ~o 08.:.JB ~12 40 32 ::\IPdumcnok Hill........ 3:.? 41 17 
1t-:6 54 51 L-on~ hlamL. ·-. •. . . .. . . ti ;J,I ~4 

26fi-L."i 
77:.!. ~I 

Chimney of I'l:lc1 liouHn on Long 43 .')7 19. 32 1 69 lD .:J.'.>. 3-3 
IslawL 

20i 3H !>1 ~ft•dnm<'nok Hill....... 27 :r7 :.r: 
104 :m 14 Loug l:slan<l ... _ ...... _.. ~H4 3\~ 01') 74ti. () 

Chimney of wltifr house cast of 43 57 37. 6C 69 19 56. 09 32-.:? 56 52 Carvf~riB I~land 14Q 5i 2~ 161:!. a 
;.,>():..!l..) Lou~ lslarnl Station. 

Cupola of white houF\e .•....... -! 43 5t 51. 02 

One-story white house, cl1i11mey.~ 4a 11E 36. 70 

HornbDani Hill,. .....••.....•.. 1 43 5E 39.22 

Chimney of white house f'ast of 
1 

43 :-17 50. UJ 
~ove. 1 

' 
Cl~~~e}~~~1 ~~d house on Bur- ! 4 4:J ;m 49. 2i 

' Can·er's Island. flag iu tree._ •.. : 43 !"t6 55. 94 

Chimney of white hons<' on 
not>th\vest point. 

Oltl r~ti house. chimney .. __ .. _ .. : 

Chlmnt"y of red house, north of 
Cff\"C. 

Pnwrrw.qvid Shore . .Jlc. 

G11r.1~. _ .•.•.•.....•...•....... 

43 57 42. 44 

4;J :JS 33. 51 

43 ;32 39. 17 

Brow11 1s llead .•..........•••.•. j 43 fA OH.97 

i Yellowlleri<l .......•.•.•.•..... ; 43 5123.':':l 

' 
Lookout Hill .................... j 43 52 rn.11 

I 
Thoi:nas lfcl<'arland's lwmw, ; 

chimney. i 
Little !&land, flag ...... -----. -- . f 

i 
Long Cove, east entrance .•..... ! 

I 

Brown's Head, ff:tg in tree ...... ! 

Fla_g on high hill west of I 
Brown's Head. I 

Medomac River, Me. 
i 

I 
::~R~::::::::::::::::::::::::i 
IlREMEN •••• !'.. ................. : 

South Waldoborn ..•..•......•.. 

Miller's Island .......•....•••••• 

43 52 O:i. 57 

43 !)2 12. 79 

43 53 09. 66 

43 54 10. 94 

43 54 12. 37 

44 00 21. 06 

44 02 44. 29 i 
44 01 44. ss 1 

I 
44 02 15.15 

44 01 oti. 90 

Cft 10 48. C1 

C9 El 41.30 

69 17 :J3. 90 I 

69 18 08. 81 

09 18 25. El 

69 rn 11. 14 

69 20 2'.). 90 

69 21 18. 58 

GB 20 Oi. 4~ 

611 1110:2.40: 

692tJj,3;)' 

1:34 08 30 llatdwt Hill. <lH 07 4.> 

34.~ i; ~~ : t~~fe~.0~~~~~~~i 
34F 20 20 ' Carver·R Island 

17 00 2!1 
1 Lon_g lslantl. .. _. 

3:5 4(i 2:--
3:J 14 34 

40 o:-. n;; 
Li;) O:.! :;1 

Hatchet Rill ... 
Carver·t-l l.-;land 

CarYer~l"I lsland 
:!II erlmueook Hill. 

101 1:3 4S Carver'.~ lfl.l.aud . 
l1H 4~1 01 :Metlnmcook liill. 

!ll 03 31 ' C:1n·er's !~laud _ ........ i 
Ie.3 11 5~ M-etlumcouk llill. 

18fl 1:~ :J.) 
ltii '211 O:.! 

lGt' 20 40 
191 00 ] J ' 

~63 4·t 02 ' 
~13 n 4>1. 

2-20 04 L'-' 
Jlo Ul 43 
281 l:l Hl ' 
344 4" 3;,: 

~71 oa 3o J 

~ 11 57 

20'.I OH 2!!: Lon;:::Ishmd............. 89 0!) 4~ 
H5 54 1fi : Hutdtet Hill ............ 

1 
3:);; 53 4!1 . 

271 41 34 
30H 11 01 

J\1-P<lllmcook IliIL ....... 1 91 ·l!l Of: : 
: Hatdwt Hill_ .. 

1 
129 ll 13; 

3Zli 5~ 1:i i I~on~I~la11d ............. i 
:~::;t; ~J 3C 

1 
Hatdld llill ........... . 

2:17 4:3 O=(l i l\1ellnmr-ook Hill ........ i 
33ti ~9 OJ Loug-lslaw.L ........... . 

~ 3:! 37: ~f(•dnmcook llilJ ....... . 
3~ JO 0:-..! · Loug Isl.a11tl. •.. _ ...•.... , 

21i 01 29 

146 52 ;Jt) . 
17ti ;l.) 31 . 

7'";' 4;~ 4-t ; 
176 ~w u-; 

1~2 3::! JG 
~1:i m1l!•1 

I 
I 

~lti7. 1 
Jliht. ;; 

~H74. fol 
114;\ ;, 

4537. 9 
:Jdl.'2' 

~:?0:1. :--
17J:J. :..! 

1001..) : 
:tta:i. 2 

30. fi ' 
2~!20. !) 

4Hi. p 
15:?1. 7 

3004. G 
500. :! 

2-111. 2' 
'ititL 6 

14;){). 5 
1109. J 

71.). 0 
25~7. 7 

6!l ~7 15.2~1 26:~ 49 .r>O Da:dtL .•.•..•• ·-···---- s:J <l;i 01 Gl7L o 
30l:12i 54. Gull.---······-······-·· 121':' :.?!! 4':! 4:-N:..?. li 

GU Q!l 17.30 220 3H 5."'• ! Hatclwt Hill .........•... 40 4~ :lfl 160~7.2 
2;)(10:!10 Gull ....••.....•...•... 70U~124 tiG41.0 

69 29 35.321 24610 39 Uii-ds .................. . 6f, l:J 27 ]Ol:Jl. 7 
264 ~18 Jfi tinll ·····-··········· 

09 2..<) Oi'. 42 12:-1 51 4e ! l .. ookont Ilill ... __ . 
24:.! ~7 OH ])a Yis .. - .. - - . - . - .. - - .• - . 

f,9 28 40. 82 ~~I~~ gg i n~~i~~-~-~i:~~=~=:~~::~::: 
69 28 08. 00 

i • 

~~~~I! E~~i:_·~-~-~~(::~:::~:··-· 

84 42 z;; ; liiJ~O. ;) 

:JO~J 51 2!1 
6; .. ! Jl 37 

27 50 o.
(j~ O:..! a.-1 

:J21734· 
~I 00 I~ 

7!ill. <J 
H'i -!l. ~j 

4{1.::l!I. 1 
!Jlll. ~! 

61127 15.94 308 38 46 Gnll ............... . 
3:i4 02 aa Brown"s H1~::uL. _. _ .. 

1 :!f': 40 an . 4:~i2. :i , 
I.J.! o~ :h> 3:t 2 

G9 27 37. 34 

69 21 57. 80 

69~13.171 

69 22 18. 78 ! 
69 19 31. 92 I 

I 
69 22 48. 441 

228 43 2n Ilatdiet nm ....... _ .... ; 4~ 4R o; 11730. 4 I 

4H:J7. 0 305 34 o:; I Gull . . . .. . ; t::J.> :Jti 10 I 

·····-···---l············· .. ·-····· ... 1 ............ 1 ...... . 
35:; 34 151 Hungry.... i 17.> 3~ 21l r 443:!.f; 

349 45 2.'l i Hungry ................ . 
I 

42 42 30 I Hnn1'l'Y· .. ·- ·· .. ·- ·· .. ·· 
104 04 4~ Stahl .................. . 

209 24 33 ! Bremen ................ . 
:121 26 02 I Hungry ............... .. 

1G9 45 3~ I 
I 

2-:!-~ 40 4~ I 
28-1 0-2 5ti I 
29 24 MI 

141 2tl 37 j 

4i!m. 7 1 
:ram.;, 

1:144. p I 
lt'09.4 1 

rilrd.,·. 
12Llti. () 
a~t~;). 1 

1t<-U.J 
:.!lfr. 4 

2rn:c . ."" 
r<-1.J. ~ 

27U!l, 0 
t'.lJ.t"' 

176:!. l 
:.!~10. 0 

::?16!1. !~ 
·HHLtj 

3471.,.... 
1 ~JI.le-'. t' 

496:.!.;} 
-J.1u1·. t-

~41~. :.! 
fo:•~. j_j 

llHO.~' 
3j;i;. !J i 

33 . .) 
Jl!H.:! 

4.'iJ. f; i 
lt3H4 l 

J2 . .,J. 7 
r).r;. o 

~t)36. ~ ' 
e3,. 3 

15t!ti. ~ i 
l:til"'. 7 

';'~l. !I 
~1:':.m.l'I, 

4i42. I 

Jfil.P.J?. i 
u. 741 
2.2G 

i.o:;: 
l. !lli 

1 fiG 1 

lJ, 4!" 

1. 5.J 
U.4fi 

J. (}{) I 

1.;.!U I 

1.3:, 

1.!ii 
1.0c-

0. (}() 
:.?.01' 

o.cn ! 
l.rl: 

0. :.!t) : 
U. H:1 

], r;l7 I 

11.:JI · 

l. ;lt) : 
0. 4c 

0. ~10 
u. 7;1 

0.H 
I.tit 

fi7 4~. 4 :t t-t:{ 
4!1~J. !I :.!. , ... {I 

1~:-1:t;. '; w. ;);, 
7:!ti!I. 0 .f. I;~ 

J10t;t-i. ~ G. 2fl 
f;UJJ. ;~ ~. l,'") 

P~O. ~ 0. 47 
lOtj.J:..!. r (i. U~i 

4471. t-' ~. ;1-I 
Uaa,l-l. :) ;J. tW 

2407. !I I 1. :11 
~-!.>..~.to'. I 4. ~l 

4!1.)U. fl 
:it;. 3 

l:l1"4'.l. b j 
5~19-!J. 0 

5-2:.J!l.H 
4046. 7 

1470.U 
UJ7~. 7 I 

0. 0:4 

7. :io 
3. (ii 

2. !lf< 

~- ~) i 
0. P·I . 

l. 1:) i 



 

178 REPORT O.F THE SUPElUNTENDENT OF 

GEOGRAPHICAL POSITIONS-Continued. 

Secti-On I.-Medvmac River., Me. 

Name of r;tatiun .. Lutitutlc. L · u : • · ti I Qng1tu e. 1 ..;.i._z1mu 1. I To station. 

1-------------r--~------ ·-------- ;------i 
i , ,, I 

Ilarris ......................... 1 44 DO 30. OB 

Ileath .......................... j 44 0113.:i:l: 

Eastern Branch ..... _ ......... ·I 44 01 ::'1J. 49 

! 
Brimstone Hill .... _ ............ , 44 03 08. 78 

i 
Lower Hungry ................. j 43 5!l 33. fi,) 

I 

Delno's Rill, flag in tree.: ...... j 

Upper Long Island, t!ag in tree.' 

.Bickmore's house, center chim
ney .. 

Bickmore 's barn, south apex. 

Heath House. west chimney .... / 

Hav1>.ner HousP, centeTchimne~ -i 
I 

Jlright-yellow ho11Rf) __ ----. - - ••. I 
I 

Old lionsr!,<'f'nter chimney ___ --r 
I 

Meeting-h-0usc, cupola.. - ... - . - . - l 
I 
I 

Jiowartl'~ red store,centerchim- i 

1400faGl 

43 59 59. 7tl 

44 01 01. 83 

44 UO :JS. 13 

44 (]0 fi8. 17 

44 01 :J.J. 44 

44 01 34. 10 

44 01 47. 57 

4-1 02 24. 41 

44 01 59. 88 
! ney. ' r 

Ued IloU:·H~, center ch1mn<'.y .. -- . 1 
44 0~ 04. jj I 

Long House, center chimney ... -I 
1.-;aAteru Branch HOuse, center / 

chimney. I 
llari>su•ell Sound, Me. ! 

HARI·sWJlLL S1•rn>:. ___ ------···-I 
BIJHNT LEilGE ........... - ...... I 

YAP.MOliTU ..................... 1 

Omt ............................ ; 

i 
Grover ................•..•.... ! 

Butler ......................... . I 
Burnt Ledge, Sullivan .......... I 

44 02 39. 97 

44 02 0'2. 33 

43 47 5g, :13 

43 47 55. 99 

43 4G i:W. 63 

43 51 03. 87 

4:l 50 01. Bll 

43 47 45. 52 

43 47 51. 80 

O!Ji 23 16. 04 20B ;~ 02 lhemeu .. __ -·· _ -· .. _ -· .
1
t 

i 20t< ::l4 40 1 Miller's Island ... 

69 23 38.G3, 30;1 4~ (l4 H~nq.,r:t;y ...............•. 1 I 280 2:1 4~ ~tillers falnncL. .... ___ : 
! 

llnngTy ................. 1 ()l) 23 •r l" : 32;) 57 37 , ~.. - ! 330 37 lB 

69 19 39. 77 i 

6'.) 22 01. 92 i 

60 20 4.~. 83 

69 22 4.'3. 47 

69 22 11. 99 

6\) ~z 14. 74 

m 2:l 40. Vt! 

69 2'2 46. 42 

(i9 24 3il. 49 

69 24 43. 04 

69 24 33.18 

6n 2-1 o3. fi8 

69 23 42. 47 

69 2:1 22. 22 

69 22 47. 37 

69 58 51. 42 

69 49 44. 73 

GD 54 2';'. 00 

GU 54 02. 53 

G9 53 08. 38 

69 51 57.17 

69 50 07. 98 

77 :n 33 
5~~ 4H ~d 

217 2~\ !"li.l 
J24 1.'.117 

VJ 4fJ 17 
!:IG l;:i 30 

180 01 w 
14G 42 41 

100 .5~ 10 
173 29 57 

104 n 22 
138 10 44 

231 47 ~:~ 
2~7 00 .52 

J\I 51 47 
244 43 ~3 

24fi 4G 4:~ 
2oS 44 Uti 

2H6 10 
260 H 

31:'1 42 4.l 
31; 4:J oe 
277 18 29 
317 ~4 ()4 

3[)fj 09 46 
3i:i6 52 £1 

7•47 41 
4 39 07 

37 10 :JO 
78 29 :i5 

:11ille1·'f.; lslaud. __ ... _. _ ·] 

8tahl ................... , 
Bremen ___ _ 

~on th Waldoboro._ ..... 
Harris--··--·------· 

Harris .... _. ___ ._ ... ___ . 
l:lung-ry .. _____ . __ . _ 

.:'\filler's Ishmil ......... . 
Harri"'_ 

llfiller · s Islarnl. ....... _ . 
Bremen _______ ---·-·-·-· 

Heath ................. . 
E:u;tern Branch ........ . 

Bremen.··-···········-· 
Mille1:s IsbmL ...•..... 

Heath ................ .. 
.Brem('u .... _ .......... _. 

};a•tem Branch .. _ ..... . 
Miller's Island ....... _ .. 

Miller's Island._ ....... . 
Eastern Brunch ........ . 

)filler'-~ IAlancL _ .. _____ _ 
Hungry_ ............... . 

Ea8tf\rn Branch __ .... --· 
HUDf,..'"ly ••••••••••.•••••. 

E:uo!.tr-ru Branch. __ .. _._. 
Jlcath ................. . 

Heath ................ .. 
Eastern Branch ...... _ .. 

Heath ................. . 
Eastern Ilranch ... _ .. _ .. 

.::::::1:::::::::::::::::::::::::: 
253 47 02 I Burnt Let!gc .......... .. 
107 52 W Harpswell 8pirc ......•. 

4 04 l:J Yarmontl1 ............. . 
48 08 37 I llarpswell Spire ....... . 

3~~ gg ~I ~~~o~th1~~:::::::::::: 
G5 45 41 ! Yarmouth-·······-·-·-· 

159 17 40 I G-rover ................. . 

73 31'! 21 , Yarmouth ............. . 
134 5a 58 Grover ................. . 

-------T-1 
a;~~~~~h. Diatmwo. l>isfonce.! Dist. l 
------- ,--1---1 

i Meters. ra»ds. I Miles. I 
28 J.J 4Q I '2tJ:llJ .. ~i 2:!8:3. 4 

111. 64 i 
2~ 24 5\J ~ 1~92. Q 1412. 9 0. BO I 

12.'i 49 14 27fi!J. 0 :J028. 0 1. 121 
100 24 2:l ll:lo.:; 1242. " I 0. 71 

145 58 39 31.7)~3(, .. ~ ,I 38<6. 4 2. 21 I 
150 37 4;:i ~ . " 1920. 5 l. [)9 

257 2!) 4tl 
:na 4~ 01 

:n 2J 34 
30.J 14 2;) 

277 44 J;j 
~71J 14 4:.l 

0 01 J!J 
326 4:2 2:."! 

280 jJ 45 
3."l:J 2D 5~ 

264 1() 24 
31S O!J .'.)4 

51 4f: 20 
77 01 28 

23fl !H 11 
64 ·l:J 4:! 

6G 4i 8:1 
108 45 23 

llfi 11 5J 
80 45 2:l 

13;) 4:~ J8 
137 44 51.i 

97 18 54 
137 23 31 

12fi O!J 5'7 
176 5!J 2.J 

187 47 30 
184 39 04 

217 OD 54 
252 29 27 

3497. 3 I 3824.,, I 2. n I 
4:1 P!°">. !) :0791 ~-· 03 ll "3·,· -4, :: 
51~8." ! u v • 
l!ln7. 2 ; 2184. 1 

1 
1. 24

1 

3309. 4 I 36rn. 1 I 2. Ofi 
1545. 4 

1

. 1690. o I o. 96 

~w·15 225;,_3, J.291 uls: 7 I 1223. 4 o. 69 

&lti. 6 I 903. 9 1

1

. o. 51 
1335. 8 ' 1460. 7 0. 83 

1927. 7 I 2108. l J. 20 
2416. 5 , 2fi4';!. 6 I 1. 50 

21:_!20!0'·. ~ I, 2547. ~ I L 45 ., ._.. 1:n~. s ~ o. 7;) 

1470. 2 ! 0. ~4 
744. 31 0. 42 

1:144. 4 
68(). /) 

~~n ~ I rn~: r. i i: g~ I 
2844.(l; 3110. l ! 1. 77 I 
1712. f. 187:.l. 8 I 1. OG 

I 
35314404 .• 4-, i ~66:~:! ~ i 2. Ot' 

<J ,.OJ, I l :J. ~o 

897. 4 '. 0. ::>t 

4::: : ; 4:::: ~ I :: :: 
820. G 

1.>7G. 6 ! 1i24. l I o. 98 

26fl2. 4 I 2944. 3 ~ 1. 67 
1J45. !• . 1471. 9 I o. ~4 
1~89. 2 I 206f, 0 I l.17 
90:1. 2 i 907. 71 o. 56 

I 
··--·-·-····i----·-··· .... 1------1 

.... , ....... / 
7:1 50 17 i 

267 4!1 5() I 
1>'4 O:l 5f, 
2"-l~ O;J 17 , 

130 30 :3fi I 
197 04 32 I 

24;) 43 57 
339 Hi 51 

2.j~ 3:3 2"2 
314 51 5:J 

-Gf)70. 7 
6210. 0 0191. 1 3. t<6 I 7185. 514. OB 

~~J~ ~ ! ~:~~ ~ ~: ~~ 
51183. 7 
5981. 2 

3{)73. 7 
449\1.0 

603:>.6 
5689. 2 

G54:l. 5 
6540. 8 

4017.4 
401!), 9 

6600.:l 
62lll. 6 

3. 72 
3. 72 

2. 28 
2.80 

3. 75 
3. 54 

Charles Orr.................... 43 50 08. 94 69 54 44. 68 3.'lll 11 13 Yarmouth.............. 176 11 25 5947, 9 6504. 4 3. 70 

CranhBIT;rltid~c .••• _. ___ ~··-··, 43 5L 27.52 

'I ·1~· t' · ! O .a t. um; .\ ..... - ........... _.. 4:f ~-, OS. fj!} 

i 
Three faland• ........ _ .. _ ...... [ 

I .Rich's Mount ................... / 

4:1 ;;(1 5H. o~ ; 
! 

43 51 44. 621 

69 55 18. 49 

I 
69 :.1 53. o:; I 

! 
fo!I 52 21. 40 I 

G9 51 :>7. 391 
i 

S:l 51 14 Harpswell Spire _ 233 48 2:! 

2\J12925

1

0rr ............ .. 
342 41 54 Charles Orr .. .. ___ _ 

30 08 56 Yarmouth··-·--·····--· 
8'2 54 0-2 i G1'<n·er .. _ ...•.•... -· •... 

'"'" '"' J" \ '1 K' .... JV._,.,_, ,, \ .1~ c 1nney .............. . 
a•J 08 38 Grover ....•....•......•. 

rn 40 ;;:J 

1

1 Throe Islands ......... .. 
665016 Orr ................... .. 

111 30 18 
162 4~ 17 

210 07 09 
26~ 5:-l 10 

156 :l3 35 
212 08 05 

199 40 3f> 
2•6 48 49 

682!1. 4 7468. 4 

182.1. 2 1993. 8 
2539.3 2776. g 

6853. 3 7 494. 6 
1~95. 81 18"4. 4 

1"91.81 1740.R 
1972. 5 2151. 0 

3039. 2 33ll3. 6 
15!12. 71 1741. 8 

---·-------

4. 24 

1.13 
1. 58 

4. 26 
J. 05 

0.119 
1.113 

0. 99 
1. B9 
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GEOGRAPHICAL POSITIONS-Continued. 

Smtinn I.-Ha11ml'ell Sound, Me. 

I Kame of st.a ti on. Latitudt.·. Lon1::dtuU.c. Azimuth. To station. lfack · IH~tam·e.! Dislauc ..... i Di:st. i 
------- ----- ___________ ! nzimnih. / 

I .llas1:. ........ -.... ·-·-·"-·--- --4-3 -48-. -ig-_-3[-1 69 51 21. 00 2!J7 32 20 
37 44 13 

Burnt Lr~dgP. Sulli"\'"an _ 
Entler .......... . 

" 1 Meter-» • 
11 i :~:~ HI , J .~O.- ~· 
2174:~.tt< ]~{;.!1.0 

]"a rd,;;. :.· Mil.el!. I 
201:1. 0 1 14 
l4lUi o:s-2/ I 

I I J)inglf•y ____ . _____ _ J:l 49 10. 26 69 52 :14. 94 207 2;) 20 
15! 5::! 51 

)I(·Kinnf':y ______ _ 27 2:) 4~~ 
:n1 ::.::: ~t<-

2o:ir." 
17410. 0 

2;:-21. n 
Hl~L ";' 

,_ 2'• I 
l.{1(1 i I GroYcr ...... . 

I 
I She8p Island .... _ ... _. 43 48 07. 16 69 52 :n. 97 30() 12 OH 

18 14 :ia 
Tintler ------
y armonth .. _ 

1::.!t) 12 3";" 
2::lt' 1:~ 17 

ll:JO. 2 
3!2G7. 7 

l:J'.lJ. !I 
:35~3, 4 : 

0. ";O I 
i!,LJ:l I 

Cmokcr ... _................... 43 49 56. 41 69 51 33. 23 ~4 3~ :-\4 Grovr·r ........•. 
3:i 00 30 Yarmouth ...... 

2~4 :t2 2~ 
214 5ti 30 

'213-:!.1 
Glil.1 

2:tll. c 1 :n 

Yellow .sq11arf' hmrne, d1imney _ 43 49 44.77 mJ 5..1 El29 :!07 2() 03' ThrPPislan(h··-----·--·· ~7 20 40 
33.) 28 07 Vutlcr -·---···--·--·---- i.J;> ;lB 5H 

24';:>.. 2 
40-14 . .j. 

7404. i' 4. ~1 1 

270G. r< 1. :-;i i 
H:..><i. 0 2. ;;1 

Bushlslnnd,flag ..•... -----·-· 43 49 ll.9G 69 5111.41 20 5? !)j Hntl('r................. 200 5R ~;":i :!85G. 5 
3033. ~ 

3123. f< t 1. '77 
3317. i 1. ~~ 120 3<;.? ~:l G-1·oyer . ······-·· .•... .. 300 31 o~ 

Jcnny'sXubble ......... . 43 49 29. 90 6g 51 41. 6C I 63 Ol 0:1 Bingley .. - - - - .. - . - - . - - - . 2~3 on 2U 
lfr: 00 14 'll<J1Unni:"y . . • . . • . . . . . . . . 348 00 OD 

t:tTi.tl 
12-23. 9 

l4GO. 7 : 0. e:1 
13:k. 5 , o. 7ti 

Tiircl1l:>oint,tlag......... 43 49 33.03 69 51 53.03 179 58 lr. :li('KinnPy .............. :J:i9 581:.i 1100. 7 1'203. i 0. (i~ 
l 3ti 03 Butler .. .. . .. .. .. .. . .. .. lt-1 36 00 aJl~. 9 362tl. 4 2. OG : 

M-cKinney'sHill,:fiag ........... 
1 

43 50 31.2':? GQ 5151.3.S 6'2 lJ 5'.\ Gro"l,"'er ..•..•..•...•..•.. 24'215(10 l9H. 3 2126. ~ 1. ~1 : 
101['. (I ' 1113. 2 0. 63 ' 

Hotel Churchr flag.staff ..... . 

Fla~ in ce.nter of Lo11g- lslru1d. ·I 
1 

N ()rth west end of Long lslaud1 I 
ftai;. I 

Black flag a.t hoad of COYC ...... ! 
i 

Chimn('y of retl housc 1 near \ 
llutler. i 

I 
West Bay ... - .................. 1 

East Bay ___ .................... I 
Totman .... , .. ___ , ............. \ 

I 
Northwest point of Snow's I 

Islaiid. I 
Northeast J>Oint of Snow's ltslautl.; 

I 
East entrance of Orr's CoYo .... 1 

I 
I 

Nor th wost poiu t of llen 's Islaud -1 

Head of Rich'sCove ............ 

1 
Soutl1 point of Small Island .... J 

East entrance of Mill Cove ..... 

East entm.nce of Rich's Co'\"'e ... 

Mill !Ave .. _ .... - ........... .. 

West chimney of unpainted 
house ea.st of northeast of 
ftsh-house. 

Totman, fiag in tree ......... . 

Buoy on sunken ledge ........•. 

Tree ......................... .. 

43 47 30. 73 

43 49 58. 63 

43 50 15.08 

43 50 17. 6~ 

43 47 46. 77 

43 49 01. 86 

43 49 48. 4~ 

43 49 38. 54 

43 48 59. 75 

43 4~ 04. 06 

43 49 ~3. 48 

4:1 4fl 12. 7(i 

43 49 .Jl.08 

43 49 21. 71 

43 49 24. 02 

43 49 22. 61 

43 49 34. 87 

43 49 12. 70 

43 49 38.63 

43 48 54. 80 

43 49 05. 67 

69 53 lG. 55 

131) 45 4~~ Tlffet' Ji;landl:5. 316 4:> 26 

1Hl 00 0.) 
253 32 49 

Tht·ec Islands._ ........ . 
Butler ............. . 

11 (10 13 
75 3a 44 

6:) 5:;! 24. 85 351 ~ ~1 BntlPr . . . . . . . . . . . . . . 1-;1 2fi 40 
l~O 36 5i i Rich's ~ount . . . . . . . 10 3~' lti 

I 
69 5~ 35. n 34[) fri 22 ~ l~th•r ............ " lfi9 22 49 

60 43 o:-. Gro\·er. .••....... _.... . . 24G -1;! 43 

695330.70· 3141331 Grm·er .................. l:l41:l4f. 

69 51 48. GG ~ 

69 ;;4 53. 39 I 
I 

6 fl '"'1 40 "'"':) ! • ,Jc ••• I 
69 54 47.~51 

695422.41'1 

69 :i4 lo. 31 I 
G'I "4 3q n7 ! «, -·- I 
69 ;,;i 56. 731 

I 

11 28 20 Yarmouth .. .. .. . .. .. . .. 191 2·1 41 

1B 40 16 Rutler . ,. ...... ,. ...... . 
172 51 4~ 

1 
ThrPe Islands. __ .... _ .. . 

300 .'i2 0.1 j Butler .......•....... 
351 18 41 Yarmouth ......... .. 

11 02 231 Y armnut.h ......... . 
48 29 30 West Ba~-- ....... ,.. 

312 30 :19 Butler ............ .. 
354 4'7 18 Yarmouth ..... _ 

95 22 3!l 
~11 49 5G 

W!'stBay .............. . 
East Bay. 

85 57 57 °'~eo;t Bay ..... "' ....... . 
205 46 13 Ea.st.Bai ...... ----····· 

~~3 22 3~ I ~· 1y. p~. o,f f'no':'s lsl'rl. 
3~0 40 5:. :l' . .E. pt. of Snow s lsl d .. , 

7501'05 \VestBay ............. . 
198 00 04 Ea~t Bay ................ ' 

\Wt' 40 10 
3~~ JI :i.J 

120 54 o:; 
111 10 ;,9 

191 01 :;1 
22~ ':!tl 4U 

132 32 37 
114 4i a2 

275 2'2 1E 
31 50 25 

26!1 57 -.!7 
2.J 4{i ;~:{ 

16:1 2'2 4 [ 
140 41 10 

2,5;) 01 ~ti 
1~ 00 15 

G4!14. 1 
1832. 3 

415-t.2 
:i:izo.3 

4696. 6 
831. 7 

6fl5. 8 
63'2tl. ~J 

rn!. 1 
5&9.J.H 

45t6. !i : 
3909. 5 

540;), :1 
2161". 4 

Jlj9. 4 
5017. :{ 

694. 1 
litif-i. 0 

9fi!1. 1 
15:.lO. ~ I 

7fi:l 3 
77:.. :.! 

1310. () 
Jl;-)7. -

705ri. {) 
2003. 7 : 

4. 01 
1. 1; i 

4!142. 1) 2. 5~ i 
363!'. j 2. 07 ! 
51::J(}. 0 ~- »i! ' 
90~. G 0. ~~ 1 

760. n o. 4:i 
6921. 1 :1. ll'J 

' {L 1::! ' 
3.66 

so11. 8 , 2. e;; 
4~75. :i I ~. 43 

5907. B :J. 3fJ 
2371. ;J 1. 3.'· 

5t142. 2 3. 21 
5-t~K 8 ! 3. 1'2 

75!}. 1 I 0. 4:1 : 
rn:n. :i I 1. 10 

10;,:-1. -t 0. Hf\ : 
Ji;6:J. j 0. 9:, ' 

s:H. • o . .ro i 
847. 7 0. 4H 

J4:l2. 6 o. flt 
12{l6. 0 0. 7':J 

69 53 45. 04.1' 16 :~8 ;):\ l\. ·w ... pt. of Hen·R I~1nnr1. Hlfi a~ 43 m~. :1 9!17. ti o. 57 
26 18 38 N. :E. yt. of Snow's ltil'd.. 20fl 18 ~1 1274, :2 13!l:t 4 (I. iH 

69 53 59. 57 ~ 347 05 38 N. 1'"'. pt. ofBl'<n·~ 1slanrl. 167 05 40 a.!83. (i 3HJ. 1 0. lF 
j 2:i 47 15 · X. E. pt. of Snow's hl'•l.. 2o:J 47 o~ 593. 4 651. 1 O. 37 

69 54 19.251 48 0911 We•tBa~-.. .. <:!2E 08 47 1024.0 lll!J.i' 0.14 
52852 N.W.pt.ofSn()w'sisl\l., 18~'12~50 751.7 i<:2-2.1 0.47 

69 53 46.55 I 36 47 5.'J N. w. pt. of nen's Tsl'rL: 2rn 47 4~ 37!}. H 415. :1 0. 24 I I 84 34 42 S. point of small island .. , 2f;4 3-J :l3 :?fl~. 1 319. 4 0. 18 ! 

69542586\ 3:161641 .E.entr:mCH()f~illCov-P. l:iG1fi4fi 3(i;).7 ~N:l.9 0.%1~ 
. j 22 66 53 E. entr'cu of Orr'i:; Cove.. 20~ 06 4!) 319. 6 415.1 0. 24 

1 

69 53 26. 60 I 80 13 31 West Ba:\'- ...... _ ....... 1 2fi0 12 :n Ut6tl.1 215~.a 1. :!2 ~ I 11l4 ()2 38 Ea.st Bay .............. , 344 02 llil 1147. 3 1254. 7 O. 71 · 

G9 54 48.44 .
1 

5 34 ~ West Ba;<- .............. ! 18.5 3417 i 1140.31 Hm.o: 0.71 
321 23 15 N. E. pt. ()f Snow's Isl'd., 141 23 41 i 136:l. 3 H93. O t o. 85 

I i I 34.'18'1 I 69 54 36. 23 i Z43 29 3.'l N W. p\. of Snow's lsl'd I 63 29 43 376. n 1 g: ~~ 

1

119 28 ~o \'\Yest Ba"\' ............... ~'99 28 08 440,b 4~U!' 

69 54 46. 90 273 27 5.1 N. E. pt. ~f Rnow'8 Isra 
1

1 !l3 28 lP 820. o J ti!lf.. i J o. !H 

____ 28:~\~ 33 ~~ \V. pt nf f4n:~s 1fll'd \_~m.: :~;1~ 1~ ;,;.1.ffj__ti~-~-.a \ ~~«~ 



 

180 REPORT OF THE SUPERINTENDENT OF 

GEOGRAPHICAL POSITIONS-Continued. 

Section 1.-Harpsu·ell &nnd, Maine. 

X·rnH' of ~bt]ou I Latitude. I J.on.~ihulc. I 
1

--- ! . I 

- -- - ' ---·--·---i-c-.-,--.,- .-,,----,,-\ 
8ontln~·f·st cornet of 1hh-homw ' 4;i 4g :n. 36 6!1 ; .. 1 58. 4~ i 

4;~ 49 o9. :?3 69 54 47. 21 I 

Ji'l:tg iu frP<~ on ridgl\. -13 .:i:n 17.1~ m1 ss 1s. 2.-i I 

Chimru•y of horn"-'' '"-yjtlt Tl•(l 4:~ 4~ S:!. 9:i fi!) 54 ;,5_ !)1 

trimmings. 

Nm·thwf'~t con~c-r of uorthl·ast 43 49 21. 9:1 fi!l 53 :~t'. 4n 
fish-bons.t•. 

Sontlnvt•st cnrner of soutlwa~t 43 411 16. i..)9 69 5:1 4~. 3:-i 
Ji:sJ1-J10Ul'Je. 

Rm1tlwr1!o't corn€'r of )Yhnxf O]l 4:{ 4!1 1~. 72 69 .54 40. i?.6 
,-n·~t shon1. 

Rriek·kilnCoYe ......•......•. 43 4D ·12.4R fj[) 54 01.0G 

.Uolhl'ook ... ____ . __ .. _. _. _ 

Ko. 2. New JHt1.a1low J~in·1· 

Nr>. 4, :Xt-1w Mt:adow lUver __ .. 1 

R-oUrr<Jo-k's house, sout11 diiw- Ir 

ney. 1 

j ·l!'i•h-houoc, entrance of l>a~-. ... , 

i ltfoh'B Mount, whit.' and black ! 
llag. I 

IloI'fH',:Y'ti hon!-<e, chimnc:'!· .••.•.. 1 

FoAt<'r'R Point .•.. __ .•. _ .. ! 
I 

I 
lV-01,dward'a J1ou,r;o.c1 c11pola .•. __ .) 

i. 
1Voo<lward:s barn, yentilator. __ .I 

Clduuwy of lar;.:e nnpainted I 
lwu~c. . ........ ! 

Nt·w 1\lt:'ado\\. x11in, 

Bani, t:upula .. ------·- ..... 

\ 
Ra.rding's liill,tlag ............ ·! 

I 

I 
Fla~ in tree sonth of Great IlilL I 

I 
Southeast king-post, Bull Roatl 1 

J~ridw., 

,-13 54 57. J.S (j!) :)2 06. 59 

43 52 17. !)() 69 .53 00.0V 

43 51 10.17 69 51 42. 34 

69 ~1 55. no 

69 53 01. 07 

43 51 28. 54 69 fl:! 42. 53 

43 fi2 31. 01 69 53 49. 07 

43 5~ ~- 00 6!1 53 49. 79 

43 33 02. 11 G9 53 26. 45 

43 ~>.1 03. 59 ti9 54 3~. 05 

(iH 5~ 17. 2'2 

43 54 58. 65 69 52 07. 97 

43 53 12. 41 69 51 17. 33 

43 54 2a. 07 6H 51 ~- 95 

J\ich'• Mount, tlag No. 2 . _...... 43 52 11. 27 69 51 10. 70 

Fla!! alioYebay ........ -·-····· 43 52 4Q.OO 69 50 05.02 

Quohng Bav mid 1·icinity, .Jfr. 

i 
Azimuth. I 

I ~ ' I I ! 
___ T_'_"_"_ta_t_io_n_. ___ I azt~~th. 

1 
Distance.I Distauc~.1 Dist. 

0 // 1: 

17 30 43 : ::---. E. pt. of Snow'" T.,r,1 
35G 15 18 ! KW. pt. of Hen's Ishl 

217 O'.) 47 
1 

F. entr'cp of Orr's Co"t' 
280 :Y7 2:.; i l.". E. pt. of Snow's lsl't1 : 

0
,·' .'~ I Meters. I rar,d.•. f .lm~~· 1n. au .l.1 883. 4 96h. o 

1

. o. ~1J 
176 1.3 lU 575. 4 62V. 2 0. 36 

37 Oq ~7 1 5r.~. ::! 603. 9 
1

! 0. :14 

I 
100 57 4D ! B40. 1 9h!. 7 ! 0 . .52 

34t~ Ol 5G Tarmouth ------ ..... ---1 
28:. 3& 10 i ~. E. pt. of Snow·s Isl'<l. I 

16() 0-l 29 44i;,. 4 4887. 6 I 2. 7l-l 
103 Jj 53 lWti. 2 1641. 1 \ 0. H4 

i I 
~4 ::! ..... 51 
34~ 47 lu 

44 2G 43 I 2399. 3 2tl2:l, B l 1. 40 
169 47 3G I 3646. 7 3987. 9 ·1

1 2. 27 
I 

5!) 0!) .:');) 
t=!J 07 15 

~- W. 11t. of Ben·s Isl'tl I 
S. point of Small Island· 1 ~~~ g~ ~~ 1 :~tr gg:~ I g:~~ 

1;>2 45 :~o 
73:;:; 24 

E. entr'c0-0fRich'sCo"e. 1 

"\r1:st :Bay .••.•......... ·! 332 4:; 27 ' 20: .. :i :l'i4.:. I o. 13 
253 ;;4 3J u;:;2. 3 1800. 9 I i. 03 

~no :H 3o 
307 03 '45 

357 41 06 
8 34 :;;; 

:104 :11 4~ 
~HO Ob 5~ 

3:lH 51 l~ 
4 53 14 

30 0:1 47 
111 ill) 54 

347 13 04 
6:.J ;J2 ~10 

19 25 36 
4 15 11 

2 31 34 
44 16 33 

:IR 52 26 
5() 41 20 

f. 48 !jl 
17 4ti 56 

2;l1 f)8 41 
2!J3 3!} ]!) 

24;J 47 Zl 
334 49 Ji 

292'41 44 
32li 15 4~ 

290 40 00 
32> 4~ 23 

N. E. Jit. of SnO'\\"'f" Ti;l'd .

1

' 
N. ,v·.11t. of tiuow·~ l:;l,tl. 

t 
S, J>Oint <1f ~m.a11 Island. J 

N. E. pt. of Duow'.s lsl'd.1 

I 
I Rich·-'l \fonnt -·----- r 

Thn·o lHlaudt:1 ....•. _ .... j 

~::~::~:· ::-::-.: ~ ..• : : :1 
Xo.1, Xew Meadow Rh-. i 
No.2, N••'t' )Ii'wlow ]~hT , 
Xo.1, .New Mcad1nY ]th· ! 

Ko. 3, X ew Meadow Ri \' I 
No~ 2, X cw .!fr ad ow lti ,. ! 

GTover ................. 1 
llolbrook .............. ·1 
Grover ........ ___ ...... , 
Tbrnc Islaml• .......... · 1 

]{.ich's ::Mo11.nt ..•.. __ .. _., 
'I'bl'CIJ It)laild8 ... - . - - . - - · 1 

Rieh~s ).[ount ..• __ .... _. 
T~rn.e Islands ........... 

1

. 

Rich s Mount .......... . 
Three Islands ........... 1

1 

Holhrook ...... _ •..• __ .. · 
Three Islands .......... . 

Holhrook .. - .... ··-····· 
Tllree blands .......... . 

110 24 57 
1~1 04 04 

177 41 01 
ldl'.3 ;;4 ;!9 

12·• :i2 :t~ 
1<>0 07 20 

1:-1K 51 42 
1:'4 5.> 02 

mo o~~ 16 
2tll 24 54 

l t:7 J :~ J;; 
.:.H:J 22 01 

l!Hl 2,;i lB 
1~4 lJ 03 

182 31 28 
224 ld 3;Z 

218 :Jt 26 
230 40 ;,;J 

1sn 4~ rio 
197 4fj 3b 

51 59 2ri 
113 39 4u 

G:l 47 54 
154 4fJ 4(i 

112 42 17 
14fi !ti 43 

110 40 3fl 
14.J -t::J ~4 

258 4:J fAi No.2,NcwMcatlowIUv. 78 44 44 
338 30 50 Holhrook ···- .. ··--···· 15R 31 07 

2:W 21 19 No. 1, Nr.w :hft•adow Hh-. 49 21 [lfi 
2fi.'I 13 47 No.~. New :Meadow Riv. ~5 15 ~4 

211 38 O<J I No. 4, Now l\Icaclow Riv. 31 38 16 
0 05 14 No.~, New Meadow l~iv. H-0 05 14 

3 40 04 · No. 2, New Meadow Riy. 183 39 :;7 
32'2 18 02 No. 4, New :Meadow Riv. 142 18 03 

B!l w.! 16 No. 2, New :Meadow Riv. 269 31 34 
132 26 38 JS" o. 3, New :Meadow Riv. 312 25 45 

52 52 30 I ~o. 3, Kew :\fea,dow Hiv. ?,3
4

2
7 
~ !!,4

9 1G7 20 46 i :Ko. 4, X ew Mea.<low Riv. " '""" ~;; 

51 43 58 Ricll's Moant ··----···-· l!~l 43 26 
34 1311 Three Islands ........... ~14 12 22 

54 47 26 Rich's Mount........... 2.14 46 08 
42 :i8 07 Tlu-,,e Island•. . . . .. . • . . • 222 5V 32 

fJ43. fl 
7G3. 6 

B2C. ~ 
13e(i. 4 

174.1.~ 
~G4i. 5 

:16.'.'iJ. 0 
4G74. ti 

1974. 9 
20C~. 3 

moo. 4 
177H. 6 

1700. 4 
32Jd. G 

1201.1 
52.2 

306.1.1 
1127. 2 

277. 4 
1~65. 4 

1eo;;. o 
9fi7. 1 

112.1. 4 I 
llOV.O 

1145. 7 
3;,~.1 

1140. 7 ' 
3503. 2 

1571.0 
1507. l 

lii72.8 
3149. 6 

452.2 
2864. 7 

3296.3 
5-0.5 

1341. 2 
2296. 7 

1044. 8 
1084. 2 

1327.9 
2808.1 

3070. 8 
4468. 9 

! 

1032. 31 
837. 2 

90·1. 1 . 

15rn. 1 I 
1007. 1 
2c9::i. 21 
2899. 1 
5112. o I 
~~~:~II 
1750. 1 
19~(i. 1 

rna7. 9 
35ti3. 5 

4594. 5 
5';.1 

3349. 7 
123:.!. 'j 

303. 4 
2039. tl 

197'J. H 
1057. ti 

12'28. 5 
12rn. 7 

12.J2. g 
3<155.U I 
12.14.() 
3H31.0 

0.59 
0.48 

0.51 
0.8() 

1.08 
1.65 

1.65 
2. 90 

1.23 
!. 30 

0. 99 
1.11 

l. 11 
2. O!! 

2.61 
0. 03 

]. 90 
o. 70 

0.17 
Llti 

1.12 
0. fiO 

o. 70 
0. GO 

0. 71 
2. rn 
0. 71 
~- lfi 

1718.0 0.98 
1648. I (l. 94 

1720. 0 0. fJH 
3444. 3 1. 96 

494.:; 0. 28 
313;1. 7 1. 7S 

3604. 7 2. 05 
55.2 o. oa 

1466. 7 n. 8.3 
2511.6 1. 43 

1142. !'i 0. 65 
1185. 7 0. 67 

1452. l 0. 83 
3070.9 1. 75 

33.'18. 2 1.lll 
4887.Q !I. 78 

Heatl of On·"s Gove ...•.. ___ .... 
198 4-9 48 Orr .................... . 

271 13 38 
.18 50 07 

:J4-0. 0 
• 1863. 6 

371.8 
ll(l37.9 

0.21 
1.16 

43 5-0 oe. 71 I/ u9 54 2!1. 46 91 rn 48 Ii Charles Orr ............ . 

------'---- ·- ·- ·-------'------'-----------'-----'-----'-----'--~ 



 

THE UNITED STATES COAST SURVEY. 181 

GEOGRAPHICAL POSITIONS-Continued. 

Sedion I.-Quoliog Bay and vicinity, Mt. 

N an1c of station. Latitude. 
l i 

Longitude. I .Aziruntl.i. I To station. l~ack 
azimutl1. 

i 
Distance. 1 Distance. Di.st. 

1-------------

"""hitmore. --- -- - -- . -- ......... . 

Princt:'s J>oinL .....•...... 

Dou::hty ..... --- ·----- .... 

I 
---------- -----~i. 

"' 
43 :;1 oo. rn 2-t~1 45 ~ On· -·------------

1ti ~5 5.::J; Charh"s Orr ___________ _ 
Ii!~ 4:1 :37 

l!){j. ~:J 41 

43 50 31. 01 69 55 55. 83 24G :'"17 32 Orr . . . . . . . . . . . . . . . . . . • . . fiG 58 31 
~UJ. 10 52 Clrnrl1·8 Uri·------------- 11311 -n 

43 50 42. 73 69 ~4 39. 11 1 2"2fl 51 ~~~ Orr ..... __ ._............ 4~ 51 4~ 
147 :.n 59, Cranlwrry Ri<lgt.,· .....•.. a21 31 3:1 

&:ofiel<l .. ---· ......•...•.•.••.. 43 51 01.Gfi, 69 56 44.70 2fJI ,5;, 5!1 0IT---··--····--·····-
:.HO 55 03 l)dncfL'sJ>oint ·---·-·--

87 :>7 ~2 
13(J 55 3'; 

Doughty'sPoiut ........•..... __ 43 :>O 12.26 

Barnes 1-'oint ------------------· 

Ewins Narrows ... ·-------- .... 

.I:f'1ag in tre.B on ridge south of 
Loug }{each. 

PJ:·ince's Point, tlng ht tree. ____ . 

.J.B. Pa.rren's house\ cbimnPyin 
ceuter. 

White flag in tree-------------· 

Sqnarr unpainted house, chim
ney in eentcr. 

Charles Orr 1s house, s-outh chim-

.Arthur R-eed's white house, 
clumue:r in <'.enter. 

1 

nt•y. 

Davia Dong-ht:v'a 
house, chimnOy. unpainted I 

Flag in tree B<>nthwest of 
Doughty's Point. I 

Hiram Wallace's bani, west II 

gable. 
! 

J. Jordan's barn, south gablo .. · 1 

Jordan's house, north chimney.I 

Ela.ck a.nd white flag on Pri:m,o'ti 
B~~ I 

13'!rues's white house, chimney I 
in center. 

Seoilt•ld'• house, chimney at 
north end. 

'W1Jliam ArnlPrROn's house, 
cbimnAy in C(•nter. 

Orr's house, center chimnt':Y •.•. 

! 

43 50 21. 70 

43 48 55. 89 

43 48 4G.10 

43 .'iO 34. 82 

43 51 2t:'. til 

43 51 35. 94 

43 52 21.53 

43 50 OS. 36 

43 50 23. '71 

43 50 24. 01 

43 40 55. !)3 

43 50 10. 66 

43 50· 05.34 

43 50 15. 53 

43 50 46. 56 

43 50 35. 84 

43 51 08. 33 

43 51 O~.OLi 

43 51 08.10 

6~J 5.J 48. 78: Hi4 4."i U~ Fri1H·(~'s T'oint ·----- ·-- 344 45 14 

69 56 20. 59 

69 56 4i. 03 

G9 55 44. 72 

fi!I 55 53. 87 

G9 55 Oi. 29 

69 5J 15, B7 

69 56 4-0. 4& 

69 51 34. 8:) 

69 54 26. 36 

69 55 07. 51 

69 56 06.10 

09 5;) 51.16 

69 57 14. 98 

09 57 10. ~ 

69 "" 26. 11 

69 56 5<1.41 

69 56 nus 

69 55 19. 93 

69 54 28. 07 

1 274 ()5 Oi':! Charlt:"t' On .... ---·-·-·-' 94 05 5:2 

2~0 ~~ 56 
:J9i.! 16 00 

rn:.? 34 ~I 
201 l(i 5H 

173 3(; 53 
207 40 4:i 

12ti 07 35 
248 55 08 

2!1fi U.) 01 
~u 5:;; 5o 

1:2 42 26 
343 27 11 

303 29 33 
318 21 12 

20s.? on sri 
114 50 OH 

202 14 5(1 
41 55 413 

Chnrlr-s Orr ______ _ 
Douµhty'8 Point ....... . 

llflMH'R Point ..... - .. 
Prince's Point.---·-. 

PdIH't''H Jloint .-----
Charles 01T. ·-· - . - --· - - . 

Smfield _______ --- --- _. _ 
On _____ -- -------. 

()rr ..... -- ·--- _ ...... -- . 
Cran llC'rry Ridge .. - . __ . 

Orr _____ .,-------------. 
Douµht.~-------------·-·-· 

()rr. _____ .. --·-·--·-. -· ·' 
Donghty. _ ........ _____ ~ 

g~~i;~ -o~~-:::: :: : ::~ ~: ~1 

100 25 0'2 
112 Hi 2'J 

1:1 34 :{f< 
21 17 :ll 

35:i ;lfi 4S 
2": 41 ~j 

30(j 0'; 00 
tie 56 25 

1Hi O:i 4G 
2(i0 ;,~ 4~ 

1!)-2 42 :24 
16:-J 27 3:3 

123 :u 2::! 
I3t< ;!~ :~o 

2'2 Oi 21 
354 50 06 

2'.! l;i 16 
221 ;);) 3~1 

~R 5fl ~2 Orr······---·-----------; 48 5i li 
314 oo 4U Charles Orr .......... _ . .' 131 oo <>6 

191 57 51 ~rin~e'a Point----------! 
231 57 27 Orr ···-····-P··---~-·---1 

I 

272 02 03 Charles Orr ..•. p··------i 
170 J';,! 52 l'filJ{'.{-':.RlJ(lillt •P••--·--·f 

22j 43 14 I Cnmlwrri.- Ridge ........ i 
26e U5 04 Clrnrles Orr _________ ---i 
2i3 33 43 
273 m 49 

321 01 48 
11'8 15 54 

'2f".fi 21 05 
2!17 51 :ll! 

318 2"2 02 
l~ m JG 

27~ 14 28 
336 39 15 

11>' m rn 
276 54 00 

Clrnrh~~ Orr ..........•.. \ 
])oughty'~ T>ohlt ........ , 

Charles Orr .... ---·-· .. 
Crauherry Ritlge _______ [ 

Cltarle.s Orr ... ___ -··--·. i 
])oughty's J>oint. --- .. - . i 
I > • - l' . t i .ru~Cf'S -01n, .••••••••. 

1 

~:j:~J-t!:::::_:::::::::: I 
Charles Orr .... -- _ .•... -I 

I 

g::;~~".'".':: ~:~·~~~::::::::I 

11 57 5E 
51 5~1 ~i 

9"2 02 4!) 
350 3::.! 49 

4;. 44 35 
B8 06 51 

9:1 3:i 24 
93 10 45 

141 02 17 
e 16 oo . 

lOH 2~ :r2 
11:' 5:.! E!, 

13~ 2'~ 34 : 
198 07 14 : 

9~ 15 ~..!: 
156 31) 3it i 
29~ 00 41 i 

9G 54 I~ : 

Metcr6'. 
:iuo. 4 : 

Hi·!~. j 

rard,~., Mil~., 
;,;,3, 8 ' u. 31 

l~O:J. o 1. 02 

:.r:-4~1.1: ~ 3on-;. 1 1. -:1 
li'l!l.1 1~00. 0 1. (lj 

lOt.3. () 
IG3,0, I 

;}{i;.?4. ~J 

1444. :i 

5\m. ;) 
143;,, ;"'. 

21"ir<. 1 
7C2. () 

271:!. :\ 
:H.JO.i! 

~2~i'. () 
2t't";. 2 

1405. 0 
2065. 2 

lGIO. 3 
2:i3. ~ 

2fiG. 4 
27'73. 4 

42'.'9. 9 
4{179. 3 

1!11.Y.'; 
10G5. ~ 

1405. 7 
612. 4 

1924. !j 
70'tl. u 

110-0. [i 
3503. b 

141'6. 0 
ltHl. :i 

36:J8. 4 
3:l5H. 2 

32."l7. 6 
1821. 9 

149:2. 8 
1277. :~ 

2!12~. 7 
J5;iG.:8 

1541.~ 
2Hi. 7 

li'i.l!l.!I 
l9t!7.1 

1'27:1. 4 
574. 6 

11:--:tt ti 0. G":" 
1701. 4 1. ()';.! 

~3!)fi:J. 1 
l:l'W.4 

G55. G 
1.)60. 8 

2181. !J 
t::J!). ~j . 

2'.)f.7.:2 
3·1-44. !I 

;u:~. fl 
~H07. 4 

]~136. 5 
2:JH.6 

17fi0. g 
27G. fl 

2"1. 3 
30~12. r• 
46~:>. 7 
4461. (I 

2. 2.) 
ll. !HJ 

o. 37 
0. oP 

1. :i;; 
0. 4t 

2. (J2 
1. 7~1 

0. ~~ 
l.Gti 

I. 00 
O. lti 

0.1~ 
1. 72 

20!=14. fl 1. 19 
11G4. !l 0. fifi 

Jj31. 2 0. B7 
GtHl. '7 ! 0. 31" 

~104. (l 1. 20 
773. :i 0. 44 

1210. 0 i 0. 69 
:J~l. 7: 2.lt< 

1625.1 
69fi. 0 

3078. ~ 
3G7~l 6 

35fi2. 4 
19!J:2. 4 

1632. 5 j 

13~16. 8 

320'2. 7 
170'.:.?. 4 

lfiF.5. 4 
:i:~G. n 

1!-lnt.7 
2173.1 

13114. 7 
fi28. :3 

0. 92 
o. 411 I 
2.2G 
2. ()!I 

2. (r2 
l.l:J 

o_ 93 

0. 7Y i 
1.82 
0. P7 

0. !Hl 
0.1:1 

1. 07 
1. 24 

0. 7H 
0.36 

Vane in tree •. _ ................. 43 51 09.25 69 56 44.43 317 23 43 Prince's Point .......... f 137 24 17 i 1603.3 
1 ~8 30 Scofic1d ......•... -----··i lfl 28 JO j 234.2 

l 7.'i3. 3 l. 00 
2.'\G. 1 0. 15 

Coffin's house, cent(ll" cl1imm\\'- _ 43 50 24.. 62 69 54 5.8. 04 5~~ ~~ r.; llh~~~~!·YO~·~=~~~~=:===~~: 
Pennell's honRc, north chimn<'Y- 43 52 00. 37 6!l 57 HL 99 

6!1 4F 26. 67 

69 50 14.17 

GD 45 45. 48 

;:?!110020 OIT---·· . __ / 

-2~-57-27- -~r~1b~-~ l~:d~o:_·: . ___ 
11

[. 

3:1'.l 40 Od Ifo<lµ;kins .. _ .. ___ .... _ 

~~ ~i ~~ ~~~~ii~:~~:~~:~:::::::! 
! 

Kennebec Ri'l!ll1', Me. 

Honn KINS ................ _____ . 43 58 41. 97 

:MAXWELL ...... _ .............. _ 44 0211.42 

Costelow .................. :····/ 44 02 51.38 

~fj 06 Hl I 

14t" 21 ;'it) 
I 

111 11 :is j 
110 5tl .50 

! 
I 

159 41 :n 

1

1 

2(14 5!l ~4 
2~,;; rn :i;; I 

'WO.~ 
[i(it". ti 

'766.0 
621. R 

509'2. 2 
3tfJt!. 5 

M,;<!J,(i 
ti6ir'. (i 

0. 44 
0. 35 

2_ F!t 
1. 7t.i 

4. :JS 

"-~8 Ii 
3. 79 



 

182 REPORT OF THE SUPERINTENDENT OF 

GEOGHAPHICAL POSITIONS-Continued. 

Soctian I.-Kennebec Rit•er, Me. 

I 

Name of staiion. .\ Latitude. I~ungitndc. Azimuth. 
I -----------·------- -----1-----

llichmonc1. __ ......... --- .. . . . . 44 05 '..!:.!. 1;; 

HomllPttC' ..........•.... --···-. 44 O:> 00. V3 

i l!athorn·sllill. ................. Ho:; 49.5:! 

TJlf"(Jbald .... -- .....•....... -- .. ,' 44 OJ 2~. O:l 

Widow'" Hill 

! Wihion -------

1 .. 
\ Ilagar .............. . 

''0(1flwartl ............... . 

Lnyfon't-c; Hill. ................. . 

Tde;rraph Hill ................. , 
! 

Iron Hill ...................... . 

Wintcr'Rllill .................. . 

l.,crkiu.s ...................... . 

Burnt IliTI .•.................... 
i 

Ilcacon .•........•.............. 

Swan Island 1 ............ .. 

Blair .................. .. 

Thompson's ret1 barn .•..... 

Hiclun()nd, brovrn spire. ______ _ 

Md hodist clmrd1 1 dock-,..pir~ 

Co1q:~Tt,gationalist ch1u-ch-~piru . : 
! 

Ceurntery, flag-staff.-----··--··\ 

! 
Hatlwrn·~ harn, e<>utheast gal>lfl.i 

David Ree.d's house. chimney .. -! 
Swan IHland :J .•••.. - •• - . -- ...... ) 

. I 
Atlkm'~ lJ-arn, 8Dutl1 gable···-··! 

I 

l1:-irrllnf'r Con_gr~g'nalist chnl'ch, '. 
w llHc xpirc. 

Dnnfry_ 

Gnriiirn.~r lwfetl1otlist C'hnrch, 
spire. 

44 (16 5ff. 08 

44 OG 32. 43 

44 OE 08.13 

44 02 43. 32 

44 08 17. 5U 

41 w 21. 40 

44 10 ~6- 66 

44 12 4-1. 51 

44 16 53.17 

44 16 18.14 

44 ·rn 13. 20 

44 02 4e. 27 

44 03 53. GO 

44 03 39. 70 

44 04 08. ~~ 

4-1 o;, 10. 7£t 

44 o;; os. 33 

44 06 14. :i6 

44 05 31. 24 

44- 05 08. 2.1 

44 05 00. 60 ' 

44 11 19. ~61 
44 13 :IE. 16 

44 12 53.14 

44 13 5:i. 02 

j 
61l -18 10. 53 j 

69 4.::; 53. 93 I 
i 

69 40 .i~. :m 

6!I 45 H 15 

69 45 00. 66 

i r.n463G.ni 
: 

G9 4.'.J 45. i3 ! 
I 

0 • 

~:.!.."> 20 :m 1 Cm;telow ..••.•...•...•. .! 
~-1 59 35 .hl.axwdl ............... . 

357 12 2;, Costf'1ow. _ .. _ .... _ ...... ! 
·1i 5li OJ ~laxw(jll .....•.......•.. 

320 :H 14 Hon<llPt.te .. _ ....... __ ... 
6.J 2:i ·1-1 Hiehnwnd ... _ •. 

14 3:l 5:l: Hontllette ---· ---------
87 01 57 i Richmond ...•........ 

J,o 49 11' ThMhal<I .... _ ........ ~

1
' 

4t) 0;.? 20 Bat.horn's IIilL .... ____ _ 

248 10 0'2 I Willow'~ Hill ......... .I 
329 47 47 I Th('Obald ·-········-···-! 

3.1.4 31 2~1 \\Tidow'sHill ___________ 1 

20 47 52 Wibou ...... -·- ....... . 

ca 44 07. 74 : 20 15 o.i 
39 15 23 

\Vidow's Rill .. __ ·---· .. i 
>l'ilson ................. 

1 

69 45 40. 62 248 5i 04 
339 38 43 

MeAerve .. --- ---------· .' 
Widow'~Ilill ······-···-

CD 45 28. 70 

69 44 21. g:; 

60 46 46.13 

69 44 06. 52 

69 47 26. 46 

69 4G 47. 21 

60 47 09. 85 

60 47 29. 71 

69 48 18. 35 

69 47 59. 62 

69 47 52. V3 i 
! 

69 47 :i5. oo / 

I 
69 45 42. 72 I 
69 46 48. 02 \ 

I 
69 47 01. 051 
69 47 28. 93 I 

69 45 26. 61 1 

:: :: ::::I 
69 46 11. 381 

I 

32fl Hi 16 Mes0rve .. -- ... --------- 1 

3 5c: OJ V\"oodwanl. .. - ........ - ·1' 

23 42 08 \Yoodwar1l. ............ . 
83 45 5J La.\ tou's Rill ......•.... 

32~ 01 2~ Telegraph Hill .......... [ 
349 58 36 Woodward ............. 

1 
1 38 44 Telegraph lli!L. . · -- -- -- I 

24 4'i OJ Iron IlilL ..... _ ......... 
1 

~1~ }2 3~ i lr:!~tll~~-~-i~::: ~ ~:~~:: ::! 
: 

32g ~~~I ~~1k~~~~-1:1.i~~~::~:~~::~:! 
202 24 46 Houdlette ..... - ... - - . - - -1 
267 03 it9 Costelow ........... ____ _ 

I 
161 43 36 Richmond ............... 1

1 

309 36 30 Costclow .............. .. 

9f': 08 33 Hwau I!ilancl l. ... -·-·-·: 
160 49 2\1 llondlette ............ .. 

184 20 50 
243 23 39 

27fl ;)j 04 
27 a~ 14 

327 :JO 21l 
29 13 4[) 

325 42 04 
29 34 37 

il~1~(U,~tt~~ :: ::::::::.::~I 
Ilmulldte. __ .,._ .. - ...... . 
1\iaxwoll .... __ ·-·----. --1 
Costf'lnw ...... __ . ____ ... : 
Maxwoll. .... _ ... - ... - . i 

~:~~~n:: :::::: ::: ::: =~! 
21:1 42 49 Widow's Hill __ .. _..... I 

1 16 46 Theobald ---- -- .. -- .. - .. i 

81 52 38 
2::)1 03 44 

278 35 59 
217 48 27 

221 48 29 
250 01 15 

3 10 15 
1 28 19 

24 27 46 
204 50 32 

331 52 35 
lll5 08 05 

339 17 38 
206 43 13 

Richmond ....... - ... _. 
'\Vi<low'sHilJ ......... . 

Hmtdlette .... ______ .. __ 
Witlow'sHill ···-·--· 

Widow'i:i.Ilfll _______ .. 
Tlwobnld ---·-----------

Woo<lwato ______ --------1 Layton's Hill .••.. _ .. .. 

Iron Hill ............... . 
Winter'• Hill ........... 

1 
Tel•wnph Hill .......•. -j 
rPTkJUti ..••••••••.• ____ _ 

T<>fowaph Ri!L ....... ..i 
1~'i11t.,1·'s 1Iill ...... _ .•. -I 

: ,,, l I 
Jlack I aziluuth. . Di,tauce.j Distance.

1 

Disc. I 
j .Jleter~. J Yard.1;. 

1 
Mile8. j 

14,J 22 11 
1
1 ;1678. :~ '. 620!•. t1 l :t 53 I 

204 58 on 6513. D 7123.1 i 4. 05 I 

177 JR 31 I 4002. ~ ! 4377. 5 I 2. 4!l ! 
227 [.3 00 : 72{1-L 5 J 85:3-1. 7 ' 4. 85

1

1 

140 34 5~ ' 1942. 6 ! 2124. 3 1. 21 
::J43 .21 4B 10Bif. 8 ; D171. 6 1. ~$ I 

rn4 :l.1 41; i 8G4. 7 j !145. 6 0.·5•1 
}267 05 15 i 32ti0. 4 ~ 3565, 4 2. 03 

193 48 43 ! 2998. 6 1 3279. 2 1. 86 
;228 01 lJ 3251. 9 3556. 2 2. 02 

6R 11 O!l 
149 4.:l 23 

l:i-1 '.ll 54 
200 47 1() 

200 14 27 
2rn lJ 10 

6H5800\ 
159 3U 11 

l4fl 17 12 ! 
183 51' 57 

21l3 41 13 
263 45 07 

143 03 OU 
169 59 22 

181 3B 33 
2114 45 10 

7G 18 5G 
172 1fi 37 

140 :u 24 
1B9 08 3J 

22 2'\ 3~ 
87 04 4~ 

341 43 08 
12') :J7 51 

278 06 59 
340 49 021 

4 20 55 

fl:! 25 ]!) I 
99 56 31 

207 3G 40 

147 31 .541 
20!) 12 061 
14:> 4:l 341 
209 33 00 

1i~ 1~ !~ \ 
261 51 41 I 

41 04 59 

~ng ~~I 
41 50 12 
70 02 28 

183 10 051 
181 28 18 

20J~:1 
151 53 51 
345 07 12 

159 18 541 
26 44 4:l 

2287. 7 
2300. 0 

;!3~. 4 
315!.I. 2 

3'.l99. 2 
5216. 0 

2-Jll. 7 
2554. 7 

3521. 0 
;J8J0.1 

4340. 8 
1491. 4 

5324. 5 
8365. l 

11933. G 
8451. 7 

4:;G3. 0 
6fi5:J.6 

5600. 0 
547::.!. 2 

4429. 4 
1880. 4 

2897. 4 
:1011. 4 

3034.1 
26:>4. 6 

2281. 8 
3593.~ 

28:18. 4 
6457. a 

5243. ;J 
6-180.1 

5116. 1 
6277. l 

1685.1 
11:!6. 8 

18.54.3 
3633. 9 

1509. 6 1' 

4367. u 
I 

4945.2 ! 
2479.91' 
5633. 5 
1804. 8 

1819. 0 ' 
6632. 6 I 

s12s. 3 I 
6346. ;,1 I 
6874. 0 l 
6157. 0 

2501.7 1.42 
2515. 2 1. 43 

2547. 4 1. 45 
34::>4. 8 1. 9(i 

3717. :t 
5704. 1 

2418. 7 
2i93. j 

3850. ~ 
4188. 5 

4756. B 
1630. 9 

5822. 7 
9141. 8 

13050. 2 
9242. fj 

4990. 0 
727tj.1 

6124. 0 
5984. 2 

4843. 9 
2056. 3 

316R. 5 
32!13. l 

3318. 0 
2!103. 0 

2501.8 
3929. 4 

3104. 0 
7061. 5 

5733. 9 
7086. 7 

5.~!14. R 
6864. 5 

1842. R 
1571.2 

2027. 8 
3974. 0 

1650. 8 
4776. 3 I 
5407. 91 
2711. 9 i 
6160. 6 ' 
1973. 6 

1989. 2 
7253.2 

seo~. v 
715B. 7 

7517. 2 
6733. 2 

2.11 
3. ~4 

1. 37 
1. 59 

2. l!l 
2.38 

2. 7Q 
o. 93 

3.31 
5.20 

7. 41 
5.~ 

2.84 
4.13 

3. 48 
a. 40 

2. 75 
1.17 

1. 80 
1. 87 

1. 89 
1. 65 

1.42 
2.23 

l. 7fi 
4.01 

3.26 
4.03 

3.18 
3.00 

1. O!'i 
0.89 

I. 15 
2.ll6 

O.!f4 
2. 71 

3,07 
1.54 

3.50 
1.12 I 

1.13 I 
4.12 

3.18 
4.117 

4.27 
3.83 



 

Name of station. 

i 

THE UNITED STA'I'ES COAST SURVEY. 

GEOGRAPHICAL POSITIONS-Continued. 

Section I.-Kmwel!ec Ricer, Jfo. 

Latitmle. Lo11gitmk. .A.zimutL. To statiou . 

---- - ------

J~ack 
azimuth. 

183 

Dit'Jt.a.!ice.: Distance.: Di:d. ~ 
' I I 

--~-----.~--: 

I Gardiner 
\ spire. 

l:nfrersalist church. 14 13 41.18 ' GU 4G OJ. 31 2H :n 40 Iron Tiill.-----· 
20:5 3U 1ti \Yiutl'r"s liill 

2G l::i 41 'lrou Hill.-----,---·-·-·-

20~ 31 IO 
23 :n :ri ~ 

Jfrtf'rS. rarrJ;;. .J.lfile~. i 
l~hl(J,:; :!l 7ti .... 1 1. ~-t I 

f;-41/(;, H 701:.!. 0 4. O:! ! 
I 

-

1 

Gart~i11er 
sp1rP. 

J<:piscopal chun·l•, 1 44 13 3E. 26 69 46 09. 27 
204 20 31 · \l'in1er°H llill __ _ 

20fl Li 1;, 
~4 21 :O".' 

! Gardiner Catholic dmrcL, spire_ 

I Botlge _ ..................... . 

I Lapham ..............•.. -

Pittston spire .............. . 

.Augusta Free ·wm Baptist 
chnrc11, spire. 

44 13 32. 49 

44 OD 30. 87 

44 12 20. 21 

i 
44 13 49. 98 i 

I 
44 19 08.17 ! 

69 40 JO. 80 

G9 11 5G. 80 

69 4J 00. 80 

09 43 34. 92 . 

09 4G :l7. 30 . 

27 54 :m Irou Hill _______________ _ 
20~J 58 5G "Ti11te1 .. s Hill. __ 

20,1 l(i OU T<~1('_zr-apl1 Ilill_. __ . _. __ 
23 lJ 20 'You-dwart.1 ______ . _. __ . _ 

;). 4:1 54 ,, ... m•dwanL ...• __ ..• _ ... 
34-1 07 3t< Teieirraph Hill ...... __ _ 

38 01 20 Irou HiU.--------------
1!1!) 01 57' 'Yiuh·r·8 Hill. _____ -··--

2 (JO 54' Inm Ilill.------·-··-··--
10!12.553, l:SurntHill .. __________ _ 

~07 :l-1 ();) 
~4 00 ~;~ 

'l-1 lG :2-1 
20:1 14. 4H 

10;; 43 30 
W4 O~ O!I 

21t 00 30 
1tl Od .'Jil 

1B2 00 41 
;!t<U ;!5 41 

Capitol, fi.ag-staff _____ ---··-·--- 44 18 24. 73 i 69 40 :J4. 23 130 4f: :2~ 
19() :!ll 37 

Anµ:usta Cougrcgationali!:it 44 18 59. 74 
church, spire. 

Hunt ......•.. _............... 44 1'> 44. 41' 

August.a Baptist churcl1, ~pirc_ _ 44 18 52. 25 

Insane asylum, chimney.··-·--- 44 18 08.92 

.Foster's mill, chimney ___ .______ 44 05 lE'. 98 

~?rescott'f'.housC',cllimney ______ 44 O(i 21.5.1 

H:1llowBll Methodist clmrch, 44 17 09. 70 
s11irc-, (gilt Uall.) 

69 4G 13. 25 324 If. O:l \\inter"s Hill. __ ....... .' 144 17 31 
i 111::524.':i BurntililL .. _______ 290j2~1 

69 45 44.4.J 22.J 40 4.'i 'lintpr's Ilill. __________ : 4;) 41 ;J:~ 

114 40 26 l'l~rkirnL.--·--·--~-·- 2!)4 3!11~> 

69 4617.04 l:l4 01 ~l Jlnmt Hill -------·-- :u4 Ol ~o 
3i!l 4G 3!! "\Vinter·s Ilill. __________ 1414t!10 

69 4~ 53. 23 
1 

31 09 4:3 l)crkins ... _. __ •. __ . __ . _ . 211 O~ 3t' 
141":1 a4 3li' ]3urnt liill ... - ... __ . 32t J-1 lt< 

69 47 ZJ. 17 2~4 4~l 1' Iloudktte ....•...•..•.. · 104 44 :n 
2G3 OU ~3 Tbcobaltl - - . - - - - - _ •... - t:~~ 10 Jt< 

G() 45 43.i7 21i-< a-i J;.! \\itlow"sHil1 _________ _ 
17H 14 34 II.a.gar·----·---·-·-

69 47 17. 5.'.:J 7 04 27 TPrkius. ___ . _. _____ . 
270 50 5tl ""U .. intt>r'lf Hill. 

3~ ;)..) fr;} 
339 H 33 

187 04 21 
9{i 5;1 J:! 

1~4'.t. (i 202:!. 7 1.1.Y i 
660':.!. 7 7:.?"2U. t) 4. 10 l 

1fi7.i. '7 
Li'i'i~. l 

li-~~. ;, 
:Htil.;l 

7;;:;;1. :1 
3l;.1_:2. !l 

2:.tH.4 
59"4.U 

lltc4t'. (1 

4Gli. 4 

4a21. 4 
·101"1. ~ ' 

4811. 3 
tJ~I. 4 

::JO:H. 7 
:.Z4-:!l. :3 

92!1. !J 
4G:7. 1 

3!)fl,J. 0 
;.!3lti.:. 

~mo. fi 
U:.!0:.!.G 

15-:"2:). !) 
32:.:10. ;) 

1oo:t :J 
4:!65. t< 

1,-.:.:i:2. :-} 
'i41:1. .-, 

201.:-1. :.! I 

:!tj!Jl.~ 

t';'!:.!!f.-1 
3'.lf<L 8 

2:;;:04. '.} 
{jj4;_;. !J 

l~K,t:J. <; 
5Hl. 0 

4. 6f 
:2.2G 

~- 3fl 
0. 2!1 

4';30. J ::!. ()!I 

'1·C1t;.o: s;?,j:J 

'5-:2G1. :J ~- 9fl \ 
~}J~i. 8 0. !)3 : 

331'.li 1.8!1 
27:!".2. ~~ ] . :;:; 

101!.i. D i U. 5-8 
5114.8 ~.91 

4:1()1-<.f! '2. -tr-' 
~.J:U.:! 1.44 

2.19:). fj , 1. :JG 
2372.-;- 1. 4() 

Hi6~.-; 
;j.j~tt:. 3 

17.-~}. :1 
46G4. n 

o. n;, 
2. Qj 

l.00 
2. f:i.i 

Hallowcll
1 

white spire. __ _ 44 16 54. 83 (i!l 47 10. 98 342 3J .-~, TdPgraph Hlll ______ _ 162 :~7 51 1::!.1;.:t :l 1~72i. q 7. ~o 
1~7 0-.! O:J . Burnt Hill .. -....... _ 7 O'~ ::20 4:10~. 3 470:). (_] 2. ()';' 

Panningf,()n . ..Jfr. 

HARUIS ______ _ 44 3!1 53. 57 W 08 32.YU ····--···---

M_orx-T Burn. _____________ -l 44 43 40. l:J 70 20 11. 91 ! 27;3 48 ~:J Ilarris .•. __ .. __________ . , 9·1 3~ 47 H·18D1?. 2 103';74. 9 , :It. nu 

Bannock_·--· -- .. ---· ---·· -· 44 44 00. 39 • 70 02 02. 57 27:-J 50 2~ flatTifl;. _ .. -- ---·--- .. -- . 96 28 0:1 
88 3ti 4-l ..M..ount.Blul} ..•• _. _______ 2H8 2.'J 57 

Farmington ...... __ .. ·-........ 44 40 13. 94 70 1}9 28. 93 · 234 31 50 Il:muock. _ 54 :17 04 
114 1fi 20 l\louut lllue. . • • .. • • .. • . . 2114 08 41' 

Stewart ................. . 44 40 18. 28 70 08 M. 43 ' l12 44 21 !'o.fountllhw .. _________ .. · 29.Z 3G 24 

; 80 00 2'~ Jl'armi11gton. __ . ________ . 2:1!~ !lH !I'; 

ilO(I~- 0 
23!l7;).1 

)~20J";". Ii 
1Jjl~I. 0 

lGlf.~. 2 
7-;1. a 

77114...... H. 1:l 
~W:.!l~ .• ~ 1-L flO 

131~:)_,...: ':". 4~1 
lt1Dil. l !.I. Li4 

171ii4.;I 10.lH 
,4;1. 4 0. 4, 

I Farmington. obeerrntory ..... . 44 40 21. 44 i 70 08 56. 04 . ;;~ ~~ if 
! 

J~\lrruin~ton .. -- ____ . _ _ _ _ 2:12 ll 00 
Stewart--------·-··--·- 15!~ :Sfl 4~ 

rno.:: 
lo:l. (i 

~:n.:J o.47 
ll:l. :i • 0. O!i 

i Court-house-_ •.••.. ___ •.•. _ ... _ 44 40 16. 31 w os 46. 77 11:i 12 ao 

Saoo Ray. Mc., from Wells to 
l!ichmond Island. 

COLE'S lIILL ...•••.••••••..•.... i 43 20 34. 07 

KENNEBUNK PO.INT ••••••••••••• J 

Wellstown ..................... I 
I 
I 

Merrill _______ ··-· .. ___ .... ·- __ _ 

4J 20 29.31 

43 17 14. 96 

43 23 49_ 17 

70 33 56. 9:l 

70•27 39. 24 

70 34 03.15 

70 28 2.1. tl!) 

School·Ilonsc Ilill ............. ·I 43 22 14. 98 70 26 20. OQ 

Holman·s Point_ ...... ___ .---·_ -[ 43 26 51.19 70 20 12. 26 

Little River .••••..••......• -- •. I 43 113 38. 43 70 Zl 31. ~f, 

Ki 29 4H 

Pl 01 32 

235 13 48 
222 39 40 

14 5P 46 
336 31 03 

270 11 46 
49 41 2l3 

36 03 41 
44 11 01 

55 4(i 07 
54 18 2<l 

1\Iount Blrtf'. --- _______ . _ 21l2 ~4 :ir 
:Farmington ... -· .. _ .. __ .: 26J :.W JlJ 

103-ll. 4 
HJI. j 

1':-Vi1), -i 111. t:i 
101~. 4 0. 3~ 

--·-·--·--··--···-·---·,-·--··---·--:-·--------··-······-·1·· 
2ro r,7 1a 8507. 2 n:ro3. 2 5. 29 

."i5 tP 11 10;;2tl. P ~ u:ao. 7 6. J.t 
4':! 4~ 4t-< Ol~'t.i. 1 i 8~1~0. 1 ~•. 57 

1!'.l4 ;J,-< 01 !)fl47. 4 fl17.:5. ~ :l. JI 
156 31 fH 41!J7. 0 ; 4561}_ 8 2. 61 

90 12 4'-l 
2-2\l 40 54 

Sta.~t· !~laud .. _. __ •.. __ .; 2ltl 00 :u 
Schoo1-Iloust~ Hill ______ -i 224 06 48 

&.hool·Honse. Hill. _____ ! 215 H 12 i 
Summit_·-----·-~·---·-.! 234 1.;) 5!:,l : 

QOG!). 0 I 22fi'2. :; 1. 2!'1 
14."i~. 1 15H4. G 0. [11 

1o;l-1!l. o 
11~7t!. 3 

4.1'17.i. R 
G05!7. 8 : 

l l :Ylfi. (J ti. !:"1:-! 
129~n. i:! 1. 0~ 

5003. !J i 2. E'4 
6.'i!H.8, ::I. '75 



 

184 REPORT OF THE SUPERINTENDENT OF 

GEOGRAPHICAL POSITIONS-Continued. 

Section !.-Saco Bay, .Y~e., frwn Wells to Richmond Isla1ul. 

Name of station. 

Andrew Huff:; barn, cupola. .... 

Oakridb'"G ... -· .... - ..• · - · -

Jordan's Island. 

i 
Saco Hill ....................... [ 

Cl'lrke's h011~t\ south chiu1ney. -1 
I I .Atlantic llonse,cupola ......... I 

Wentwortli'B ham, cnpoh>. ..•.. I 
Fishing-hoUSl', tlag-Rt.aff - .. - - · - - · l 

. i 
Latitude. [ Longitude. I 

I 
0 I ~-----~1 

43 21 47. 9() 70 2tj 20. 57 

4J 2t} 53. 15 I 

43 30 IG. 41 

43 33 08. 26 

43 20 12. 71 

43 17 35. 03 

43 20 51. 24 

43 20 2-1. 8G 

70 20 O:J.16 

70 18 20. fJ(i 

70 21 14. 37 

70 3:J 44. 46 

70 33 43. 20 i 

70 29 53. 471 

70 29 44. rn 
I 

Fishing-Rock Spindle ... - .. - ... -f 43 20 09. 60 70 28 26. 21 

i 
Butlnnd's hou"ie, middle chim- 1 43 17 13.35 

ney. 
70 34 05. 42 

Ken11ebunKport ligl1t.... 4~ 20 4-t. 32 70 28 14. 20 

School-bouso, ehilllilf'.Y. - - . 

Curtis Cove ................ . 

Cl1•ment. Stone':i homw. mid<lk 
cl1im11r•y. 

Gro\~f': Emmous' house, mitl<11<' 
1 

chimney. j 

Charl<'s Cleaves' honsc 1 west I 
<Lpex. j 

JU!l11t-f'11rll Cnug:reg:atioualist II 

tll1n·•·h, ~ire. 

1Hddcford Uaptist church, spin:!.\ 

i 
Jolmson·M hons.c1 east chimney .. [ 

I 
Eagk I•laml, tree .............. \ 

~tapir'• cu11ola ................ ·I 
Blne_ I,oint Ilill Ilou~P, ~onth l 

chunnr•y. \ 

e 22 14. fo< ! 70 2G 19. 33 

43 24 23. 11 70 23 25. 83 

43 ~ 05. 83 70 25 39. 49 

43 2·1 15. 70 'i'O 23 52. 6G 

43 Z3 5'7. 11 70 23 35. 00 

43 20 3~. 52 '70 27 03. 3G 

43 2~ 38. 82 70 27 00. 30 

43 29 OG. 10 70 22 51. 2'3 

43 28 45. 65 70 21 13. 61 

4:l 31 0-~. 15 ' 70 22 21. 71 

43 32 5J. 40 70 21 02. 53 

Azimuth. ( To station. 

0 • ,, i 1· 

~4 2..1 27 f Bnmmit .......•......... 
2'2~ 0-2 lU i Litth: J{iver. ............ 

1 
270 24 Oi< Holman's Poh1t ........ . 

2 lJ 5:3 · ~cllool-housc llill ....... . 

21 30 !'i~ 
1

i Uohuau's Point ..•...... I 
3B OU ~H I Oakridge - ' 

323 38 5:>: Jonlau'sI:;iland .. ~~:~~~~I 
3.J:! Q[J ~4 11.()llll<tll .8 roint .. - - . - - .. i 

I 

~G~' 42 3li linuu:l1uuk Point .. _____ ! 

11:.! 01} 5ll Cult 0 'sHi1l ............ . 

236 51 01 lifltnelnmk Point 
)";7 15 5-t Cole\;. llill 

40 00 11 \)ellstowu ........... .. 
21i(i :17 Jfj nontll lw·y -

261 11 35 li(mnPhunk Point ..... . 
~t:! 53 01 Coll!·~ llill ..... 

240 Ofi ;10 
9.J 4~ 1;) 

23;) m• 5:-; 
22:2 41. Lt 

30!) 2r: 2ll 
9~ 2U :n 

Kcimrbnnk Point ....•. 
Cohi·, llill ............ . 

Kennebunk I'"oint. .. _ .. 
Bootltlu-•y ..•.......... 

Kennclmnk Point ....•. 
Boothhl'y ............. . 

2G9 5G IH f-itagc Island __________ _ 
50 2'J 00 Summit ...........•..•. 

25 03 44 
44 4G 20 

107 12 3t 
256 36 47 

St~ge 1slamL 
Svhool-1-lo-ut~w Hill ..... , 

Sehool·Homw Hill._._". 
Sta~e l~laml. ---····--· 

337 ~\13- 48 Little Riv-er_ ......... _. 
ld 2!) 28 Stage l..,_Jaml •. _ .. _ .... . 

3j.3 l~• 39 Litt.1(" River ____ .... ___ . 
194 24 .)4- 1 t:urti~Cr>YtL .....•...•• 

26-3 ;.!:t 41 ~Tor,lan's Island ....... . 
:.Wt! O!J 45 '.H(Jlman"~ f>oint. ...... . 

264 Q2 10 ~Jordnn'r; IRlan<l .....••. 
298 51.. 17 Il1ilman's Point ......•. 

-'JM 1!} 49 JoN1an'H I.-ibnd ....... . 
319 20- 54- Hulrnan"~ l'oint ....... . 

3:38 40 06 Rolmnn '~ Point ..... _ .. 
17!1 52 4t< Saco llill ... -- ........ .. 

284 35 11:-l ,Jm·dan'A lHland ......•. 
339 24 05 Ifolman's l:'oint ....... . 

323 27 11 ,fordan's falaml . _ .... .. 
3.)4. 15 .'l6 R(]lman ".~ l).oi..nt ..••••.. 

Ilack 
azimuth. 

i . ' I . I j Du~tance. Drntance.
1 

D1!:'<t. 

i--------1---
1 Jfcters. ' Yards. ! Mi,l.e~. 

~~ ~~ ~~ 1 ~mi: z ~~~~- ~ 1 ~: ~~ 
90 28 11 

18-2 13 4d 

201 3.'j :36 
2:l~ 57 10 

143 40 5J 
17;l 10 07 

8:i 46 O:J 
2!}2 00 ()!) 

!">fl 5;) 12 
357 1;, 4fi 

2'20 OG 20 
Ni 2K 13 

87 13 22 
2i~ 50 oi:; 

60 07 02 
275 45 28 

5;; 14 20 
4~ 44 24 

120 ;i~ 44 
Q78 ;2j 40 

8!J 57 07 
2JD 21 2'3 

20~ 02 4f' 
2:.!-1 44 ~) 

287 12 03 I 
7() 37 S:.2 i 

157 57 02 
19tl ~!; 50 

173 1:--. 41 
14 Z) 00 

79:14. 2 i 
8SHU. 0 

UPll. 4 
12177. H 

G;182. 7 
1171!). 1 

u893.e 
1700. 3 

9~44. 3 
5531. 4 

8728. 3 
56J. 2 

2~17. 5 
5tJ98. !) 

12"20. :1 
7487. 7 

l059G. 4 
UlO';. 2 

913. 5 
lU!J:J. 0 

2053. 2 
1463. (I 

437~. 5 
t.f.iG7. 7 

95J . .3 
1l~<J.8 

1240. 5 
3~J.). 5 

580. 2 
B2.Y. 6 

83 29 42 ' 11864. 4 
11a 14 29 / to:JaL s 

84 28 14 11931. 6 
118 5G 04 10705. 3 

70 ~2 !].-') 64:S4. 0 
139 22 4:J 5481). 3 

1'>8 40 18 3791. 6 
359 52 47 810:i. 7 

104 38 04 5594. 7 
15~ 25 34 8~U. 3 

143 29 02 GI o:;. 9 
174 1ti 01 11~95." 

8676. 6 I 4. 93 
9393.'-' I 5. :14 

744ti:. 7 1 
l~:U7. 2 ' 

71HS. 7 
12815. 7 

7533. 2 ! 
192:-..0 I 

1076.5. 4 I 
6043. 9 

954:J.O 
613. 9 

30Sl. 1 
6232. 1 

1.33(.5 
818~.3 

i 
11587. 9 I 
100;)7. l:I 

!198:91 
1830. 3 

4. 23 
7. 57 

4. 09 
7. :!8 

4. 28 
1. 09 

6. rn 
3. 44 

5. 42 
o. 35 

1. 75 
3. 54 

0. 76 
4. 65 

fi. 5R 
5. 71 

0. 57 
1. 05 

224:-i. 3 1. 2t< 
1600. !> 0. !H 

4781. 6 
Wc~.u 

1044. 7 
1:ioo.o 

1356.5 
4303. 7 

634.5 
906. 1 

12974. 5 
1152V.5 

13048. 0 
11701. 0 

7057. 9 
5999. 7 

4145. 3 
8861. 9 

611~. l 
9046. 3 

G677.3 
12352. 7 

2. 72 
3. 4fi 

0. 5P 
0. 74 

o. 77 
2. 4~ 

~:ii~ I 
7. 37 

6."" I 
7. 41 
6, 65 

4. 01 
3. 41 

2. 36 
5. 04 

3. 48 
5. 14 

:l.70 
7. 02 

Rlchmolll1 Islarnl House, cupola. '
1 

43 3~ :J4. 62 70 14 00. 30 r.a 54 ;,1 ,Jordan's l1'1anll........ 233 51 J2 7236. 6 7913. 7 4. 50 

Ilutland ............ - - -- · - .... - ·I 43 17 11. 4G 

I 

Dnnnell ..... __ ................. \ 43 15 58. 53 

Maxwell _____________________ .. I 
Ilutlan 11 Islan<l _ .. _. _ ... __ ...... I 

43 JG lB. 41 

43 1s o;;_ 76 

! 
Congre~ationa.liRt churr]1 1 Rpire. \ 43 18 04.12 

Pequanket, cupola Qf hon•• ""'I 44 06 19. r.o 

:Jo 17 2ti Holman's l:'oint........ ~ld 13 IO 13495. 5 H758. 3 B. 39 

70 34 01. 92 3 ,59 38 Jlald Head Cliff ....... . 
36 28 31 Ogunquit ............. . 

70 35 43. 01 225 21 00 Ilutlanil.. ... '. ........ .. 
341 03 43 :Bald Head Cliff .. _ .. __ _ 

70 36 12. 41 240 53 40 Butland .............. . 
337 07 53 :Bali! Head Cliff -

70 3."l 4f• 56 114028 llntland ............... . 
44 48 02 Muxwcll .............. . 

70 34 51. 60 16 ~8 57 llonnnll ........... . 
I 268 00 04 llntlalHl Island ....... .. 

710520.22) 33.132 42 Ossipee ............. . 
266 40 30 Sebattis ......... . 

183 59 22 741.3. 3 Bl07~ 0 4. 61 
2W ll7 16 4156. 3 4545. 2 2. 58 

4:; 22 10 3203. 4 3503. 1 1. 99 
161 04 37 5438. 6 5947. 5 3. 38 

60 5.5 10 3366. 8 3681. 8 2. O!J 
157 09 07 6249. 0 68:l3. 7 3. 88 

19.l 40 17 1710. 7 1870. 8 1. IJ6 
~24 46 Q2 4667. 0 5103. 7 2. 90 

196 38 22 4045. 0 4423. 5 2. 51 
es oo 49 1466. 5 1603. 1 o. 91 

lSl 47 ~4 64127. 7 70123. l 39. 84 
87 2.l 57 81424. 9 89043. 9 50. 00 
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GEOGRAPHIC_A_L POSITIONS-Uontinued. 

Stctiou 1.-Cmnuridge, Jia~s. 

i 1 Xame of Htation. I .. atitmli'. 

[-~~~-----
Lougitrnk. .\zimutiJ. T11 statiou. B.1d. 

aziumt.ii. ! Ui:-«tanet~. Histauce.: lJiit. 

! CloYerden Station ... __ . __ . . J 4~ 2~ 40.. ,-,G 71 OG ;)i. 41 10:' 30 1;.? : Camln·i·l~.r0 Oh~•'1'\'aton· _ 
1 ~49 00 41 , :Sorner>ille Churdl. _. _·_.: 

:!r'': ~!I ;,:, 
iJ~I 01 :~~I 

~'1Jf't1 i'S. : 

t\1.l.{i: 
:llUU.1 

}U/'tfa. 
tili7. ti. 

;!:.m~. :.! 

.JJi.lfs. 
0. 3t< 
1.:n 

i I CloYerden ObservatoT,Y. _ ... _ ... ! 

I }-fnst>;urn . __ 

'I Nantucket Isla11d. 

Brant Point light ....... _ 

i i Folger ..... . 
I 
I i :!{antucket~ 11vl'll1 to\\ ert~tl , 
j church. 

I Monornuy liglit of 15'37 .... __ 

Cape Ood: Mast?. 

S<:ARGO 

MILL HILL •• -

CHA'flIA.l-J ••••••.•••.. 

Harsh ...... . 

Pucl1el ······----

Eldritlg~ ......... . 

Sampson -- .... __ ........... __ _ 

Old Harbor ................... . 

Cami>-·············---···-···· 

Basin 

Pine ........................ . 

Mosquito ..................... . 

Shell ......................... . 

Cov·e .•..•••..•......•.....•..• 

Cl1atham flag-staff ....•........ 

Chatham, now spin~ .......... . 

Sk"uug ....................... . 

Crow's Lookout .............. . 

Sipson·s Islantl ...........•.... 

Nameqnoi ··-················· 

.Mayo ....... ________ ..... _. 

Cummings'• flag-staff ...•.. 

.Mayo's House, south c.biumey. 

24 

4;.! 2"2 44. 31 

41 17 20. 90 

41 11 1-1. 71 

41 17 07. 6:l 

4l ;33 31. 34 

41 44 :JO. ~l 

'1 Uti 5ti. ti!} 

71 oc a;,. -01 

iO O.':I 13.12; 

70 Ori 5;). Ot< 

154 01 08 

2~JLI 4ii (J..l 
lU.J 11 il:.! 

101 fl.'.) 44 
3;; 4fi 00 

1:2:~ 42 r; 
:..12::-1 ::n ]j 

70 O,j ·Hi. j;,! :i2:1 ;1!1 la 
lJ.~ ~() ~4 

(j!) :m ) i. 40 I lJ.-1 3:i 1() 
}H .54 ]:,? 

ifl 10 2t'. 39 

41 4Li 3~. 00 G!I !:19 4.J. 41 

Clnn:r<lell Statiou ..... . 

SonHTYi1h~ Clmnll. _. _ .. 
Cumbridg1~ Obse1·vat'trry 

Rantu-ckf't Cliff .... _ ... 
:South wwcred dmrd.1 

X antnekd· Cliff ... _ ... 
Snnth towt•r\•d dmrch. 

:J:l-l til \J1' 

:':'f9 -W -t7 i 
;!~1 10 ;)(J 

221 :i-1 ;):2 
:.!1:1 4J 31 

30!~ -t: j~ 
HJ :il :z~i 

S.nuth tow('n·tl dim·ch.. l4!l ;);J ~t1 

:Fol,:.::er. _________________ 
1 

::H:-: :.!U :.!~1 

S}Joo11]_, ing l 29."'i HI OG 
,:O..a11t11cb-t Cliff_ ! Hit: -I!:! :.!4 

43. u 

lf\;:.;:2.:i-1 
11:,!!l, ~ 

1":l. 1 
\-1~;.!. ~J 

1ll4'l .. j 
j,j~l. (j 

4-iO. ~l 
4291. ~ 

3-::?:i"";'";", ti 
31Z:Hi. i 

};-...,10. :1 
l ;.!;H. ~! 

;.!il;.:1. :; 
ll)i-L '.J 

11:3:1. !• 
~~{O. 7 

u. o;1 

Lo;, 
U. i'U 

11: 
o. ta 

U. fi:.. 
0. 4: 

;-;i;j, iJ U.~!I 

:.n~. 1 n. 1 o 

:J;"lfi·r,. !~ :.!U. 24 
:Hl.J:.!.-t .W. 110 

41 41 4&. 5:.! Oil :>~ 26. 81 Hl:i 4;, OEi Rcar!,'.'o .•. ---·-· 220 3i o.p) r;:ei."' E'!)-1."2. ti 10. 71i 
J(jf lti :l~ ').lill !Iill ..... . 34t< 1.J :3li ti'.•:.n. :.! HititJ. !l .>.5,j 

41 ·13 4f+. 7:1 tJ!I ;,;, 11'3.:H 4!1 :J::! 0~1 Cl1;itharn -·-··· .... . 2:!:1 20 o~ 
J()~~ Ul 3~' 

41 44 :Ji!. 71 

41 4j rn. 59 

l:!'J U4 ~: )Jill liill ............ . 

m..1 !Jti iH. -Hi :a~ 22 .in ]:fnrt-!11 . . .• ·-· ___ . 
~b 00 OJ ',"\lill llill .•.•.. 

mi 3t> 1:::. l:.! ;;,..;:"; 40 4~~ )for~h 

G9 5u 3.'. >'4 

J;;J r; I~ ~I ill Hill __ 

;i-; 46 41 . Eldri1lJ!1~ 
198 11 ;J.J l'l•d11~t. 

IG• 2:l 11 
I ';lti'i ,)";' :-J4 

107 4:2 n 
a:n 1~1 '.!t• 

23-; .i.-1 ;i_-, 
l"' JI 4~ 

41 -U 17. 7.-, ti~) :J:i '.19. 51 ' 1:-k• ;~!I U El<lrid;.!'P :~u- 3: ~ti 
~~;,1.i jJ 311 

41 4:l :;7_ 41 GH:iflll.fiH 

41 3!) 4C. 2U GD 56 20. Oil 

41 40 06. 3:; 

41 3!) 24. 70 GO 57 lJ. 01 

41 :J7 5-0. 58 6!! 57 rn. Bti 

41 3-0 ;,1_ 94 G~l tit 13. 59 

41 40 41. 58 69 :n 01. 91 

41 40 56. :l-5 GH :J7 2<1. 14 

41 43 10. 30 6P 51 08. OJ 

7ti 5:3 :21 Chathant 

:-s4;) :.!'..! :!t-: Chat hnm .... _ ... _ ... 
2-2t-- :.m ::ll _ Eltlridg-P 

142 09 O."i 
191 : . .'O 40 

Clint1wrn _ .. _ 
Ohl Harbor .. _. 

19H 0:1 :i4 · ChHtham ....... . 
27t! 4·1 0-!; Basi11 ___________ _ 

1."'i.'? :.!fi ;)~ CJrnthnm _ .. _. _. 
240 31 4H Baisin .. ~·--··-·-

201 IO 52: Ba."<ill .. ~·- ··-·-· 
l.Ji 47 58 Piue ·---·-----·-· 

206 l'; O:'i : Rntiin .. _. ----- ... 
197 17 2H f Moi:iqnito ________ ..... . 

~10 42 0-.3 Olrl Harbor-·· .... __ . __ 
1:-J(J 27 27 Cb at ham ...... . 

~::!-.2 48 14 Oltl Uarbot' ---------·-· 
5!1 38 26 ' Pine·------·-··- .... 

:1::-i 4!l 3fl: Clirit.lmm .... . 
l!H :.!O 34 .lltarsh ............. . 

lti.-) 2'2 .):--
4.t' 3!+ ,)'; 

~2-:2 Oi 41 
1 t ~l l}j 

l!l 04 ~.-, 

Ht: 4t; 00 : 

:tt..: 21: O:J 
GU 3:.: ;.?;i 

~1 11 3~ 
:J;!7 4.f. 4:2 

211 ~~ 211 
J7 1"' j(I 

:l~ ·I':!;)';' 
aw ;!n a1 

4-J 40 :.!1 
2:_l\1 :Jj 10 

21 ;) 4,-.1 ·Hi 
()4 21 J4 

41 4:J 04. 78 6fl "'[>:8 03. 89 12 41 3fl Ch atlrnm ...... _ ..... __ . 1 192 + 1 ~.-. 

41 44 07. 11 G9 3-; 30. 45 

41 45 24. :!9 6ll. 57 20. 89 

I 
41 45 58. 02 6ll. ''" 48. 85 

41 47 10. 03 69 56 4Q. 77 

41 47 1e. ;; 69 56 24. 21 

2'i0 03 13 Marsh _ _ ~o u;, 0:1 

208 03 :i~ 
1~5 38 40 

31."'i 52 00 
278 39 36 

3~ O:J 27 
2rn 49 10 

31-" 19 4~ 
3;j8 2~ 2.'l 

:J.10 04 10 
5 15 40 

8R.n1J!~C)ll 
Elclrulg-l'. 

)_farsh . 
&lmp~on 

El!1ritl~e . 
Pm~het .. 

: : ~ : : : : I 

Pm•llrt .. __ ........ ___ _ 
Sarnp1:Hm. _ ......... . 

Pndrnt .. __ .. . 
Snmp!:ion._. ~--_ ...... ·-·-\ 

2~ 04 3:1 
ao.:. 3~ o~ 
1;J;i ::;.1 ~1 

~I.':' 40 {l.:f 

~l~ O·l 'Ji-1 
:m 4~• 40 

13f 20 H 
17~ 2-8 28 

IGO IH 2:I 
185 15 :~o 

:-~l·tl ... 
7(t44. -i 

,p}'.!~1:~. 0 
51(1.l_ j 

·BCll. '..! 
4l!lt:i. :;! 

::rit1. -1. 
:J:.)40. ~ 

;-,;}~I. 11 
3~71. 4 

-110!1. ~ 
Jlj.J~. t! 

47::; ' 
·f'i'G,'"1. 6 

:u:~.i.;) 

4ll6t-. t-

47':"0. 2 
1:1;;:J.t< 

:~;.·.!~. 4 
•:W.~~n. ii 

:;.ri:10. 4 
4M:i0. ;i 

:l.)24). :J 
2<:'4!1. 1 

:H'2~. 4 
30:;0. l 

:H11. ;i 
2fl1. e 
2411. ~ 
4rn;~1. ti 

2.:i:n.ri 
)~)J,J. ;3 

40GU. P 
D~i.!. G 

:i:i-tl. 4 
15!m.:s 

132!1. ;) 
340<:!. 2 

1:s:i:1. ~~ 
31)8;'°).~ 

C::!";~. fi 3. ~-; 
etit'-1. i '1. ~H 

:,ij:-J~. !I :t ~!l 
~.;;;-.:~. :J a.11 

•Vitl~c ~ :;!, 71 
43~t'..9 2.lil 

~'.ICl:>. I 
::.?77~. ti 

1. (j~ 
1.51'! 

(il)fj(i. 1 :J. 4;; 
.n.+:t o :!.. i; 

44!1:t i 
lt'-O:J. I 

;\:!°:!~.Ii 
~);.",!11. 5 

:1fi..ff>. 5 
44·HI. ;, 

!l:llti. :~ 
14:-0. f°I I 

4lr:'fi. (; 
.}41:l t1 

fl4<1 8 
.'J'.3;JH. 6 

~38.'ifi. 2 
3115. 'j 

:r;4T ~ 
:~);)..), .j 

3W:1.IJ 
3014. ~l 

},():.! 

~-(I~ 
::?. :-):~ i 

:!.!ti\! 
0. ~4 i 

:!. ~-J~ 
3. o~ 

:1. G< It 
:1. ~:J 

~- rn i 

1.77 

~. 1 ~l 
1. HO 

I. 93 
1. 75 

;.!6:l~. 1 J. ;)() 
44Jl). 4 2. 53 

;;?-:'71. 0 
I-le". 1 

4447.:! 
1074. 5 

:l{if~i.2 
114~l. 0 

14.'13.!J 
3i27. 1 

1460. 9 
4030. () 

1. 37 
0. 84 

!?. :"">..1 
0. 61 

~- o~ 
0. 9H 

0. 1'3 I 
2.12 i 
0. El':l l 
2.~~ l 

i 
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GEOG RA.PH lCAJ_. l'OSITIONS-Uontinw~tl. 

&ction I.-Cape Cod, Mass. 

:Xam"' of itn.tion. 
I

' '1 Back ,· , 'j . ! , ! Latitude. Longitmlt:. L\zimuth. To liltation. aziruuth. ! Distance. D1stan.ce.i Dl9t. ~ 

--\----- -------- ---~-,---------·-------- _____ : ______ ! ___ :----: .-
_>.twood ........... . 

Hol·I.:: l'oiut. 

Orli:>ans ~------. ----- ..... . 

BrMt":;te1·, ( )rthodox Clrnreh 
spire. 

H:u·wich hPlft·~- ... ___ ... 

ln1lia11 Bill. ........... . 

l'lym~mth Cliff .. 

41 :-.,;i Hi. J:i 

8-0 25 13 
:J4li 44 IK1 

3:3:Z 0<'- :..!7 
:~~ 1~ '.1~ 

Scf!rµ:o -· 
:\!ill Hill 

~fill Hill 

1 

~:::nrg:o. __ 

2GO ~fl !lf' 
tili .Jt.i ~G 

u2 11 o~ 
:21~ o.::: u.l 

41 ·Hi 10.~e 7o o.i 2.it.;):J -:.!ti4 rn :.o },fill Hill ... _ .• ___ _ f-14 14 02 
105 12 43 

41 44 :!tC. 17 

.; 41 44 40. 02 . . 
41 4:; 41. 10 

41 .(l le). 24 

41 :;!J 56. 00 

:~4:, 1~ ~~I ..Atwou<l. _. _____ .. __ 

70 llU :m. 08 ' :tlll 13 41 ~!ill Hill ............ . 
65 36 35 I lfoek Poiut _ 

70 n~ :~o. 01 ~17 1~1 :~fl Rork Pomt. 
255 :~2 55 ! )1.ill llill . - . - -

~:t 01 5G \ Sr':ll'!!O ·-- __ _ 
~3G ~W :H ~ Hock l\>iut • 

1:,0 14 JI 
245 3;~ .5!--1 

277 14 2:3 ' 
75 ~24 4.J ' 

2CT:! 00 Ol 
5ti :.n H 

70 1::! Or'.~;--: 219 19 OG : J}illillg-i-lgatl..' light, 18tif! . 
:.!8-1 S:J ~(I :-:lL•m·go .• ----·-··· 

:rn 24 :N 
lO·f 51 ~';,' 

70 04- 3::i. 1">0 : 

70 OJ 14, 44 

10 :n 40. 47 

19;) ;,2 ;,?;~ : l!oelo:: Poinr _. 
;1>G 4i 4~ I 1tlill Hill ... -..... . 

:l-H 41>1 ·1 ~· ;' H :wwl ch J!o1·t. _ . 
72 :31 :12 U.yanni ....... . 

Vi 52 :n, 
"it) 50 [).) : 

Hi.I 4~ 07 ! 
232 12 10 ! 

1:Ui 10 4~ ~:fm1onict ···--· 31G 08 2ll ! 
1m_1 :.!i! :Jfl liolmcl'S ..• w _. • • • :J4!1 2:! 25 . 

:n4 01 4V; >;] fl ' ___ ! 13-1 09 31 
~ti ;;:1 lt': Sc~:

1

1~:0:~~1~~:~--~--:~:: .. _ 102 Oi .W 

llder1::. 1' rasl]g, JJfi{e.S. , 

i~~~;: ~ ' ~~~~: ~ : ;: ~~ 
!~004. 8 
17340. 0 

{)41~. 3 
1BG4. 3 

207"i. ~ 
5944. 5 

2fi65. 7 
392~. 0 

40'"3. 4' 
;)~91. :> 

JR191. 7 
~~{8~. 1 

9;)2, j 

iJ~Bi. 7 

~!l:J.7 
2017~. 0 

C8G'7. 8 
4G5U. 4 

2Q7:i8. 0 
3174(). G 

13128. O i 7. 4G , 
lt!90:.!. 5 i 10. 77 : 

7084. 5 4. 0~3 
12141:'!. 1 1. ~2 

2271. 6 
6500. 7 

2915. 1 
4293. 5 

4399. 8 
5786. 6 

L~i 
3. G!J 

!.6G 
2.44 

2.50 
3.2tJ 

1989:!. 9 IL 30 
2611. 5 L 48 

1041. 9 0. 59 
75:.12. :l 4. 2S 

2R35. 3 L GI 
2'.J06G. 1 1<!. 5·t 

i 
-::-.10. 4 ' t. 27 
5095. 4 2. 90 

24B~~·. 4 , 14. H 
;34717. 1 rn. 73 

Ewst 1)1ynwuth ........ . l 44 4:G :J2 2fi-Rli4. 2 
11~ 34 06 I 3:J:l92. O 

2tl37" 9 
3u:Jl6. 5 

16. 70 
20, 75 

T'ro•inn•iuwn. ·n}lptbt. clmrd1 
ht:'lfry. 

Routh 'Y1 llfiPl't, ~frt1wllbt 
1Jlt'PfiJ1g-l111nM•. 

A-rtrragfftJ.!it:tl Bap. R. I. 

Co:sA:XH'trT Non.Tu ...... _ ... . 

PrnE Il1LL ...•........•.. _ .. 

70 10 12. ;10 

-t:..! 01 1!1. tJ:l 

41 ;~ .... li. 20 70 JO Hi. 7:2 

71 21 ;)8. Hl 

41 3'7 ::;i--:. 27 it :20 1-1. BO 

QnonF-f'tt, H:m:L ....... _ ......... ! 41 a:i 14. (jp 71 :..1·1 0;!. ou 

'CalfPa~tnre ... _____ ..... . 

Sand~·Poiut ..... _ .......... . :1 :J4 Hi. 16 

Grf'tm's Poh1t ----- .... ______ ··- 41 41 OJ. 4-J 

Korth Popasquash ............ . 41 40 52. 4:~ 71 17 :il. 23 

Kayat light of 18G3 ..... , ....... . 41 43 !:!8. 43 ~l 20 00. 8-l 

· Cnnnimieut .....•. ··-· ....... . 41 4::! !ifl. 52 71 21 08. 41 

llahc-<J<k ••••.• !. .. .............. ! 41 4~ 42. rn 71 If: 03. 75 ' 

Bnmstif'.k ............ ------ 41 42 21. 88 fl li 46. 71 

Rall .......•................... 41 43 09. 90 71 lfi 44. 02 : 

32.i -Hl 14 · Grittin.sIR.land ......... ' 145 53 ~32 
2;-,:1 H} a•J Stont.-----··-···-·-···-1 7312 3\t 

i 
221 5;i 40 Stont. ··--·····--· 41;.756 
:u;, Oil 11 Griftin':;I.sland .......... : 1:35 1] .11 

lHi l.':i :n 
!J:! :JO rn 

JOJ on 4;3 
~w :ie Oti I 

I 
' 

i 
Griffrn 'x I~laml_ ...... _. _ ! 
Illadi:Jlsli Creek .. _ .... __ ' 

Bai-~ Rin•r__ .......•.... ! 
South Dennis _____ ······) 

I 
19 5.l 4-1 Co11anicut J\-ortb. __ 

2'2fi 10 2?:1 :Pi1h: Rill ... ·- .. _ .... -· 
:!UH ~1 51 l'onn.nicut ~orth ... _ 

:J33 :!fi 4:J 
26:3 1a 20 

~;):l 40 17 
258 00 04 

304 39 40 
;{;'Ki 4t; 2H 

";';) 21 47 
:11 44 17 

20 ;{{ OS 
32d 0.J 20 

310 40 43 
240 13 11 

07 on 20 
355 06 51 

123 a2 ria 
2 10 07 

G4 5H 14 
1~ 5!J 30 

Cornwirnt North ....... . 
Pine Hill _ ...... _ ...... .l 

Calf Pa.'itnr'~-. . . _ ... 
"\Varvdck ligl1t ....•... _ 

1\nrwick 1i,gl,t._ 
Sandy l'oiut ... 

"\\arwirk ligl1t __ 
Pine Hill ..... 

1\?nrwi<'k Ji-"ht ......... . 
Nol'th r,1pa.s<111asl1 ••.... 

Nol'tl1 -Po1m~qunAh .... . 
.Xa~yat light, of 18G:J .. . 

Connimicnt .•........ _ .. 
North £opa.sqnasl1. _ .... 

Nayat light of 1863 .••••. 
N on!J l'o]la•q uash . , .... 

Bab<·ocK .............•. 
Korth Popasqna.sl1 ..... . 

2!1fi 12 :17 
272 49 UL 

2P5 05 41 
G6 39 43 

4() 12 !)!) 

119 23 12 

15;, 28 01 
~:l l;"."1 57 

173 40 2!l 
78 01 rn 

124 41 00 
17tl 4.6 3:.! 

2ri:, 1s c I 

2u 42 1:! I 
200 51 31 
14t 0() 52 

13(] 4~ 54 
60 13 5ti 

277 07 17 
17.J O(i 59 

303 :n 24 
Hf2 10 04 

244 58 21 
199 :>8 45 

Stevens • • . • .. • • • • • • . • • • .. 41 .f4 42. 00 71 2'2 :i;;, 03 327 39 16 Connimicut ....... _..... 147 40 14 
271 04 06 Bullock's lfrck, 1863 _. _ Ul 05 00 

SablePoint ..••..•.••••.•.•..••. 414fi00.2G 71214:i.10 253214 Stevens ................. 20;,3141 
343 42 3B Bullock's Neck, 1863 .. _. rn:1 42 5!l 

1 Gl44. 0 
4488. 2 

f.!ltil. 2 
l3364. 4i 

7664, ~ 
2701. H 

2253. 4 
:J674. 3 

707.5. 2 

7::290. 2 
3:273. 3 

uil:m.9 
5202. 5 

3808. 0 
2692. 8 

:l.172. 1 
;}181. 6 

CT4RO. 1 
6~16.2 

723;), 6 
5670. 4 

rm2.R 
1799, :! 

4ao1. 6 
3398, 4 

3719.2 
2761. 4 

2020. 9 
4512. 3 

3741. 7 
1869. 4 

2675.5 
2551. 7 

17flfi4. fi 
4909, il 

7612. r; 
14615, 1 

e:m1. 4 
2~54. 3 

~HG4. 2 
401~. I 

10. 03 I 
2. 79 ! 

I 
4.3.3 
s.ao · 
4. 76 I 
1.68 

1. 40 
2.28 

7737. 2 4.40 

7972 . .1 4. 5.1 
3579. fi 2. 03 

7261, 2 
5689. 3 

4Hl4, 3 
2944. 8 

36F!7. 6 
271:l 8 

7086. 4 
6907. 2 

7912. 6 
6200, 9 

65"!5. 5 
1967, 7 

4704, 0 
3716, 4 

4067. 2 
3019. 7 

2210. 0 
4934, 7 

·l.13 
3.23 

2. 37 
!. 67 

2. 10 
1. 54 

4.03 
3.02 

4. !\() 
3. 52 

3. 74 
1.12 

2.67 
2.11 

2. 31 
!. 72 

I. 26 
2.80 

4on. s 2.32 
2044. 311.16 
2925. 8 I. 00 
2790. 5 I. 59 
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GEOGRAPHICAL POSITIONS-Continued. 

"Kmne of station. 

Kettk Jloint. ....... - - - . 

Nnrth ernlof haru. 011 Hope 11":>1-
aIHL 

Stcfion f.-Satragr111sl'il Bay, R. I. 

LatitrnlP. Longitmlc. 

41 :~c; 01. 1e '1 :21 :~n. 4,·, 

71 2G 32. G1 

..Azim:tth. To <.::tatiou . 

34!) :l:{ }!} . :-:.tPY<·ll~ .•••.•• 

;~14 :1.i :.:.:..! Bulluck·~); t ck k!J:1 

]~ 10 ;:[t 
;j,J.) ;,:~ :i7 

J ~ll (1 ;J ."i:! 
'j ;~4 :Jl 

:29!1 :1j ~~;~ 

;.!(JO :3;1 ti-t 

:rn0 4ti :.!:, 
2i1i:1 o:s 4~ 

Pawtuxd 
Kahle J>oi111 

Cn1f Pastnr<· 
Cumuiknt );rirti1 

~,1rnh· 11Pbit 
(i-n __ ·el1':-; lioinl .. 

:-:.arnl\-I'o1ut __ 
< ;n·1·i1·:-; Poiut. 

-------l-------1 -,--1 
· J~ack i · ! · - . - I aziuwt]L I lh:·d.ancc·.1 DrntUI.:.l'<:. Dut. : 

. --··----- ·----'----!---! 
l!df'r.~'. TorJs. l Mile&. ! 

}(;'.I '.l:J ~ll :!';?:;-<(), 0 '.!4(1:!. 3 l l. 4~ , 
1:>·1 .)ti :•1 ;);.,':~4. u :):J:..!::-1. 7 ~ :.!. (l(j 

1 ~t:.} 4fJ ~)"; 

rn;, .1.1 :!l 

'.l] l 0.-1 ';_!() 

l."'7 ;,-i J.".'. 

11!1 3rt J 1 
~t.I 37 2:-

12:1 .Jf' OH 
t-!I (1;1 :!".' 

:i4ii:t ~r 
3:10:.1 

-1:.::-tn. 2 
J".!74. 1 

:t~J} ~. :1 
:trn!J. ~ 

4:~.-14. ;J 
:34 "';'~ f' :1 

' :171"~. () i 
:i1.;l!J, t; 

i 

~~;~j: ~ '. 
42, .. ;;. () 
;JliHI. 4 

1'TG1. !I 
:3.~0-1. !I 

~. 1!') ( 
:.!.tl:i. 

~- 'il 
~- lC 

Bnllock"s Xf'Ck. H-'G3 ... 7J :!1 14.1:: :l.'J"; :l-1 ;,,'-'. 
:1:.1:! 4~1 o:J 

Cmmimh·11t. _ .. _ ... _ .. _. 
.Xa:vat li~h11.f1~t.i>l-

177 :ti O:! 
1.J-.! 41) .'J:.! 

:~ 12~ ... ] 
:2~q'.._!. 3 

:H:tl. ~l 
::toli-4, ;, 

J. H4 
l. 74 

l"rm·i1l~·net•, High 8tre(•t Ch11rd1 
~pir(_'. 

Yitriul 'forks. ehim11er. -

]~nthmwornl Hon.,,t· _ ..... - . 

YnP dt' l'Err11 Uptd ....... . 

! ~tar,gnt I~larnl, uo1·tlw:~~t gable 
oflionse. 

, }•\.tx Poi11tJ-tollinµ:-111.il1, eltim11Py. 

~ 

;) l ~l ;"'i1 .)J 
'.J0.1 :JO 4!~ 

Tnrl J111l,·nernlt·1w1• 
Kf'ttlE· J•olnt_ 

41 4~ 47. 47 71 ;.!,-, <)(I, .~t :l'2H 01 1:~ Y11r~ ln11<•fH'Wkllc1· 

i] :2:~ 34. I I 

:;Fi :w ,H l\:dth· ]'oi111 _ 

2f.~ fl:} 11 
Ji· ;n 2:~ 

::\2i ~;; 1'.I 
'2!1'; .-~;..; ~[I 

Hl.I 4'.! ~:2 
~-!:{ o~ -12 

1P7 02 21 
1:w ;1•' :.?t 

~H2 5.i 111 
3~:.! 3~, ;);~ 

2:-0 1~ :m 
;.!U~ ~,o ;;o 

f-.ahlt• r"oint 
rort. llldPJl('lllll'll('P. 

!':rn1h Poiut 
\\~a1"\~·id~ lif:ll"i:. 

}'or1 lnd<·1wndt~llt'f' 
J):lWtU::\.('t .. 

J\ d t1fl ]Joint_. __ 
T'ort Indi·pt·rnlc11n· 

Fort lutl1·1ww1t'Jh_'('. 
hettl;_· l'oi11t. -· 

~orth l~ojln."''J.naf-;~1-
~ a.' at h;!, It oJ lt'!'t1:L 

1:1!l ;.4 ;i!l 
V-24 ~;1 '.3:.! 

H~I fl~'.!~) 
t:t-) 41 ~t 

P~ 0:1 OF 
3,-,:- 40 21 

14'? 31; 13 
u-.' vn ::1n 

~..::.i 41 ~:~ 
:!Ll on ;JG 

17 (l'J ~~1 

310 J7 [l~) 

11)~ :-~;) ~.i 
14:.; ,w 4;! 

H!I J.f. !i!l 
;.:,.... .iJ .);~ 

.it .t:i :rn. 71 71 ln Q::!.l1.: 7.) 40 39 :.:a~-1lt li;.;htt•ft;:;:n:L ..... ~ri 40 oo 
:H'2 Z.! (l:l ~orrh 1'opa:-;1p1a~11. Hi~ 2':::! :Jo 

e:-1 o;-) ~~ X ff\·ou li~lit (•fl ~fi:L 
16 40 l7 1'°l9·th ropa:-.qna!::'lt. 

,..;:J 00 Oi i 1111 h('od'" .. 
l:! :)i' .Jr< ' :.'\orth P~\J:,"qn:tKlL 

B:u·n, 'Whit~ cupola . _. _ _ ,J J ·I~ :"W. ,1~1 71 j(j :H.3') 171 H :r: Hn11 -----------···· 
Jlli ;)i :;~ Bab<·t•<·k 

Brown's red hornn~, cupola ...... 
1 

11 4,J OZ, :~~ il ;.!:i (l;~. ]t) ~.··.:.t 4:.? ;J:) Jh11lnc],:·:-; ~1·t~k ]~{);I 
:!:!:1 13 01 ~:thlP J>oiut. 

Qucm~t1t.t,l86R .................. 1 41:-1314.82 7124 U2.2!"1 2(HI 2.112 Commir11t:\Hrtli. 
1 ~26 l:! 18 Phu, Hill. ____ _ 

I I I H1J!!__ _____ , __________ ·- ··--·- --, 

l«-,.ynolds .•.•... __ .. _ ... ____ .... 

: Barber'~ He-ights .... __ ........ _ 

j Sherman's bousf') nhimnPy 
I 
~ Sehool-honse, chim1wy .. __ .. 

41 :~::! 12. :El 

41 31 4~. u:i 

'il ~:.! l:J. 2~ : ]!if) 14 !i4 
1~, 1 3t< an 

71 21i :H. Jt-', 210 42 00 
2.-;n o;. at< 

·a 2.-; 07. 1-;' 1."'i~ 24 ~o 
I 1:•~ .){j 0(-i 

Qnon:;;t•tt. 1F68 ..... 
Piue Hill ·--··-

Qnrm:o:<'tt. 1 Fifi~ 
Coumiknt ~DI'th. 

Heynold~ ..... . 
QuoDFdt. ll-IGr-" .. 

41 :J:~ 4~. 20 1 71 22 oa. 2fl l~~:i (If. 15 ()u1111sf>tt, 18fiS. 
5 :l2 40 llnll ... ------·--

41 :J:l Hi. 01 71 2;: 12. 3fi i5 ·15 30 H:u-11f>T.l-5 H(•ipJ1t!-' .•. 
114 12 41 i It1·ynuMt-i ·---···· 

i Barn, cupola, (Conanicut.). --1 41 32 Ot:. 46 71 2'l lG. 01 7'9 30- 4fl : Bm·lwr't:;Hdc:htic 
116 49 ~i , ]{t',Yilohb .. : ..... . 

I 

1 PoUer'A win(l-mill, ~ha fl_ ...•. _.; .41 !JO .r:a4. 02 71 22 07'. 72 ' 

i ' 
I Dntcb Island, fi!lg-stafl' .. _. ____ .: 
i I 

r Wick ford A c."tdemy - - . - -... _ .• • 1 

I Dutchhlandlight. ·----

! l 

41 30 17.05 ! 71 23 -11. S'l: 

I 
41 34 04. 47 : 71 27 00. 2(1 

I H 29 4.5. 99 ! 71 2.~ 56. 25 

I 
109 -49 3!l i T-1~lThffi··s lfrip:ht.s. 
175 :10 46 j Ilu11 ···-·-····-······ 

14~~ 47 59 : B:nlwr·~ lTPightfl .... 
177 20 21 I (lllOllF>f'tt, 1868. -•..... 

I 242 13 38 i Quoneett, 1868. ___ • __ 
::JlJ [\H 27 ! Re:nmlds _ ... ___ .... 

155 26 21 \ Barber·• Height•-_. ___ . 
179 12 54 i QuonMtt,1"68 .. _______ _ 

2r~~ o:i 14 
l!tD :j~l 31 

2fi~ J!I ;.::;, · 
}!)~ ;,7 3:i . 

3~.1 1-1 :io 
2~·7 .Jfi 3~ 

104 4:1 4fi I 

·C1 J;J. ;.:J 1 

119 j!j 34 
4-H l:J. 4!1 

3:ll; J:l 4:! i 
1 ·l ~~~) 51J 

;"i(i -1:~ :l~~ 
"';'~I (),,.:. 3~l 

3:J~ 2:! 34 
l':! 5G 4() : 

i "'1 r O.J ~f ' 
i 1~~ :J2 ~~ i 

- 2:-i3 4.1 :~4 
! 2!14 O!t 4P 

Q~f) 2~ 36 ! 
2~11:-) 47 Ot-l 

2.>::!1 47 40 I 
35[J .""J{l 41 

32:1 c 04 ' 
357 20 on 

62 15 3C : 
133 59 46 I 

335 2.~ 40 
3"9 12 oO 

3f."3- 1 
n4u.:1 

4.r<li3. 0 
.>:i1,1. a 
]fl:)l.!i' 
'.!~J.tfJ. G 

:{;,ff2. 0 
;;101-. 7 

21:~1). ~~ : 
2Hil.~ 

1172. 7 
] 14~1. I) 

~C~l. 4 
:.!r:·1ti.() 

:l~.).t. 7 
4J~H.:..: 

1 ~~!lfl. 7 
.5414.. j 

-tti:r:-.o 
:>60~1. 0 

J107. j 
:!!il2. 7 : 

1.J-11.!I, 
~l";'J. 7 : 

2flll4. j 
:!:13t. n 

:1:2i!1.::;' 
7:2!10. G 

H151. ', 
llO:iU. I\ 

44.)tJ. q 
ri..t:.n 1 

420:1. 1 
U71D. 7 

:mo3_ :1 
~--'it-'. 3 

41 ""fl.~ 
(j;)';4, )-1 

4034. !) 

6G2r.. 7 

•421. E< 

24-20. 5 

:12~1, ~ i 
nm~. 4 

4659. 4 
938. 2 

3955. 1 
10143. 6 

4()~";. /' ~ 
47•W. -t 

:!. 2fl 
~- 71) I 

I 
;)31~.(I ' 3. (I::! 
:>Sll. ii I :J_ w 

:.n:j4. 1 i 
~~l.i. b I 

'.lF2f). "i 
:>.-,,.;;ci_(; 

2:n;;.. 'i 
:Jld3.!! 

J~.~.:i 
1~;}0. [, 

2tl'.N.3 
;j] l '2. ~I . 

~~1,~: ~ i 

2. 18 : 
:t 17 

1. 3~ 
]. ~1 

0, 7:l 
u. il 

1. 6i 
1. 77 

1:1:10. 'j" j 0. !-"':' 
r)~121. ·a ! :t 3ti 

;)1]70. fl : ~- Pt< 
613:1. E-: l ;3, ~,:--

! 
1211. ;J 

:~~!50. p i 

lfJAlJ. ~ ! 
~:1a~1 j 
:!:--4S. 4 1 
2~16. 4 j 
;).'""1i"(i. l ! 
i~I';\!. 8 j 

(i7~6. GI 
l:!OG:.?. 8 

4r:73. r• I 
";O: .. M.1 

4:.:15_ :J l 
n44.1 

4~i:t. 5 / 
31n 6 I 
.c:ra. 9 f 

71"9.9 I 
4412_ 0 
n-15.61 
4835. 6 
2s1G. 9 1 

3!'i77. 7 : 
10055. o I 
r>f)P5. 1 ~ 
1026, 0 ' 

l:~~: ~ I 

0. !!ti 
I. :m 

1.tl2 ' 
1.56 

2.04 
4. 53 ; 

~: ~~ : 

~.fil ' 
4.1< 

' 
2. 43 f 
1. 7£): 

2.60 
4. 08 

2.!'il 
4.12 

I 
2. '7.~ i 
1-50 

2.03 
5. 71 

2. !)0 
0. :>8 

~. 4G 
6. 30 



 

188 

X amf' nf statiou. 

I 
\ N":nrap.;amwtt Churth ....... . 

l Wkhford, Buptit:>t chnn·h 

~ Fo~ I:-iln11<l. chim.w·,r ... 

Ilan1ilt-0u · ~ mil L . _ .. 

Saufonl'~ rull1. l:binmP) 

HEPOH1' OF THE SUPERI~1'ENDEN1' OF 

GEOGRAPHICAL POSITIONS-Continued. 

I~atitnci1'. 

11 "~ 3l. :l7 

.11 :n :w. 'ii 

Sectfon I.-Narraga;rnelt Bay, B. I. 

--;· ------------~-·--i---- --------

Lon:,!itrnl1•. ~\zimnth. To statiou. 

71~:;12. ;l-1 1t-" .U 0-1 Orn•!l~t:.·tT 1 lBtir;l ..•.•... 
2tU :-J1j O:J Hull .•••••.•.•.•. 

7l :lG 4!. -t~ · 

7J2i'>J1.0~· 

~-t J tl i:J QnotiSl'ti. t 8G8 .... _ ••. 
:n.1 43- ':2.".! 

1 
Barher's1I1·jg-l1tt-;, __ _ 

1!•-1 !lfi fi-1 Qnonsett.1868 ....••.. 
2~ti-.: OK 111 llull ..•.•..••..•. 

Hn ~in 5.>: Q1w1l"f·tt,18t1S .......... . 
203 17 n..J ' J-;arht•r"s Hd)!hts .... . 

41 3:? :-13.22 -;1 2::; i>i~.1.-, :: .. W 11 31 . Jliu(·HiJL ___ ......... . 
~ll ;.!!) 40 Qlll.lll~t'.tt.11-'.tftl ....••.... 

i I i I 
lhck 

1 

Dif<tauc(!. 1 Distance.! Dist. azimuth. 1 1 

---------- .!. ____ ; ___ _ 
0 

' 
11 

\ JYieters. ; Ta.rdR. , Miles. 
8 44 51 i 10711).1 1 1172':!.1 6. t)() 

:J!\ 3e 00 5.J43. 3 : 7048. 4 I 4, 00 

li4 45 :i:1 : 
I l:J-1 .J.J 32 i 

14 ri7 23 ! 
111'.'.' Oil til 

1:i 31 4;1 ' 
2:~ I7 oil ·' 

41:)1. (i 
.J2j·~. e 

3BH6. P 
:itl;)'.2. 6 

7111. :i 
401." 

4542. 2 
;t772. 7 

4261. 4 ' 
432'2. 4 

7776. 7 
4;w. 4 

2.58 
3.2~ 

2. 4~ 
2. 4V 

4. ·~ 0.2.:i 

.ffj 15 18 I JZ-241. 4 1.3386. 8 ,' 7, fl} 
:11 :io ;,t; :>04~. 1 5:;21. 1 a. 14 

41 :~a n:~. 10 71 2f; 3:2 • .Jn 2F4 ;,1 :-1:-1 JI111l. .. . . . . .. . . . . .•.. .. 104 ;;4 4G 6169. ;, 
:1189. 1 

r.746. 8 3. 83 
::l:!l :1~ 04 J:>arl>1!r'.s lll:'ig:hts....... 1-11 ~1H 01 :HB7. 6 1. 9t' 

'. Fiish-hon~~.L:h.i111nr·.L ........... 41 ~H 3':1."W: u 20 :30.91 27·1 4ti 1.i [ ('011anicut XoTth ..•.... 
1 ~I.! 4!• Hi 

:un ~!1 30 . Hull ................... :; l:.!7 :J~ 20 
6~ii!2. 9 
7467. 4 

6914. 6 3. 93 

41 ;q ~:J. 41 

·H :.H 5~. 5;1 : 

1 
Sigtial t1a!!. ···-·-··· ........ . 41 ~;, :!'!. 94 

QLlKEI: ......... . 41 :JJ .):>. tJ 

4L :io 34. Eo 

Dc:un.1\ ..................... . 41 :!B 43. 4'.! ' 

j :Mcf-iparran, 181JH .•.••• 

f Mectin,c--llmrn1'. 1-ofo· _. _ 41 21} 40. !)1 

8nparloa.f. cJ£ ~6 02. 7,j ' 

TdegTaph Hill, !cm ......•.... _ ·11 2< ·13.0:l 

PaT:vliAf\ Rork: ................. . 

Gihln; No.~--.-· .. -· ........... . 

Oc<'rtn llontie .....•.••....... __ . 

i 
l'oi-t. A dams. flaµ--staff. 1~69 ...... i 

DN1n·r Tail ~etl;, we~t gable 
of ba.n1. 

Coal :Mint>, mif11Ut• chimney •. 

I 
Portsmontlt Grovt', flag-id a.ff .... 

Ben Hall's hoirne, west chimney 

41 :ti) o:~. 2-1 I 

-11 :1,1 07. fil 

41 ~ 50. 90 

41 >JS 43. 61 

41 30 27. 66 ' 

41 2s 32. no 

4l 37 Oi. 65 

41 :15 10. 76 

41 3.5 Oo. O'.I 

71 26 10. 3:~ ! 

71 25 2l'!. GJ I 
; 

71 ;).) 21. :!:i i 

3:10 .iO :~~ 11 nU . . . . . . . . . . . . . • i;·,o :'if" 23 
ao-t 40 11 : Comrni<•ut Xorth... ·I 1:.!4 42 l:~ 

~Jl 1;.;: 10 ; Qnnns~tt 1,;;iGC · 71 20 24 · 
31-1 52 lti }tpy11~l,lls.

1 

-~--~::~:::::~·! t:~J 52 :12 1 

l!>F 17 11 
:JH 41 4t< 

~!t~l 5'.! 37 
'.157 :lO OH 

Quonsf'tt, 1F68 .. ....... . 
('onaui1·nt ~orth. 

QUOl!Ri't t. l~(i~ ..•.•••.•• 
BarL~1,'i"l llPights _ ..... 

Cnmrnirnt Xo1th ...•... 
JfarUe1 \; Hciµ:hts .. _ .. 

lf 16 Oo 
D4 4'8 O;.? 

11~ <•4 51 
1:7 :io 1::; 

71 2-t 2!l 81 i 2P:l 27 ();) 
I :i:ll 30 41 

qu;m~f'tt, J8t:b .........• 
Jfnll ....... - ......... _ 

103 27 2:l : 
1.\1 41 HI : 

71 21 4ti. E:itl ! 

71 2i' 03. 4:J '. 

;j 28 12. 671 . 

llt'.32 44: Ilnll ···--·--·-··· ; 2!1B 30 OU 

2~M !)(). an I ).liantonorn)-~ ..•....... - . : ; 4 52 ;,,..::<. : 

174 JIJ 2~1 : !lull ....... - - ..... - . - . . .. 354 10 10 : 

2:~J ."il 05 , Hull ...............•... 
2~4 ~:lU VO J.>rmiyJi11. _ .........•••. 

l!l:l 44 47 ).lc8parrau, 1emL ...... .. 
247 0-t 48 1 Dumpliu ......•......... 1' 

55 54 16 
10'1 30 30 

1;; 4:l 3.) : 
U7 Oll O~ ; 

Tl :-w W. 1.'1 i 213 26 12 ,: )f<·Sparr.·m, 1Bti!J ....... . a'1 2r 2-J · 
UP 01' 42 2·iti 07 JB 1\1eetiug-house, J8()H ... . 

• l 1 rn :>O. 70 J :-11 53 01 JI ull .•...•. - .......... . 

-;-1 1.) 24. ri~1 I 
~O:! 3tl ~G l\Iiantouon1y ......... _. 

00 2;J 48 : 'j'P]~~raph llill. 1809. 
103 4_4 ~:3 ],Ji::mt-ouomy. 

3;17 51 2."I 
~2 :N 2P 

2:~;> 20 52 
283 42 ~· 

79[18. 7 
5l;i9. 6 

4931. 4 
1i52. 2 

4Hi:l. 5 
JH70. 3 

r;:n5.fi 1' 

w~n. 9 : 

5121. 9 
7019. B 

656. 2 
651i8. tl 

i;:mo. 4 1 

~96ll. 0 
G·nti.fi 

~166.1 4. 64 

8703. 4 l 4. ~o 
:->642. 4 : 3. 21 

:>414. 7 :J. OB 
l!Hti.1 ! 1. O!:I 

45SJ.0] 
6528. 9 : 

tl~72.1 
7(i."i. 4 

;)t)05. 6 
7676. () 

717. () 
71,:i.3. 2 

2.5!l 
3. 71 

3. Ii' 
4. 3(i 

0. 41 : 
4. Ot 

1-···-
688!). H : a. !tl 

6:>Q7.5 l 3.71 i 
70~2. ti 1 4. O;.! ! 

eorf.l. 9 I 88%. o 5.0l 
4. 71 7387. 4 8'2!11. 4 

5916. 7 6470. 3 
!lil5. ti 106:14. 7 

82:37. J 9008. :1 
:rn;;t ;, 345~. 5 

8:101. 1 
5fi7·L 4 

7502. 4 
4103. 9 

ma4.0 
G205. 3 

3. 68 
u. o~ 
5. tQ 
I. 97 

5. 5.,l 
3. 53 

i 
71 18 '20. 82 i :!'19 02 2H 

359 :r. 42 

I 

~;~~~]~~;1J;: :~: ~::: ~-- _· :! 
I 

llfl 04 44 1 :\:189. 8 
l l'!J fl7 43 I 106·18. o 

5894. 1 
11644. 3 

3. 35 
u. 62 

6. 07 I 
!!. 79 I 

711200.00! 

71 Jti 07 421 
I 

1:l!"i on o-t 
l~U -m 4fi 

231 09 00 
56 1:-> ZJ 

Quaker .......... __ -·--· 
"\Vih1lmill ............... : 

P:iradlRe J{ock.*·····--·~ 
Tell'~'l'UJih Hill, 1869 ..... : 

) • i 
71 IP 09. 60 177 10 09 ' M1antonomy. -- - _. _____ -I 

49 O:J 14 i Tuh·p·a1>h llill, lHU~ ...• ·: 

71 19 59. 33 15.1 :;:, 17 i llnll . - - ... - ... _ ... ! 
BB .'1:~ 15 ; Dump1in .•.............. i 

71 2117.66 157 3~ 09 If Ilull ..... ---·--·--··---J 
3:JS 05 24 Teh·grapbllill,1Bll9 .. - .. J 

71 23 07. 4~ 1 ll'l 1R PB :lfr!'\parran. 1869 ........ \ 
190 07 33 \ HuJL ...•.......•..... ·I 

n 16 o~ 87 4:114 23 j Hull ....•......•.••.... I 
64 43 07 Prudence, 186~....... . . I 

71165'2.77 533!l21 Hull ·················-·11 1:!6 18 59 l'rmlenoP. 1869 .......•.. 

71 16 20. 31 129 17 40 ! Prudence 1869 ...•..... 
I ~79 M «I Quaker ....••....•.. ····/ 

aas 01 oc; : !l775. 2 
!J O·I Oti i 1-188.3 

I 
;;1 09 ~4 ; 1276. 6 

23G 12 5-l 62'J9. !l 

3.'17 10 05 
21l!l 02 07 

3:1:3 53 47 
ZfJ!J ;,2 04 

337 31 31 
l!iB 06 22 

:l?215~ 

10 ?sos I = io 18 I 
244 46 a1 I 
23.1 35 47 / ::::1 

995.5391 

3205_ 9 
3103. 9 

7168. :I 
2496.0 

3494. 5 
5407. 8 

5915. 5 
6876. 8 

12497. 6 
3453. 7 

9279. 7 
29:>'l. l 

3".04. 41 
1950. 4 

100~~. !l 
4008. 3 

1396. 0 
6Brn. 8 

35<J5. 9 
33'J4, 4 

7839. l 
27W.6 

38~1. 5 
5913. e 
6469.0 
7520.2 

13667. 0 
3776. e 

10148. 0 
3228. 3 

3941.6 
21a2. 9 I 

o. 19 I 
~. 87 

1. fl'J 1' 

1.93 

4. 4;, I 
]. 55 

2. 17 

3. 36 I 
3. 68 
4. 27 I 

7. 77 i 
;~Ii 
1. 83 

!l. 5141 1.11 



 

THE UNITED STATES UOA8T SURV.EY. 

GEO.GitAPHICAL POSITIO:XS-Continued. 

Name of 8tatio11. Latitudt". 

North \\TindmilL ............. . 

Ant11T1loon's Uarn 1 c11po1a ....... . 11 3:! :l!l. ll 

Soutl11:ioortsmuntl1, chun1J tower 

I~pi~copal d11u·ch to·;o;·L·1· ••• 

' Clonl(l lt'land. <'HlJOla of barn ... 41 :n :m. 7f! 

I Fair·gt·onuds. towe1· ...... . 

i 
1 Ecay·rr Tail light. J!'3tiH ..... 

41 ::~ ~o. Jc 

Di·. Pof.ter·H- hont:1t•. clll111rn·.Y ..... 41 20 ."t~. :4 

8tctinn J.-.Ym·raga11.<tlf Bay, R. 1. 

Longitude. 

71 17 O:! . .'.):! 

71 ;20 :!!). l:.? 

71 lti Oti. :-i: 

71 :,!,) 4!. '30 

Azi111uth. 

:-i ;.W ;w 
:}(j';' -i-t :lil 

fifl 3G lfi 
1.':!,!l ;1;) 3;1 

2tirl ;·w O:.! 
1Bl 4;, 21 

83 :.1!1 0:-: 
27J 2~ 0,) 

Tof:.tatfrm. 

<,l11aht:r 
\\-ill~. -- . 

Hull 
l'rmku('I» 11"'()~) ... 

\\..,.inflmill. ~-. 
QuakPl' ··---

1Jn11. ... 
,\-jndrn~U. -·-. 

fll" 1.i 4F< Hull 
;u;J 2(i 2':' i )L:rntonomy ... 

101 .~11 4;, Hull 
3;J;i 53 .J.J ! l';;rmlisP RoC'k .• __ 

217 .,'Jfl :n nnmpE11. 
1:n 4!~ 4" )1c·~1i,L1T;111. 1.;.:m1 

4~ }'j '.l.f ' )fPdin!!;-hOU~l'. 18()!1 
HJ Ul 04 :lk:-;parrau. l~l!I ... 

'1 

:;4-:Z n;-; liJ i_nnnq11i11 
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190 REPOHT OF THl<J SUPERINTENDENT OF 

GEl>GRA.PHICAL POSITIONS-Oonti_nued. 

Section JI.-Co111wcticut Rii·er, C<mnecticut. 

X ame of stat-ion. Lnti l 111h-. 

~[Ol:!S"'l' PAl! .... "ASSl'S - - . - - .....•. - . 41 -lt' 01. ~H 

I.on~ Hill _. _ 41 26 .1:t ~2 

Emmons . _. __ . 41 :12 0-1. 12 

:Moodns .... 41 31 11. 2:i 

J,ougitrnlf'. 

i2 l!~ rn. 01 

i'::.! ~4 20. O:i 

72 :lO fl.1. :J() I 

72 ~"; 1-J. 1.-. 

Tha.rn· ---·-------------- ...... · 41 :-n :>3.62, 7:.! 3,146.74 

, JoneH ------------ ..... . 

Shalor. __ .... _ .. _. 

Smitl1 ......................... . 

: Paplno ............ -- .. . 

f;a]DJOJJ .•••••.••..•••.•••...•... 

41 :w :J!J. 20 

41 2t- 313. ]';' 

41 ~c 17. OG 

72 !!7 l~. 00 

72 oo :H. Su) 

72 :-n on. no i 

72 27 40. 04 

Ba<:k I ! • r 
.Azimuth. 'To station. azimuth. I !Jistance.I Diatance.1 Dist. 

-·--·--·--'·--·-··---------- -· ----1----. !-- -1---
1 JfeteYs. ! Yards. I Kilea . 

. . : ......... -.. -- . --... -- ... - .. -. -.. -.. -., .......•.. i- ... -- . -. ·I· ..... -
31: 1t; o:i ' ~iekerwn . . . . . . . . . . . . . . 137 411 2e I 1040~. 4 l 11375. 71 C, 4G 

2;,:1 11 30 :\It. Pamass11• . . . • 73 U IR : ~34~. 3 1 9130. 6 1 5.19 
5!tift "24 04···· Nickm·sou __ . _ _ _ l 00 3l 11 15S\15. ·1 1 17322. 7 1 9. 88 

:~0.1 47 48 1\11. Vnrt1.1~sn:-. 12;; !'l2 44 : 1:..n~n. :~ 1:l9Rs.:.? I 7. 95 
:H{i2'147,l~oug1lill...... lt)0~~55 lOl~l.Ul 11134.2, G.33 

3:2;'i 42 3G ) "\ft. J>arna.s.sm~ 1.f;") 44 30 
1 

708-F. 1; 1 7751. 9 ( 4. 40 
10-1 ~:! 46 :Eum10u~ .•. _. _. 2~4 l!J 44 ti5~1. O 7196. 8 ! 4. 00 

:l~.-\ 36 !i':' I.nuµ: Tiill ..... . 
:.!U.."") 3:.! on Em1non~ ••••••.• --

179 ;,~ !)0 ::\fuo!lu~
~1.i!l 11 JC"' , lloh ... 

:131:H5-8 Hoh ....... . 
':.!G-ii ~4 f.tl ~lt. J'aTI1<!.SfHI~. 

2:14 4G :J;J 
~){):..! 41j. Jli 

10~! 16 i!d 
172 lj lt 

~l(>t1dns .... _. 
llalll llill . 

Smith ....... . 
J~lllJJWJ1H •.•. 

~.i 2!1 ~6 '. Uahl Hill. .. _. 
!)~ ~1 ~'J ~ Sltall'r .•... - . . -- ~ 

14'.i 40 04 
e5 a4 oe 

3!'i9 57 !)I) 

17H I<! 00 

1.:;1 :1:> :.e 
8.J Zii .:;:J 

7·1 ·1t' ;\7 : 
12:.! GU 4G 

1 

l~ lG 49 
352 14 r,:3 

10.i- 31 ~1 
~3.J 20 49 : 

11 :-m~. 9 . 12684. 2 
417.1). 0 : 1565. j ., 
!'"J-98:!~. 5 l 
425b. 4 i 

I 
444). 2 I 

• f.i062. 0 . 

.Jb70. 9 
£t()lij, 7 

~5a8. r; 
t.i-41~. ~ 

4101. 9' 
17[)4. [) 

6'.i49. 9 
4t.i5ttH 

4836. 7 
{l{i2tl. 2 

5326. 7 
10318. 7 

3869. 7 
7012. 2 

4:173. 2 
18fi;t 5 

7. 21 
~- ~H 

3.72 
2.65 

2. 76' 
3. 77 . 

:l.03' 
!J. B8 

i 
2.fiO 1 

I.OH 

'Brailwnl ·········---------·····t 41':..>!t16.2:1 72 31 15. 4!1 ~o:; 32 4'2 RniiHi. - . 2~ ::l:l OD 
3Jl 5J 17 

24;)7, ~j 2687. 2 1. 53 
171 ;,;, 3-d }~mmoll~ ...... . 5231. :.! ' 5120. 7 3. 2~ 

Hadrlam Xt~ck ................. . 41. Zti ::13. 07 • 7~ 2~ 07. !la 

41 30 '17. 90! 'l2 31 OH. IH 

342 57 41 Shaler ... - - . 
30:2 4:2 13 ! Jones _ ..... _ ... 

" 4:; 30 
111 5~· 0~1 

Brainerd_ .... _ .. . 
'l'l.taycr _ .. _ .... _ 

l(i~ ;'52 00 
l~:.! 43 ~u I 

1~2 4:5 2G , 
:291 [14 4;) ! 

2174. B 
319~. u 

28:lJ. 7 
:~4.2.6. 2 : 

Arno11fs qna1T) ..... __ . _....... 41 2~ 23. 1fJ 1:! 30 08. 08 135 04 22 Thayer . . . . . . . . . . 315 01 17 914;>. 7 
107 HI '.!:1 Pa11 hro __ . . . . . . . . . . . . . . . 287 UH 4:i : 15CH. 4 

swau·sllill ................... .,. 41 ;~o 06.·m; 7~Z a:' 11.41 20~ 21 01 Emmons ... . 
:~oo 05 O.":i Brajnenl. _ .. . 

2B 21 57 \ 4114. l 
120 Oli 2-2 · 3W8. 8 

End.son Rirer . ... V. r .. from .. J'"cw 
Baltinwre t.o Amany. 

TR.AVEH. •••••••••.••••••• 

Mn.1, .................... . 

'l\->ll :Ey<"k, 1~50. -----. -·--- --

Cot·;vman, 1~5fl •.•••.•.•. 

Vanderzee. - ...... . 

Castl<'ton .•.••.. - ..... 

Ostt:rhou t - .. 

Cedar Hill..... . . . . . . . . . . ... 1 

I Campbell ....... ., ............. · 1 

8011thl1ase .••.... --···········1 

l j 
N ortb l•a''" ..... - .... · · · · -- · · · ·I 

I 
Winni~'s J'oint. ........ : ..•... · 1 

vanwie ·····-···············--r 

I Mill.,r. .........•..... __ ...... ··\ 

42 30 1~. t?5 ' 

12 30 01. !)(l I 

42 2:-< 20. BH i·3 47 07. c;4 2.lO 30 5:1 ! Tnn :Eyck, 1:--::16 .••.. 
1~6 O~J 1ii ; Mull._ . _ ..... __ . . . 

70 40 5!1 
8 03 58 

4:J :\o 40. 7'2 1 7:1 46 :-i:t 84 15 22 on \ l\r nll. _ .•..... ., 19521 59 
' 111 m 44 

4:2 31 f'I'. G8 i3 45 01. 91 

4:.? 31 3~. mi 73 46 '!G. 11 

4:.1 3:.! 4D. 7() 73 45 HI. 69 

73 44 40. 93 

4~ :JO 52. 70 7:1 45 29. 04 

42 31 4Z. 27 7.J ~5 10. 59 

42 33 !U, 40 7:i 45 06. 00 

42 33 ;;1. 91 

42 :14 03. 51 7:~ 43 59. 55 

2'J1 02 ;:;4 Travt>r. __ .... 

4
8
5 2

0
1 •• 
1 3o~ VanderzPP... ---i 225 26 OG 

·- Traver............... 18~ 03 20 

6 13 44 
206 48 2G 

32 39 12 
34ll 02 19 

13!) 34 16 
Ill 03 47 

200 03 04 
la3 14 28 

RO 40 35 
15 23 49 

342 52 15 
268 00 12 

9 02 49 
:ire 06 55 

75 05 00 
347 H 48 

Vaud('rzeP . _ ... _. . _ ... . 
C:u.tJeton -·--····-- ..... 1 

0MtPrhout. . ........... \ 
CaRt1\.·ton ...... _ ....... _: 

18G 13 3g 
76 49 22 

212 38 27 
161:1 02 31 

Cerlnr Hill . - ....... _ .. __ I ~U9 33 50 
Osterhout. ......... _. 241 O'Z 36 

Castleton·. . . . . . . . . . . . . . . 20 03 22 
O•terbont .............. ·I 3l3 43 49 

Osterhout. .•.......•... -1 
South base .•. _ .......... 

1 

Campbell ......... --· .. . 
Thorp·- ..... ··-···-·-·· 

Winnie's Point .....•.... , 
Thorp --·. -- .... - ....... : 

Van Wie .... -- ... - .... ·I 
Thorp --····· ..... ····-

260 39 44 
195 23 37 

162 5'l 32 
88 01 06 

189 02 44 
122 07 44 

255 04 26 
167 H 57 

2682. 1 
2<J28. 3 

23.54. 7 
31:<4. 0 

1253. 1 
1891. 2 

".!<J44. 4 
2!JJ5. 2 

162!), 3 
l<J73. 6 

2809. 4 
1957. 9 

1363. 6 
274~. 8 

1805. 9 
180'~. 7 

17{6, 5 
1586, 4 

1946, 3 
1820. 4 

1109, 6 
1942. 0 

13811,5 
14~8 

2378. 2 
;l496. ~ 

3096. 7 
5933. !I 

10001.4 
1641. 8 

1. :J5 
1. 9'J 

1. 76 
3.:J7 

5.68 
0.93 

4499.1 2. 56 
3399.7 1.93 

2237. 9 

2933.1 
321)2.:l 

1. 27 

1.67 
1.82 

2575.0 1.46 
3·127. 3 I. 95 

1370. 4 o. 78 
;tlJ6H.1 1. 18 

3219.9 1.83 
32:l!. 7 I, 84 

1777. 4 
2168. 2 

307~.3 
2141.1 

1491.1 
2999.5 

1974. 9 
1971, 4 

1909. fT 
1734. 8 

2128. 4 
1990. 7 

1213. 4 
2123. 7 

1519. 5 
1556. 0 

1. 01 
1.23 

1. 75 
1.22 

0.85 
1. 70 

1.12 
1.12 

1.09 
0,99 

1.21 
1.13 

0.69 
1.'21 

11.86 
11.88 



 

Name of .station. 

-Welch ........................ . 

\"an ReuB~elaer 

Wendell .... 

Papaeanee_ 

Corning . __ . 

Mole ................ . 

Crouts ---·---

Beacon East .... _ 

Old Wl1arf ................... . 

Ilordeu ....... ···- ..... _ ... 

l•lauu ..... . 

Ta.lma<lgc .. ' ..... 

Clapper ........... . 

Elm Tree. ................... . 

Broom .... .' .......... . 

Sllad Ialaml _ ........ . 

Herrick ______ ........ __ ..... . 

Me.Allister ............ . 

Slate ............ . 

Mull Pia.at ... 

Bowlder ................. . 

Mull Cove ...•............ 

Flat Point ...... - ....... -...... . 

! Crann ........... _ ...... ··~- ... . 

Barren Lo~d, south, 1856 .... . 

Vyde Hook .•••.•. --·--- ..... . 

Rc<1 Pole, west ..... ·--· ..... . 

Coeyman's Beacon ............ . 

New llaltimoru beacon .... : . . 

THE UNITED STATES COAST SURVEY. 191 

GEOGRAPHICAL l'OS1Tl0.NS-Coutinued. 

Section Il.-B11d"on Riur, _y_ r., from .Yue Baltimm·.-· to .1l/J1111_11. 

Lat-itul11:;. Lou;;itutle. 
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4:.! 30 4:-:-. 4~ 

21~ 1.i 2fl 
1 
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4::J 30 3.3. 31 7:! 4(i It'. g~i 21 t< t:~ 1 !l Castlf·tm1 

4:l 3tl 11;. 90 

4;2 2fl !)-t 3!1 

t.l 4fi 2ti.·n3 , 

42 !l!l 20. 32 7:! 4fi 3H. 17 

42 ~) 04. i2 73 4G :i~. 98 

4:! 29 19. 87 7~! 4G G7. ~44 

42 28 JG. 91 7:! -iii !iO. :Ja 

42 ~· 18. 34 73 4G !17. 50 

42 ~7 4D. 50 7~ 46 4H. :13 

42 27 40. 36 73 46 25. 26 

42 23 ii2. 82 73 46 4~l. 64 

42 28 31. 34 73 46 4:;_ 00 

42 27 02. 99 73 46 43. 04 

:Hl 43 S:J Ten 1..:yl'k. lS:-)1;_ 

13~ 2;, 24 I \anclerzce .. _ 
G4 11l 2l j :\lull. ....... . 

~O:.! ~w 41 Ht•n·kk .. 
107 :~i 57 I Mul1 ..... 

'2li Oti ·t:i Ca~tlPtou . __ ... 
:{35 4.6 3U Tea Eyck, 185li. 

110 36 30 i ){nil . . . . . . . ... 
303 46 "8 J Ten Eyck, 1"5ti. 

U~7 51 09 ]\full ______ : _ 
227 03 0!..1 ; 1I'raYer. __ .... _. 

2!)"; :~::! 2R Tt:>n Eyek, 1i-'5D .... _ 
~33 40 Ht , Tra·ver .. _ ......... . 

200 56 42: Tr~\'er .............. . 
243 37 44 Teu E,,ck, 18'10 ........ . 

2i8o..04 3!1 Rc<'tl ................... . 
21fi 17 ;,3 TenEyck,18.'Hi. ........ . 

fr~ g¥ ~~ 6~·:11~~~~~ ~ ~~~;~:::::::: ~ 
ll<i 57 57 Barren Isl'd, south, 18..'.ili 
316 06 Sl Reed ................... . 

1'i7 51 3..1 Barren Isl"d, sontlt, 1~5G 
173 06 37 Crann ............... -· 

-21145 51 TraYe1-. •............... 
178 !!4 36 j Mull .. ------···--······· 

25!1 10 38 \ Reed ..... -· ........ -· 
~07 31 17 · T~n Eyck., 185(;_ ..... . 

J;:wk 
aziu~utl1. 

Di:-itoll!t_><;. · Distalll'c. Dbt. 

l "'i:'. 4:1 :~ti 

1:!-i HI J,·) 

;.;Lu :1:.! Uu 
l~ .j _-,, l.J 

1 tiU O~ 5~) 
lll~ Ul Lit) 

-:!I J .:t~i o;~ . 
1-1.-..: ~-t :,i..; 

171 JR O:{ . 
88 37 OU ' 

i!]~ ;..!:\ l!I 
]ti~i lil 3--; 

Qfj!l :l7 ;-,-i 
2-21 ti::! 21 

19ti H l~ 
IaG 1-1 3!.I 

rn:i !i.i 0.1 
40 :.H ~ 

:-t :,?:; 0-J 
~:;~1 U"'i :1~~ 

i:rn ::?.t 4ti 
(j;::: 13 23 I 

:~oo :H '2!1 
4l ::;;1 14 

:Ji' 1C O" 
3ll -t;{ O:! 

l!J 0:3 Ot' 
:.!3 4:! 5\l 

~5 ;1j ;j~I 

:!~ :;1 o::;. 

.Jlcft•r,c.;. 
lTil. i 
lt'\ll ii 

:.!..fOU. 5 
'.{[J( ~ 1 : ~ 

':!f)l?O. :~ 

~1:-::.-:. 1 

llti:). G 
~:!~IL "2 

l(/fl4. ~ 
llt-'9. If 

13!~;J. 7 
130£1. ~ 

142-t .~ 
W!l~. G 

ll!l:i. ~J 
1.V;ij, ·1 

100ti. I 
144:1. ~ 

fl70. 1 
100:;. 1 

~;:;~1.u 

~02·t t! 

11:l'J. j 

l:l:il.l 

1~13. G 
~Oli~. 1 

140:>. '..! 
163;( 2 

1~47." 
;20".ii.] 

:m~ 21lr;1 s:1i.f"i 
].-lt". ~t JO :n:~i. I 

:!t"l H 11 :2:-<1~. ;) 
Hi! 44 2:-5 :~t)4:L ti 

:H-t< i!:, 0,1 
~44 ll:'l 5.~J '. 

I 

22 30 ;-,.o : 
2~i 37 :~,; : 

:17 00 •H 
155 47.10: 

:t·)o 3n ~4-

1-i:~ 47 Li , 

7 Jl }1j i 
·1'i 04 lfi ' 

111 a:l :.!• 
53 41 25 

29 !;j 43 
li3 3f :I<' . 

!l8 0;) 21 j 
:16 18 5:! : 

4:i: ;rn 1:1 , 
190 50 56 ' 

2!lfi ,)7 41 
13(l 07 17 

35'; ;)l 2!) 
3~~ or; 28 

9~~. :, 
10H:!. l 

751. fl 
7'.lO. 7 

:l'.2'.11. {) 
3:!Utl. 7 

12,,;.:i1. j 

18!10. s 
17"iU. :1 
3085. 2 

2~;3. 1 
il759. 4 

4121-!. a 
iJO:i:-:-. H 

Hi'2~ .. f 
:i:u;;:;. 6 

2.'il i. 1 
~it". t-' 

"'21.9 
1200. 2 

:l!lll2. 3 
2(3J7. 7 

r(!rd~·. 
1.~JlJ\i. li 
] )~(I 1 

'.:.!U:!:i.l 
:.n~o .. -, 

~\1:n. 1 
~'..:l-:-1. '.l 

]fl-2.~. fi 
~:.-0:1. (; 

1::.-'JJ_ :.! 
13-01. I 

1:-.'2li. :~ 
1131.; 

15:1~. 1 
10:,;. :, 

J.lifr_.«., 
1•.H; 
1 J,j 

1.ti"; 
1.T1 

0. ::i.~· 

IJ.tll 

130~.l u."':4 
17:30. Ll 0. 9..: 

llilO. '.l 
i;),"'.'.>.:J 

lOGO. '.i 
109~l. ~ 

f.!j't}~). ti 
:::!214. ;2 

ll.(l:t 
u. !;.tu 

0. f.(I 
ll. fj~ 

121W. ti 0. 7~~ 
1,j:.!l. :3 u. ~l} 

1H~~~- 3 
~.!01.11 

153G. ";' I 

Jjf<ti. () 

20:lO. 'j 
;::.!~:.!. G 

1. l:l 
1. 29 

0.6':' 
1. O:.! , 

1.1:. 
1. ao 

911;, () 0 .. i~ 
~J:-<tfi 1.:3:) 

:1106. 4 1. 77 
:t-.:7.J. l :..!. 2[} 

107.f. 4 ' 0. (j[ 
11~H. :J U. ti~ 

F~::!. ~l O. 47 
'i99. l ' 0. 4,) 

~(i!Jl''. :-. 2. 04 ' 
:1:-)G;._::: 2.(l:i 

H1fl.4 O.~~i 
20G';. 7 l. lo 

lHJ;-,_ iJ 1. lU 
:t-t':':L !) 1. fl~ 

24:1:l. u ] ' ;~~) 
3017. ti l. ";1 

4:i.l .J. I~ : ~- .Jj 
2;!2fl. :! ' l.~i 

17PO.~ l.01 
:u;t<u. ;, 2. on 

27.)~. 'I 1. 56 
1070. 4 0. tll 

6BO. 1 0. 39 
1378. 1 o. 7>! 

393!l. 3 2. 24 
29GG. 4 j 1. (}5 

31 46 48' 3GS3. 7 4028. :1 i ~-~!I 
3:''8 24 34 2784. s :iur, :i 1. 7:t 

79 11 16, rnm. 9: H~4. 8 o.s1 
27 32 00 ! J:"f.)2. 4 :J~l2t!. 5 2. 23 



 

192 REPORT OF THE SUPERINTENDEN1' OF 

GEOGRAPHICAL POSITIONS-Continued. 

Section II.-Hudson Rire1', N. Y.,from _Ye11· Baltimm·c to Albany. 

Xame of station. 

Xew llaltimon; signal. ····•R·-· 1 

-----·------
Lm1gitu<lo. 

73 4li 49. 89 

.A...zimuth. To etatiou. 

-----·-----------
0 

::?23 5E 4~1 
1>;0 10 36 

Heell .................... : 
Barren Isl'd, south, 18;jti. ' 

i i 
Back 1 D' t I D' t azimuth. i 113 ancc.

1 
is ance. 

___ I ___ _ 

MPfers. I I'<trds. 
43 59 2J , 2Ufit. 4 : 2'.Wl. 9 

(I 10 36 2Gk 6 ! 2929. ~ 

Di.-,t. i 

Miles. ' 
l.:.!\J 
LtlG 

'\\'"illuw Poiut ..•....•.. _.... 4:.! 3:.! ,).J •. GO 7:1 4-1 57. 02 ;.!413 ~3 31 Thorp ... _ ..... _ ... _. _ .. : G6 24 19 1 17uo. 1 i 
1737. () ! 

19'2•!. 8 
l!JOU. 2 

!. 00 
LOB 1 178 5li 44 Yau ,,~io. _.. 35t{ 5-ti 43 ' 

Sta'.tt~ ---······ ...•....•.....•. ) 42 34 J:J.70 
l 

7;J -H 41. 23 ; 30 1:J 4~ \an \\i1>... 210 13 :io I 
32J 41.l 5~ i Thoqi ·········--··-·-··: ua 41 f.?f>· 

I 
°77~. Q I 

2ll:i. u 
850. 7 

Q313. 5 
0. 4~ ! 
l. :11 '. 

l 

8ruitll's l~land nurth..... 4;! 3:J '22. 7-1 73 44 4:l. 53 ~~ 3~ 3} j \Yim1i~"'.'~ Pnint G:;r_ -2 
801.5 

719. 8 
876. 5 

0.4L l 
o. 50 I 

Smith"s Island, south...... 42 32 :lG. e7 7~ 44 5~). 71 

l~J 0. l:J j \ au '' ic. _ .. __ . 

8 22 5.3 North 1)H:'ie. h1&'. :!-2 4~ 
l::H 53 5:! 

170~. !) 
1;;12. 7 

1862. 3 
1660. 8 

LOG 
0. 94 : 

llirhan.lson ............... . 

Pixitaway ................ . 

'BontelL 

Sill. 

Cow l!-ilarul beacon 

s~allllU('I'hann -

Tidt• frnuge ..•. - •.... 

LowN· l:.Pd .....•............... 

[! pper 1~··d' ... _ .. 

C.an11) .•..•..•.••.............•. 

1'hor11 2 ....•..... 

Yan \'(it.:'8wha1f ......... . 

4:! 34 19. 14 7:{ 4:> o~. 20 

42 32 5$), 17 73 44 33. 78 

.j(! 3~ 11. 73 ' -;3 4.) 30. 46 ' 

4~ 32 14-40 7:3 -45 01. j;! 

1 53 53 Ca~tletou . 

~54 08 43: ~an 1l'"i1~ ................ i 
~t!tt ;:!1 37: Staat~ ...•.. ····--······ 

99 50 13 \:tu WiP.. . .... . 
3511 QU \Timiic":-;J-'oiut. ....... . 

160 57 10 : V:rn "\\ie ..... _ .. . 
lZ:J 49 2J 

1
1 \Vinuh_•l".\ Poi Ht. - - •••• -

3;~3 ilil 0"; 
::n~ 42 31 

Xort.h ba~(. _ ........... . 
Castleton . 

5U 30 37 01'lterhont 
8:2 50 O(i ; ~ill ...... . 

4::? ~n 4i. 20 7:J -1:1 :2tl. OG QG~ 51 01 Castktou . 
17.J 5t..1 2~1 Sill ... 

4~ ::n ~.:l. Oli 73 4:> Hi. 7i t:l~ 02 ."ifl 8ill _. _. 
6t'. 5f:-' 4:2 Sl.'amnie1ila11.n 

332 40 .i~ South lnt~t-·,. 
:l·l:2 Hi .J.;) , Ca~tletoH. __ 

42 :H .J4. 30 7.'1 4-' 3G. 02 2B4 4~ 31 Ca~tlet<JIJ . _ 

4~ 3-;; a~. 41 7:1 44 4:l. 01 

42344-1.63 

1 rn:3 10 l!l sm 

52 45 O·! 
11:.l ... ~ Hi 

20" on :i:1 
jjl 'J{j 2:1 

Sill ....... 
(.'i-dar Hill .. 

:'.>Iiller ... - ....... . 
~~i1rnit:·~ Poh1t _ .. . 

l\Iillcr ........... _. 

..· .. , 

31:1 (I() 1:1 
:!11 Ol 5V Y""a.u Ren~~daer _ .... , ... , 

li4084R~ 
109 21 ;;1 

279 49 57 
Zl.J. 10 39 

3·1t) 5G ;)3 l 
:105 49 03 ' 

Jj.1: :2!~ 20 
13t' 4J 10 

23t) 2\) 40 
262 49 47 

tlf' 51 19 
3;1J ;)O 2i 

3lt' 02 41 
;l·J . ..i .·n• 2ti 

138 41 O:i 
G~ 17 16 

104 42 ;>-1 
1:1 11: 2:1 

23~ 4.J a2 
~W2 41 51 

2B C!i 47 I 

2H ~:> ;)~ 

n:1 uo 5:1 
:o l);J 2-.2 

8.t-1. 5 i 
00U. 4 1 

I 
540. 8 " 

J2;!7. (i I 

I 
1721. 6 ' 

OOtl. 2 I 

101~!. 8 
787. 4 

2309. 3 
661. 0 

59fi. p 
75.J. ii 

774 .. -. 
.. J!t(i. v 
1~21. 4_ I 

Ellll. o ' 

804. 7 
55::.?. 4 , 

1~60. 0 
!J07. 0 

I 
lOCH. 3' 
118•. -0 

186U. 2 : 
2113. 0' 

923. 5 
5J3. d 

501. 4 
134;.I. 5 ,I 

18i':l. G 
993. 2 

1110. 8 
107~. ~ 

o.s'.! I 
0. 31 ' 

o. 34 I 
/). 70 i 

l. 01 I 
0. 5ti 

0. 63 
0.61 

Q;:;z:-). t 1. 44 
7:.:-.J. 9 0. 41 

6:>2. 6 0. 37 
~26. 7 0. 47 

84G. 9 : (), 48 
:H2. 4 0. :ll 

1:333. 7 
l:ll:l. 4 

0. 76 
0. 75 " 

88V. 0 0,50 
604. 1 ll. :14 i 

1481. 2 
991. ~l 

109f. ~ 
1299. 1 

2034. 2 
~w. 7 

0. 85 ! 
0.50 t 

0.6~ i 
0. 7-1 i 

!. tfi 
1.31 

; Marsh ... ._ .. - .... - ..... - ... - . - . -12 :J.4 4G. 45 7:.i 44 4;!. 95 20:..! 1fi 5~' Van ltf'l18selacr .. . 
147 2-t 3-1: "\\"t;ntlPll ........ . 

2-2 li 1:1 i 18911. 1 2073.:; 
2800. 7 

l. IR 
i. o:l 3~7 z:; s:~ 26W. 5 

1ku.rJ>oint --··~--·········-----' 42 3:J 41. 79 1;14.) 0:!.46: 244 ;)7 41 .1\Iiller...... ............ 64 i>B 2.'l: 15&1 . .5 1731. 6 0. !)8 

Dow ..................... . 

Rock ................... .. 

Couper .... -·· ....... __ ..... . 

·wand ................... . 

Wall 

8ton(' ..... ·-·--- ----··-····-·. 

ill"O"°'ll ..••.••••••..••••..•... 

i Hall ............................ i 
l • \ j Pond ........................... i 
I I 

I 
Dca-t.'t>ll Ieiland ..•.... __ .... __ ... ! 

Blunt ... - .. -· ... - -- -· ........... l 
I I 

3 JY 41 \Yinnit··....,1)oi11t .•...•.•.. 13;} 59 39 9tl7.fl 

4~ 37 :!2.6i" 13 44 5(i.TI 5:1 07 44 Corning ..... _ 
108 2110 '.>Ink .............. . 

42 35 09.73 73 4313.95 2:13 :if. 34 Van lt.£>11SfWl:lf'r ••••••• 
151 40 14 \\Tt.:ndell ............. . 

42 3:1 18. 4:1 7:1 4!'1 00. 38 23:-i 2Fl 08 "\~ nn Rensselaf'r .•. 
HO 17 30 Wendell ............ .. 

42 34 53. 81 73 45 0-t CO ~18 2fl 30 Van P-.<'nsselaer .. _ .. . 

42 3;; 30. ()j 73 45 20. 77 

42 ~33 52. 61 73 45 26.8.1 

73 43 10. 91 

42 36 13. 29 73 45 14. 33 

155 08 00 Wrndell ............ .. 

341 44 ~8 
147 31 50 

344 'l:l 40 
279 27 4;J 

3[>,.e:) 36 ]4 
284 o~ 23 

141 58 00 
.';5 5;J 2ti 

'Vand ................ .. 
\\'mclell .............. .. 

i 
Wand ...... --·-·· ...... 1 
Van ltenssdacr .. _. - . _ .. 

1

1
• 

\\~"'nd ···-·· ·-·-···-----
Van ltensselaer .. _ ..... . 

c . I 
\)<.!~::~&·: :: : :: ::: : :: ~ ~~ ·i 

23:; 07 04 
2"8 21 26 

5'.~ 59 16 
334 39 :;3 

;..-) 23 41 
320 17 uo 

38 27 06 
335 07 33 

JG! 44 39 
3'~7 31 34 

1G4 2.3 5:> 
9!1 28 34 

175 36.18 
104 09 03 

321 57 32 
23.5 ~OS 

lr.36. 7 
501. 5 

11u2. 4 
ltJ48. Q 

1354. 9 
1998. 5 

l!l50. 2 
2183. 0 

l17iJ.1 
1023. 7 

1883. 4 
1742. 7 

1874. 6 
1398. 5 

1530. 0 
841. 0 

861. 5 0. 4~ 

1789. 8 1. 02 
541'. 4 o. 31 

1927. 3 1. 10 
1802. 2 1. 02 

148:. 7 -0. 84 
2185. 5 1. 24 

2132. 7 t. 21 
me1. a 1. 36 
128£. 2 
1113. 4 

2059. 6 
1905. 8 

2050.'0 
1529. 4 

1673. 2 
919. 7 

0. 7'.l 
0.64 

1.17 
l. 08 

1.16 
0.87 

0.95 
(),52 

73 45 29. 00 ~G 23 3;; Papscanee .. _ .. _ ........ \ 46 23 52 784. 3 857. 7 0. 49 
3-08 34 37 Van Rensselaer .... - . - --1 128 35 30 ! 2'l6!l. 1 2473. 8 1. 41 

42 36 29. 04 

734:> 28.82 ~gg ~ ~E:.i"".'.~~::::·::::::::.' 1~g~ fg: ~rt~:~ ~~g o.oo 

I 
I- i. 32 

423411.291 734350.90 1091041 Welch .................. 28909511 1786.911954.1 1.11

1 ~-~)~ ----~-~-i_o_3~2_v_a._n_~_'_ie_._-_··_-_·_·_··_·_-_-·_-_-_·,__2_4_3_0_2~3G--'l __ 1_1~_._1_,_~1_s_ss_-_o...l._1_._0_1...c 

42 36 00.05 
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GEOGRAPHICAL POSITIO:XS-Co11li111tell. 

Stdio11 ll-Il11ll.011 Eil'1·r, S. L. fmm .\rw l!<1/i1111n·1 tu .1li11111y. 

~a.rue of. stat~m _ 

Henry.-· - -- . __ .. - .... 

Todd .. --·-···------

Green hush Statiou ..... _ ... _ ... 

'1i-"ef::it .•. -----. 

Small !,')land 

' :Bogart I~land ..... 

Old raHruaa ~1c11ot 1 ca~t g·~1hk 
end. 

GEonoE No. l.. .............. . 

v~:xcH'~ POTXT - ......... -

i Lat1t1nlc. I Lt1ug;itnd1·. 

---~-- -----

4:! :3: tJ:i. ;J';" i 

l 
4" :l7 4;, :H I' 

4;.! .{::: f.14, 4:: 

42 :ri s~. t'.:; I 

' 

i:~ 4-1 '10. 6ti 

4~ :i1 1'' ,.._ 1 1:3 4,-, o~. ~;~ 

42 37 1:: :: I 7:1 4;, i.;. U4 

4c 3,w1. ~1 73 ~_:_:__ 

Tow{'r II ill _ ..... _. :J"' 12 In. l('-'. 11; :H 21i. 0:1 

: ~fl\""Colc ..•.................... 

~\.zirnntl1. 

fi5 ;;~ -11 
JJJ :k 03 

1-t:l 31 :l:l 
:::>,-, 21 ~1 

Dl 4i ~(, 

5 4~ ;)~ 

~n3 .~.o ri-; 
31!1 5U ():.! 

::::--,7 10 1-
;.;~'l) HJ ·±:> 

jj :~!! ;,~ 

I~11J :.!4 at: 

;2H :_!;j ..)1 

4 5:: 2:.1 

('ornin!!: ..... 
.Pap~cauet· .. 

\\",-·,'l1 l:tlo 
}!oh 

,,., l•Atl'rlu .•........ 

TCJ<ltl .•.•.•• 

Cron ts 
TudU .•.•.•. 

I)a11:-;c·a1w1· 
Crouh 

('un1i11~ ..... 
:-3rnali lshrnd .. 

~11rnll ]:->l:md .. 
Ptl}J:-.cauec 

~::n :Tu ~~ T.,-n1'"11·,.., l)Pint . _ 
1 Ci '.t~. ff, Jlpn; 1>1)i!lt ... 

~ ;.4 :;11 S;1rnh· Point .. 
:~C..:f l~ ;.::.1 G(·11r . ..:.i' ~11. 1. _. 

".U ,J(i '.l4 H~l "'••P!l l'ni11t 
;ta ~l H l'ii·~~- l)t. l~. lL ~i~ua1 

~~~'.! ;;:i it1 
~lf-: 11 ~p 

~.::·::! ::~~ ;".1 
~I~ IJ~ ;_H 

Phwy J 1t I.. li. si.g-n:i1 . 
T1n1·1.·rl:Lill. 

l)illPY Pt. I.. H. si.!:Hal 
'fo,,-;:r Hill 

C11poh1 .....• ··- :l,-l 1:~ ~t'- jq j(; :l.-: :rn.1-l 2~~ 1'2 ~1 '[ .. Wfl' um. 
:~4.:-' .1.-, O.J :St•'' Coh· 

.Bhw Row ............•.•...•. #. 3:=; 1:~ 5!1.8<) ~ti ·1:100.·1~ ',.!,.;.:-; 3"' ;m Tower Hill .. 
3:.:-t Ot: :!U ),"('"1 Coli• 

Cop~ic>o ....••..•....••.•........ 31:-'. Ufi ;.?~'.:l.""1 7G 41 1:t~!l '.!i(; O~I ::!1 X("'' Cd1· __ 
1~·.::!141:-, 1'1hll'~~~w. 

Blakist-011'.b light-lwnse pol~..... !li'." 1~ :2~. !H j(i -H i!4. 00 :!:2(l 2t> ;;:~ Bhw ;o-;ow 

f lllukiston"s lig-ht-hou~e, ecIJ1ic:r.. ~lt: 1~ ;J:i. 00 j(; 44 ~-l. Otl 

I Hollis . 7t1 44 2n. :u 

Pa''""paw... .. . . . . . . . . . . . . . . . . . . . :J~ 15 4."i. 112 iti ~l'.i 03. 71 

Nun'HOa.k .......... -------·- .. . 38 14 lti, j!I j(i 3D 29. m 

Lover"• Poiut .................. . 3i' ]~ 2!1. 84 7fi 3~· ~- 71 

, MulherryPoiut ............ 4 •••• 1 3t< Hi -Ot"i..11 7li :is 20.22 

31'.~ 1;. ,"1-1 Co]ll-lil'O. 

lfl 2i 2::.! . Blald~to11·;-; L. H. pok. 
~i·:{ 18 3-2 Cn11 .... ico 

51 l!I O.I Tilakbtt•tl".~. L. JI pnk 
3;)1 53 1!) Cupula 

G~ ;;;~ :l~ 

3:20 O!l 07 

~!l'; ';.!~ JH 
3:1 .jj 07 

Bbki~ton·~ L. 11. 11olt 
Cllpnla ..... 

1,aiqia'T 
~nu's o,,l;:_ 

.')f< :13 lFl '. Pa \\lta "- " 
fl ·Hl 0:1 ' LnYcr'.:--; rnint. 

! 
Society Hill ................ . .38 1.J ;i:J.. lH lfj 3fl 37 . .(ij il.f:i 27 2G : T\1 wp:nY 

::?i:t Ul 58 ~ I..n'"~ r':-: Pt dnt 

~t. Patrick ...... . 38 l4 -0\l. "" 76 43 57. ~o 

Long T'oint. ................... . • ' A< • .\ .1b 14 :!.t :);j , 7fi .n 02. o~ 
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13cnjamin Swau ·:--<north cllirn?H:•.\·. i 
I 

· ,JerMnfah Il11hlJn.!:'d.8 northeast! I 
chinnwy. 

·uathew l"t<>ne·s weet chim11<'Y·-1 :18 18 15. ()j 

Mill House. west chirnnPy ...... : ~S 1: 29. !.13 

7fi 4~1 11. :-:-l\ 

76 4:! 4:-i. Oli 

ji) 4~ 04. 89 I 

:m :m 4J 
363 2-2 4:i 

('cd:1J"Poiut 
Ly1mO<lk<i.-······-·---· 

:.1-12 22 04 1~ik~r'::-; cr .. nk 
~-Jr> 5::> 2:~ Hazel ........... . 

l·f li=l- :~s H:171'l 
1:.! ~O l:J ~ Cornmn-ci~\t J>(,iut. 

Lynn· Howarfl's nortln\Tf•8t 3~ lti ltl. 70 : ":1i .£-;J 1;2. 2:~ 1';-1 .->n .ir; TI:tz(·l 
chimney.. :J.J:J :Jt1 ;2':3 :\ c-..,·tn\v11 

' 

;.![Ii J~ O:l 
'.2! .j t: ,"'),-, 

'.!10 (l:-- H 
'2.'")l :.!1; :JI 

HO ;~-I ;1~ 

·2ffi :!i 'Jl 

:!(j~ (1:1 ::-~ 

:,,W~ -l:J ::!~~ 

1:;11 ; t :r;-
1;0 .-.:1 .j, 

l'.11 l"! -14 
l";"."1 ~:' l l 

l~(J ~q u 
It)'; ~~ 1 J 

111 .; .... ;).J 

Ht: ~~: :~.; 

i:.1 .\fl o.-. 
1;.:, ;::; '!·I 

llj:! ~£!: 11 
HiJ ;,;) -ii) 

1 f1 I 1."'' '.~ :1 
1~1~ -;;ii a.~ 

:J:>l j!I -±:~ 
L 'i :l :~ ..... :.Zi 

40 4:! l!l 
l·H Ob ,It' 

:nno .. 1 
:-r;iilJ :J 

rnt l 
-4:}ii.l. n 

'_5(1'.ri. •2 
1 :1-; : ;. ~ . 

J'";:Jl.:.! 
1-;-::1.1 

J-2:--11. ;, 
;q·..:.t.'.J 

;.:wo.:>. ~f 
':.!lf''ti.;) 

-no.-•. 1 
~0-it.i.: 

"ll:'il.:
:1lliO. !I 

~O-tfl. 4 
10~)~. -i 

;-):,!~';.(I 

l ."111~). -; 

~):.!.I\). :~ 

llfr~. 1 

::!'.JtlL ~ ! 

:H.':- I" 

't-;1 .... :, :; 11 
111..!. \ ~ .. 14 

·i:1L: •.!. lJ 
--t:-;-1. ;~ ~ -, 1 

:~:~J '.j. :2 j. ~" 

l i:.!L:..: o. :1.~ 

l.·~:2. :.! 1 (1":' 
l'.H.-J.t; L ll 

~cm. :J '..!. 1;.t 

:r;--t-1 . .J .... 1:5 

~2-l"';.li l. fr.:; 
'.2\J!~. ~ 1 }, f1;:-

4J~!l. ::.! ~- ;); .. 

~~Jo. c L c; 

~'.fll. ~l l. :-t! 
',.!;)1:: I. 1 1. :~.j 

:!~'.i':. !I 
ll~L! ,, 

:~.-1·J:• 11 ;.! fltl 
1 ti,"1U :1 I~. H-: 

:n:-1:2 ;, ~.1·1 

J'2:li ;-.. (I. :·~ 

:n~=~ . .; L :--~1 

:tcl."d.:l; l.!lti 

:i.-1;11i. ·1 :3::-~~!. ;;! :.:. ~ l 
~:!-::.!. t :.!!!IL. 4 J. ·l-2 

.JI 4~1. 1: .p:1-:. !• :;, .)~ 
~41':.! . .f i ~il -t 1. .-d 

:!U'.1.1 
~HJ:.!~l f, 

:!; J "; ( i. ~I 
1:;:::t.:1 

Jt1:t-. :2" 
1.f(l{l, 1 

-::2:n.l· 
, .. -;1_1, I 

1~-·-. •· 
:{:_! :" ~ I, ;) 

1:.a.o 
!H"i':, (i 

':!:>2. "; 
J 7!•1J. ' 

~l~:.J .. f 

]""'· l 

irq-;_:\ 
:-:~oc. J 

!':G. i 
Qj~~t ;; 

12~~- 0 
:rn;n. a 

!!';3.] 
1 ~,-;7, () 

12,;G. (J 
1,.1?:'. 4 

:.!li(i-,,.; 
: ~~ I u .... . ;, 

"..!-.o ~. ti 
1:-_,iJ:! IJ 

11.1~, 1 
J:l:l1.J 

:.:-i··!.-1 
p,".l,;) 

l'.l:.!:t 1 
:ri!f"";. :; , 

i!l2:J. ~ i 
10: . ...:::.1 

:f1)lfl.:1 
1:1;,~ :1 

!,!;)~!. () 
l:~ t:J. l 

:! l '2~ l .-! 
Hl."!'2. u 

10-2:J:: 
::!B";c. :; 

J:l'.11. 0 
:u14. ~, ~ 

I.;,~ 

(I. G·! 
(1.:-<'; 

l.Jl 
lL :i-4 

I. 71 
1.11 

1. ~l 
:..;.:w 

0. i:!t 
1. e~ 

Jnf;i. :! : 0. GO 
17'2-t. ti ; o. ~Ji: 

i:::-t .. ~ 0. 7P 
21rn. t- 1. 20 
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~:nnt· of ~tatiou. 

,Jaml·~ b·Ic,,illiams· ~olltli :Ji"' ](; -t l. r.) 
chimnr•y. " 

Priest Hou8C:, i-;1_ntth"e~t d1irn- 3~ l;, l.\ 7:.! 
ne:i.·-

C1taJW1 Onk ......... __ ............ :lil J,J :.!;.!. <"'l 

' Pia1za, liurn:w. nortlnn• . .;t ('hirn- 3B 1;, 42. 4fl 
ne~--

Cbnpt·l 11oi11t .•...•••.•.•.•.• 

Sectio11 IIJ.-St. Clement's JJay. 

J . .-011µ:itmk. _,\zi111utl1. To station. 

;ti 1~ -1i. ~f. ~;-.o 41 2:2 llazPl. 
:.H :I fll 3.':' Lynn 0:1k:--. 

~h 1~ :):.!. \ll" ':!D'.! -1;-J ..J.7 Lynn Oak:-; __ ...•. 
~10 :~.::! 2~ (_ n111mt..'l'cial Point. 

iti .n 41. ti!1 ... Fi o~ :~:1 Ca111w ~-Pck ..... . 
1;,7 :n :.!O 1 .. nui uak..,_ .. 

!ti ·1:2 0:3. ;m H-1 0-t o.·i Counnt•rt·ial l'•1iut 
:?2 :-1:-; :u .:\1att'u1; .. !'ly. 

';'fl 41 .ll. 1:2' 1: 51 31 '~l'Wttrwn.. .. ..... 
76 01) ..J.Ci Con1m1'l'd1ll J>oint 

';'(i ,1J 4'i. 5i ;:,;.: lrl i.-1 , (';rnn< 'X'i'»ck 
:n :J!~ .)I-' ' ~~cwtcnn1. 

71 1i Jfi ~t. I':citril'k_ 
;.~ ;J,J. ·t!l ~t. ( "l1·rnn1t .. 

rill ':.!J rni St. JJafrir·k 
tiO t;~ ;!(1 ;-:,t, Cleuwut 

r. J\I 10 ~t. P,1trfrk ..... 
:.!-1 ·1:~ l~~ :-1t. f_'kmcn1 

21 l·! 1!l J_..:o-l-"t ha~" ·- ........... . 
49 :~;~ 10 : "Test lifl~{' 

I\11111' • :;.':" ;;.1 :n. :n 7~; ;~1 fir 1 •• J."i 1 12';2 ;);l 5(; Ea "t ha:·w 

Pf'rsimmon 

LowPr Cetlar .... 

: Machatloc- ...... . 

}{oio:;iPr •.. 

Swau Puint .. _ 

\VhH•' J>oint. 

Lone I ... o('u~t--

Cob Point .... 

East-Noi-niuL ........... -· -----· 

:?iletompkin ..•................•. 
i 
I S•mlnar~ .................... . 
I Dee1> Point.. . . . . . . . ....... . 

I High FMd •... ··············· 

I Bird Neill Troo .............. ·· j 

I I ()~~ ()4, (I~ 

":i on oa. 70 

jfi .Jt' :..!:1. 70 

i 1:1n :H '2f. ChaJH'l l'o.:in 

2:'.i-! ;-,n :-i~-1 Blnff ... --··-· 
~:.?r' ;.?U l:J East bm;e .. _ .. 

194 2.:3 3;J Ea~t bmw .. _. 
2a:J 1.-" ~:{ Ulllff. _ .. 

2:Hl ~3 ;:?r-: l\Iathia:-; I"nlut . 
19.i ·:U ;)! {'J1t1l'T' ('(•d:ll 

hi~ 4fi Oil ; Ea st l1ai-l.P; 
lti7 l"; 2:l Bhiff. _. 

166 33 3-; Bluff ... 
141 17 aD ' Pt>Tsimmou 

·····! 
-~ 

:k~ :..!O m;. 10 71 (l{J :l(i. 1U 122 2r< Hi Pr_·r!:iimmon 
:35~1 Oti o:J Lower Cedar 

J!lfi 4(1 .)() Lower Ct•1lar ..... _ .. 
Hill O!l .t'l .Mm·hadoe ......... _. - . __ 

7fi ::-;:. 10. ns 13!) 5~ '.:Hi LnWo'.'r Cl'(far. 
Bl 08 Ul . Bo~it~1· ... - ..• - .... 

7G 57 :JfJ.14 1;12 ~O 0~1 · ~facluuloc .. 
22G 49 2f ! 8,nm .Point ...... _ ... _. 

147 01 42 \'V'liitf' Point .. . 
17.3 41 :\;) .. 8wt111 Jluint ........... . 

7G :m 3:! .. !J7 IHl 5!6 Hl ~wan l)oiut. .•.......... 
9;.l ~::J 23 "r}1ite Point ....... . 

~8 10 03. 42 i6 46 ~.-06 106 1n 1:3 I Lour· l_,o<'UGt ••.•.• 

3tl 22 no. 46 

; 14~ 51 :i~ i Col> l'oint .............. . 

77 07 57.661' 2".n 19 21 1 '[;ppcr Cedar ••.•.....•.. 
265 35 571' Stewart. ............... . 

77 01 07.1311 3~~ g~ ~~ r;ru~~~'~::.·:::::::::::: 
77 01 40. 87 10 19 12 I Ea't. base .............. . 

I 325 18 4;1 J Serninary ............•. , 

'7 Ol :11. 10 I 347 07 OJ I S!'minary ............. .. 
. 5 35 471 D~"l' Point ............ . 

i I 3e. 2.'> 33. ;,o n 03 s_o. 88 I' 2:l2 10 01 Ea~t bite<• ....•.....•.... 
.c.. ____ _,_i _z:o 39 ss -~luff .................. .. 

lla«l.; _____ I - : I I 
azimnth. '. lll~tan~·e.' I>i8tnncc.:.

1 

Dist. ! 

---------·· 1· Jletnb. ]'a~~.:.-1· Jfilu. I 

70 -11 4() 1.:-11'. 4 f.:19. 4 0. 47 : 
i:~~ ll-2 1~· lOliii. ';.! lltiti-. 0 : 0. t16 I 

;.!!I 4H 11 ltl75. 4 2050. 91 O], ?.~ ; 
:30 :J'"' -U J Ofl:J. G lOtl!J. 7 . ..,_ i 

:.!{ii" U4 4-; 1 ~7l. () 20411. 1 I 1. 16 i 
~{;Jj 3:~ 00 20!l\). ~ 2~fJtJ. 2 1 l. :JO · 

:N~·11:~47 lh3·l.7 129:i.!ll 0.74 
:JJ:2 ;1~> 01 2:~Gti. 0 ~j87. 4 i J. 47 

lffi ;Jl 22 : 11o:t fi 1206 8' I o. fin 
~~li 00 ;.!! f 10:.!l. 4- J llji: ~' ' II. fi:l 

~2'.lR mi :n ~o:tt ~ 2-~l~. 1 1. ~c 
:Jl:J 3\l ·1: 7ti·L 1 tc:J3. U 0. 47 

2:)1 lfi ;-);i I 

;,,;;)~ ~)! :i:.! 

~t~O ~:{ ~;-, 

;.;-!Ir 1~~ '.1;2 1 

i~ti 40 O!l ' 
:20-l tl ::;J ; 

5201 u .>.:: 
::2:l!J 3:! ;21 

2:-1~6.ti: 
3:[dll.·l 

1c:17." · 
:,!;Jr::i' .. :) 

4k7. t-j 

lG·W. ~ 

1J ~9. 0 

:!~:~~- 5 , 
:!JUt;,·J 

27fi:~. 0 
3e(l0. 7 

17!)1. 0 
20-i:>. 4 

5:J:l. 2 
lr'!QO. !J 

~Hl.4 
2"HO. ti 

], 57 
~. l~• 

1 .. 02 : 
1.til 

0. 3U 
1. ()~ 

0.7-1 

1. :39 
J. JG 

302 ,-);! 3(j :~71 <-'. 7 ' 40116. 6 2. :JJ 
::s:m :-s;\ ;z7 , ·171J~. 0 .:1l4K ii :!. !1:3 

74 54 11 
41'" ;2~ 10 i 

H 24 07 i 
53 ;.W l~: 

;}() 27 22 
lJ .14 ~~ 

342 4;, o~ 
7 li 11~ 

:H6 32 ;)!l 
:~:JI lii ;.!:~ 

~ 2ri :.!1 
7~l o-; ~o 

16 47 ·ll 
:H~• Oll 17 

:~19 :"iO 35 
2Gl o:-; IHl 

332 4~ 19 
4tj 50 5!) 

a2G 5H :.il 
355 41 16 

29~ 23 18 
i.!72 20 [;9 

2R6 14 10 
32~ 49 09 

41 21 00 
s:. 37 06 

212· 03 09 
1;;9 02 11 

100 18 56 
145 19 04 

1-01 01 1s I 
185 35 43 

52 11 06 
00 42 23 

r/02~. ;l 
ClttO.; 

:i:J47. 4 
5UL"'i. n 

... )~\1 ~- 1 
4:rn:;. :·1 : 

~o.~u. 11 
574-L) 

A7i'H. 4 
67i0. 0 

fi06fl. ;. 
6140.1 

!"tf'l:J. F 
47"40. 7 

8P:l6. 4 
foli.:<:'2. 0 

rn:>BH. l 
521~. 2 

4. ~:t!) 
3.R;J 

:.i. 15 I 
3. 49 ! 

I 
3.:JO ! 
'2. 71 I 

I 
5.02 ! 
3 .. Jj I 

I 
u. O"l ! 
2.96 

4·n~) .1 i ..JTn. s ~-fin 
:12~;;: 8 I 33~8. 7 ;.!, (I() 

fi~HiO. 4 I 

filG4. 3 \ 

7:~n·;_ 1 
ti~2:J. I 

9-116. 8 
49;17. 3 

~017. 4 
10131. l 

775(i. 8 
)0368. 7 

12411. 1 
11419. 5 

500>!.0 
2701. 1 

2741.f> 
4653. 6 

3~6:i. 6 
1437. 3 

~J2.1 / 
1684. 4 I 

31~2. 6 I 
"6:17. 81 

7611. f) 

Gi11. l 

ROn 7 
7403. 7 

1029i. 0 
0399. 3 

87f)7. {i 

11079. 1 

8422. 6 
ll338. 9 

13572. 4 
12488. 0 

6417. 0 
:J%:J.8 

3001. 4 
5089. 0 

3899. 2 
1571. 8 

3'.!00. 5 
1842. 0 

3480. 4 
61~3 

4. 3:! 
3. 8:l 

5.85 
3. 07 

4. !18 
6.30 

4.8~ 
6. 44 

7. 7t' 
7.10 

3.6;:) 
1. G8 

1. 71 
2.89 

2.~ 
O.Em 

l.B2 
1.05 

1.98 
a. 00 
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HEOGHAPH ICAL POSITHJSS-Uontimw<1. 

1~atit11ill'. 

Porti"o Hm1sf'. ~onth chi11rnr-_•-: :~"' ~~; uo. !17 

WLite house oi1 point. t hiHl1J(',\.. :t~ :-!!I 41. .t!l 

HonHC: on ll1uff. snuth d1hnnf'.\' :J~ :m ::JO . .Ii 

l'ort TohaN·o <'onrt-ho11°'l'. <'ll· :1~ :{tJ :r;-. 1: 
po la. 

~Iuil1iHR, poplar. :~.~· :l:~ t ;_ l~ 

8rclion 111.-Polomac lliccr. 

, , HI ·!.-L :n 

, , Oi_; .5:J. t<(~ 

_\ zimntiJ. 

1J11 0'7 :B East lta..:;1 · 
(j, ... :!::J HI rp}'l'l' C1·t1aL 

1";1l 2-;- :!II E<l~t hn;.ie 
11 ... :.!~ :.!:- Cliap.-1 p,.J1:1t 

2~:1 2~1 4'; <'l1apPl Pi1i1.1t 
2:r~ l!I 4-; Ht c·11 l'oiut 

';!;l.t :H 04- lku;i }'niut 
207 .J;1 31 Hi;,.:.h Fidt1. 

.'.i':' :r:- 41 Hi,: . .d1 Fit>-1'1 
;.!:; s-i l'.J Hc1 p l'ui11t 

:n 2; ::s.. Hi;..:.11 T='i'"l1l 
~O ,){i (J.I H1·Pp ruiut 

~:! ~Ji hi HJ•.-h Fif>l1l 
1;1 ~1.-:: 013 ·l>l'~P r~ii1:1·---

:lD:! 1"i n:i Hli11f .. 
li::- 00 0:-! l::i~t h;lt-\1' 

; Cbimury at Matliias Po:11t ... _.. :~S ;n 4'.l. :3~ ':1'21 ·tll 0:1 B1aiL. 
17::- 11; 1.-, l~a.~:! h:u·w 

I 
1 Two-story wldh 11nnsc. f"i1,"'.t :~tl :.!'.:.! ·!.:.. :1 
: chimneY. • 

:1(1·1 -i':! :.!-t )f1·t1nnpki1i 
~l"..J- 0~1 11:1 :--itt·wart . ___ ... 

Small wLifr hous", :--.onih d1im- :i,~ :.::~ n ·. 10 •, (Ji-: :n. 40 :Ji~· '.1'-' 4;, ?\l•·t1nnpl-in. 
11r;;. '24:~ 4ti l l r PP•'l' L\•d;i1-. 

I Hom;(•. ""11Hc ·t:him111·> \1 ith :k 2~ J(i, I' il:.i 1::-. ]-;l ::.;1 ::\1 o,-) )Idnmpl iu 
llla('k top. 3;,i; :!4 ;in ~ln;r:n t 

:Nanjrmoy, poplar. 3i'.."~:1.i:Lo~1 i10-:::1.rio 11·1:~.JO :'\tl't'lrnnlin 
:!.JJ 4~ ll:i T'Jlpf·~· i.'l'•lar 

RobertS11ealrn'bon~'"rn:-i.tdli111- :l:-- :rl 26. 1r;- "':7 Vi :~P. 1(; :1:-Jfl 1~ 40 )[l'timn>kin 
m.~;_y. '2-t:) . .tf) :-)9,.., r11pt•r (', d.tL 

~ Honse at Pope~s CI"f"Pk, south a ... ~:l 3~. 1;:i Iii .w lJ. ~f1 ::H :l!"f ;)~ Pl'Y-~immon 
:1 ;,, ni 1~.1 ... i1·r 1 apex.. 

1 l\In~. Watt"'on·8 housr. ;-J:011th1•flR~ :~:.-- ':.!~ :11. '.!:..! 'tl .Jr-- .-JO. 2:s ·- Hi ;111 ]lf,r.-.immtr11 
H 11 l!o..,it'1' chimm•y. 

Two-~tor""\' whitt• homw. :-;nutil 
west dlinmcy. 

41 :W :.~ )J nl'l1a1loe. 
1:.! I:l :w i J!o~iPl' 

Mri;;. Ilnrri.~' hon~c. sont1was.t :ll'"' :!O 1.-1. 4i:~ -;(i :i':i li. 3'2 :-<t; :n ;=;;~ :\l:whadoe 
diimnP.y. 32f\ .)0 ·1:3 k\Yllll l)oiut _ 

R(:"{l chironE\\T :i~ :!I :n. :;1i 77 00 :i!I, 40 :n:i -11 a:~ S\Y:lll Poillf 
301 5:.! ltJ -Lqwer ( \·,~~u· 

Hons.fl D(':lr Rosier's CJ'('•·k. !i~ li i!O :l.'"1 77 on 2;,. . ..i.-, : 2,-.':..,I 17 01 Coli Puiiit - -
northeast chinmt•y. ~GH O~ ;;~1 Swan Voi11L. 

PnJ>lar 011 Swan Point ..... _ . . . aH li' 10. G~ "i:li ,-)·I 'i!·!. 77 !Hl 411 4~ ~W[lll Poi:nt 
J;?:l Hi ;-);, Ho~i,·r 

V\,.utson'shonsl',SOUthchirnne:v. 32 l;i ·':l:t!l:~ ~r; ;;";' :-i::J.07 27'.1 r•1 11 C1)h Pnint 
1 ~H 4:> 4!1 ~wau J>nint . 

Go1ihnan'R }1ousc. northra.i~t 31-". l:i- Ofl. 7ti ';ti ;)'J :2'7. G:l l:ifl 4:) 34 \\~hitl' Point 
chi1nney. · l.l:'I 23 Oi )ial'hailoe --·-·- _ 

Ohl chimney at. Rosi••r .. _ .. _ 38 lli !';0. e:-l 

Bf!!; OaliHousr, •outhwest chitn· 3~ 1~ l:i. fj4 
ney. 

01<1 wimlmill ...••....•.... 32 lli 1:-1. f17 

715 5!1 4!i. :10 30"; 02 3f; Ro;;;ipt· 
ltHJ rn- 2(1 l\laehado1· 

iii [,6 1;-;. 4:-3 i lfl:~) 21 20 Swm1 Point. 
'2:.IJ ~i6 0-1 L'ob l'nint _ .. 

117 -5fi l::l Rn..-..irr . 
'Zit ~2 30 . Coll l'oiut. 

.... \tlan1s. ---· ··-·--···--·-- 77 (l~ 4:1. 551 
71 Of• 4.1. (i4- ! 

2i7 10 01 i f;tflwart. . _ 
2~ti 42 06 1 .MN-0m11ki u .. 

i 1Vheat .•••.•.•••.•.•.•...... 38 20 37. (}>,.'! 

' I Grim<es .......•...•.•.•..•...... 

I Maryland .........•........... :is 21 41. 77 

I 
71 l I !'">ti. 'fll 

71· 12 40 . .J1 

2-2.'"i 31 49 J M°l'tompkin ... 
]EO 50 37 j AdmnH. 

2!il :;o 14 ; Wl1r·at. 
219 41 24 i .Ad:unR. 

3-10 ::17 40 ~ Grime1' . . .. . 
2!1:> ll!I 40 I Wheat .... . 

!~ad~ 
azim1;,th. 

J/, ,,,,,,,_ 1·1r11f., Jlil._·; 
:!~ 10 (It; 1i~ :~·n-~. :1 r.n. 1 :1. -(111 

'.ld-'.,!~·tl:l .-~\~.~ :-~~--:t:1 _-,_10 

:t-.o ~i; .·.:! 1>-:~ i. fl 1; •. -, •. ,.. :t !l11 
;).·,,..~;\~:2 ~~li7.:i '!iilJI.~~ ;,_H 

l li~ ~(I 2: Jt,:J:. '.~ l j~lU .. -1 1. u·; 
;,";' ;21 I :2:1 1 ti:~ I. :l } j ':'J. ~I J. I J 

;,.j :n :{.1 1.J-:m_·,! i.-.ti--LO II '-'!I 
~i :1t; 0,-: :.::<~li..... .!HI:..!.:.! 1. -;:1; 

2J'7 :r; 20 !l.i:!. n 111.J 1. i o . .-.i1 
~u:; :-.:; .,i,-1 :;:EJI. _-, :..!tir,. ~ l -t!1 

21a :J: O'.l :..!1\~,:~. i ::-1.1:-,, ~ 1. -;::---
2110 ,j:-; :-m J1>:.'!~.-:- :b1i~.:.; ;.!. -..:.-. 

;l0-2 ;J1; ;.-2 :.l-11 '..!. ;~ 2~;:~--- 0 1 . .-.u 
1:',-) :r"i :J::- fl.JJ. O -!-J-~~:;- :1 :.!. :1;.; 

,,-J J~. 1.~ .i:wn. r> -.i-;:~.;:, ':.!. i:! 
3.J::- OU tJ:.I ,"i:,:j.L ti .)'";·!1i. '2 :t '.!Ii 

11 41 11'"'' 4-Li.J. l\ 4:=.'71. :1 ;.!. ii 
;):1t- J~~ 11 :>:H!l. 1 :i:---1:• j :~.:I:.! 

1-2~ ·-1:J l(i :..!-1-H. :-~ 1. ;,:_! 
lU..J. 11 U<; 4:-:1-L l :i :). 11:..: 

1.),'.;: ;)'.l (Jii 

G:) -;..: 11 

20: :~::2 fl;) 
1-;-i; :r1 o~; 

] !Jl -1:~ ;)J 
7:i ·1!t "2..f 

1::+ l:.1 41 
{).) .f·__! :~~· 

:2'.2-J·'. q 

:i:.;;5-,!, 0 

:i-:.;:i. ~ 
41:l:L :1 

:~.~1ii:1. ::! 
:~-!~ll .. -i 

~t);;~'- j 
4·.!'.ll. 

:..!-1.i!l,:{: 1. -W 
.-.::!I. ti , ;; -~-~. 

.)il '..!. :.! :~. :!:i 
4:---t~. I :.!. i.-) 

:kfl:--', ,... •l "·~ 

:$.~1..:;. ~ ':!. I 1 ! 

::!.-.: ... 1;_-; 1 ti-! 
4~~fl3. :~ ':! 1;-;-

·21.J ,-1:~ 01 :tHLli :~.-i-H.!I :!.lll 
1,..J :-1:~ 3~ l:Wtl .. _ ;, H::l!H. :i .. l:! 

;t,-):,! 1:-~ ;):-: ~.-->1:1:L -t -;.?j':r;. ti l. ;-,1; 
1:-:: n :~:-. 11:.!:J--l. ~· l:!-J;"'C. O t>. 9.~ 

22i 1~1 :t-, 
l ! ~:! 1 :.! ,-\o 

.J.l!l.l. ·t 
~10:1. ~ 

4.l~I". ti ' '2. ti! 
!I! l.),). .") ;, . I~· ; 

~1i-1; ~'.1 ;)(I .J .... :tt ..i :'i'.:!:-1.; •. ii ;t no 
1-J~! 5-..t 01 Ul~l. ~ 6t):l:3. !! ;t :--U 

1:n .f-t ;)1; ' l 103G. F< 12nn~~ _-, •i. :--:1i 
1~1 ;,J :~! ;k:.!'..!. '; H""'U. 4 ;!. :t-;: 

11l4 ·:H Ill 14!n1-. tl lfi:U."1. 7 ~~- 2;:. 
8~ U JI; 7'71-l. ~ ,'-·l:lt;, ll ._i, ';~I 

;,i7.f; 40 1:~ JJ:W. 1 J>.?:f1;, tJ 0. ""i!l 
;.:!fj;~ lii ;j,-) °4'.Jl '.I. • :::tit)ll. ~ 4. ~l:,! 

93 ;,,-> 4:{ l(l{;!f~. !) 117i)fl. () Ii.(;;, 
;d 41 ~~I .i:1f'~l. 4 .'"•HP. j :t IO 

~!.1!1 4.i :J: ~1W. :~ !-'~;). I o. tltl 
a;~:J :.!l l(l ltJ;.!'.!(l. !) 111 'Ji. I} 1), ;{:, 

12-;- o~ :-;-;
:H!' lt' .>I 

9 :!~ 00 
; •. -, :1!1 :l6 

2flj' :-).i :.?:1 
!n~· :.!"i ~.J 

!l7 12 rn 
10t: ~;_l l:l 

45 :J2 !")I.I 
Cl :•1 3t' 

~1 51 :ti 
3!J 4;2 4'7 

154i Jf.l ff7 
115 11 2~l 

2.J. ;; i 2'7. !I O. ll:! 
tiH;i. -1 fii;!n. 4 ::L c:! 

Hfi'.l:1. ·I 10:->:~-t ·'"' !').!)!I 
JOU.:'!'. 'i 110;1;t t' Ii.;!'; 

2:!4~. '.! 
llti·IG. ~ 

!)30-t p 
:!'713. 5 i 
3fii'i. 8 
:HU:l 

3220. ~ 
50t)/:". 4 

2ff72. I 
4tifl"J. i-: 

I 

~1; • ..;. 0 
l:!i;Hi. fi 

!)~{Jl. 1 
2~167. 4 

401G. ;i 
:JiK1 .. -, 

3.121, [1 
5542. 7 

2!lQ2.1 
51:~1. H 

3.ao 
1. fi!I 

::!.!JU 
:1.1: •. 

1.G-ti 
2. 9~ 



 

200 REPORT OF THE SUPERINTENDENT OF 

GEOGRAPHICAL POSITIONS-Continued. 

Section IlI,-PQtomac River. 

Name of station. 

I
i : . 

1
/ Back 

_ i-"-L_a_ti_t_ud_e_._I_ Longit.~~· Azimuth. ! ---'I-'o-•ta_t,_io_n_. ___ / azimuth. 

I 
Cloopatra ...... .. ·-·-··-i 

! 

\ Wa~ner ____ _ 

i 
.Ac.qnia Cree le __ 

! Dana. 

Brent ................. .. 

Smith's Point .......• : ....... . 

Liverpool ................... . 

Virginia ...................... . 

San!ly ..... _ -...... - .. 

Chapwwamsiei .....••. 

Fairoak ................ . 

Shipping Point ......... . 

38 19 54. Ba 

38 22 2";. 66 

3R 2.1 13. 34 

3E 2.5 2!1. 04 

38 21 52. 16 

3B ~i 46. 41 

C I II : 

7'7 15 aa. 9,:i , 2"32 42 30 ' Maryland .......... .. 
261 05 18 i Gl'ime• ...... .. 

7'; 14 01. 51 2G 40 17 I Cl~opatra 
32:1 57 4[, i Grimes ..... . 

77 17 36. 08 i !325 36 22 Cl€oplltrn. .. _ .. 
216 48 23 Marylanrl .... 

78 14 52. 60 

77 18 56. 80 

'77 1;) 37. 65 

77 1.J 56. 78 

63 40 51 ..A.cquia Creek 
10 25 2'.l ' Cleopatra .... 

I 
3()5 12 32 1 Dana 
342 19 28 Acq uia C1·eek ........... 

1 

340 ~ 28 
10'-' 55 03 

3r;5 02 01 
45 52 55 

I 
Dana ... . 
Ereut ... . 

Smith's J>oint 
Eren1 ....... . 

52 44 21 
81 07 36 

206 39 1G 
141 59 OS! 

145 :!7 35 
96 51 27 

243 39 10 
190 24 f>3 

123 ].) 04 
162 20 18 

160 26 56 
2&::! 52 ~m 

175 0-2 13 
22::> a1 o:~ 

38 2!l 14. 29 77 18 26. 18 306 47 lG Li rnrpool. .. . 126 48 49 
186 05 5;J 

38 29 17. 55 •7 10 02 on i 
i 

38 30 20. 39 

! 
77 17 30. H I 

I 

38 30 34. 4~ 77 15 31. 98 

3e 31 34. e;; 77 10 .it. sa 

/j 00 12 llrent ...... .. 

88 21 51 Vir¢.nia ......... _. . . . . 268 20 21 
31 01 52 llrent . _... 211 uo Q3 

312 01 58 
33 ~4 24 

e1 21 20 
11 07 ()5 

31"1 44 40 
27 18 16 

Sa,nd;r.. . . . . . . 132 02 rh:I 
-Virginia . . . . . . ....... ·i 21:i 2:3 49 

I 
Cltapowam:;sit• .. _ ._ ._ ._ ._ ._ ._ ._ ._·.I 2fi1 20 06 
:S:HHL~· _. . . . . . . 197 Ofi 4(i 

Fairuak ..... 
Chapow:1m8it• 

1:l7 4;; 201 i 
207 17 46 

Distance. Distance.! Dist. I 

Meters. --;::::-I MU,,;/ 

5271. 9 5765. 2 3. SIB 
4909. 9 S369. 3 3. ()5 

I 

5442. 9 5952. 2 3. 38 
54~7. 4 I 5968. l 

1

3. 39 

50.15. 8 .5507. 0 3. 13 ! 

7224. 6 WW. 6 4. 49 

4427. 2 
62'..!2. 3 

7252. 7 
6452. 0 

3265. 7" 
4955.!3 

5361.3 
6081. 7 

452~. 4 
6~83. 4 

3493. l 
8'.lrn. s 

2892. 1 ) 
2440. 2 . 

I 
2909. 5 '. 
247ft :1 ' 

2:m. 5 i 
258:t 1 

i 
4841.5 11. 75 · 
6804. 5 3. 87 I 

7931.4 4. ~l 
7055. 7 4. 01 

3571.11 
5419.21 

5862.9 
6650.8 

2.03 i 

3.0t: 

3.33 
3. 78 

49-l:i. 5 2. 81 
7ti31i. 8 4. 34 

3820.() 
8988. 6 

31&2. 7 
2668. 5 

3181. 7 
21:~3 

275Z. O 
28'24. 8 

2.17 
5.11 

1. 80 
1. 52 

1. 81 
1. 54 

1. '"' l. 61 

! lludd's F<'l'f,\'. _ ....... .. jj" 1 •1 58. 47 9~ 50 24 Shipping J•oint. . 273 4!1 20 2'J09. 0 274:~. 7 
2tl.'.>5.3 

], 56 
l.17 i 

CodqiilPoint .................. i 3t- 3:J rn.1n 

Stump Neck .. 8 •••••••••••••••• n 13 11. 33 

Frre~t.011~ 1 J>oint ....... . 3~ 3;, ;l(1, 18 Ti 14 31. 61 

I . 

I
I Indian Reatl. - .. .. . .. . . . . .. .. .. i 

! 
77 lU 43. !.JI 

High Point •.. - .................. j 38 37 0'2. 8~1 
I 

77 12 00. OB 

Turtfo .................. : i 38 ;i; 10. 66 . 

I 
l 

77 14 23. 70 

'(Jc00f1nan ...................... 38 :J8 JU. 75 77 1~ 41. -49 

! Urrpaintetl honRe, AAnthchimTit'~-1 38 23 45. 7H 

Two-st.ors hons.~, chitnne;y .. - ... i 38 22 06.11 

77 14 58. !)4 

77 10 34. 78 

I 
Black buoy off Mm')·Lmt1 P<>int., 

Unpaintedhouae,southchimneyl 

: Whlto honae, white chimney

1 

••• 

.. E'lsh-houAe, chimney .......... --1 

I Lari:" fiMb·bouse, north gable J 
j entl. j 

I
. White fish-house, chimney ..•• j 

· Whitehou...,nearAcqaiaCre,ck, 

l 
north ehtmney. 

.lionae at :Marlborough Point, 
nOl'th chimney. 

38 21 0'7. 25 17 l} 59. 76 

38 2!! o~. 6-! 77 13 07. H 

38 2';! 21. 44 77 13 32. 49 

3B 20 21. 65 77 11 20. 43 

38 19 52. !l9 77 13 37. 72 

38 21 37. OS 17 111 18. 79 

as 23 42. 3ti [ 77 IB 41. 26 
I 

38 21 16. 'Ill I 77 17 10. 79 

2..'i :i:; 2.1t Fairoak ... _____ _ 

34i. 58 52 [ .Eudd'~ Ferr.\" .. 
29-.00 26 : Shipping l'oin t _ . 

205 35 04 1 E79. 4 

167 5!J 11 . 3459. 4 
20t:'! ~o 40 : 3677. o 

~ ~r i~ i ~~~t1J?~t:l~~~~-l:~ ~: :: :: . : : :: ~I~ ~g fi~ . 3321. 0 
4002. 2 

330 30 H . Stump Neck . .. . .. .. .. .. 155 :11 04 : 
lH 42 l!l 1 l:oekpi.t Point ........... : 19~ 41 44 

<!2 :1~3 
35 :15 58 

52 09 57 
l:J 37 5V 

273 f">G 04 
3 32 44 

5:l O!l 53 
28 20 29 

llf< 54 26 
7 46 l:l 

31 54 34 
33-0 31 10 

}'recstone l'oint. 
Stump X eek ... 

J.i'ref>stonc Point 
~tumµ Neok .... , 

High Foint ... . 
}'reetttonc 1.1oint ..••..... 

Turtle ...... .. 
}'rHestone I•oiut ...... . 

Jkent .. ·.;..· ......... . 
l:leopatra ............. . 

Grimes .............. . 
Wheat ............... .. 

a~~ ~ ~~ ~~~E~!r.~ : : : : : : : 
331 16 53 Grime" .......... __ .. .. 
91 3~ 45 .Acqu!a Creek ........ .. 

327 43 41 Grimes .............. .. 
86 30 07 .AcquiR Creek ......... . 

1344956 Wagner ............. .. 
141 46 31 :Maryland ............. . 

163 36 35 Dana ................. . 
ll02 2tl 24 Maryland ......... _ .. .. 

l!96 27 31 
57 03 02 

292 58 47 
lll1I 08 29 

Wheat ......... .. 
Cleopatra .. __ ... . 

~'!~~:·::::::::::--
ll225&56 llana ............... .. 
31$ 3l 48 Cl<lOpatr& ... - . -- . --- - --

202 :n 41 
215 ;14 26 

23-2 08 22 
l!J:l :J7 OG 

935734. 
183 32 39 

23308 49 
206 19 20 

298 51 58 
187 45 48 

211 fJ.'l 43 
156 31 40 

247 13 43 
177 09 21 

151 17 37 
271 35 58 

147 44 411 
266 27 36 

314 48 16 
321 45 41 

343 31) 49 
22 28 59 

116 29 116 
237 00 58 

113 00 31 
.00 10 Sl 

43 01 22 
138 32 45 

I 

4687. 5 ' 
4272. 6 ' 

5556. 4 
613L. 3 i 

4642. s I 
7320.[;. 

3482. 4 
3-094. 3 

3()8\), 0 
5613. 0 

659-0.4 
718;). 4 

3773.3 
2994. 6 

5771.;, 
1390. 2 

3565. 0 
652:!. 7 

4346. 8 
5923. 7 

55tl. 7 
3144. 9 

6439.1 
3629. 7 

4153.6 
5792. 6 

9510.3 
5620. 3 

4911.0 
3368. ll 

3783.1 
4-021. 1 

3631. 7 
4475.1 

[;120.1 
4&72.3 

607G. 3 
6705.0 

5()77.3 
8005. 6 

396B.,.\! 
3383.'l:l 

337B.O 
6138.2 

m'T.O 
7857. 7 

41ll6. 4 
3274. 8 

6311. 5 
152U.3 

3898.6 
7134.1 

4753.5 
6477.9 

6ll21. 5 
3439.2 

7041.7 
3969.3 

4542.!l 
fl331. 6 

lOOI0.1 
1U46.ll 

5371:1 
~ .. 

2.15 : 
2. ~B ! 

2. ll6 . 
2. !14 

2.Ql 
2. (;6 

3.45: 
3. 81 . 

l!.88 i 

4 . .5!l 

2.16 
l. 92 

1. !12 
3.49 

4. 09 
4. 46 



 

THE UNITED STATES COAST SURVEY. 

GEOGRAPHICAL POSITIONS-Continued. 

I Name of station. 

1

1 

House on Marlboroug:b Hill, 
north chimne~·. 

White house near Cl(•opatra, 1 
narth chimney. • ; 

:le 21 19. :lG ' 

a.~ 1n ~o. 4:i 

Secti011 1 Jl.-I'ntomar· J:irrl'. 

Longitml<·. 

77 tB -:..)·o. :n 

AzimuiJi. To .;.;htimL 

0 

2G:i 1.J a7 ~inr_ylant1. __ . __ 
~i.:l 5-:2 lll IJ:.rna -·--------

;:!2.J :i:i 4fi :::Unryland ..... . 
~l~\ 3i og · ClPnp:1tr:1 

nal'.k 
a1.i1tt1nl1. 

t':-r 1'.! 1:! 
:-1:1 ;-,~ 1 ~ 

1;; ;,-, ]'. 
:...1~ ~l :1i; ..i.~ 

Two--st-0ry brown honsP-, H.outL ' :ip 24 18. 3J 77 1;, IJ. 4h 112 CH.i 4-< Brt•nt .. ____ _ "21i2 IH :li 
1 ~<l: no ·l:c! ebimney~ witl1 white tnp. ~ 4 00 !)";' Clf'opat1 a 

Hvuse with portico over tfoor, i 3A 27 57. 2J 
eaQt cl1imne.y. ; 

71 19 10. 00 34"7 5!) 00 
35:1 5t" 30 

.Aqnin C-rcd;:. 
Hn•11t_. 

1(1';. ,-1'.I :i,... 
1 ~ :, ;-J...; :t ... 

Hoar's house, east. cltimne~· ..... i 3~ 29 2't. Bi ~ ii· 18 21. 81 2i.;) 2] 27 ~am1y . _ ... _. 
1.J 13 11 Yirµiufa 

f),) -:!".! .-• .j 
1:t.i J:{ 0':' 

Posey's houl*', south ch.lnnwy .. 38 :n 2:1. ~J 77 14 O:J. it_i U:! 20 :~:! Sh ippi n~ Pornt. __ . _ 
8!) 28 17 UudcfK :FeTry _ ... _. 

':2i"! l." :)'i 
;21;\1 -J::- o:{ 

Chimney, wit!J white t<Jp. _. __ . 38 31 lt. ;,c ;·7 }j" 00. ;j:,2 2-2;J 01 4~ t-;hip11ing roini -
26.:l 31 57 , Bmld'sFer1y ... 

4:2 o~! on 
~:~ :n n 

House at Shipping Poh1t. nort.h 
chimney. 

Buins, tall i·e-tl <•hhnnP.\' . · 

Chicomoxeu barn, sou~h gablt>__\ 

! 
Cock1lit Point, flag. __ .......... ·I 
Ma.t. of old hoRL -- -- ___ ........ : 

I 
Freestone, flag.------ ___ ._ .... ·I 
Fi,.h-house, whit-Ochimney. ___ .. i 

! 
Three small hou8(!6, northern· I 

moot chimney. I 
Houi:m with six chimne'.\"f', cen- r 

ter chimney on south en<i. i 
I 

Sycamore ....... __ ......... ____ j 

North Indian Head ..... __ . ___ . I 
I 

Pye's Wharf .............. __ .. ..! 
' i 

Hallowing Point .. _ .. ___ .... __ . -1 

Pa.mnnkey Cl'fl0k ....••. -- ...... 1 

:IR 31 :!4. G7 i 
I 

38 31 :li'. 2F 

38 3~ 13. :lJ I 

38 34 57. 70 

:!8 35 21. fi4 

38 36 Ii!. 43 

38 34 19. 49 

38 :1; 26. FU 

38 36 20. 4!i 

38 3-0 38. 30 

38 38 02. 00 

38 38 00. 56 

Gut Landing ____ ....... ___ 38 39 47. 19 

GlUlllen Cov.. .... ___ .. .. .. .. .. .. 38 39 JG. 52 

Whit& Stone Point._ •• __ .... __ .. 38 40 3U. 8'2 

Altnell80ll. ...................... 38 40 111.48 

TerryPoJn.t .•.••......•••....... 38 41 4e.31 

Ma.nhal Pomt ...•. , ....... __ ... ·38 41 05. ll5 

Bl:yant'a Point . • • • • • • • . . . • . • .. . 38 41 40. 52 

lluatbtg Creek ................. 3B 4~ 27.88 

7-; 11 m. ~4 

~: 13 :G. 49 

77 i;, 0:-i. Cl 

216 31 o:i 
:29ll 01 21-' 

27:l :."!4 52 
314 ~i 55 

16~ !:> 22 
1!11 25 47 

201 34 4:1 
;>i) 34 1:1 

~hipping: Ptiiul 
1-'airOak._ ... 

Iludd'H FPtT\. _ .. 
l~n,ir Unk .. .' ..•.. 

J:.~r('ot•Rrnnc> Point 
f;tn!np Xt·(·k ... 

S:.tumTi. X•~~·k _. 
( :nt.·kpit Poi lit 

70 .)::! ;t4 Shippiuµ. Poi111 _ 
:H ·o.J J t'. . Bmld'~ }"t.·rry 

'.l\j :11 1:; 
li'.J ll:l ~1 

n:l 20 02 
l:H ;_?.I 44 

:{J~l u -Jj 
ll ~i O:.! 

ltl'.! :c. :11 
':.!:m :;a.-,!, 

::;."}11 .-il ~ ~)(; 

;::1-t 04 :it 

77 J.) 07. t<:l, 31fl 0.) HI S:.tnm111 Nt>d.;: ·-· .... 
22'!) a~ 01 llig.L PoiuL _. __ 

t:{!) (11j :i::! 
·1 ~ ' : 1~ l : ) ~· 

77 H 3:t ~} 1 2'~1 50 5.5 1 lii;.!li Poiu L ..... _ . __ . 
1 a:1~~ 33 0.1 i St.ump Xe~:k ..... _. _ 

-4 1 1 ;;.i :n 
1:1:i :t·1 .·)1i 

77 14 36. 44- i 25'1 04 OH I Hi~h Point. - .. _ ...... . ~o o:J. 4G 
JfiO ]() J:'.,! 3'40 I~ 59 ! Dtun1p Neck ... _ .... . 

77 12 04. 96 i 147 32 4:i : Tnrtlei .............. _ :12• :n rn 
:101 3"' '29 121 40 00 . :t'rf'estcme l'oi11t .. _ 

' 77 O!;J :.t;.;.t; 7.J ~ 17 i Ri1-d1PtJini ........ . 
21 :!2 31 , lntliim Heiul. __ . __ 

2:i:-, 01 00 
2111 :.!'..! Ol 

77 ~l 54. 3!) 113 li :u < Hiµ;h P{)int. ..... ~l):~ lt~ l~{ 

a:.• :11 2ll 17:ri 34 2:1 ! ~yc:am.ure ______ _ 

77 07 51. 0-2 : 79 02 35 North Iuflian IlPad. 
11f\ 1~ :n Sycamore ......... . 

7i 07 3:J. 41 1'2 2i' 4!): ~~e·s Wharf ... ·~-· 
7:i 32 50 : S,n·amore 

l!l:J 2f' 34 
2.'"~~ :n ~1 

77 06 21. 41 ; 91 28 02 i lla11owlng Point . _ .. _ 
42 2-l 23 ! Pye's ""harf. __ .. __ .. 

::!71 ::.!~ J~ 
:-!:.!-..! ~l :!:~ 

77 oo :m. 21 : 

77 08 20. '77 \ 
i 

77 07 30. 53) 

i 
77 06 35. 72 i 

i 

i 77 i)6 oo. 00 i 
I 

77 05 42. 95 i 

77 03 48.581 
770-13>!.HJ 

21 59 15 j :Hallowing: Point .... _.. . ~n .:)~ ·11 
3S2 30- 42 1 l 1amunkPY Cr.t-·ek _. _ .. _ 1 :':..! :~o 5:! 

l . 
248 54 54 i Gut Landing-.... _ .. 
.ao9 -0;? 28 l l">amunke:f Creek .. 

27 56 25 ! Gun~n Cove .... _ ~07 :i[l ;-H 
$40 09 19 j l'amuukey Cr<-0k 160 10 o~ · 

55 4!> 20 I Gnnsen Co'\"'e ... ____ .. ___ 1 2.1:. 41"'. 14 : 
113 00 5.'l "\Yhite St-0ne Poiut.... 5!!J:l Oti U) 

43 14 29 I White Stone. l'oint. __ 2:!:1 1:< 3c! 
1.{; 37 18 [ Stevcusou ..•........... l!W :iii ;.i;; 

6i S!3 51 1· White Stone Pojnt .. _. _ 247 ZJ 44 
1~1 40 39 Stc..-cnson __ _ •.• __ .. 341 40 2>' 

' n•fi_ !\4 1fl !I 6S 55 21 I :Marslial P<•int .. __ . . . •• 
93 13 31 ! Eerry Point .. -·.-~...... ~73 12 on 1\ 

j ~ I 

3'24 12 48 Bryant s Point ...... _.. 144 13 IJ r 
34 07 27 I' Mnnb'!I Poi~t .... --.,. .. : 214 06 43 i 

soo 34 oo '\ Pye'e Whan .. , .. __ ..... \ ioo 35 l!I I 
~2!'...:i_ NorthlntllanH"8d., ... J_=:3 H_':° __ .__:sw._~_·:hotlile __ .·_._:ne_ar_s_,-__ ·_re_,..,_h_l_te__,__38 __ 3'7_3_0._3_s_~-77 .09 49.~J 

26 

J/, f.'1~·

"'"''· ·' fr.:'( l )' 

,t::~;;, ~ 

""; ~:.~. 0 

,·,1'.<,L ., 
~in 

w:·1:11,. ~i 

.1;-.... ~1 

;\.)!}!l. 
.IJ i. 1; 

:11 .. :n_.-, 
1:{'J:i. u 

H·J.:: 

~71:!. 4 
':.!l ;,1.: ~. ~ t 

";·!~·.'i I) 

':.;!1,l-0. l 

:ll'"H:. '! 
j1•:--•. -. 

:ir;t!,.'.: 
lti:t'°1,li 

4:m:.1 
~~H;)!I. !l 

ll"'J:-i.:-. 
·l-t.l:>. Ii 

·tG:.!::.1 
(;10:.!. 1 

<12:-;a. r.:. 
41G~l. :i 

:~fl!•:.!. :1 
:111:l.; 

:~{JW. ~·1 

~Wi.H 

2~E?. ~J 
:;;.tl'"·L l 

-;!1:.12. n 
:rn10. 1 

11-11. :1 
:~-.J::~l. ~I 

201 

1Jish1nf'1·. Jfo•t. 

~·~HI.:~ 
fr:<1H. ~1 

lj ,,.;,~. "; 
.• ·qn.·,_ !I 

11:·cc. I 
.JOO'-. i; 

:;1 I:. ~l 

·l7 l. ~I 

.Jliln. 
;°1.:!:' 
'.{.':'!I 

ti-II 

:.!. ~.-. 

:!.II 
u. :.J:j 

-H%.O :!.:~:--
141'.1. u o. ,.>! 

~.1'.I. (; 11. -l·l 
'.l-.t.-,:1. :, 1. :-::,-, 

("'.}0. ~. 
~i~2. 7 

:.~f,.L2 
';..'!11)·..!. :! 

i~H;1;. ~ 

:l:!:l(i. 1 

!Hl:!_;, 
il·L .... 

:tt1:-.~. ti 
11~~- ii 

.j~JO- l 
n;;1:. ;, 

;f-.,til~. !I 
4t-i':!. ;, 

-Ufl!I.;, 
Ci1J;:J. 1 

Ge.~w.o 
-i.-.:w.4 

:t'i~l. I"' 
;l.,t:n . .-) 

3(11!1. li 
~JOJ. l 

;nu2.:1 
:{;1!1!. ·l 

-:?.:->''.!. 
:5! /.1 i . ~ ' 

HIO.f.'.l 
:r::.:;. n 

4. :;3 
1. ~:l 

1. -;; 
U. ·l-:1 

".l.;J:.-. 
LO:~ 

.;.m 

::!. °'' 1.:11 

1.lil 
:..?. :.!4 

a.m-;. a :t<?;!4. a ;;. 11 
:1:n.>. 4 :tti~:i. fi ~ n1i 

262~1. :-i 2:87.l. t1 1. (j;J 
:nut n 401i4. :~ ~. :u 

;?.)~l2. 4 28:kl. ~l 1. Gt 
4!'¥..!4. 0 5.'},"'.'q_ r< :~. ll!l 

:mtm. !l 3-.1Ji. i 1. ni 
J.lfO. :J 1.t7: •. 0 \i. !lll ' 

:{tf);t;. :.H!JZ • .J, 1.!t~ 
:Hllrl. 4 3300. ~ ~ 1. Fl8 

~GO!l. R 1. 75 
14:13. 0 ! 0 >jl 

:~.!3~. 2 1. f<.j 
3fi8.ll : l.!l,'l 



 

202 HEPOR'l' OF THE SUPERJNTE1''DENT OF 

GEOGRAPHICAL POSITIONS-Continued. 

Section IIJ.-I'oton111c Rfrer. 

Name uf ~W.tion. t LaiinHk-. l.on;..:.:tnd•'. ~\zinrnth. 
- ---~--.~ f Dist::,~listanc~.T:~~.· 

I 

3~ 3U 17. 4U 

i -I :16 :{ti 33. 02 

House on Crane:r I.slaud, ~'ast, 
ehimw:•y. · 

-1::hapmai1's hOUSI', f'Upol<t J\ :n 01. U:! 

~~ :m 14. :n 

High tree. 

,, : 
j'i O~~ O;J, ;;4 ; :.!..J."; :i:! U P.\ t~':-; \.\barf .. - . 

! 1rn 11 :~!I. ~Sl'H.lll(ffl' -·---·-

"";"'i o:~ ·lti. -i!' 2:-,·i ;r:; 11 Pv1>·R \Vh;uf ___ _ 
J7~; ;li ~1(1 . Syc·arnor~· 

i'"; {k· o.J. -14 ' 1n;1 -rn l;-'°J Hall•1win':!. Poiut. 
:t-2·J :1!! :3:> Pamirnh·J- CJ't·Pl. 

jj {17 (hi . ..i:~ J:J,;;.. K1 :.::1 Hallowing l'oilit. __ 
:.!1,1 ..f'2 If_i Pam1mkt:>>- Cl'ef'k. 

'.::f'J :)'1 2:5 Pamnu1n- Cn~i·k __ 
:ti'; t);-, ;~1 , Py•·-_.. \.Yh,lrf ........ _ 

1
1..·',·.'i' ~~ ::il~ : Hallowing JJHint _ 

'-'"t .,, Pamnukt•y ("ri·ek 

77 (11" 19. 14 ~-t7 1-t ;>~ Cl-nt LancliJlg: ____ _ 
>W~ :n 1.:-1 . J->:unnukt'~- Cn.•f·k 

77 fl."' ;,!;_t 1~ , , :w-i 4!1 ~):,! · "\\l1itf•~to1w J'oint 
;J.JO .j;i o:~ , Ont I~amling. ___ _ 

Long Bm18f>, ctiinmry in Cf'Jltf.l' 36 39 01. :l2 ';7 rn: 2~ . .fl !l~t 4.'7 40 (-:f11118Pt1 ('ove 
f ,;,1 ~ 4t' 1r11itt· fitLm~ Point_ 

Bri.it:DP __ . 

Whitf' Hon~e .P:n-ilinn 38 40 4.>. :-w 

Wl~itt.~ ehimnc•y 'm Verry Poiut., 3.S 41 4i. 41 

I 

Mount\eruon wharf.~i~l'J..l·boartl 38 42 lJ. H-1 

Targe-t. --·--. ______ ------ :J~ 4Q ':11. 2:J 

Fort Wa.shingto11~ flag-staff_ 3~ 42 :.:Hi. ~l 

~13 2~ '2~1 ~tt'Y(·U~Ulll ... __ . 

'",;~ 3,1 00 , \.Yhitc Stm.H" J>oiut. _ 

7-:- 1;~· 17. 56 :{I;) 03 19 8tpn·n~o11 
224 ~l."i 1!1 }~('lT.Y Point. 

'ii o;, :J . ..:. 7~ :!4~~ 20 07 11.fa.rsbal Point 
:Via ,-)1 07 Dryaut·15 l\Jint 

':'7 o;, UL :o;:) ~H 3~ $1 )l~rri;;hal l)oiut. 
;)Ot 4:i .:.tJ. lh,yaHCs Point... 

, , O:J :-1::. no ~U ~fi a7 Ilu11tiug Crt"t-h 
-U 5d 3{l lk;nwt':-i Poiut 

i, 1)1 -1'"'i. 8~) i:-'(i 0-.'! 4:-1 Iluntiug Creek __ 
!l'.l 15 50 Br\ ant 1-1 Pouit. _. 

Mookfoy Point. ... :Js 4~ o:~. !)fl • , U:.i :.!I. o.i lf>.1 ·fl:.:'~ 1 
HmitirJgCi·et>k .. _ 

Ci!I :m :r; nr~·ant:~ Point - -

Fort Washi11gto11 .. :.;, :iti :~fJ l:tT<lllf:-i J>oiut 
;;._, HI :Ji , .M c·~d>.h'-s "Pti.in1 

:Jl--4~41.!lO 1101 .. \!.';'i 

Broa<l Creek ...... 

Red House roint .. _. _ 

:ROl!llirs lllutr ...... . J~ 46 16. 81 

Hell Hole Point ............ . Jt! 4:1 :;7, 19 

FoxFerry................ 38 4e o;J.41 

Fish~honse, west chimn<>y. _.. :1tl 4:1 O!l. 31 

Whitt'-Htmse, weRt!chimllf\Y _ _ _ 3P 4;1 27. 9:1 

Pioneer Milli<, chil).lney. . . . . . . . . :18 4H tr:!. 41i 

Cnpainted house, chimnoy.... 38 44 31. 88 

Vioinity-0/ Wa~hington City, I>. C. 

'17 Ol !"i. lll 

3.1:1 :{H :m : I•'ort 'Ya~hingtul) 
j ~.) o-; : 11.ot:klt·y J>oir.it - - . 

12 Hi 44 1 }'ort Wa:-;hiuµ:tm1 
;1.J fH :r;- S}wrld:w 1•ninL __ 

~~~I 40 40 : Hroad {;red\_ .. _. 
;fj{) ~5 JO ! }'orJ \\""nHhingto11 

77 (11 32 -,~ :F.tF 1;} 2.1 1~rrwtl Creek ......... . 
Hi 2-2 :!ti }{(}Li Hou~· Point 

77 If..! 10. fu) ';,!;j(i 30 21 
:lH '<!Ci 4fi 

Ro~ier'R Bh1tr.. __ . _ 
1b·oad Urt•(1k. _ - _. _ 

-;-;. 01 l~. O!l I~ o:J 43 Roll Roi" Point .... . 
• (i 00 31 JW~ie,r's Bluff ..... . 

"ii -01 J:t 3l'1 ~tri oo :!1 }'ort. 1\T a~hln~ton 
11).'J 1;J 57 Sheriflan J•oint .. _ .. __ _ 

77 M l:J. !'.O 12:1 10 20 Hell Hole Point.. ... .. 
37 12 lO Red llou:ott- roin t ... . 

77 f.i'2 06_ 39 2.0.;;; :m 4~ F11x FN'1'."- _ •• _. _ •. 
34G 00 3-.<l Hosier's Uluil'. . .. 

77 Oil 5!J. 4R 146 .'iO 34 Hell Hole Point.. . .. 
f.2 5EI 38 J~f-'d llou~P Point._ .. 

C..t.mTEN -~·-------·------------ 38 55 31 9G 7i 04 05.29 

38 49 10. 24 

38 53 38.96 

77 05 lJ. 7il 

Tl (};.! 47. 29 

187 58 16 Cansteti .............. . 

l:il 40 03 Causten .............. . 
ll3 05 !J!I Seminary, old ... _ .. _ . 

i 

u ' u I MeterB'. 
07 J2 5211705. H 

329 11 05 25f:t{l. M 

77 5:, 49 2708. ~ 
:S5:~ 27 '14 : 2139. ~ 

I 

~~~z~~1 
:t18 05 061 

:!4 42 44 

I 1~~ gg ~J I 
3:tj 2r" :!2 I 
1:~ H 27 

~·i7 HI 00 
128 38 :JH 

24 ~u o:, I 
60 Ju OB 

Z.~iO. l 
36>!9. 6 

1744. -, 
1915. (I 

2581. 1 
1:\67. :{ 

2281. ~ 
18~fJ. 2 

2G17. 8 
:l644. ~ 

:lO:n. 2 
~1370. 0 

29G2. 2 I. 6B 
2:139. 4 I. 3:1 

3Kfi. 8 
4034. 8 

rno1. 9 
!lOlJ4. 2 

'2822. ti 
1714. 0 

2494. 6 
:l066. 0 

2862. 7 
3H85. 2 

3314. s I 
:n4s. a I 

l. 77 
2.29 

I. 08 
1.19 

l.6U 
0.97 

1.42 
1.17 

1. 63 
2.~ 

1. 88 
1. 79 

27Y 46 30 
:~:u :..'ti m1 

! 
2'.j:J(). {) 3014. 5 1. 71 

~13 28 02 
2~:1 :13 O:J 

135 03 4:; 
44 5G Od 

IU3 20 17 
va .:.2 20 

20·1 5::? ;!3 
121 46 21 

270 25 ~~;l 
:t"2'2 ;iS VI 

2fill 01 02 
239 14 :l4 

283 41 04 
24~1 49 4fi 

2!1;"1 [J,) lt1 
215 lH 11 

15~i 3~ ;)() 
187 24 59 

l!J-2 16 28 
2H 04 ll~ 

10!1 41 o~ 
17i.l 'J;") 44 

178 ]j 28 
196 22 10 

f>ll :JO 51 
162 26 };I 

198 03 10 
186 09 22 

209 00 09 
IJB3 13 31 

303 09 44 
217 11 32 

88 33 Hl 
166 01 00 

326 49 50 
262 57 51 

7 58 59 

331 39 14 
203 03 53 

3140. ff ] 3434, 8 L 95 · 

1424. 1 
2200. :J 

H31.u 
2653. fl 

13:J.t. 2 
3[;;3.1 

2378. 0 
007:.i.6 

2395.1 
1970. 3 

397\-).~ 
:l:JU4. l 

31W.5 
2098. 7 

J~;:i~ f:" 
l432.~ 

120:>. !I 
)l'X,8. :1 

2824. 2 
~027. 1 

1204. 5 
3Ql0. 0 

;J866, 7 
3GO;;. 4 

1000. 2 
3419.3 

4092. 6 
3305. 2 

9flfi. 7 
1030. 9 

1648. 2 
2451. 2 

1165. 8 
33a0. l 

3141.4 
18'J4. 5 

1557. 4 0. 89 
~406. 2 L 37 

1565. 5 i 0. 8P 
2902. 3 1. 65 

...... 
1459. 0 0. 83 
3448. 1 1. 96 

2600. 5 1. 48 
2'JU7. 6 1. 29 

2619. 2 1. 49 
2JJ4. () l. 22 

4350.6 2. 41 
3111. 7 2. 11 

3401. 5 1. !l3 
2'.195.1 1. 30 

:1693. 8 2. 10 
I ;Jl"m. ;, 0. 8\1 

131!:1. 8 0. 7:1 
2480. 6 1. 41 

:!088. j 1. 75 
2210. 8 1. 26 

1317. 2 0. 7;, 
3510. 4 1. gy 

4228. 5 2. 40 
:l1J42. 7 2. 24 

1198. 8 
3739. 3 

0.68 
2.12 

4475. 5 2. 5" 
3614.5 2.05' 

10.'\6. 0 0. r.o 
1127. 4 0. 64 

1802. 5 1.02 
2600. 5 1. 52 

1\174. s 0. 72 
:lG70. 2 2. 09 

3435.3 1;95 
2006.1 1.14 

1291!6. 7 

431l9. 0 
91l4S. ll 

7.38 

J!.46 
5. llll 
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GEOGHAI'IIICAI, POSITlUNS-Coutinued. 

8c-dio11 1Il.-Jid11ity of ll'w<hi11gt1111 f'ity. li. <'. 

------ ---------··---------~-------------- ---------
i 

l~afr1.uth·. ! Lnn~itmle. l Name of station. 

I Coast Survey Office ...... . :i~ 5:i Oi. Ofi 77 00 11. 4-U 

j SeminalJ', nt<w RtA-Pplr;. ::J8 4~) 10. 1fi 77 O:J E.:. r"U 
I 

! Lunatic AR;i.11m. 3~ :ll 13. 81 7(i 5H -1~. 3i 

Ox01> Hill ';7 00 0:1.li 

77 o~ n; ;_1~1 Kenglcy's 
chiwnt>;v. 

Miner's Hill .... __ .... __ . _ ! 3l' ~\4 ~w. ~4 l 
! 

Blunt'~ house. lTnter of n1pola. j 

I 
tTpton'fi JJill ! 

j, o:-- :;L~J.1 

I 

~ :FallA Churcl1 

Lt·winsvilleC!Jurch. ~outh µ:<.lhle ~ifl 5r. -t3. 40 • , 11 ~m. J!) 

Langley Chnrch, son th gn lilt·. :rn 5i) -t-;'", i3 

............ 1 3!1 00 22.-0f 

Hall's huuse-, t·enlt:r (lf cupola.._. 38 54 16. 5·1 

A..gricultura] College._.~_. 

I~rirk honsf'., cupola. ......... . 

Fort Mannin~, red chim1wy. I 

Yellow :Mill, south a.pex ..... _. I 

I Bladen,uurg Church, l"'ast, •-1•·x. I 
~aintu<l hmlR<'. south ap~x .... --1 
F()]1 Lincoln .. ll1tJ1,·~taJr 

1 
Olll house, PJIIB dumne.\· . -- . -- . 

Gr:t;\"" hons<', white cnpola .. 

Rrick e.hureb, "°ut,b RJ>t'X. _. 

Gray house, Mmtbwe&t vane !lag 

:J8 53 40. Oil 

38 56 2i. 94 

M .rio 1z.:n 

38 ;);'i 31. 61 

38 57 :J2. 00 

3.rl 5i 4-7. 01) 

38 51 00. 02 

:is 51 ao. s2 

~ j U!) Hl. :Jt) 

ii 07 2ft. -Hl 

! 
';t> :»':' l:). :;!() i 

76 ;:i(i H. 7(i 

~7 01 20. no 

77 01 20. 00 

7-; OJ ~;3_ 72 

7ti 58 JJ.•85 

76 !i~ 26. ::..~ 

_.:_\l'.'.i11111tl1. To station. 

4-t :ii=' J:) · :-;t-miual'Y. olil ... 
1114 41 :r; ! .X.anil Oh~t·nat·~ .~ignal 

:;02 .Jfi 1;; '. _:-.;,~,·n\()l1:-;t'rYal-:"1'.l'-i:U11al 
±~4 -Hl :1...: 1 ( 'ua:-;t S.ntTE'~- ( )ftit•t· 

J;t·, fl~ (t'..! I );~t\·;t!Oh:--:f'J'\"at·,:;-.i-;i.~I13l 
lit ~j 47 : ~Pminar,\·, 111-'\Y i-.t«eph•. 

:H Ofl U j .:\ ;;n-al Oh~t·rYat ·.\ .:-<i:,!:Jlal 
:!!~~ 4;..:: !.!:- ! Jl iJ I 

107 ~o 1:::1 ~ :-;(·min:n"\ _11n\· .stl:t•ph·. 
Jj~I -!1: ~(; j ::\"nYal Oh:--1·rn1t"y.~k11nL 

-;- :t;;· :-)n ! St-"111iiw1·.' .. m "\\' 1-<ft.•(•plt· 
:m4 ;),., .':"111 Coa"'t t'>urn·y Otl:ii'.I.· 

;.!:;;\ :H ·G K-t.•ttgl•·.\·\,, lwnl'~. i-louth 
t."'fU<1 i·hilllllt'Y. 

32:-' ;1·1 :n·: i ~l'lJJill<-11',\·, Hl'\.\· "'1t'1·pk. 

t1i' ~1 :~1) '::O,Ji1wr·s Di1l. 
~l-tn :J'-2 ~ii! , K«11i,.:.I~·.\ -~ Jrnw-w. i-iontl1-

•• ,1 ... 1 i·hlrnrn·,\. 

:..';!l) :H O~t I\.1·w.dl'\ ·s hon.-.~'- i--011tl1-
1'a:-;t :·1ti11n11·\". 

w.t 40 ·2n ~Iiw·r·~ nm · 
':!!lil ;10 {I:.! l' ptnn'r-- lTili. 
Wt' :11 :u , :\li1w1··~ Hill. 

:mi· i:t ~£:. ~li11P1 ·;--: nrn 
:!fi0 ():-< -:hi g)nu1 ·l'> )!OHS(• 

3j8 -i::.! ;:,~~ ~ ~lint·r"s nrn. 
~j:! o~ 4a I lHnnt .!'.' hoUl"lt: 

:l4'7 40 .'.Ji' ! )ililw1"1< IlilL. _ 
atrl U-;! :i::S I JHuut .I" bous1· 

2·H 17 ·~r: l\._,·v;:J•',Y·:-- how-~·- r-.ouilr 
l'<lt-t l'hilHlli'\·. 

::.!:-:?'J :tQ 01 : Jnun1·~ h·inF:•·· 

:n.1 0:1 ·H · J.nrrntie .\J-l.\ 111111 
2~! :m ;)o ('(,a ... ,1 ~m·y~··y < irn,,, 

4.J ::- -to S1·wi11ary. 1ww i;;f1'('ph•_ 
llO 4'l 1-t :,\lil~t<H)' _.c_\ • ..i.ylmn 

!'il ~r. :m -3filltar~ _.\.~yli111: 
Jl ':.!7 1t-! 1"(1rt Lb1t·1.Jn. 1'i:.~:11;d 

47 :m 11 1Iilitar;..- A_gylum_ .. 
:l:-)H ~7 4:~ : }~ort Li ucoln. signal 

r<.'.") no ~!I I' 1llilit11n _A,..,,\'luw ... 
:n Jt! Uti }'ort I~lueolii. .--.l.g1wl 

l~H 40 .1;1 

1

. Military .Ai<tylum .. _ 
2tifi ~J :it". Hill .•.....•....... 

en :3~ ~? II 1'.~ilitar,.Y _\.:••ylu~n.- ... - . 
·J!l k .:h3 l' crt L1ncolu. :-;1;!Ilil1 . _. . 

· !ll il(i o-; i )lilitar:'I· .A~_\lnm ... 
~ 4~ !".~ 111 I Fort J.incolll, ~ig11al . 

!la 47 (J;:? Ii 1filit~ir:v _\~.dam_ ... _. 
.38 OS a~ :Fort Li1u•t1tu. 1:1igrnd .. 

12 :JM 341
1 

F~1rt J,inn1li1. f-'iµ-md .. 
llO ';i;!J ~a lfilit:uy . .:\ syhrn1 .. _ .. 

29\l ·n 40 j iun . . . . .. . . . .. . 
330 40 :m . 1JiJit~11'Y .. A.svlnm .. 

32:J 11 ~:J l Militar~· A~~Jum. 
298 02 VJ i Hill ....... · ..... . 

299 2~ i~ I um ............... . 
329 03 33 I Military _\s~·lnm .. 

101 :f'J 92 \ .. L1!1~atic ABxlum - . - ... -
11)3 13 3'.l l\lihtary A•ylmu ...... . 

74 03 36 Lunatic A•_vlum ..... . 
163 01 26 \ llilitar~~~~~l~~~lt 

Had; I I 
~t,.-inrnth 1 Jfo.,taun·.! Distance. Dist. 1 

i 
,~-~~ ---1 

~~·l ;J:1 04 fft;ltt 2 {~~~~~·;. .Mit«. J 

':!;-.-t :i~I .J!• : :~~ei. ~ .n4;,_ 1 ~: 111 
~...! !YI .Jti ~•ooo. J m~42. 2 5. 5!-J j 
4..J ;,~ 47 · 10:-Jltl. 0 11213'7. 1 G. 40 ! 

:)J;1 llti (!() 

~1<1 ~1 ~o 
fi:~u. n , 6906. !l :.t tJ:l : 
~~U. ;\ I 96-).J _ 1 t>. 4\-l 

214 (lj 42 
11 ':! ;J;~ ~=~ 

:.!~i 1' u;, , 
:i:m 44 ·H' 

lri"; :n (J~I : 

1'21-' (ll :.r:' 

:.?3i' Jr-: 4:2: 
11\0 .')~ ;d 

llt; ;,p :) 1 
1 t' :l!I .~~j 

IJ24L I 
1:.!:J04.0 

7i74. ~ i 

1129i-<. !i 

ll~:t~. 4 
7;!1ll. !I 

11211. ti 

7fl:n. 1 
".:t-3.J. ~ 

:!-...!4li. ti 
'...~fj'~ • • ) 

1:-.!7 -14 ;.4 ! 1171. ;"i 
i1J ];~ ot; 1U120. 1 

lit"' 4:l Oi! 1 

!l-;! 11 40 

1li7 4~ 01 
1e1 ('6 &i I 
;:1 1~ :J:.l i 

i 
-1':! :~H :">0 ! 

I 

4.J:1!"•. 6 
f;~t":.!. 9 

114~).1 

llHt<.~ 

~312. 4 

598H.1 

J :~;1 (i.j: -HI I (i319 • .:; 
JH.J :i~ 2~ : 3~.i:'~. 0 

~:.!'-1 :t:-S ;{!I · lli-J'i'l. !} 
~~~o ·J.'"l t;l 4i3t35 .. 1 

·i:~ l :!:~ ;.; ; 
1~•1 ~t; -U 

;!~7 :.17 1.J 
1i!I ~j H 

;Jt-:.j .~,j_ .'"d 
;.!11 ;;-;- :;!!I' 

:!1 l :1~ l:J ! 
Ni ;t;-S '.!:~' 

;lfi:\I :{."1 l·l 
:.!::!:• 17 ;l,~l 

:J:71 o:~ :.m 
:_lo,!;\ ~11 :S~I 

27:' .J.t 0!1 
2:~~ 07 ·14 

1 ~ t'..! :1t< ~l.J 
;.:~;,; '.:!I ~-l 

11 ~t 1H J;~ 

If)'() 41 07 

14;, 1~ (l\! 
·IJ."5 ll7 :1-a 

1H)3;l53 
l4\l (»! 12 

281 31 08 
:M:t 1:! 13 

254 02 48 
:14:1 IKl 1:1 

":'-Ifill. j 

H."l13. i 

6080.1 

5!1'7:l. ~ 
:?tl'4~'· 0 

771~. a 

f.i60ti. ·t 
~~il·l. {i 

tim1-:.~ 

::!i!J3.tl 

flt+:{8.0 
~4-t.J. 7 

:H.1 
·1,.0:fi(l. 4 

Uti! 1U.::! 
2f!i37. 1 

"34f"ltl. 1 
UHi.ii 

14i39. 4 
2890.6 

212~.H 
10514.1 

1007. ~ 
!t.r.:i-i. 4 

fif'.'2.J. 1 3.Fi8 : 
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:i~ :--10 14 . .J;J I 77 05 16.f'O 2-57 10 32 1 Lnrn1tk .. A~yhnn ·--· . 

1 )..'09 4J t.1 j l<''t. Uichardt'oll. Hag-st"1 tt:: 

38 4!J 4:>. E3 \ 71 05 ;,o.oo 2~J ~ ~:J I NuT"slOhs(>n·atory. donw~ 
j 3;..lQ 4 J 10 &minary, ne'" ~t.ct~pl1· .. ! 

Fort Ram&lly, fla.g-st:tf ....•... '1' 38 52 18, 871 77 o~ 3'J. l!P 2~7 1)3 32 I Keno;ley'• honR" ........ I 
251 15 16 J Pt. "'0<"1.lmr.r, tln~·•taff.: 

~~~~~~--~~~~~~--'--~~--~-'C....~~~~~~~~~-'--

11~ 4,; :H 
~.::; I-t :n 

l!l,i :l() ;)4 

~!) -41 ;).J 

2fl~ 01 O~\ 

:!l 1:? J~I I 

;1;~7 42 i!~l 

:.?'.! ~u ::..> I 

~1;Hi :!H ~1!1 
~l::-1 ~1 ;,~ 

:!4:! 4:J ];! i 
bl ::!l 03 

~09 rn ~:? 
Jti ;,7 3·1 ' 

'i·l :~;, .J J 
ltm 5:~ l:.! 1 

:-11 0:1 12 i 
N 4;.! :16 ! 

I 
.. 14 n~ : 
~J 44 ~4 ' 

:Ji 2!l 2fl I 
14-0 41 aa ' 

~7 I~ 161 
71 17 41 

1;,~i.1 

tit)!~. ~\ 

4;n,;, ~l 
.f;:!:. 4 

:1-nt1.t" 
:~.-i1L 4 

f;lO(l,'; 
:Jfo,. 4 

fr.:!01. :~ 
tic-'~.;; 

~041.: 
:1::J3-J . . J 

1.-~k. 0 
1!H!i. 3 

fi:l!1ft.) 
t:~~l·J. ti 

1;,uo 
HJ:Jl.3 

ft2GR. 8 
2''30. 5 

E-t'§i. t 
HI~~- ti 

1li7:2. :! 0. !);") 

jJ:J. Ii 0. 4:! i 

'1741. 7 2. 09 
:dti~l. 'j ~- ~14 i 

3%7. 4 
:iti'.J."i' 

HOT;. 4 
:17~r.!. ~• 

fi"il""l. ;'"i 
j;-)07. !} 

2-:!:~2.;.: 
;1i:!4. :~ 

Hirt. ~1 
~J:)l.-:-

7:.!0"...?.. ~ 
15!!3. 1 

1ui-:B. a 
8~~.8 

0042. !"1 
~767. :.! 

~~n:3. 5 
J.h>~.·I 

H;"i24. ·f 
G·t:H.6 

:!. 39 I 
~-;!(I ! 

o.mi: 
,j_!_.>!l ! 

;.,H 
L57 

:i.41 
3. 66 



 

206 REPOR1' OF THE SUPERINTENDENT OF 

GEOGRAPHICAL POSITIONS-Continued. 

Secti<m JJI.-Waihingto11 Df'jf'nse•. 

Name of station. i Latitnde.-1 Long:itu<l«. Azimuth. 

i-------1---- --·----
To station. Dock !I Di.,toncP. :,. Dis~ne~:.1 Dist. -II 

~zimuth. 

l--1--1--1 I 
-·--I 

i 
Fort Ellsworth! fiag-~taff .. _ • \ 3t< 46 2·r. 07 ,I ~7 03 5.J. fi() 12.·. :ll 10 

~]~ 02 07 

Fort Lyont fta;r-staff _ ...... _... 38 4i 31. f';" 77 04 L-'O. :Xi 1 ;J-J.J 22 51 
1~,7 24 3(i 

8f"miuar,Y, 1ww :;terplt" . -] 
Coa~t ~m·yp:r Office . 1 

I~unat k ~t~dnm . . . I 
8eminary, lle~v Aft<f'Jllt-' . 

c ' " I Meter;.·. I J'ardt. I MUefl. 
30;) 30 2'"2 i!"...!87. f. I ~JOI. 8 i 1. 42 
:J~ !i-1 ~~ i llllt<fi. l I. i11:m.2 I 6.331 

~± ~5 5_1 / 1?~~- 3 a. oo 1 
3,1 j .. 4 o.~ I .b.b. 9 . 2. 04 ! 

1 .. _,,. I ' I 

l'ort Worth, 1la!!;·•ta.fl' ...... . 

Fort Bu1fa1o, ~tation ... 

31'.'i 41"\ •li!. J2 I 77 05 37. ,j~ 282 2".! 37 Oxou Hill ............. . 

38 5'-2 l.1. 06 

I '.°242 5~ 3.i Lu1rntic As:'t:lnrn .. . 

77 1::i 07. 24 :n."J 13 34 Rr-minar-v. nf'!w st-erple 
2H~ O:~ 2~ : l'ort Ra.immy, ftag-stntf 

::: ~: ~: i 8027. I:~::: : I :· : Ii 

El:! O:i 44 ' F:il. ~O. 7 0. 53 
I 

:Manson·s Hill, llag: ... 77 or-: 2;"i. 5~1 ::>Li 2> 5J I ;Seminar~» new steeph.' . 
17:-J ~Q :n .:Fort Ham!'aJ, flag·-A:taft'. 

13;i 27 er! li401. 4 7000. 3 3. 98 I 
3;,;) ;J!I :!:! 1424. " l .o58. 1 0. 89 

l''ort Dupont, tla~-staff.. 38 5'2 J,. (JO 

Fort. Stant-011, tla.g-fitatf i 3H .JJ ~ti. 4-! 

Fort DaTis, ftag-~tatf 38 51 ;HJ .• "";~ 

Ilea~l(ttta.-rt .. f'l'-fl fti:o•-8taff n'·ar :ft- ;;;1 ·1'1. li1" 
l•\_1rt. Corcora u. """ 

Alex.andria and 1'foinif!t-

7(i ;)(_) u~. 1~ I 171 3'.~ a:;, _Fort. :Mahon, fthg-staff.. 3.Jl 31 '2:i 
~01 :n :J.:.t _Fort .!l.kig-\ol, flag-i;.itaff. 81 32 no 

76 5~ H. (11 · 1:~~ Oi :H Coast Surrt>y Offinfl :u!l oo 17 
83 44 51i Lmiatk A~:dum . .. . . 2(13 44 O.t 

76 .':le ::Sti. 1:.! 76 113 Jl T,unatic A~vlum . _ _ 2.JIJ 1~ ml 
14'.j 2!) 11 (~OR.st Hnrvf.y Otlkt• :-t~~{ ~8 11 

7ft ,j~~ 02. fil ~O:l :J!) :~~ .. Fort Stanton, ftag-.!-'tatr _ 23 :39 1!1 
1:-t~ 1~~ :H Lunatic A~y111111 '. !llf.: 1:{ (lfi 

7fi .Y4' .'"1~. J;'i 1:~1 17 :-19 Coa..st. Hul'Vt',\ Olli1·1· ... , :H 1 Hi 11 
:i!I ~7 17 }~ort I{frket.t.<.::, tJa~-Rtdt I ;i;m ~7 o:~ 

76 :""1~ :s:t !){; 13;J 34. :!8. Military As.vi urn .. _. :~:~:; :12 4:~ 
li1:1 ."ii 4~ Curn..;t :-;un·i· ,\ Ofti1·1·· aur, :it; U~t 

"IG .";(i .Ji'. fU 6:l ~7 57 "Fort "\V:ig71er. thig-llltatf' 213 iJ7 17 
62 27 o:~ Fort Balwr. flag-r;tatl '.l·l2 Qtj :14 

";'7 01 3E1. H 4:1 ;,1 .1:; "Fol't u ... 110, oM Ha;J,-:·\l::ttl 2-ii! ,;;,1,1 01 
341 :1+ 32 .llilit:J..r,\· _,\J"<,;ylrnu.·. Wl a;, ;.!0 

77 0..f 11. 30 : ~76 4(-i 11 :Sa val OlJsf•1·vat~Jl'\\ Uoua·' gr, 4';' io 
1 ;.:-:· 25 ~•i :Fmt Cofforau, tlitg-Kl:,aff 207 20 ~~ 

l.,ynn ···-------------· .. :~s 4i z.t Oti 7i 04 l!J. ~m 2DO '1~ 5:l Uxr111 llill. _ .. __ . f'O ;11 :12 
·t:~ 1~ ;,:_{ 

Erin.·--··--··-···---· 

·worth···········-········ 

Ellswort.h ................. . 

GraYelly .•.••....•......... 

Hunter ............... _ ....... . 

Dang.,rfieltl ............•...... 

Gillingham 's honaC, chinrney .... 

l tJ ohnson's hcmse1 chimnr y ..... _ .. ~ 

I ! 
I A. RacKer's nomw, west chim· 

1 

nliy. 

C. Rozier'• house, west kable ... ' 

Htmhng Crook Bri<lge, flag .•.. 

Fowl's house, cupolll ....... . 

Square yellow house, cu1>0la .... I 
I 

-22.1 0\-1- ;;g Lnnat.fr Ai:..:i.·hm1 . 

2~H 5l 4ti Oxon lf_ill ....... . 
~;n ·16 41 J....;wm .•.... 

7-t ;);) 13 
5-; -17 :w 

38 48 4!}. 55 77 Oj 3'7. or, :124 52 n:~ 1,so11 .. 
~81 4B 16 Oxon Hill 

-i 144 52 52 
101 51 44 

38 48 :..Yi. 65 77 03 51. 45 '28() 04- 25 0Xfm Hill. 

38 51 57. 57 

38 i;O 4~. OJ 

3R 4!l -11. tm 

38 52 2:i. 92 

31"" ·n lt'". 40 

38 ·16 39. !)() 

38 4ti 28. O!l 

38 17 30. 09 

38 47 43. 8H 

38 49 o;;. r,7 

18 5!l- 1!1 J,,yon ...... . 

':'"': 01 ~):t ~· .. 1 i ~l O:~ !!4 Coast Surn•y Oflice 
l ~9!3 02 07 Lutu1.tfr AR.):lnm __ _ 

j 1 (12 O·t. 6,>;l I 186 20 28 Gravl•lly .. - ....... .. 
2;~4 01 ;~9 L1maL-ic A.Ry)um ... . 

If (12 (II}, 91 

77 0-l 3<!. 29 

i7 tH 00. 24 

77 05 3"i'. 1-1 

7i 00 50. 08 

i7 03 ()6. 39 

77 65 :J0.63 

7'i 04 2'2. 74 

2-lfl 36 aH 
111 12 24 

Lunatic As:vhuu ....... " 
R11nh•r ...... - ... 

21 s :?-2 5a 
59 11 2e 

~ou.Ht 81-in·e-s Office ...... -I 
Gravolly ................ 

1 196 51 .'>9 
1ta 15 12 

Zl4 40 43 
18!) 22 2f( 

Lvou ········--·-······· 
'forth ........... . 

i i.>()l 59 09 OxonHill ............... 
1 1115 :u 19 J,yon ............... . 

1~ ~~ ~~ t;:,~h:::::::::::::::::: 

~ fZ ~ W.rlh:::::::::::::::::: 
~~:: g; ~::ii;:::::::::::::::::: 

I 

100 Ofi 4; 
. 19ti 55 02 

49 04_% 
ni m :io 

f) 20 3-i 
1-1 m 2H 

4!) 38 03 
;557 12 2'2 

38 l!3 rn 
239 10 !)() 

lG :i2 11 
341 H :l.~ 

2il7 21 20 
3-20 H 38 

f>4 41 :12 
H 2'.e 29 

21 59 37 
· 2t!8 :32 Oil 

262 58 00 
303 57 50 

110 37 5:> 
355 lll 26 

17~ 30 04 
25f 30 08 

2:110. Q 
~t;o. 4 

431.'i. ~ 
:114:{. 2 

!Ml.4 
:ww.t.-1 

t!J!.l.l. fi 
J.1:1'i.(i 

HH~L I 
tilt;, 

!)':'4~. !l 
·4t11:<\J.·l 

1731. 1 
12.')J. 9 

.'lKt:tH 
5oJO. ~ · 

2033. 2 
~:lK. 4 

2745.1 
H40.0 

471!1.6 
2~H3. 7 

l79B. 3 
42-ll. 6 

L7H.9 
r.>12.1 

4~87. 3 
668. 7 

IOfi!J~t !l 
5liij!. 2 

1893. 1 
1:!69.1 

637!).8 
6~~'itj. 5 

2223.4 
2tiU.1 

I. 56 
0.53 

2.68 
I. 33 

]. 02 
~- 40 

0. 99 
0. 89 

2.. 78 
0.3il 

6. fl8 
2. 91 

1.08 
0. 78 

1. 26 
0. 15 

C21 l. 4 G79'2. 6 :l 86 
!J7;Jtl. 0 10672. 1 6. 06 

82G~I. Fl. 
218R :J 

3~l)O. ;, 
~!BO. !I 

;J54.is.1 
2072. 8 

3'169. 8 
344G. 4 

2:144. :i 
:15ti8. 3 

438S. 1 
11'61. 9 

t6Je. o 
1706. I 

1578. 6 
44ll. 6 

482. 0 
3~"i4.5 

2.10-J. 1 
166. 4 

2894. 5 
53';!6. 1 

1772. 8 
4383. 6 

18ln 5 
2031 •• 

:l\64. 9 
1860. 5 

9043. 6 
Zl\!3. 1 

5.14 
1. :JG 

:1:065. 5 2. 03 
8~46. 4 :I.Or< 

GOM. 0 3. 45 
2'266. 8 1. 29 

357.>. 7 2. 03 
3768. 9 2. 14 

~63. 6 1. 46 
39ll2. 2 2. 2'.J 

47"95. 4 
2030. l 

1769. 3 
1Btl:>. 8 

1726. !J 
4e'J4.:f 

:i27.1 
3Y96. 4 

2517. 5 
18'2.0 

316S. 3 
5!12t. 5 

1938. 7 
4'19ll, 7 

2. 73 
]. 16 

l. 01 
I. CJ6. 

0.$113 
2.1•1 

0.30 
2. !l7 

1. 43 
0. 10 

1.80 
:l :u 

1.10 
2. 72 

1.13 
1.26 

1. 97 
1.16 

--------·~~---------.. -·---( ~-------------



 

Namt• of At at.ion. 

Afoxamhia markd-hnitsj'. t'H 

pol a. 

Alexarnlriu. Chti.Ht Clnu·d1. 

.A.lex:amlria 1 HaptiRt t:hnn·h 

Coal on nortlu:ru "harf . 

Ji.[arbnr~ 

Stick 

:K01·thdrawof' Lim:'.:!,'. Brid~e. tlng
staff .. 

Telegraph p.olt:· .. _ ... 

Wha.rf-h-onse. uorthwe ... ~t g-ahh ... 

.... 1..nacostia Bridg:.('. ftaµ: .... 

.lloplar Point, 

Eastern Shore of .Jlaryln.nrl and 
rirginia. 

Ragged Point 

Pope's Bay .... 

Big &)' Point. 

Green :Beach 

THE UNITED STATES COAST SURVEY. 

GEOGRAPIIIOAL POSITIO~S-Coutinued . 

L;.1lit1H11·. 

3.r- -i:-! lD. l\J 

.Section II l.-.lle.mndria 1111d rici11ily. ,. 

-;7 O:~ 1-l. 10 I 

~\zimnth. 1 

111 17 ]0 
li.·;, :.?-l 4/ 

111 :n ~,<; 
214 ;Ui .l~t 

l7~ OG 4.7 
;.?l~ :n ;.w 

ljfj ~7 JI) 

~J'.I 01 WJ 

17'1i :Y, HI 
;!J."i 40 Zi 

;";d :!l tf; 
t-':I ,)4 O! 

To -'-'l:ttiu11. 

s.~mi11ar.Y0 1lt-'W Slt.•t>ph> -
~a\·aJ OL:.:;1•n'at ·_,-, :i.i;!ual 

S··L11i11;u·.,-. Ul·\Y sh•1•pl(· __ 
L1matk _\1·-.vltrn1 

l\~n-al Ohsr>r,·.at ·~. ~i_!!11a.l 
Luuatic ... \.:-.yltm1 

Xa\·~tl Oh~('p·n1t·\'. 1'<igual. 
-L111iatic A~.\ hmi . 

~<lval Ohi-;Prntt"L l-ligual. 
l.111rnti<- A~yhrni _ ... _. 

Ly()u ...... 
.Ell~wortli 

:J~ -4.-< .J'j, f•j ~ 1 ()] ;-,~J. 4t) . 1';'."'; :J;; }:,! I }] Hllfrl' .... 

1 i:H :l:! 2-l ' tiraYe1l:; .. 

;J;-< --it' !):l!l!l, ,, (ll ·'·1 ·17 ~ Jf"i'.1 (ttJ •fi JiuuttT 
1 t~ 44' :-);; l 1aug,~'rtieli1 

77 01 H.O'i ! HI :lti .>;1 
Ht .>4 o~ 

l:.! Wi 4ii 
:nr< Vi ;, .... 

~4.':' :!f.i :.!7 
;? 4i ~i:.! 

17-J. :!~ ;2!1 
Ii..". I;) 44 

2:1 n ui 
Z·lti ·!l ~~o 

7fi .'J!I Jl. :;;, : 3,--,n t:l J l 
l!i~ .w l:! 

J t:nn:('rflt Id 
llrn11<•r 

(;1·:ndl:"1----·-·· 
Luua1ic At'.\'lUlll 

C'rni:-;t Surn•y t >ftit•t· 
(1ran•ll.'· · 

CnaR1 Snrn·y Oftift' 
H1111tPt' -

l.uuatic' a~ylmu . - - . - - -
Fort )Jaha1I. tla~:..-.tafl:' 

Lunatic A~yhJJH _. _ 
( 'oas.:!_ SurY<•y Otti<•1· 

Jb.<'.k 
azi111utl1. 

:1!11 1 ~' li:" 
a;);) ~4 :.!~; 

~11 :~:2 0'; 
:H ;!r! :Vi 

!i.)t< OH :N 
37 :1:J 1 i 

:l:iG ~7 ~.J 

a:1 o~ 4~ 

J:>tl ':27 ()~ 
a:i 4il or 

~n !;!() O:J 
::w:i .:.Ju.::-: 

3:-i,i 3,·, ().') 
:JJ~I 5~ ;.?4 

:11:1 00 I~ 
~J~j 41J :n 

~ti-0 :;jt) :!6 
;j~ J:i 3.l 

l!h! 07 :l!i 
l:i.~ 1\1 ll 

tit:' ~-; :lo 
1,i 4; :10 

:1:-)'a -:!'.! 21 
~4.J H 2~1 

:20:l 4:.! 4H 
51i -:?:i n-t 

rw 1t1 Hi 
:1-&i 45 ;):1 

as :.1 .io. 1;; 7i' 00 ri1. 7~! I "'~ ~H 17 ; li nnt 1-r - . . . .. .. .. . .. , 
n.~· :m ;..:; Monnt \71•rnon Hotd. I

. ~i4 2:. :n 
: '' :~5~ :19 5:> 

207 

. i 
Distarn·t•.i D1stauct~. Di~t. 

J[eU'r~. 
4fr:!7. 3 
UH!k::.i:t 

4;-i:ro .. J 
(itj4;;. 1 

!J~G'.3. l I 

li7.:<7. :~ ' 

IO:lGS. 4 ' 
'700:J. 9 

gB.ii. G · 
fi(i02. ~ 

:{4~l1. :.J 
'.:.!OU;). 7 

3.>.1:t t" 
.18:>3. 4 

Yardd. 

''°''°· 3 11!~34. 4 

4H.l·t 4 
i~6:L ti 

1071"1.!. l~ 

74:!'2:. 4. 

lt_nt;.G 
7601. j 

IU7"0. 0 
7220. 7 

:~~]::!. u 
2-.!5e. !J 

Jliles, : 
2. 88 ' 
ti.:!1 

2.8~ 
4.13 

G. J:l 
4.2..! 

G. 44 
4.~,J 

ti.13 
4.10 

:!. ]j 
1.23 

:1t:«;-t • .) ~.ilO 

6401. l 3.64' 

: .. H~it 7 , 380S. G 2. 16 
17:-ltt (i 1902. 4 1. 0.-3 

1144. !I 
::..>o70. s 
ltl:.ll. fi 
41H~. l 

;CJH~t 1 I 

1191. :1 : 

3039. 2 . 
:1:tJ!1. 3 

1H~3. 7 
4t<14. :') ! 

l:l63. ~ 
~2fcti3. ~ 

~5lll. 4 i 
14ll. 8 ' 

! 
I 

125~1 
~,;,.'ti4.6 

199'2. 4 
4;.-4_ 4 

3-17~.3 
:t65l.~ 

2100, 2 
52()5.0 

13'31.4 
2513.!-j 

0. 71 
1.~J ! 

1. 13 
~.(il 

1.Ul' 
0. 74: 

1. 9-.J : 
2.07 I 

1. 24 
2 .. 99 

0. 79 
1. 43 : 

l . .;].) : 
0 . I 

~,;I 

:r:: :1M :r: .. 3'; 7;) I': :-lti. il:j .-.:'";' Ot- h; SnPntl ~l7 oa 1 ;, 1 ;..I(}~~. o 137.!19. o •· :)1 

1 3e 01 o~. 11 75 14 40. 58 

38 114 55. 96 75 lG ;,Ei;, 3::! 

38 04 4!"1. Sil 75 11 51. 2': 

16:.! ila f"hl l:l.;rrdy·~ Huie Island .. 

Hl-2 1'7 16 i H.ardy's Hole J;.i.la1ul .. 
7:.! 14 4,.t i 8m·a~l-. __ ........... __ 

3'.l4 26 ~4 
2t.1 SB 3t:< 

01 3~ :w 
31 lU :!2 

I 
Popif''8 Bay._....... . ... 
11.ard_v·rS Hole lslaml 

Bi<r Bay Point 
I\;}H.··s ·lla\ .. 

:JN O:l HI ti311. 3 6!11Jl. 8 3. ll-2 

21'2 14 :t' 
!!.)-:! 07 !""i-5 

t:.-1 27 49 
206 57 40 

'!!71 ~~ :ro 
:.!ll 08 47 

m39.9 
17Hkl~ 2 

i"iB.). 7 
r,;r>~.;; 

74~4. r.: 
'497t.i. t) 

69H7. ~ :t U7 
ldtl05. 3 10. 60 

R514. :2 
6tff;;;. ;') 

~l~.\. 1 
~72~. ~~ 

4. 84 
~-!. 9S , 

4.6j 
4.9ti ! 

Robbin's Point ...... 1 38 09 20.85 75 15 50. 39 32;; \)7 55 
11 27 32 

G!'ecu BeacJ1 ..... ·-··-·] 14.3 10 ~:l 
191 26 :;o 

1019"2 . .) 
t!:.13'2 •. 1 

11146.2 
9112. 0 

6.33' 
5. 18 ' 

. Lo11g Point. 38 00 11. 17 75 2l !'""'6. 74 

I Robbin• Cupola .............. . 

.Ha.wk'• Nest ........ ·• ...... . 

3B (18 54. 48 

38 05 08. 97 

75 16 ;:N. 30 

75 12 42. 88 

Lonesome HOOt!e ............. . 37 59 26.li7 7:; lfi 56. 04 

Marsh Point Bouse ............ . 37 57 30. 25 15 24 5:J. 9.3 

Vicinity of Balfi-nwrt, Md. 

ROSANNE ••••••••••••••.••.••. 39 17 27. 50 76 42 45. &I 

W ASHINGTOll MOllUlllEN'J: ..••.. 39 17 47. 81 76 36 38.58 

Oak •.•....••...•..•••.• : .... 39 16 15. i3 76 40 02. 38 

Big :tk1.y Pon1t ..... . 

2.14 39 42 Hard\-'• Hole Isla.ml -I 

~~: : :~ 1 ::~:~. :::: ... __ .. I 
;11.1, :12 mi I Green Benell .......... ·I 

e6 19 59 Big Ba)' Point .......... [ 
149 33 22 I Robbin's l'oiut....... . i 

54 41 33 
114 32 38 

180 34 :w 
135 35 17 

200 17 22 
3'29 31 2<l 

4G 35 lG 
326 43 ;;:i 

2'~ 33 5.1 
146 45 01 

1~1 58 .?2 
2'21 03 38 

i ~:1;~1·;1~~~1~: i~i~~~l· ... · - . 1-

.1 3lf> 5e 17 

1 
4 l 0.) 27 

Snead ...... . 
l .. ong Pnint. 

85 57 41 

1111 28 49 
2:1!1 48 25 

I 
I 
·t············ 

Rosanne ............... · I 265 53 4~ 

w:::;:gt;,r; Mon~;n~,;t,: I ~ ~ ~ 

5383. 4 58.87. J 
6967. 3 1619. 2 

73S3. 7 ll041. 71 
10576. 9 11;,oo. ;, 

6237. a i1"20. 9 I 
0068. 5 91'.!.'il. 4 I 

4549. 5 4975. '.! 
5:163. 3 5"C):;. I 

20·26. 1 2il15. 1 
6?>Sl. J il96. 9 

8il21. 7 

4499. 3 
5649.1 

96-17. 2 

4920. 3 
lil77. 7 

3. 3.3 
4.33 I 

... 57 l 
G. 57 I 
a.es I 
5.60 ' 

2. 8:l ! 
3 33 \ 

1:20 I 
4.091 

I 
"""! 

5.4~ i 

2.8'1 1' 3. 51 



 

208 HEPORT OF THE SUPERINTENDENT OF 

G EOGltAPHIC AL POSITIONS-Continuecl. 

Sectiun III.- Vicinif!f of liallimore, ,1fd. 

Latittllk. I~ougitmle. .A zinmtl).. To station. 
I ________ 1, _____ _ 

-~--- --------~----' 

I 
De Sale• __ -I 

! 
Druid·--··--------------------

Clifton_---- -- .. -- - --- -- -- -- -- -

.A1ma, corn-er of lmiltling ........ ( 

Pious Hill ______ ··----

1 
llou~f' of l~fug:~ ... 

McDonaltl's htH11-ll', eniwla 

Rt. Jolrn"i;,; Chtn·• ii, "'Pin· .. 

HoRpitaL ··-·-- _ .. _ -- -·- -- ·--- -

.Fort 11 nrsball. tin~'t:iff .... __ . -

; Fort McHenry, tfag~tatf. 1:-?6fi ... 

Patapsco Rit1(';1', Aid. 

' KORTH J>OIXT1 GPI'Eit LH.Jl'l 

! NORTH POINT~ LOWEH Ul<llT .. 

Rock Point 1 18&G .. - - - - -

1 Senn :Feet Knoll ligl1t 

1 Sparrow Point, 1~ ----------

i 
1 Swan Point. 1866 - •••...•• -- -- -

Sandy J>oint Light ....... ------

Hawkin• Point, 1866_ ··-- ..... . 

' Fort Carroll light. ............ . 

Sollers Point .... - . - ... - -~ 

IF"h" J>"t l 18 mg Olll ••••••••••••• 

: Front Range liglit _ . __ .. 

I Back Rangeligbt _____ _ 

I Buchanan .. -------·----

3!.I li 03. 30 

3fll011.7.f 

f'{i :lR ~H. 7(1 31G 41 17 
;p; a~ 40 

7<J :l·~ :>ti. :m 4a ~1; o:; 
·n i::: ;)2 

71J 3D <'JO. 40 PK 00 Oft 
Hh .J-1• a:> 

Wa:.:Jiing·ton ~f onnmcut.: 
O:~k ........ ____________ I 

-,, 
\\-a1-1Liu;,!ton ~I011ummit.l 
.l)t;&k.s ................ 1 

\\-a:-;ldn.dn11 hl1i-m1uwut. [ 

i ~:~ ~:::: ::::: :·:::: :::: · 
, \.\-a~llin~tuu AlouuttH!Ut 

:~o DO ll. 74 7G a:J ::?I. !);i 50 42 10 , Ciiftou ..... 
4tJ ·B 00 i \\~1.1~hi11g-to11 11onnnu'11t 

I 

1:IB 4:> 2P I 
;?;j(i J..3 ;j(:i 

22:} ::!:I 00 
:;!.J( 07 4.J 

2Gi r,.1 42 
:.!7~ 48 11 

:.!:m 41 rn 
2-..!H 4U ;ru 

3~~4. :i : 
"j'j2~1. j 

:l.'"if .. 'l. ~ 
1~71.4 

14642. 1 
3330. 4 

: 

2!12J.Ji 
G471. J ' 

4:l24. :J 
~J;,;3, 0 

38.!l!).H I 
1J4W.li 

lr,()12:. ~ 
tiU-1~. ,-.t : 

.llM.1 
7l17i.O 

~. 4G 
4. !-0 

~.'Zl 
7. (i;.2 

],t<.! 
4. 0;.! 

~41 4~1 ~o C1ift011. ................. . m r..i 31 13:1:n. :-. t4:i7t:t !J ?. ;lB 
24.-.: 17 ~li ' -w a8hingtou ):Trnnurn.'111 UH 21 :t..? 10015. ti 1oa52. 7 6 °·"" 

:~u rn o~. n:l ·rn 40 14 . .::1 .;}I) ;)'."_! ;J4 r .. n:-;:m 110 .•....•.....••.. , ';:!30 :il 18 
47 l~ '1.~ lh' Sale~----···-- ~ii· Jl 0:1 

I 
GO Hi 4'.J l Dntitl ........... . 

JU 4t!' 2<i ( Clifton. 

3:~i 46 :Jt \\",1Rl1ln,!!t11n ~r01nm11'ni 
~2 20 av llruiil ' 

240 ]j 2-; 
JJJ 4!1 ~-l 

1.)j' 47 07 
~:>~ ~tj 0:1 

:.mt1l:!8.25 iU:1Gl4.4fl fW1404 Drnid ........... . 2fl(i 12 ;17 
10:J t:) 4H 

:.m 1,.. 2:.!. li7 

3!) J:j 4l. 9(i 

:m 17 1-;.o-; 

:m ti 0-1. :c2 

3(115,,1-1.2l 

:Ju 11 H+. O:J 

:m 11 a.J. k7 

39 fill 58. 72 

:m 12 :~.~- o-J ! 

39 oB 2t'. s:. 

~t!:• 01 0"';'. 5-J 

39 12 31. 96 

J9 12 49, (>7 I 

i 
I 

391336.68[ 

! 
39 13 47. 50 ! 

:ID 12 25. 10 I 
3!1 12 46. 01 I 

i 
39 i:; 26. 60 ·1 

j(l ~ifi 09. Ofl ' 

76 28 24. 16 : 

76 ~4 14. 36 I 

:!r:;, 1:t 01 Clifl:ou. 

117 51 ;)3 : J)rnitl ! • 2!17 :~1 ;.!:l 
4\l U1 ~>() 2:!:9 01 O.t ClHtou. -" 

H" 5fi 29 
:n.J :J~ ao 
~~a :lti ;i~ 

IU' :m J:l 

l~:J j~ 3H 
Jj' 11 14 

2111J;~a~: :: :: : : :: ::: : :: :: :j ~~ f~ l~ 
I 

..:\lnlf~ ................... 1 ioa ~Jt. 2s 
"' al-'liington Momuuent. ! ~70 31'.1 1H 

]'ions H-iil .............. ] Ci 5~) 14 
(;lifton ................... ! 3:J7 HI 30 

l-lll :li< ;,;; : 1\'nshin:cton Mmrntnf•Jlt :J:W :J7 :n 
173 .'le ~ti Cliftmi.-----··-··--···- ar.;t r>t: O::-! 

347 {}2 32 

218 07 2£ 
2'~ ~9 4~J 

146 40 ao 
10~ 2:J ];; 

Umlkin .. 

i 
North Poit1t. upper light_ I 
NortL.Poi111,,Jowe1·llgJ1t,) 

North Point, lower li~h-t I 
Hock Point. 186(5. _ ..... . 

JG3 :rn 04 

167 03 ll 

38 08 34 
46 31 ftG 

326 :-m HI 
ZK:J 20 :J3 

lti 1!9 07. 41 2'J4 31 J~ Nortli Point, Jowprlig-ht.; 114 3:! 03 
293 47 0-3 :NortU P(~int, up1ler light 1 l:J 4d 38 

76 16 29. 35 1 rn 26 3A North Point, lower liµ:M. m-2 1!0 2r. 
11~ 43 09 North I'oint, upper li~ltt 2H2 au 4fi 

7fi ~~ 2R 77~ \ lfii 09 13 
i 169 18 19 

North Point., n ppcr light.' 347 07 15 
llmlkin _ ....... _ ..... - - -i 349 17 1G 

l3odkin ------,-----··---1 0 00 50 76 2;; c~1. as ! 1eo 0-0 59 
240 07 16 Swan roint, lf.66 ....... _; GU 1~ 44 

76 31 11. 09 '. 2fi"7 04 30 fipaTTow Point. lBGG ...... i f-17 00 07 
314 5); 47 I<ockl'oi11t, 18li6 ........ ' 1;15 00 51 

76 3Q 50.1!1 i 
76 JO 30. 371 
76 33 30. as I 

I 
76 31 39. ''° I' 

76 32 48. 9!) 

763200.•Bl 

I 

218 16 II 
326 22 10 

312 16 (l(j 
40 21 44 

Sparrow PoiIJt, 1866 ... . 
llock l'oint., J8t>U ...... .. 

Sparrow Poiut, 1866 .. _. 
lfawkius Point, 1860 .. 

2H 23 44 Soll~r• l'oint ........ - - -
311 36 51 llawkin~ Point, 1866_ 

170 12 3:J I Hawkin• Point, 1866. 
lJ:J 42 ll'J Fishing Point •..... -.. -

284 55 411 Hawkin• Point, 1866. - . - ·I 

244 50 5-4 Sollers Point ..•.•..••... , 

ll50 02 5-1 Hawlrlns J>t>int, 1866. - - -1 
3'-1!2 (H 32 Sollers Point ..... -··---1 

I 

98 17 l6 
146 2:l 42 

133 16 :J.1 
220 l!l 00 

!14 25 38 
131 38 00 

350 12 32 
313 40 59 

104 56 23 
64 !'12 22 

170 03 161 
142 05 42 

4fl(i2. ~) 

54:.!t'. ~ 

3:10:-i. 0 
29fft J 

:l:173. 1 
14~:t u 

:i293. 4 
1u:i·i. 7 

~Afi.L ~ 
2:m7. 5 

1071. 9 
3521. 3 

3;m.2 
~39.4 

58H.2 
426{;. l 

4!J29.4 
6434. U 

1217. 0 : 

G770. G 

4207. 3 
4354. I 

51GO. 0 
(il3...l.!.O 

4611.9 
397:2. 5 

151:JB. 9 
1577ti.6 

20rn;;_ o 
1;10o:1. 5 

6332. 2 
14399. 8 

3690. 4 
Glk!J. 7 

2491.3 
6329. 2 

261'18. 3 
2620. 9 

4329. 0 
3506. 0 

213.2 
3675. 4 

lfiB7. 6 
3674. 4 

5467.1 
4>196. 0 

r>1rn8. 1 2. so 
5~:JO. 7 3. 37 

3712. 7 
~J:Ml. 7 

3!HJ~). fi 
l:i.3G. 8: 

2. Jl 
J. 84 

;JfiOl. 5 2. fiJ 
21~1. ~ 1. ~J 

4z-2;;. 8 
2,'")23., 4 .... 
1142.2 
3850. ~ 

attaz.1 
2'J.5:l. 1 

6358. 2 
4Hfi5. :1 

.5.100.7 
7037.1 

7802.3 

7404. 2 

4601.0 
4161. 5 

564\l. B 
67N.3 

!"l()4'.l.5 
4:JH.2 

165.55. 4 
17252; 8 

211084. 6 
142'..!0. 2 

6924. 7 
15747. 2 

40.15. 7 
73(16. 9 

2724.4 
6921.5 

.W39.9 
2866. 2 

4734.0 
3834.1 

ll33.1 
. 4019.3 

1845.l> 
4618.!l 

597&. 7 
46118. 0 

~. 40, 
1. 43 

o. 6• I 
2.19 I 
~- 1~ : 
1. )!>< 

3. 61 ; 
:2. 65 l 
3. 06' 
4. IJO 

4. 48 

4. 21 : 

2.61 
2. ~I 

3.21 
3.H 

2. 87 
2.47 

9. 41 
9.80 

12. 55 
8.0~' 

3.931 
8.95 i 
2.29. 
4.15·/ 

I 

1. !)5 1 
:J.!l'J: 

·i 
1.67 I 

;;,1 
0.13' 
!UlS 

Ul5 
11. ll!l 

3.40 
ll.117 



 

THE U.NITim S'l'ATES OOAST SURVEY. 209 

f; EOG RAPHICAL POSITIOXS-Con tinued. 

S<'clion IJI.-Patap8C-O n;;·o·, Jid. 

NarnP of statio11. Latituch·. Lou;:;.itw.le. i .. ,\ziruntl1. To ~tatiou. n~1ck 
a1.imuth. J)j~tanL'''· Di:.-t:tll('t•. IJi.-.t. 

.AlmR Hon-.e-. cupo]a .... _. :N li :.W.01:· iti :3:! 47. 97 

i.ti 2.i :!l.fiO 

Solitary trPe .......... . ';'(; Q,) 40. 00 

Larp:e trf't'• .•.. 39 OE 04. 31 76 20 O.i. 41 

34:; 45 52 . Ua\Yl.;iu~ Pni11t. lttM 
t: 4.9 (Jl : Fishiu~ Puiut .... 

2."iO 4!1 2i"i ' Rwan Poiut, 186G 
l~B lli ~'() Bodkin ........ . 

20-i 38 10 
~.1~ 4H 40 

173 53 53 
17~ ~o 04 

];JU !iK ;);{ 
1~0 :H o~ 

Bodkin ... _ ........ . 
Swan Point. 18()6 .... . 

North J>oiat, uppeT lig-ht 
Korth Point, lo""e1· light 

Nortl1 Point, nppP1"1if!,l1t i 
~orth I)oint, lm\·er light i 

lt)H 41i :i-1 
11'.'t-'. 4t '.H 

10 :J.1 n~ 
~ lti :H 

2:2 :le ':2{• 
7El .j.) 2P • 

353 53 :!4 
358 30 00 

0 38 .'"Kl 
li :H ZJ 

""llifc Hou:;.(', largcl'!t d1itn11f'y.'' :~n ()j' ao. (I~ j~} ilj 'u. 40 174 5[, 2":! : North Poiut, lo\'\"CT li~.dit :~34 55 01 
ra 07 4J I ]';urthPoiut,upperlight 3Jl U7 13 

' I,,w·_!!(' m1paintt·11 homlP. wulh· 39 1·2 3:3. 3;i 713 2G J2. 39 :346 12 21 North Point. upvcrli~liL 166 12 31 
wL~st chinnu·y. 24- OG 4J Ho{'k Point, l~Hl). .. .. .. :204 O;"'i 47 

' IIou~(·atRod"'Crf•('k,northemL :rn OD 13.::!':' 7~; ~~' 13.nti 21!110 .r; 'Xnrthl'oint,11ppPrliJ.rht 
2'25 00 2'G :!'.\ortl1 Point, lower light 

:m J';l 2~ 
4.'> O:! :.?"".! 

JDdPr'8. rartl&. JfilR• . 
5. 61 
4. 12 

~10:(7, ;) ~1~72. 0 
ws:n. :t i~ri.i. o 

J:l7t< .• ). '2 ' t::itJ':' .. i 1 J".l. 57 
;.!.:n :Ji::H. (i 4-073. 1 

1\llG. 4 
1:.i4':7. 4 

0875. tl : 
j);)~fi. ;) 

tiO!lU. 0 
5d4. 3 

7GOU. li 
79~6. 4 

16G-O. 0 
5::UJ1. :i 

{i071'. () 
(lZJO. 0 

':.>o9.5. 'j 
147:Ji::. 5 

7:t1F:. H ! 
71:Si. 2 

HC.)9. ~ 
G:~5t< . .;) 

1. rn 
~. :1: 

4. 2";' 
4.:[._j 

F--'321. (i 4. 73 
f'i~tJ. ti ' 4. nu 

1?1.1. :1 1.01; 
:=>8~15. tl :t 3.-~ 

0647. -t ' 3. it'! i 

fit!12. 9 3. Fl : 

IIou.:-1(\ wi1h wintlov.- u~ar top. 
sol1thwest g:1l~k. 

ao 14 ~l. ~3 11; ao ::27. ~:'j 76 38 09 J:'ishing Point._ ......... _: 256 :JO 1-l 449~. 1 4!117. !l 2. 79 : 
41.)4, () ' 2:. ;}fi I 2i 31 1~ Ilawkins IJoi11t, 1-0tJti.... 2tn 30 2fi :r-.~9. 1 

3!l ou 4"'..!. :~~ i ti :.!t: :m. 03 :ml ~1-l ;VJ Unrlkin ...... _ . . . . . . . . . : 121 ~r; Ol' , :m11. :l 
:?17 461!2 1\orthPoint.uppcrlight.: 3: 413t1 .JH"..?4.:l 

•r,,·o-""tory· whitr• 11011-if'. with :'i!.l IO .JJ. fl.-) ~.17 3fi 2.1 :KorthPoint.. low.-r1ig-ht 
2.:i..J 17 2;'J ~urth J>oint, uppt·r lil!ht.' 

77 :rn 44 
74 ~o 31 

-;.~Hi.~ 

~~Hi. !I .green lilinds, cid11uwy. 

: Two-~itH·:-o· 1mraink•l hnw-1t" :J(J 11. ].), 4J. 26[, !!5 1 !I ~orth Point. lmn-r Hg: ht.! 
2fi~ 40 ;.!;) ! ~ortlll)oint,u11perlight i 

83 2t ·1l'
ti:..! 43 :39 1 nortll diimw·y. 

fi~r»1·1WSttrCC.......... . .. j 3:J ];! ·fi.40 7ll ;.!~ 17. 5() 30'; 4~ 3!l Nort11Poh1t. up11t>rli_!.::hl 
1 4:J :~.-1 Hock Point, l~lili ...... . 

t~t 4!1 4a 
1~1 4.i 31 

\'°'hit-c Unnge \ll.aT'k .... 

J. L. Sutton·8 housP. witll flat 
i roof, sonthea~t cllinu1e;y. 

: .T. L. Sntt<in's lllrp:e brick lrnns<'. 
i son th east chim1w.y, 
i 

1 
White barn, cupola. -- ...... ~·. 

Oltl Canton Rous~\ south cliim· 
ll(>oy. 

}.[rs. "\Voo1l's hons(', c:himnry . 

Bon.ell's house, chiuruey ....• - . 

i U.mveR' hnn&\ weRt chimnr.y 

' 
) (;ra"'e~· bani, wc!'\t gnLlt.~ .. - . 

I . 
! Lazarett-0Purnace, cupola ..•... 
r • 
J R. O. Uri•J;>'• twn-story white 
j house, cblmney. 

i R. O. Cdsp's barn, eaat gal> le .... 

I____ l 
27 

3-17 5:3 37 
a-rn Z.J :;~ 

7 O:J 03 
l~O 0;""1 It-

R0<· k Point, lfl'6ll ... 
n:~wkiD!1- Poittt, 18-flG .. 

167 53 Ot< i 
16G ~W 01 

Ilawkins Point,. 1~66. ~ 187 fr.! 4ti 
Eucllanan .... __ ...... _ .. i 300 0:4 31' 

Hawkins Point. lSii(~_ 

:w 1~ al. ~J':' 16 :n 3~J. :l~ a1:; l:i 55 Jtnck Point, lt!ti6 l:l:l lti ll 
26i' 18 Oi liawkins l.,oint, 18tiG... e"i 18 Ht 

~-)!) l'J 726. ;11 7ti :n 44. 10 31:1 '.JO .-:.tl Rock Point, 1866 . . l:t3 32 5fi 
20:J l!J 32 Hawkins Point. 186fi.. 23 19 34 

3!ll:J38.P7, 71,;331n.1H 1922011 lluchanan...... 1~2041 
rn;; 31 54 Fishing Pu int. . . . . . . . . • 3t5 31 4(1 

61 '.27 1:1 ' Bnchanan ........•.... _ 241 26 :>O 
35 51 41' 

1 
.fishing I>viut. ....... _. _ :ll5 50 4i 

B3 14 31 j llucbanan. .. .•.. ....... 263 14 o:l 
40 46 20 ! l''i.tllling Poiut. . . . . . . . . . 220 4:> 0" 

39 i:; :io. ~-1 ~G 31 ifa ?2 

39 J:-1 31. 6H 
1 

7H :u :n .. J~ I! o 32 041 Hawkins Point, 1B6tL... lRO 52 02 
, 812-255 ! :Buchanan ......•.••.•.• !!GI 2"2 28= 

~l!f 1 ~ ;·k!. ;n : 7ti 32 ;)1. ~H .i I~ O.J 00 l Fishing roint. . . . . . . . . 195 04 ~~ 
I ~5 40 31 j llucbauan .. _.. . . . . . . . • • 115 40 

39 }::; 3\1. 62 

39 15 :J7. 45 

39 1:; 33. Gl 

:iu 1:; 40. 34 

3\1 1:1 :n. 521 
39 13 35. 67 ! 

7.6 3''.l 48.781· 16 OS 29 1 Fishin;::Poiut .. ---···-- 1 196 o.; 03 
300 """ 1 ll b 10"'3G38 ~ "'.: I uc anau ....... _...... 'v 

70 32 3S.89 j 3121.5 3!> ~ l3ud1auan ......... ~··-· l:l2 15 4:0 
3'21 02 29 

1
: Sollers Point. .. _ ... _.. 141 03 48 

i 7G 32 12. 80 i 321i 12 33 i Sollers Point........... 146 13 3H 
29 07 3'J ! .fishing Point ... ·--·--- >!09 OH 4:l 

76 32 13. !lO •

1

i 32:1 26 33 
1
1 Sollers Point. . _ _ _ _ _ _ _ _ _ _ H;i Zi 3~ 

29 15 46 , Fi•lliug Puint. ...... - . • . 20'J H 58 

7G 3J 49. 80 308 3'2 5tl /\ Sollers Point ... _ . . . . • • . .. 128 35 O\! 
/ 281 llJ 12 llnchan.o.n ........ _ •.•• _ 101 11 08 

76 34 02.31 \l 244 22 16 1 FislllngPoint. .......•.. I' 64 22 36 
~19 59 53 \ Hawkins Poiut, 1866 _ ... 

1 
120 01 23 

~_,6 33 59. 261 24'! 13 18 •

1 

FiohiJll! Point.._. __ .... · 1 62 13 36 
300 38 31 Hawkin~ Point, 1800 . . • . 120 39 !i8 

--~~~-'-~~--

'7!l62. 7 
-;-4:1;), ~' 

;wsri. o 
.J20:t t 

11684 • .l i 
6(;4. tl 

6~1!).l. 0 
453.fi 

fi616. j 
ltf.!. J 

5291. 5 
2182. 2 

1002.5 
4361.3 ' 

10'7.> .. i 
-120,'.3 j 

.)5"11. 5 i 
1039. ~ ' 

:1540.6 
B3ti.. (} 

~5!JR2 
7&1.0 

4!)Rfi 
41ci7. ~ 

'14Hi. 7 i 
3~1.3 ! 

! 
4377. l : 
3750. s I 
6114. G j 
21s-i. 2 I 

854. 9 I 3<Jl6. 9 

782. 91 
3852. 0 

04f14. fi i 3. (it ' 

.!'l:27J. 7 :t on . 

~.)47. 6 4. ~6 
t<0:3;;, 4 : 4. !'ii 

8~·01. 8 ' 4. !l;
~131. j 4. ti:.! : 

:!J74. :i . 1. ~2 ' 
5090. f.: <~. :l:~ . 

U:H6. ~ 3. :~~ ! 
~'::l'i. 0 ; 0. 41 

I 
4fl"f4. H ! ~- 8~ 
10'.J\J. 2 : 1. u~ 

3(i. 0 O. lf..? 

7t1-rn.;; -t :i;; 
495. :1 0 2ri : 

7:2:15. p 4. 11 
199.1 0. 11 

5786. ti I 3. :29 , 
231'6.4 1.3(] 

10%. 3. 0.62 
4769. 4 2. 71 

117fi. I 
4595 • .) 

6060. 0 
1137. l 

3Bil. fl 
914 .. !) 

3~i:~ i' 

i 
5.f:.i. 2 j 

52:!5. 21 
4829. ft ! 
417e. 8 i 
47l'<i. 7 i 
4101. 8 i 

::~I 
!134.9 i 

42i'3. 4 I 
~50. 2 I 

4111:1.. 4 I 

0.67 
2. 61 

3. 44 
~. 65 

2. 20 
o. 52 

2. 24 
o. 49 

0. 31 
2.97 

:2. 74 
2. 37 

2. 7'? 
2. 3:.l 

3. >l(l . 

1.:ffi 

o. 49 
2.39 
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GEOG!tA.PHICAL POSITIONS-Continued. 

Sec/ion III.-Palapscv Rivel', .Md. 

Name of station. Lutitwlt>. l~ongitrnlf•. Azb1rntl1. Tl· 1:1tati01L .Baek D' ID. D' t azimutli. istance. j istau~e. lS . 

Lazaretto Jigl1t. 

: Red barn with Uot:>r iu C'JHl, "'on th 
· gahl~. 

I Brown barn, Sfmth ~a1J1e .. _. 

Honse on Snow Hill, chimnP.Y... :m 12 20. 49 

' 

7ti 3~ :it. 1)0 

II\ 

~mi' ,14 IO : SdlPrS l'oiu L - - -
:H.-.: ~,7 :i~ ~ Fi~hin_!.!: T,uint 

~Hl ;J~ 31 Soll('r;;i.Point. ..... 
3;)8 24 ~j .J.~ishing Point_ __ . 

31 :~ O.l !'if' f;ollem Poiut ........... . 
359 4.> 5.> Fi.sliJn,g· l_)uinL ... ___ . _ .. ' 

/(i 33 Ill!. GG ~21 :1.t .t,} Fisldn~ Poi.I1L - - - - - - - - - -
~151-117 Buchanan ............... . 

J;l';" 40 2'.! 
lli8 ~)~' 50 

132 00 2" 
178 24 28 

1:i1 07 52 
17i} 4;) 55 

41 3;; 4R 
:i:; 16 04 

1 G. Crisp's lar.~n· hou:..i.c ·with dor-
: m.er-window, w-cst cl1iu111f'.y, 

:m 14 10. ';2 7ti :J4 ::ti. Hr 2,,.:0 29 ;.?l Sollers Point ... ____ .. _.. JOO 31 50 
301 3:3 00 1 Hawkins Poh1t. 1~li6 127 34 44 

! 

Walker·s nnp:iintf\tl lmns<>, :rn 1:1 O~. fili ';'ti 34 o:t fl1 20~1 to :u Huf\lurnan __ . 
northwest ehim1u:~·. ~10 1:.? 17 :Fishing Point_. ___ . 

3!l J ,1 3';. ~.i in :1,l ~n. fl!l 2;:;;7 .-19 1': Rollf'l·-. Point.__ _ ___ . _ 
:-H3 3!1 2-..! Ha;.vkinH Point. J 25G _ 

'·----~- ---------

&clio11 rr.-Roauoki: Rirer, S. C. 

-------------------------- ---- ·---~-·--··-·-·. 

3.'5 5f3 07. 54 ~G 38 00. :32 

29 11 :l'1 
30 12 38 

108 01 48 
133 41 OD 

)~~~~~·4 ,! 

:llill 0 ! 
I 

5942. 2 ! 
3M:l.9 i 
5932. 2 ' 
3721. 5 

;J[efe,.s. 
6if24. 9 
3948. 9 

6498. 2 
31184. 9 

6487. 3 
406!l. 7 

Miles. 
3. 9:l 
2.24 

3.69 
~.26 

3. 6~l 
2. 31 

3587. 4 3923. l 2. 2.1 
7028. 3 ' 7686. 0 4. 37 

57;i0. 3 
4994.1 

5024. ·2 
1600. 2 

r.m7.4 
559:1. e 

G-2B8. 3 3. ;:;7· 
5461. 4 3.10 

5:)59. 9 3. HJ , 
1749.9 0.99. 

6602. 3 3. 75 
6117, 2 3. 48 I 

EUEXTO.:\ COl.'"l~T-HOLt;J: . _. 36 m 23.77 7G :iu 11.ou 11 30 41:' WilliamA. Hll ;.!~I ·H 13"i ta. ti 13003. 3 , 8. 5Z , 

l:lojor .......... . 

Nf'w C:q.wlmart .. 

Ea1'tmosf ...................... . 

Jfar<ly ...•.........••........ 

Mapk ................... . 

Ca.MJai ...•.....•....•........... 

Middle 

LonRe ......... . 

Full<"r ............••........ 

1 Kite .......................... . 
I 

; Kin~ .... :_ .........•.... 

; Lnwr<'uce ••......... 

l~ro'\\"ll .••.•.. ····-- •.••..•.••.. 

lk1-Yil"I •••••••••••.•••••••••.•••• 

! I~t· ............................ . 

! 
Wil•':V············-···········-·i 

TompklnR .•.•....•...•.•..•••.. J 

]<'ire •••••••.•••••••..•....••. -·I 

35 ri6 .JO. 67 7G 41 2L ::J:-i 281 26 2~1 'Villiaru~ ...... _ .. - . . . . . 101 2P 21 

7H 40 ;)~. ;2:1 

:~ :;o 41. 1;; 76 42 Qi). 21 

j(j. 4:\ 15. 11 

:.!11 :):J !°>P E1kntou Conrt-llornw·. _ a~ U;i 01 

!) 5-7 j:) M:J,iOL •..... 
320 JJ 4~ VfiJliaHIH . 

2~0 5P 4;1 
'._?(15 12 '2.) 

:Mnjor .••..•....... 
~PW Cnpl'b('art 

:-l48 4:5 54 ' EaRtmost .• _ ... _. 
3:n ;,o 12 :Major .. -·--··--·-· 

-Z-24 co !.!~ : EaHtmost _ ...... _ 
li'3 34 1:J Hardy ........... . 

~~)g ;~ f:~ ' ~~~;~;(:~t·. -............ . 

:J::l2 31 :l7 'Mit.1dle •........... 
262 4J 10 ~la11lp ..... 

2~1 :l.'i 4A ' ::lfajor •.......•... 
ll!l ~7 42: E.astmo~t .............. . 

! 

lfl!I ;;7 :1t) 
140 1;, ;J;J 

Jro ;,n o~ 
:2;i 1:~ Or! 

108 4·1 08 
131 50 ;.;l 

4·1. OU 4e 
:J 34 l!I 

JO(; 24 20 
'jtl 3t-. 44 

6n O;J :-l(J 
:n 4fj ;·~~ : 

H~ 31 34 ! 
t_;.? 4H 0;..! ' 

51 :l!i 5;, 
2tw 27 2a 

:t• !'if: 1 ~- :t•' ':"fl 41 'l!). 2{l 187 ;;g 48 lfaJo:r ... _ ..... __ .,...... 7 Sf) 50 

76 41 3~- 9() 

:i5 !J(i 01. 13 'ifi 4l QC. 413 

1"4 :J(; 33 Doten............... :!34 36 28 

313 01 21 
209 ~G tn 

183 27 07 
'JG7 ()!) 41 

L•JtlA~ •••••.••••..•• , •••. ' 
J\1ajor .•................ 

JAonse .. , .. - ..... 
}~uncr .... _ ...•.. 

13'.l m 34 
2'J ~-,u 26 

3 ~7 08 
347 09 37 

35 ;;;; 57. 29 7H 41 37. 05 245 56 31 :Kite . . . . . . 65 56 37 
204 34 l:i Lou oe . • . . • . 24 :l4 2'~ 

35 5;, ri:i. 74 7fi 41 26. 48 180 01 25 RHc....... .. . . . . . . . . . . o 01 ~ 
112 24 4S Ring................... 292 24 39 

35 5tl :m. 2a 76 41 311. 80 

35 j;) 3t1. 95 7-0 41 48. ll'J 

35 :15 16. 60 76 41 49. 41 

76 41 J3. ll2 

76 42 12. 42 

76 42 16. 72 

210 26 21 
185 54 10 

284 07 39 
226 34 52 

LawTeucc ...... _ ..... _ . 
Ring ................... . 

Drowi1 ....•.....•..•.... 
l~awrenec 

~ ~ i: f::"~::::::::::::::::::i 
327 09 19 Ice ......... _ ... : ........ / 
22127 051 Dr<Jwn .•...•.••.••.•.•.. 

276 29 o:i . re,, .................. ···I 
256 44 iu I Wiley ••.•••.•...•...... 

1 322 46 43 Tompkins ••.•.•.••••••. 

1 
286 51 00 ·I~e •••••.•••••..•..•.•.. 

30 26 29 
5 54 12 

tM or 44 
46 35 05 

22 39 01 
2 33 21 

147 09 22 
41 27 13 

9G 29 16 
76 44 1!7 

142 46 46 
106 51 ~ 

"140. 4 :i62l. :J ' 3. 19 
l4o;J2. ii ltitliill. 0 I 9. 10 

(~~.1J49. ~ I 
J{, ..... 

1145. 3 
4:1:--2. ·i 

30:W. 7 ; 
a6-47. / I 

1207. 0 
3873. 4 

9"25. 7 ! 
lll30. e 

lli1il.1 
1082. -1 

4~5. !I 
1843. 3 

391. n 
9:18.6 

693. 8 
491.1 

26fi.2 
583. 3 

532. 5 
731. 4 

200.3 
714.6 

WT.6 
2b6.6 

001. 8 
{);;3. 5 

218.1 
752. 7 

021. 9 
ti2'l. 8 

208. 2 
532.3 

580. 6 
4'ro. 7 

17il.1 
'11S.4 

4Ul4,4 
1 

2.G2 
7::104, J I 4. 11' , 

1252. 5 ! 
4i59. 6 

0. 71 i 
2. 70 : 

334'1 7 i l. 00 : 
3YBH.O f 2 27' 

1320. 0 i o. 7io 
4235, 8 ~ 2. 41 

4!l8. 6 
:l013. 8 

42ii 6 
10-26. 4 

i 

0. 28 
l.15 

0. 24 
0. 58 

7;''8. 8 o. 43 
537. 0 0. 31 

291.1 
637.9 

582.'.l 
799.8 

0.17 
0. 36 

0.33 
0. 45 

317. 4 o. 18 
781. 4 0. 44 

248.9 0. H 
313. 4 O. l8 

'123.s 
747.4 

238..5 
t:l'23. 2 

000.1 
61lti.5 

227. 7 
582.1 

ll3!>.0 
521.3 

194:8 
782. 3 

0. 41 
u. 42 

0.14 
0.47 

O.!l!I 
0.39 

0.13 
0.33 

0.36 
0.31> 

0.11 
G.44 



 

i--· -------~-----

! 1\ame of station. 

1---
i Croa8. -·-- .... __ ....... __ 

Pip ...................... . 

Eagle ..•................. 

Cauo .......... . 

Raccoon ........... _ ... . 

Dnzz.a.rd ......... _ ..•....... ___ . 

Lowier ......................... . 

Harris-· ............. _. 

~!<!. ...•...•................ 

Hattan ...•. , ............. . 

Philip .................. . 

Insh-houso ........... _. _ 

Gum tree. 

RCO"\'I". ··------- ---··· -·---- ·-

Mac .. 

ll.-.rher .•.•............. 

Noroon1c .••.• _ ...... . 

Sheep ............ . 

Pdzeooato .................... . 

Sol.lth blU!e ................... .. 

Catftsh .•.•••.......••.......... 

.Wharf························· 

Mlami .••••..................... r 

Wa.rds ................ . 

Briar ....••.............. 

Soui.hfi<11d ••••.•••.••.•.. 

Whitehead ............ . ····l -----

THE UNITED STA'l'ES COAST SURVEY. 

GEOGHAPIIICAL POSITlONS-UontiJmcd. 

Sl'clio11 TV.- Roaiwla: Ril:ei-, N. C. 

Latltrnle. J~u11git11dt•. Az.imutl1. To ~ta.tion. 

C• 

:1.-1 ;);) 1 t. {)j 7ti .i~ a:.i. fJfj ~~; i~ ;~ Ii~:?~~~~l~- _ 
7ti -!;.! 31. 0:3 

3.) 3;; 07. 47 

2D7 42 oa 
IU3 2:i OG 

2:u; i!-2 ::n 
;.!13 Ot' 50 

:ro1 42 :s2 
2Jl 5.f Oi 

Ti1•(· .•........ 
Cro~~ _ ....... . 

Pip. 
CI'O,!o\8 

l;;lantl 
l'ip ..... 

3.5 51 49. 51) 7ll 43 Ot.J. g~ ~t'2~ 26 4:2 I~lalHl - . 
~n:. 43 04 :Eagk 

3;, ;~.i .).I .• ):J 'f'li 4-J :--1.'J. !l7 1 !)~ :J4 l:i ~Eag-le .. 

7G 1~i Ji. 11 

51i 10 34 Cane ..... _ 

~}17 33 11 
179 13 .j'j" 

22~ 43 j;3 
226 O"i -14 

lla<"\'001 ! - - . 

Cane. ..... 

I~uzr-i.1nl .. _ 
Cane ..... 

3..i .)..{ :2::<. 6!1 11; ·l:J 20. 71:< 2-21'? 40 OG 11uzz;.:i nl ••... 
1n:1 0-:! O("'' Lower 

3J J4 :..!~. ':.;;! 'iii 4:J OI. 2tj },",j' 32 0,) J.OW4'l' 

l~O ~'; 54 lfol'ri~ 

,i:J ;;4 ();). ;H iti 1:J l;!. !I·! rn;) };·' O!I J~ald . - - - -
lli:l ·t:l LI lim'l'is 

3J 34 O~. 61 i"tl 4<l :..!~. I (l 2k4 4!) :lj Hattan ...... . 
2~U 13 5iJ Jfah1 .... _ 

35 5;1 4-;'_ 14 jj) 4:~ 3fi. 4:.2 ::Jfi 2'.! 47 JU:ltta.11. - -
H)~· Q~l 2/i J>hilip .... 

~:i ::i:{ :m. 21"." 7(i ~8 ~~- Ofi 17!J ;,~, 15 .Pliihp . _ _ . 
14t' 03 •H ]~bh-iwrnw. 

1!)3 2-:! ;._·, 
17.) lK 2!.l 

Gnm trr•p 
l"ish-l1onsc. 

:1:1 5:~ '.!"::!. ~9 7G 4:1 .u. 60 2fl8 !){} 54 S1•ow _ .... 
2~5 o:;. 11 (hun trr•.t' 

~()7 ;27 40 ~~·OW ........ _ 

ff7 :is 14 )fos,, .. . 

B,wk 
azimuth. 

c 
f:!~· 44 :n 
fjt! 11 OJ 

4'7 4~ 11 
34;~ 2J (!,) 

5tJ 22 4(i 
as o~ ~,... 

J;tl 42 3;) 
71 34 H~ 

4t1 ~ti fit 
a;, 4t: 1:~ 

li' 34 Ii' 
z.l6 10 2~ 

'27 3:3 n 
35.tl 1.1 !1'7 

10<-t 4:1 ::i~I 
4ti 0'; :ie:1 

10 40 14 
nm 10 

:;;i~ 31 5!1 
:mo ~7 4G 

1.-J ],..'I:! 
34-t 43 (J:o-: 

lt14 4tl 4(i 
51 1-t Of.! 

4fi 2l 01 
17 21 :u 

:t-:.P 5~ l;J 
:~28 U.3 :JO 

1:~ ~ 58 
:J:hl lS 2i 

11~ 51 01 
45 o:i 21 

27 £?7 4!1 
7 3;1 17 

3;; fi2 56. 3~ ·rn ·13 .:Jti. 96 300 32 ."ia .Ma<· . . 1:.>0 a:i ,3-;-
":!-..:-1 36 :>G St.:O\\. - ·11 ~7 11) : 

35 52 :if/. 5U 7(:i 13 .):J. 68 200 .J1 16 1\fn<" .• , 20 51 00 . 
176 2(l 32 l:i<u-Uer 3.:'>l) ~; 31 

:~,-) 52 44. O<! ~ti 44 03. PH ~.JO:~ a:~ 03 Norconu~- .. __ .. , . _ ... _ 123 :1:3 ~ 
233 (~J 57 ::11.ac . - . . . . . . . . • . . . . . . . . . 5..1 10 O:J 

3;j 3~ ~.9t1 '10 44 Ot;.00 212 49 27 Noreouw................ ~t.! 4ll :J4 
189 36 01 Hheq1.. •. . . . . • . .. ~ 31i 03 

35 32 13.113 

3;5 52 1(;. 90 

35 51 :iii. 93 

33 5;.? 01. 5:2 

jli 44 11. 3fl :H:l 25 00 
2-12 56 2:i 

~ orth lw~-e ...... . 
~~orcom<~- ....... _ 

76 44 l!l. 68 : 2'll 12 36 
\9R 45 le 

X orth has~~ .. - ...... . 
J.>rize boat~ . __ ... _ 

200 02 51: Sonth l1ase ........... . 
247 31 00 North haso 

76 44 29. 05 

I 
236 32 II · &rnth base ............. . 
2'.!0 19 01 . Ua.tfish .•..•..•........•. 

76 44 ·19, 88 

76 44 57. 92 '. 305 03 on Wharf ................. . 
249 28 09 South bo,gc .. . 

: 

35 51 49. 51 76 45 15. 35 2c>O 19 1:; : Wharf. .......... _ 
2'JP 4.5 51 Miami ..... _ 

tlf.1 2.'"i 02 
68 Jlj :J.J 

41 l~ ·I~ 
18 4,j 2:3 

110 Da 0:.? 
67 31 l:.! 

5fi 32 21' 
40 19 1:l 

12J 03 H 
69 28 31 

10 rn :m 
4!• 4tl ()1 / 

:L> ~>I ;J4, 2:1 : 7H 4;, lll.!1\1 : :J21 54 01 Wnrth.. .. . . ...... .. . 141 .>4 01 

35 51 43. 56 76 45 48. 20 

35 51 48. Sil : 76 45 4.7. 62 

~L __ 

\!63414~ Wharf. •.•.............. · i<:l4~m: 

2'17 27 08 \V ar<ls .......••.•...... _ , 
245 09 00: :Briar.·-·*··--·--· ·-----j 

5 06 36 Southfield .............. i 
~S3712 Wards .•.•...........•.. i 

Tl 27 27 
65 1)9 37 i 

)~0036 
88 :11 31 

211 

----1----

Dista11ce. Distauc(•.: Dist. 
i 

----,---
][ef(JrS. rard.R. I Mik.s. 

:1i.-~. 2 rma. 4 : (j. a~ 
4;~t<. 2 ·fi"~I. ~ ! 0. 27 

4f'4. 0 
170. u 

H3. e 
rJL9. 7 

15.). 5 
J~7. H 

701"'. 6 
{iKO. a 
:i,o,, 1 
:l:JO. 2 

:it13. t< 
!:J:J:t ,..· 

2;-4, 4 
:J.'14. :1 

4{i:-<. {j 

40E. I 

li4H. 0 
:m3. :t 

;"J;J!J. :{ 
7-15. !l 

:i!l:J. ~ 
G7-0.1 

PJ:l. 1 
tin3." 
H9G. :1 
aH-1. :i 

:i81. ~ 
904. 2 

:n~. i 
31'4. 4 

F:";;2. 1 
~a.i. 1 

~Vi. 3 
887. 3 

43.1. 4 
5lf'. a 

247.1 
4ao. !I 

:ii~. fi 
fl:!f.:. 5 ' 

~"2.2 
44:~. ;J j 

412. j 

tl-17:"'.? 

261. 7 
569. H 

90F. (l 
BO~. 4 

2·W.4 
10:!4.2 

n?fl:.6 
;)72. fl. . 

I 
184, 7 : 
7;,7, 5 

844. 2: 
782. 5 

164. f> , 
80'.I. 6 

52H. a 
lt'J. fj ~ 

4P~'- 4 · 
!""~i-t<.3 

170.(l 
:111. 3 

0. :JO 
U. ll 

o.~ 
o.:.t.! 

a. JO 
o.:r.i 

774.H: 0.44 
14:1. U I 0. 4:.? 

-1~4 .• ') 0. 24 
:w1.1 1 0.21 

(};~'.'.. ~· 0. ;.1-6 
:w.i.1 ' 0.:21 

:wo.1 
:l87. fi 

0.17 
ll. ':.!2 

.'JI 2. 4 0. 2tJ 

.ua.3 o.~ 

7t.lt). 5 I 0. 40 
430. 0 0. 24 

:-1.H~J. t' ti. :w 
t:!l.J. 'i; 0. 4ti 

4ilV.0 0. 24 
732. 8 0. ·1:.? 

!'"~fl.~ 0. :-i1 
75t!. 5 o. 4a 

J[J,r;;!) . .i- O.fi:! 
4~U.4 0.2:3 

fi:~6. 7 
988. 8 

=~48 . .:~ 0. :.lfl 
tjJ!i. l 0. 3(i 

!Jj3, 7- 0. ~1.J 

1023. 2 ' 0. ;~ 

2:n. 6 · 0.1.i 
910. a o . .3j 

476. l o. 27 
;jt)(i. f": I 0.3~ 

270. :; 0. ];) 
4tl3. I 0. 21:! : 

621). 1 0. 36 
605. l 0.39 

am. 5 
4~~t) 

4,•:J. 9 
701. H 

2i?C. 2 
ti23. 2 

2{)9, ii 
1120. 0 

0. LP 
U.27 

o. 27 
o. 40 

0.111 
0.35 

0. ;x; 
0.50 

0.15 
0. 64 

742. 1 0. 42 
626.,t 0.36 

201. 9 0. 11 
"2t<. 4 0. 4i 

923. 2 0. ;;2 
853. 7 0. 4!t 

In 0 0.10 
BS:>410.51l 
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Name of ~taUon. 

East base.• 

, Cy1n·e~8 _____ _ 

"\\est, base - ............ . 

REPORT OF THE SUrEHINTENDENT OF 

GEOGRAI'Il1C.AIJ I>OSI'l1IONS-Contiuue1l. 

Section 1 T~-lloauokt R·1,0T, K. C. 

Latitude. Lo11~itwle. 

----- -------· --------· 

0 ' 
3~ 51 3D. 01 

35 j]_ 4:2. 98 

7G .:Jt5 13. :~~ 

7G 4G 31. 40 

259 :i2 04 Soullifir"ltl . _. 
24~' 41 41 '. \Y-hitl'lle<l<l 

() 56 00 : East baRP 
:19:~ 0-1 39 . S(.)Uthfivl1l 

'2f<4 2n 08 : Ea~t ha!"lf' 
~n3 U!) '.J.6 , Cyprc·~i-: ... 

Ba~k 
azimuth. 

7!-cl .")Z 20 ! 
li: ..:tl :,-; 

ltiO 5fi 00. 
ll:l 04 :.:.: 

104 ~I 17 
!JJ O!I 4;°") 

][del'x. 
GH'.!.. s 
75:!.11 

409. 'j 
7::.t, l 

414. ~ 
510. 1 

I'ards. 
7.17. 7 
r:::?J.;:. 

441;,() . 
t02. 8 ' 

45:J.6 j 
~..;)j', t: 

.Mil ... 
0.4'1 
0. 4~ 

0.2fi 
0.3:.l 

l'atll .......... . '1 ;~ 5~ 0'2. 42 7tl 4G 3i. 17 3-!fi ~ 52 ·, \lc~t haiw . 
3Q;.! 01-\ HI : E.a.;t has,• 

Hili ~4 =->f1: 
l4:J 08 :l~ : 

fH6.4 
Stlll. 7-! 

i\1L l 
1J"iJ.~ 

Hut ........... . 

: Xit~Ol8 --- . -- --·- -- . - -· -- -- -- - - - . 

No "\Yuods ... 

'l'argt•t ____ _ 

Dt ·~k Jloint 

Reai>t'tT,\ 

Wil<l Cat. 

Shell 

U;yan ....... . 

l'it'initt1 ti/ lloan11/,.:c J,,;!a1Hl. 

Roanukt~ Ma1'?5Les ligl1t-ltomie. 

Fulker·'i::; lt:ilau«l ..... 

[ Croatn11 light-house. 

Spinola, 2 .............. .. 

Rebel fort ................ .. 

Duck Creek .............. .. 

Spinola ....... 

t
1

. :::~!:~~ -b,:~e,· :::.::Ii <'ll~ .... 
I New Bm·ne bas•>. south end 

\ Prin<'e • 

New &rue Epii':!N)pnl dmrch, 
brown 8pii·t-. 

Foster .............. .. 

35 52 05. ;)5 

:lOI :i:i 01 WP•t J,a8t' 
fr:!.~ 5ti o-; ' I>nth 

7fi 47 11.11 '. :~07 !>f) 42 Hut 
!!'if) 2"; -11.1 ]'ntl1 

7ti 47 07. 23 : Hl 4G 2~1 , \Vnr Xt•ck 
3~W J:3 :H : 1I11t. ..... . 

3:1 32 22. (14 7<i 4-; 33. :Jfi !H2 Hl 3fi \\ar~P1·k 
285 57 ~J :Xicohs .... 

:J;, :::i:.! :::.. '7!) ~,G 4~· 24. 73 Gl :i.) 2fl . X') "\\ ornls. 
a:n lG 4'.l 'Yar Xed.; 

3.:> .32 40. 14 ':"fi 47 4G. 51 32H 2.1 24 :N"(1 \V,,mls 
30t! .J~) ."H Tm·g f't. . 

7fi 47 4:1. 14 1'."i 17 ltl : lhwk l>ol11t 
:H4 1:! 50 I Nu \\-urnls ... 

3.j 5!3 07. 01 7fj 4d O!J. 31 1 325 il-2 2t' 
1 

Jh1t•k Point 

3fi G~l 11. 21 

i 30-8 17 ~l ltcd !Jerry 

7(; 4~ 03. 93 ' 28(i l l o·i ! Jkrlberry 
llit.i 27 4;) \\:--ild Ctil 

'ili 42 ai·. 1a , am lo :I!l 
~'-'0 21 .)~l 

Shdl. .. 
\\,.ild Cat 

35 4P :~G. 41 7j 41 4K 00 Q20 ::?7 25 , l~aum·~ Cr\~l"k 
137 5\) 14 Callaghan 'r:. -Creek 

3Q 01 3i' Cn1la~1um·H Cn·1•k 
G5 40 11 1'lect\.n.>oll .. _. _ - . 

Hl :Ja 12: 
.fi .)(\ 1:; ;' 

12i ;";(I ; • ..i I 

!lt-i ~b 00 

Elti .rn :17 
! 1-HI ;,a 44 

]:~~ l~) -HI 
10.:J ;Ji '.J.-. 

. •. ! :141 ;:-.. 1 2..J
l::il Jli ,jj 

] 4!) :J'.~ '.3':2 
1;?!/(J(I ()(i 

JU;) li O.r:-' 
lti4 12 J(i 

H?-i ~2 H 
1~?3 li 24 

10(; 11 1:. 
~415 Z'i 4:$ 

121 10 58 
JUO :t'2 W 

4U ::.!~ 40 
317 37 jl 

!!12 (\0 l\R 
~45 :1i: 2i 

564. j' 
1:-:i3.2 

t1:i2. I 
r'3U. f: 

:~:~5. :1 
t<:~a. c 

"i:l4. !) 
fi~l.1 

2.j:J. 2 
ill.~ 

{\.t'.-!.1 
703. (I 

:_Hl.:5 
~101. 7 

lf~)li. :1 
~au. ;1 

:Jn,;. 2 
:mz. 4 

!l:l-2. 4 
l~L I 

4tl'J8. ~, 

:;301, (j 

71fil. 1 
lt!V1. ;.;! 

t117. ~ 
·1f1S.1; 

~1:1.1 
~l:JU. if 

;{{}{). 7 
Hll. t; , 

0. ~1 
ll 3;! 

~2;). () . 0. -47 
7H. ~ O. 4~ 

2HP. 2 i 0. 1;; 
7i~. 7 0. "14 

~08. 8 0. 40 
7015. ~ o. 4-l 

um.,, · o. m 
~H4.6 : (!. ;l:! 

6.'JO.H 
3!Jt).;J 

l(qf).fl 
7!1:!. ;-, 

5:k~!). H ' :1. (hi 
57Ui'. ti i 3. 2!l 

7t131.~: -t 4:; 
33.55. ;; ' 3. 04 

:~:; .Jl 5-t. 04 73 .fl 0~.1<..:! 167 27 46 J->01-k 'Point, 1E64 3.f'i' ~I 2G 4011. l 4:J&i. 4 2. 4H 
109 33 34 l'ketwoOll ..... _ . 289 :JJ ;.w : ~lt)60. » tH90. 5 J, .5~ 

~{.i .J7 :li. flj' 7.i -17 Zf. 37 · 3.33 t.!J 31 Fl('ctwood .... _......... 15:1 ;Jf2 HJ f),jfjL !i 1t>4,S8. !I 5. 9ti 

35 05 16. 50 77 (IJ :iL 3-~ 

35 04 38. 61 

3..5 05 23. 53 

77 00 42. 66 : 
! 

77 00 07. li 

:m7 ltl 01 l-'or-k Point. 1~64 . • . 127 13 ;H 1u~.1o:t a 119':.!3. 5 6. 77 

84 12 26 
3:l 00 41 

Spiuola. :! .. 

Spinoln. 2 
.Rcbd fort ... 

31:! 2G 40 

2n4 11 :i8 I 
21:1 moo: 

1(;97. 7 

214~. 4 
1650. :1 

1856.5 1. (Iii 

1. 3:l 
1. 03 

i 
a:> os 10. 47 11 Ol 30. 5~ . ~; ~~ ~ Duck C1·et•k .. 

ll«bel fort..._ .. 
. ! 'W l:J .1:2 : 21:.JO. !l 2:132. 2 1. 34 : 

35 04 23. GI 

3;, OJ O(i. 37 

35 04 24. 00 

:J_) 06 04. :l9 

:15 00 00. 38 

a:. 01 2'i. 05 

77 01 33. 29 i 182 42 34 
2:iO 10 30 

11 O'J rn. 68 263 49 15 
321) 09 4i 

"i7 02 !\2.H6 214 5.~ OB 
~70 20 25 

77 00 51. 78 354 59 59 
:mi 01 30 

I 128 57 3G 1;-0i. :1 

Spinola ..... . :! 42 :u; 1445. :1 
Rc•bel fort .... . 70 10 5'J 1363. :J 

Spiuola ...... , .......... 
1 

E:l 49 42 , 1174. 1 
Truck .. .. . .. . .. .. . 140 10 12 ! 1715. 8 

North hasrL _ ... _ 
Truck···-··-·-···· 

34 55 29 j 1592. 1 
oo llt to I 0010. 6 

1707.4 0. ~7 

1aEJt1. 7 IJ. ~o 
1490. e o. es 
1284. (} 0. T.l 
1876. 3 1. 07 

1741. 1 
2198. 8 

o. il!l 

Rebel fort. .. _. . ..... i 175 00 05 I :!650. 2 2898. 2 1. 65 
Duc.k CrPek ... _ .. .. .... t 138 Ill 56 ; 1689. 5 : 1847. 6 1. ()5 

iiO'lllil.87 3.19 l:J07 Spinola ................. ] 15913261 2:J04.~ j !l.519.8 1.43 
8 43 08 }forth base .............. \ 18'3 43 00 I 2307.:! I 2523.1 1.43 

77 OJ 19. 14 343 5'2 2H ~;f,.~"Ofl-:i· -.;h·u· ·,-ch' ~p--,· -r~ ._ ·.\' lll3 52 42 J IJ4!14. 2 1

1 

2727. 6 1. a5 
30 14 00 .,,,. ~ ~ ,, "t ~ ~ :ll(I 13 41 J 219'J.~ 

1 
2-ro:i.0 1. 37 

Palmer.................. 35 07 25.21 77 Oil 41. 9() 272 39 24 1"'18ter ........... -- •• -- .j llll •O 12 I 0097.6 1
1
' 2293. 9

1 

l. llO 

----- -----'-------'-333--40--27--''-:E-p_;_..., __ pa.l __ ch_u_ro_b_s_pi_ro_. ·j~~-40-4-9 1____2228 __ -1_[_ 11437 __ ._2_._1_._38 __ _ 
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GEOGHAPIIIUAL POSITIONS-Contmued. 

Section IV.-}reu~e Rirer, X. C. 

I 1
: Distance./ Di~tancc./ Dist. I Xame of slfltio-n. I Lntitmle. ; L1.,ngitmk. Azimntll. To station. Back 

azimU1h. I I 
----~ ---------

! I I 

I I 
Jleterg. rard.s. Jlikl;. 

! Fort Totl€n, fla~-stall'. 3:J OG ~:J. 96 :1 o~ 10.:10 3!0 57 27 Jtelw1 t"rt J:lO 5t' 5~ 4952. 1 5-115. 5 :J. OS 
311 53 17 8pinoh. ...•. - ........ 131 54 14 33H2. 2 3709. fj 2. 11 I 

Lont' phrn tl'ee, .. :i·, (H -1~1. ~--) l 
' 

-I 

i"l 01 41. 61 70 00 44 f;onth base 2',(I 00 o:i 1915.1 i 2004. 3 1. 19 
1'2G 13 37 

i 
~orth ba:;c .. :mG l:l 1< 1101. 0 I 1204. 0 

l 
0. 68 

I 
North 1ilocka•1e. :l~l o-:t :m.;.!;-, 71~ ;,~, :1:'"1. ''i:'2 ?F< 31:: 36 Relwl fort.. .. 27F- ~7 :;8 171.3.1 1875. 6 Lf\7 

1;)4 07 10 Duck Cn:ek ..... ........ , :i:11 06 52 lE=".!4. 6 199.:J. 3 1.13 

Bouth Lloc1i.aa1· . . . . . . . . . . . I 41. ~ti ····I ! 
i :J:, {1:J 7~ 00 EL::l"i 151: 31 3.j Rehel fort. .. _ ... 33G 31.l'i l!l2fi. {i 
\ 

210G. 9 1.20 
211 35 2:.! Korth )Jlockulc 

····· 1 

31 35 ·13 117~. 1 193i. 9 
i 

l. lU 
I 

\Ynssel. ;;;·) {);J 51. '77 7G ~s :m.:11 1-12 HJ 30 N ortl1 1Jlo<'k:uh· .. 32-2 1fi 09 149fl.::? Hi39. 5 0.9:J ! 11e 50 20 Helwl foTt ...••. 2!W. 54 21 298.:J.a 32o4. Ii i. s:; 

·nurusi(l• 3:1 03 JL i3 7't-i ;JU 37. 01 148 09 11 Ifohe-1 fort ... ·-·-··· 328 08 :14 :U;'_il.9 3446. e i l. 96 
217 33 3J \Yessel ... .... i 37 35 54 15!J7. 3 1703. 0 ! o. 9i ! 

.:'\Im;t of .o.;uukcn sdworn.'r :l5 04 07. 64 00 O.'i. fl~ ~: 44 15 Nort11 hloekode ..... ... 1 47 44 32 1132. 6 
I 0.641 .. 1035. 7 
' 2c3ti 11 30 Wes•el ............... · 1 100 12 02 17;)3. 7 1917. 7 1. ()'j 

l"'"pper Xort.bwL~st CreL•k 3:5 O:l 1!.t 4B j(j .)";" :i4. ~() R4 4~ 31 Bnrni;'litle ..... _ ..... -· _ .. ~4 42 3'2 2ri96. 5 2839. 4 1. 61 
Ul HI 11 \\..,.eBri.(•1 ••.•• : . ·--- .•.•.. :io1 lB 34 ! 1914.l 2093. 2 

i 
1. 1!• : 

Joh11~ou·s ruint ........ 3:J o~ :n. 32 7G JB .)~~. till 14~ 56 il!J 
Burnside . ··············I :32'2 56 08 l:if,O. 3 1706. 3 I 0.97 

;;2J 5G J4 Fppcr :!\'.\"\"".Creek ..... ' 47 57 11 2:"215. 8 2423.1 1. 38 
I 

Upper Uroad Crt'L'k ..... ••••• I ;);:> 01 3D. O~ 7G ;,;, 4~.H 101 3ii 27 ,Jolmson·r, Jlqint .. _ .. 281 a1 37 4!l60.4 5424. 5 l 3.08 
I IZ"l 3H 4:J rpper ~- \Y. Cretk ;w1 ::s~ 30 40:i!l.] 4439.0 2.5:.! 

Mit«lH'll':-. Bluff :i;, 00 t.:..!.J(l 71; :i6 34. ~1 .tfll 3:; 1-; rpver X. \Y. Cref·k 11 :~;; :J!l 4!"15~. 7 5414. 0 3. 08 
;2-!U 36 lG rp1•er Bn,ad Cn_,ek _____ : tiO 31 .)1 4"30. !l 528'.!. 9 3.(l(J 

' 
Mar~h·-············· 3·1 ;;n H. 93 7tl 5ti 52. 21 1:-il ;')2 05 ,Johnsou"s J>oint. ..... _ .. [ 3:Jl so 52 6,~62. j 7504. 9 4. ;u; 

13U U.) 24 .Mitchcll"s lHulf ......... i 316 01 20 372B. 6 4077. 5 2.3:! 

Lower :Xort.hwe;-;t Crt•ck ... ~~ c~ 4[j_ ~(i 7fi !'>ti :3-t ;!J 3.' 42 32 )ritehell'8 Blnff ......... j 218 41 23 4i'6~. 8 
i 5317. 8 3.0~ 

;{:!fl 38 29 rpper Broad Cn:i:k - - - ·i 140 3e 5..!) 1842. 8 1 2()l:S. a 1. 1j 

Goo~l' Cn~ek ........... 3:-J 01 :m. 15 7ti :J;, 46.~ 101 33 07 ,Johnson·s I>t1int ·-·-·- __ j 281 31 17 : 49!">6. u i 5419. 8 3.0f< 
1;o :n a1 Mitchell's Bluff .. 240 32 2-2 482'J. 6 

i 
52f\L 5 3.00 

' I llcanr~ Greek ..... -· a.J 00 l~. tf7 76 :i:! 20. 90 75 :u Z2 ~:;,;:~' c~~~i.-: :::: ::: : : :~~ 235 28 46 j](l,). 7 T.70. 5 4. 42 
121 59 lO 301 51 11 

I 
6197. 1 

\ 
6777. 0 

' 
3. 85 

I 
Slocum·~ Cn•l'k. 3·! ~j :.!·1.53 w 5;1 ao.11 192 42 38 J1eard"• Cre.-k ..... ·····\ 18 4:1 18 5470. () 5981. 8 3. 40 

I ............... 
I JJi 31 Qt) Goose Creek _ . _ ......... 337 29 47 915?. 7 10015. 7 5. 69 

I i 
Iteetl ............. , ............ 34 ;;,; 4(j. n: 7ti 51 42.50 171 16.30 llrnird' • Crne k ..•.....•.. I J;,l 16 08 6412. fi ! 1019.2 3.99 

113 05 2S Slocum's Crnek ........ · 1 ·293 04 23 2967. 7 324:i. 4 1. 84 

A.lli,gatm· ······-·····-··-··--· 34 51'! l:.!..IH 76 4P 56. 6fl 77 57 29 Rloonm'~ Crflek ..... _ ... 257 54 52 70!>2. 0 77;"'l5. 6 4.41 
57 50 32 

' 
Heed ...••........•...... \ 237 48 57 4%'9. 0 5433. 9 3.09 

Wilkinson·" Poh1t. 
1 

::;'~'.~~r~~k·:·:::~.·-1 
I 

34 57 5(1. 24 j{i 47 jJ, 35 i 71 tr. 24 251 14 14 6085. 1 6654.5 I 3. 78 
84 41 53 2ti4 38 41 8528. 5 93'.lO. 5 ! 5.30 

Cherr~- Puiut. :l4 5fi 16. 61 76 4i' 20. i<'2 
: 

100 18 43 
: 

5687. 7 3.23 ················· 2E-Olfi 48 .5\!01. 0 

I 

I 104 57 34 8locum·s CtPck ....... · 1 2t34 54 37 8121.4 8881.3 5.05 
i 

Dana .. ············-· ;14 :>e· 01. 74 j(i 54 :l7.0(i 169 56 09 Goo•• Creek ••.•.•...•.. 349 5;J 40 74~9. 9 R12:i.1 4. &.! 
224 27 22 :Beard's Crt"·t'k . _ ..... 44 28 5::! 

i 
,'}t)53.2 GIS'.!.2 3. 51 

Denner ·--·········-··· 34 50 11. 61 76 .:;o 19. 58 5S 11 31 j Slocum's Creek ..•..•. ·I 233 39 42 5851. 3 

I 

6398. 8 3.64 ' 
25 14 19 Hee<L ................... 20:; 13 31 4933. 7 539:>.3 

I 
3.07 

R<•d Dank ...... ·-·-······· 34 :>ti 05.58 76 .50 17. 31 1;;;b ~~:; ~itft!~~;-~·P~i;,t·::::::I £':' 35 lil i 4417. 1 4fl30. 4 ! 2. 75 I 48 10 07 4834. 3 J286.tJ I 3.00 

Pierson'ii Point. ........ _. ___ 34 J.I? 30. 68 76 .j() 00. 30 40 48 03 ~,~iikit!~i.~tpoj;;t.: : : : : : 2Q() 46 42 !>4:J.G. 5 I 5.Q67. 1 3.39 
66 53 10 240 52 04 I 317:3. 2 I 3470.1 1. 97 : 

l I 

27937411 Great lslaml .. 34 55 H.4:J 76 44 30. 92 99 39 5.1 I 

~~il'kfu!:~·~\,;,b,"t": ::: : :1 
5917. 3 I f>471.0 3.68 

: 126 47 2<l i 306 45 31 6475. 3 ! 7081. 2 4. ()2 
i 

Groat Nf'.,,ck Point.-·.~· .. 34 57 12. 71 76 42 00. 02 112 01 52 PierBOn'.s l"oint ..•.. __ .. 291 59 3R f 6410. 0 I 7009. 8 3. 00 
53 3U 5:.! I Great lsl1lml. ....•...•.• 233 :..'9 29 i 4573.5 

I 
5001. 4 2. 84 

12. IJ3 200 42 35 i I 
I Sand Ilea<!h ...........•.... :1.5 00 76 42 27.116 20 43 461 Great Island ........... , 8B15.G 9640.5 5.48 

j 
.j Cedar Point. .................. 

354 14 51 Gre,.t Neck l'oint ....... 174 15 04 :;;i:;3.3 

I 
6072. 9 3. 45 

I 
34 ;1.8 51.1:1 76 39 l:l. 77 116 4U 50 ! Saud lleacb ......•..••.. 296 44 59 : 551.5. 0 0031.1 3.43 

I I 55 16 04 I Great N <,-ck Poiut. ...... 2:!5 os 2U I 5.123. 7 5821. 8 3. 31 

! 191 20 11 I I I 

Cookie Point ................... 35 ();; 51. 90 76 38 15. H 11 2<I iH j Cedar Point .••...•...•.. 7557. G 

I 
8-JG4. 8 j •. 70 I 

I 52 28 G8 \Saud Beaeh~ ............ 232 25 43 ! 8083.1 =:1 5. 0"2 I l Saady Point ··········~·-····:· M 59 la.36 7li 37 31. 64 103 06 ;ill ' Sand Bea.ch ......••..... 283 03 3li 

i 
7713. B I •. '19 I 

170 37 12 I Cock.le Point ............ 350 36 47 6763. l I 
7395. 9 4. 20 I 

i 



 

214 HEPOHT OF THE SUPERINTENDENT OF 

GEOGRAPHICAL POSITIONS-Continued. 

Seetio11 Tl.-New1e River, N. C. 

Name of stati011. I La ti tn<le. 

! 
Longitude. ! Azimuth. To station. 

02¥;,<;,1h. ! Distanre.1 Distance.I Dist.j 

·-------· 
'1 

0 

Ilrown 's Crook - - . - ... - ....... - -1 3;) 00 01. 8~ 7C 32 51. 2~ DI lG 42 Sand EP.a('h .... 
78 ;{~ 10 ' Handy ]J(1int 

·-.Meters. 1\::;.;::-ij MU.s. 
271 11 11 14624. 6115993. 0 9. 09 
2;;~ 3;, 29 7251. G 7930. l I 4. 51 

Neuse Riyer light .... _ ........ . 35 05 15. 6!) 

Point of Marsh 35 0'.l ::i7. 7C1 , 

Great ~arsh ..... - ............ . 34 :-i5 ::?3, 58 I 

7fi 32 35. 39 . 

' 
7G 4G 2.1. 10 1 

3~l 59 5!l ~ 8arn1y l~nint .. __ . -, 
2 14 1:1 1 }:frown·~ Creek ..•..... _' 

lO~J 36 14 ! N-cuae RiYrr Lii.:.ht ... 
I:;.? 30 3i : Cockle Point .. ____ ._ 

152 :3'7 2~ Wilkinsouri-: Point . _ 
257 16 4U Grc'l,t li:;lan<l .... 

7{i 44 let e2 32:1 11 5i Gt·f'at N ~" k Point·. 
4 00 4:-i GrPat l~lawl .. _ .... 

21:! 57 09 ' l!l38D. 3 14642. 2 B. 3~ 
k2 14 04 9UW. 2 105d4. 9 6. 01 : 

28!1 33 41 710:.. 2 I 7835. 7 4. 45 I 

~t2 24 4!1 1546H. 1 I 16916. 6 9. 61 

:r.i2 :m ~5 ;j0~9. 2 ! rir>65. 4 3. 1 fi 
~·7 11 t,!3 2me . .:-. i 319L o i. s1 

14.'l 13 O? , 5!j47. f> ! 6066. 9 3. 45 
184 00 3J . ~·Q93. 7. I 7076. I 4. 5:l 

Hammock .•.................... 34 5~ 07.64 ifJ 40 H.71 1:1s JG 5~ , Sana RPa<·h. 
5D 03 4~ ; G1·eat );edi I~~int. 

:nr: 3!'i ac · 5109. 4 5587. 5 3. 17 
23~} {)~ 3~ ' 3;.!91. 8 

Windruill ..... _ - ..•... _. _ ... _ .. j 3J 00 17. 49 iG 41 52. 96 lJ til 5fi Grf'at Xf'«k Point. 
311 31 ~8 Cellar Poiut .... 

182 51 4!) 
1:n 3:1 m1 

f..G2ft 4 
~393. 2 ! I 

Whittaker ..................... ! 35 01 54. 54 7&. 30 45. 7,; : f1~ 27 lf" Santl 13f'ael1 . __ 
~3:2 27 37 Cockle I•oint ... _ 

2:~2 ~5 45 ; 
5'~ 2d 2U 

5186. tl 
2HlG.5 

Two-storyl1ons.t'. south <~itu11ey' 35 OJ 34. l!J , ';G 40 :t.l. 45 
i 

3..'l!l oo 42 ! C~dtn- Poh1t ... _. 
309 44 2G ' :Sand~- Point _ 

1!'J3 01 40 I 

12!J 46 2~; : 
!"ifl27. 7 
GCS!J. ·1 

Gum Thfrket. ................ _. 

Hon1 h River •.... - .. _ ......... _ .. 

Bra.ut, lf.llarnl -···--------· ..•... 

lkant lslaml Jip;ht . __ ......... _ 

Man Point _____ .... 

Etty Rh:· er J>uin t. .. _ .... _ .... _ . 

Great Ramnwek ....... . 

St.oep l'oint ................... . 

Pitman .•. --·-· ... 

Tall tree ........•.... 

Rouncl top pine ............. . 

Rattan, ftag ..... 

F.iney Point, flag ............. . 

1 

Btlll'slsland .. 
1 
.............. . 

; Sandersl'alnt .................. , 

1 

DaYi"Island ................. ···j 
I ::::0P~i::t·-_--_._._.. _ _._ ....... _. ..... i 

j Bell~ Point ................... i 
. I I Wlndmlll Point ..•...... - - ..... j 

3.> 04 03. 5~ 7fi 3.J !)4. 42 

:H :;e 40. 3P : W 34 56. 79 

35 12 27. 24 7ii 2fi 10. g7 

a5 oFi os.oo; 76 i7 17. 5a' 

35 10 57 . .io 7i; ~n 14. 1:22 , 

:~:l 10 20. ~8 7!J 3.1 ;tG. 7t-: 1 

3:; no oo. 5~ 1 7tJ 29 ~4. 77 

34 G9 lti. ~:t 

i 
34 5H 36. 15 ! 

76 ~1' 55. 20 I 
76 31 14. 17 

:128 O:l {ll 1 _Brown 'r.; C-ret>k 
58 15 11 ! Cockle I,olut. .. 

196 16 41 
147 H2 4ii 

~cnse J~h·er li;.!:hf.. ...•.. , 
C()cklP l'oint. 

10 :il 47 : Poirit of lthn·~h 
ai; 1"7 3-l 

1 SenHe Uher light. 

6.j 17 42 r()int of 1fars}1 
l ·!o 57 O!I ) llr·mi t 1slanfL _. 

I 
32£1 5-:t 43 I Point of Mar~h . . 

~ jQ 40 I Neuse Ifrver light 
I 

ll Ofi 04 Neuse Rher light 
l:J 2.;1 33 !\.tau 1,oint . . . . 

148 04 46 
2:p 13 JO 

Hi l~ 02 
~tJ7 00 5;2 

mo ;.o :m : 
~lG 13 5;! 

245 11 27 
300 .S2 0:2 

148 54 52 i 
le8 ~o 15 , 

191 O;i 17' 
I:J;; 25 11 

2.12 ;{5 :l4 
31~ 47 3U 

:Bay Rivei· Point .. _ ... , 72 36 56 · 

153 26 4t 
194 32 52 

Man ]>oint _............. 1:32 48 33 

N P=l1~e Ili-ver li~l1t. 3:1:i 24 58 : 
Point of .iUarsb 14 33 35 1 

' 107 29 00 'JJmwn·~ Creek_ ........ I 28'7 27 19 
209 26 51 Stet•p l)oint ...... _ ...... i 29 27 08 

287 03 oo Pitman ................. l 107 o:i 54. 
107 -Ill 03 .HTnwn·s Creek. 21''7 48 07 

?7'7'lt2 
4192. 4 

12090. 7 
!):-J:~&. 4 

15!1~5. l 
16491. 7 

1El91. 9 
15731. 1 

10060. 2 
7067. 0 

10729. 6 
3678. G 

' 3763. 9 i 
:3'"562. 9 i 

10856. fl 
7550. 9 

46Rl. 0 
1569. 6 

2094. 5 
~586. 0 

:H 58 5!J. 1~ 76- ~7 42. !ID fl8 52 34 l)Hrnan - . . __ 27fl. 51 lR !ltO!:i. 7 
!. 12U 07 11 Stet<p Point. .. 

:J4 57 41. 52 ! 76 2F 57. 82 I 1!!3 30 03 I,itruan ...... _ .. _. _ 

:JOO 06 12 , 32V9. 7 

!!33 29 30 3'200. 9 
170 51;; 3!! Stc'f'p Poiut ....... . 35!J 56 18 4339. 1 

35 02 :ID. 52 : 7(i 27 57. 50 58 25 08 Brown's CrPek. ~.. . . . . 2:18 22 lfJ 874:l. 5 
2706. 4 

35 -0,j 54. 83 

3-~ 11 34. 93 

3J 11 11. 15 i 
I 

35 10 04.11 l 
I 

35 09 37. 37 Ii 

!35 10 21. 95 

35 69 58.43 I 
35 10 25.20 I 

I 

76 33 49. 33 

76 33 36. 46 

76 3:; 311. 39 

76 34 55.93 

76 36 52.50 

76 37 49.13() 

76 38 55.81 

76 39 41.00 

173 20 45 I'oint of ;\larsh . . . . . . . 3.J:J 2() :18 

352 17 45 
206 54 06 

llro,VJ1 1
H Creek .......... : 

Man Point. ............. ' 

287 52 .t3 nay Rivet' I>oint .. _. __ 
o rn 19 Great I!ammock ...... . 

2'l6 24 29 Ball's Tuland ...•....... 
297 05 59 Great Ilammook ..... 

15.i 38 39 !;;anders Point ........ . 
215 41 14 Ball's 1"la.nd ......... . 

213 4() 34 SanderR Point ....... . 
254 2.1 00 DavhJ Islau<l. _ ...... _ .. 

277 06 2~ na .. is Isla.nd. - ... . 
31:! 26 !kl lrolruid .......... . 

2411 33 lll Pettys Point ........... . 
lll:'i 44 59 Irelamd ..............••. 

!lll 01 l!5 ~Point ..•••...•••. 
30S (6 55 llell•Point ..•.. ······-· 

172 18 l8 
:..l(i ;,;; 13 

107 t.4 05 
lljU 1':! rn 

7fj 2.1 ~J}i 
117 o~ oe 
333 38 16 
35 42 90 
33 41 lR 
74 24 07 

97 00 OS 
133 27 26 

116 33 48 
101•4i10 

92 02 59 
125 47 21 

10076. 3 
6478. 9 

3iti5. 2 
22~2. 0 

:n20. 9 
3"JIJ9. :I 

ll305. 3 
344iJ. 8 

:1472. 5 
:106;!. i 

443:1. f, 
19!17. :J 

18'.!0.2 
3186.il 

tlll15.3 
1409.e 

a59'"J. 8 2. o:> 

7246. 4 
5897. 8 

!;671.9 
3167. 5 : 

6154. 3 ! 
~315. 3 ' 

9597. 4 
4384. 'j' 

13878.2 
lOlO!P.'8 

17480. 8 
18034. 9 

4.12 
3.35 

3.~2 
1.80 

3. :;o 
4.16 

5. 45 
~- 6l 

7. 8~ 
5. 74 

9. 93 i 
10. 25 

I ! 

~~~g l~:~: 
Ji985. 7 6. 81 i 
7728. 3 4. 39 I 

1173:'1. 6 6. f)j 
40"..!'.J. B ;l.:l!J 

411K I ~ 2. 34 
3896. 3 2. 21 

11872. 4 j R, 75 
8257. :> I 4. 69 

.!\119. 0 
1716. 5 

2290. 5 
2828.0 

2.91 
o. 98 

1.3() 
l. 61 

3724. 3 2. 12 
3510. 0 1. mi 

351l6. 0 2. 03 
4745. 2 2. 7-0 

95111. 6 5. 43 
2959. 6 1. 68 

12003. 4 
70'55. 1 

017.5 
2495. a 
:J412. 9 
3717 .• 

2.521. 0 
3768. 2 

37!17. 4 
3349.3 

4848.4 
2184.2 

19!Mt5 
~.a 

31118. '1 
15CL 7 

6.82 
4.03 

i:~~ ! 

J.94 l 
2.11 

1..43 
2.14 

2.16 
1.90 

!!. 711 
1.24 

,l.13 
1. 9S 

1. 'f!I 
o.SB 
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G EOGRAPIIICAL POSITIO:NS-Continued. 

'Ka.me of stati(ln. 

• 
Latituue. 

Seclio11 Tf:".-NeuBe llit'el', N. C. 

To .-.tation. L . 1 I . I ong1tlu c. i ..izmrnt 1. 

! 

I , 
lbck D' I J)' ' 

ati~~~~ ~:-ancc.L istance. Tiist. 

Lamberti I'oint... .. --- _3_5_0_9 :1~.-~3 ·-~-; ~~~~.'..~, 11.-~4_;_0_1_5-~ ··-I-'P-ttn ~:,-, . . . 6~ 0;1 30 Jr~~'(:'.: 2 I r~~/{: ti ~n;~· ·1 

2-17 22 5:i HPll~ Point._.__ fi7 :2;J 47 2.'l!r:. !J ! 2840. !I 1. 61 

Jones Bay, flag ••. . •. . . .• . • . . . . 35 Ja :!U. 8i' 7fi 30 24.181 H 39 52 ' Ba1 Rh-pr Jloi11t . . . . . . l!:H 3!) 25 4160. 9 
1
1 5::206. -4 2. 961 

CHARLES'ro:s, ST. M1cH.\EL
0

s 
CHUltCH. 

IlnACON IlorsE. on WESTOY}:R
Al.L BEACOS, 184n. 

Cn1soe ...........•.•.......... 

Morris Is1antl, t:1igual station ... _ 

Charleston light, hydrogmphic 
signal. 

ma.,k r.lantl .... _ ...... . 

J3ailry .......................... , 

Donk~y ....................... . 

narre.l. 

32 43 01. 80 

324011.44' 

3Z 41 30. J!I 

32- 4:] 20. ;,,) 

3::; 4() 51. 6;3 

3~ Jn 48. 4.i 

285 48 47 Britnt lslarnl lU.'"1 5 L 13 6':':!4. G 1 7".164. 7 4. 18 

-~~-~-.:~~~~~~~~--'-!~~--~~--' 

Section 1.-Vicinity qf CliarlesfJm, S. C. 

i9 fi4 Of!. 11 

-------·--··I·-····--·-····--·······-··_ .......... . 

l:l!• :: 51< I ~t- ~Itchaers Church._,. 31!1 2ti 01 

luH ..... i.> 141 Rt. )11chat>l s Church ... _ 34t-J !l-1 2G 
~1:.!0"i"l!J 13eaconHouse ..•..•••••. 3:.!Ut<27 

48 2G :n Crusoe ..... _. ___________ i Z-18 Z.13.f 
191 07 17 Hca~onllous~-----·-··· 11 07 21' 

1!tS 42 58 Bcaroullo-us{' ..•...••... 1 1~ 43 12 
i;,o 11 :Jfi Sr. Michael's Clrnrrh .... ' 3:JO O!I 5·1 

1 4~ 00 
24~ OS 30 

24.f 03 0(i 
12 54 24 

~>n:: 38 2t 
003 ~4 4:1 

Cn1~0C" .••••.••••••••.••• 
1 

Beaconllu11s1._'_. 

Signal station .... _ .•. _ .. 
Crusoe.----- .. . 

}fai}py .•.....•.•.•••.... 
Crusoe, .......•.......... 

212 2:; OG llonkr~-. ···-···········-
214 38 ~H Crni:;oe. _ .. __ ... 

lf-:l 4~ ;;-;
fj~ OH 35 

64 05 57 
l t•~ ;)4 lt-: 

F~ :i':' ;;7 
l:!:i 25 13 

32 2.) 2fl 
7·1 3!l 27 

B621.B 

1202:1. 0 
ti!U6. 7 

3\'65. G 
2"69. 8 

2142. ;) 
9&<.!1.5 

397i'. n 
3414. ~I 

2'7'3:J. {j 
1~69. d I 

J7UO.-; I 
179!l.4 

2073. ti I 
~G73. n 

. ....... .l._ _____ j 
I I 
I I 

'14;)'< (! I ,.. 3" I 
• _,_, u I ., .. u I 

13148. o , 7. 47 I 
ti776. 5 i 3~ ~ I 

4008. f, I 2. 2~ I 
313~. :l 1. ·~ 

2342. 9 1. 3.1 i 
10>'14. 9 6. 15 ! 

43;11. 2 
37J4. 5 

2~~,. a I 
1:i88. G 

r:r -l.r-_;). ;l 
1Y67. s 
2-2G7. g 
2lh!4. 1 

2. 47 
2.12 : 

1. 70 : 
0. 79 

l,(19 

1.12 

1. 29 
1. 6G 

J3road Island .. 3~ 4il l';'. tG 7~1 5li 39.95 I 272 :-tf~-l Crusru• _________ ........ 9:2 :{4 4fi 3m:1.7 
161;), (I 

4301. 7 2. 44 

Contralurnd ..... . !l:J 3!1 2fi. :~~ 

DaUery Purveyance, flag-s-raft'. 3~ 41 3.:J. 71 

Signal station No. 2............. :1.i 41 34..;1 

I 
Fort Wagner. flag-staff ..... _... 32 1:J 4!l. 9(i 

: 30:31117 Barrd ···----------·---- 123 11 45 

7!• :ill 5-t .P8 l!tl !if!: 01 Tirofl'1 I~l:.1mL ... __ _ 
~4t' 3!1 ;.!":" Barrel·---------·--

79 J:l 0-1. 4:::? 278 4~ 13 Si,1rua1 ~tn.tinn _ 
I t:H :l2 32 Black J..,.}awL. 

1:~ 58 O!) 
&; 4o o:i 

98 4r~ 37 
311 :;.z no 

70 :)~ \!~. ~{ 4.i :lfi 0.t Crusoe ...... _ . . . . . . . . . 2-rJ !l'"> 10 
tiO :.ui 40 Baile.'·----·-·······-·- ~40 24 5-2 

in ~1 :->-1. 21 51 06 24 Ehwk l8l::md .• __ .•••.•. _ 
1 

231 0::1 1:1 
1-151 li Charlebt,uu ligliJ.,h.~dr .. ' 1!)-1 Jl) 5t-

Turniptop pine .................. 3~ U 00. I~ ·m :i:J 11.-07 l!>O 3:> 05 Elnek Ishlnll. _ .......... ! 330 3,1 36 
77 o:i 30 Bailes·--····-···-···-- 2-1103 0.1 

; Secession ville, flag-staff ... _._._. :l2 42 13. tttJ 

I Palmetto ................... _. . . 3'l H 11. !)() 

i Diet:i: .............. - ........... . 32 41 50. 3::! 

I Lon{\ two-Rtion- hom~e, nort.11 
chimney. · 

32 4J OJ, 49 

7~t !:iH 30. 91 258 02 5.1 Bnacon II011Re. _. _ •. ___ .. 
1 7~ O.i 18 

:n5 3J Oti Crusoe ....... _ .. . . . l ;J;> 36 )!;! 

7~• =:i3 3j, 94 2:°>.1 10 39 SiA1Jal station_ .•.•.... _ . · T.l 11 18 
160 44 46 .Black !slant!.. ..... _ ... _ 341) 4-1 31 

7H :.i:l 39. 21 13 33 27 CTUSOC .....•.....•...•.. 
231 16 46 Beaeou Hou"c ........ _ .. 

w :i6 20. 95 '29114 35 Bla<'k Island ..... - .. .. 
:l27 21 04 Crusoe . _ ....... . 

l~l3 3:1 11 
51 17 3H 

11 l 1f. 4~ 
147 2'.! ];") 

1766. 1 1. 00 

l(l11. ";' 1· 1i62.:) 
l~ti-t!. 7 I 2043. 5 

l. 00 
1. Hi j 

1069. 8 ! 116!1. 9 0.611 
1. ;2!1 2'Jt<~. B 2'271. 7 

:1t1;;~1. 5 
3'677. 2 

-138.l. ·1 
36:.J:~. ll 

:mns.f; 2. 21 
4021. 3 2. :2d 

470.l. 7 2. 7:~ 
3fl7':.I. ti 2. 20 i 

2~21. ~ 3()FJj, ~ l, 7_s I 

12-0Q. :J 137~. 2 0. 78 

~"].~ 1. p 
5~,·~.3 

1nr,2.o 
;,!;!Jt(() 

3.1~3. 4 
:J:.!-2-'>. a 
381f!. 7 
6367. 0 

7810. 1 1. 4-1 
57?2. 2 3. 28 

214S. 6 !. 22 ' 
\l4H. 4 1.39 

3634. 3 
3.5~1. 1 

4176. 0 
696:t. f 

Jamesislruul,lon:ryellowlltmse, J-2 43 47.41 79 5.3 02.16 286 42 51 Beacon House----·-·-· 10() 44 28 4882. 9 :;330, ' 3. 0:1 
ehimney iu cente1·. : 348 16 Oil Crusoe ....... _ ....... _. 

Swamp .Angel. .............. - .. i 32 43 13. 07 

Ft.Johnsonob.ervatory,(rell<'lJ.j 32 45 01.17 
I 

Sentry box··-· ................. \ 32 H 17. 5~ 

j Telegrnph pofo .... _ ........... · l 32 41 32. 83 

I I I 
! "Brel\eb.InletObBervatory (rebel).1 32 46 22. 551 

I Carpenter shop, flag-staff .•• - •. ·I 32 41 21. 1r. I 

79 53 10.19 

79 53 55. 26 

79 ~2 ~69 

79 5:1 20. 30 

79 48 48. 08 

79 52 34. 56 

339 06 18 Signal stat.ion .......... . 
ll35 41 0'2 CharlestQI1 light, h,1·dr .. 

2 18 :;3 Cm.,., ................ ., 
340 31 28 Signal station Xo. 2 .... . 

137 21 02 Black Islantl ........... . 
210 29 34 Charlestoll light, hydr . 

272 54 23 Signal station ... ·-·- ... . 
142 04 00 Black Island ... _ ....... . 

:n 59 10 Sigm•I station ...... _._ .. 
47 51 34 Black Island ........... . 

128 03 44 Black Island.- .. __ ..... . 
224 28 58 Signal otation ......... .. 

16~ Hi 3;. fi7fl4. ~ 

15~ 06 43 
15;; 41 24 

182 lf< 4fi 
160 3".! l;) 

317 2(l 2.) 
30 2!l 48 

92 5,1 53 
322 04 05 

211 57 n 
~7 48 43 

308 02 5.'> 
44'!9 04 

3..1K~. 7 
2ti06. 4 ' 

efl31. (j 1' ti7Jl. 5 

2G3ti. 8 
l:J71. 41 
1473. 0 
1863. 5 I 

10007. 7 I 

1:~::11 
398.8 

7430.,) 4. 2'2 

3702 . .) 
:J8;)0, 3 

9767. 3 
7383. 2 

2883. s 
1499. 7 

1610. 8 
2037. 3 

llf.00. 2 
12144.2 

:J'J4;), 0 
436.1 

2.10 
1. U2 

5.55 
4.19 

1. 6-1 
o.~.a 

0.9"2 
l.16 i 
6. 59: 

;~1 
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GEOGRAPHICAL POSITIONS-Continued. 

Section V.- Vicinity of Chai·le8ton, S. C. 

Name of station. Latitude. I . j Longitude. \ Az1mutb. 
r i 

To stutio1J. Baek ! . . ! . 1 
. ' 

aziinuth. :. D11:1tance.
1 
D1stance.i Dist. i 

' ¢ I : 
I I 

Battery Marsliall, flag-staft'. - - .. j 3~ 4C QO. 94 

i 
Honsatonic wreck, main-niast : 

(April 20, 1864). 
i 

Skylight in roof on Pawnee ~ 3;.) 40 04. 37 
Landing. · 

North gable, Pawnee Landing .. j 32 4{) ~- :;e 

Lookout tower (rebel), at Se· i 32 4~ 34. Jg 
cessiontilte. ! 

Blacklslauil Battery, Jlag-staff .. j 3'~ 42 28. 00 

Battery Chatfieltl, flag-stafr (uld)l 

I 
Battery Chatfield, flag-staff i 

(April 25, lilil41. i 
Center of largest ltouse iu Se· 

cession-ville. 

32 44 24. 21 

32 44 23. EO 

32 4~ 2:!. GD 

-----

79 :J3 51. ();J 

7!J 5() 02. 25 

Snllivan's lslan<l, South Channel 
bearon, 

32 .w 30. 82 79 !it 10. fl7 

DrM1 hpe at sou1l1 end of:.I3lack 
Island. 

Saw-mill, smoke-pipe·----··-. 

Saw-mill, nort11 gable .... - .... -

llud signal ............. . 

Campbell2 ............. . 

Picket ... - ..... -- - . -· -· .. - . ·.-

~2 42 19. le 7D 54 10. 01' 

3Q :39 4G. 25 i~J 5.J 52. 61 

! 
3~ 39 -16. 14 79 55 5~. 41 

32 -10 16. 21 7!.i :56 29. 23 

32 3U li, 53 7B D7 03. ~() 

32 40 Q(). 00 79 3G 30. 67 

! Old chimney iu tuius ... - ..•... , ~..! 40 Gl. 3H j"!) 51 40. 02 

Folly Islall<l, ftag-stafl' No. 3 - - 32 38 r,;;. E2 79 .710 40.~H 

Folly Island, flag-staff No. 4 32 3f' 40. ·18 

Folly Island, Jiag-stafl' No. ;; - . . 32 38 08. 54 'W5157.5G 

Folly Isla.nil, :llAg-sta.fl' No. 6 . . . 3'i 37 :J7. 44 79 5tl 1~. 06 

i 
-·-- ·-·---____ , ____ ---

D I II I 
3i! 4·1041Signal1;tati01L ..... --··-· 
4ti 48 Ui }~ort Wagner, ftag-staff .. ! 

I 

D~ 40 1-;! Fort Wagner, flag-~taff•-) 
6<J 42 20 Crusoe .................. 

1 

~~i g~ :~ ~~;1:J~~-:--~:::::~::.-:_._ .... : 
228 41 271 BaHev .••..•....... --- •. 

"<I 0" ·rn I ll 
0

! v~ <) vv I arre ·-·····-···-··· .. 

3~0 3112. Crusoe .......•.......... 
276 2:J 41 i Black Island. _ . 

30fi 5;! 21 i Signal :;;tatirm .......... . 
47 :n 511 Black Island ... ·-·--

:!:12324 Bailey .•...•........... 
2 09 41 Jleat_·on Honse ...... 

40 45 1.) 
Q 18 0!3 

32.J ()/; 41 
Q.)9 lll 5:J 

:n 37 01 
10 20 09 

2~8 30 lfi 
2~ l~ 3-1 

1~7 4(1 10 
2l0 03 43 

127 38 52 
237 40 03 

95 23 3;; 
308 39'21 

2".2~ 37 37 
218 44 03 

mack Islan11. -- - ·- --- ... ' 
Bea('Ofi Ilou;;;;t> .....••.. -! 
CrtffiOO ••••••.•••••...•.. : 
BcaC'-on l!ouRi' ....... _ .. I 

Illnnk r~lana _. - . 
Beacon House ... _. - .... 

Signal station_ .. ___ .... . 
Charle~ton liglit, h_yt11· .. . 

Broad Islan1L .. -·. ·-----
Barrel··--···-···-···-··' 

Brcml Isluntl __ . -- .. -
Barrel--·--·--· ··--·-··[ 

t~~~~\~·~1~1.J~~ ~: ~: ~ ~ ~~ ~ ~: ·. j 
Donkey ............... .. 
Contra barn! ... - . __ - -•.. 

0 Ii) 
212 42 00 I 

~20 46 24 : 

2iA 31' 16 
~4:) 3.:! 10 

347 07 38 
4;. 08 12 : 

4~ 48 03 
249 03 06 

140 32 27 
96 24 59 

126 :;3 10 
2"27 31 4G 

205 22 lil 
18'2 Q<J 38 

220 4.J 07 
1t<2 1,; 01 , 

1H 07 4~ 
792203: 

211 a:; 2':" 
1!)6 19 ,11 

11F ~1 n 
105 1:1 2!.• 

307 39 44 
60 03 4;. : 

30i' ~ii=i 2·: ' 

0~~ :~ ~
5

1 
-··' .... l .... !) ' 
128 ;$9 4~~ : 

4F: 3B 41 
:i~ 44 Di j 

]J[Pf~·J'S. I 
HJ6:l~. o I 

6790. 9 : 

8588. 2 l 
13:J06. 6 i 

1211;;. 9 I 
;.rooi.!. 9 : 

2-293. 2 ' 
1211. 7 

569J. b 
37611. 6 

~rJ5(). 9 
340. 2 

7249. 5 
2S42. 8 

!'iOIO. 9 
2527. 7 j 
;io27. a I 
(i3!J(J. 7 \ 

7.19b'. l ! 
478'2. 7 I 

I 
:111!'. ~ 
-::J7;!~. 6 I 

15:-i~. -4 
131i. :i 

156-1. 0 
133. 5 ' 

:no. o : 
1:n2. 4 ~ 

·1091.; 
348. :1 

QO 52 an Contra1m.nll. ......... _ ... 200 :J:.? 4(~ F 1767.6 
3ll 11 55 BaITeL .. _.. J:ll 1~ If 1 , 1415. 4 

301 3:i 22 B:nrel . . . . .. . . . .. . . : 1:21 :JG ~i ! 
300 21 l~ Brnadlslau1L ... :~::.! l~O ~I 55 

l.'iO 06 54 Contrabantl ....... --·--. 33:1 OG .!(; : 
239 24 12 Cru80e .•.......... ·-·-·· fin ;t5 :N ' 

19'..2 09 33 Contraband .... - .. ·--·-· 12 (}fl ,11 
l!J;J u;, 55 Broadl"land... 1:; fJ(j IJ!I ,. 
207 02 07 Brmld Toland...... .2i (1f2 4rt 
237 31 47 Crnsoe______ 5"1 33 50 

209 08 35 Broa,d Is1'lnd......... 2fl O!J 2:l ! 
236 52 50 Crusoe.............. o<i 53 01 

101-1.4' 
4577. 2 : 

H4G.1' 
::SU-57.6 i 

4148. 1 I 
7034. 6 

I 
41127. '7 
7557. 4 

' I 
ra,rrJ;;;. ! _Jfiles. ! 
1163:J: 3 , 6. !H i 
7426. 3' 4.22: 

l ( 
939~. 4 I 5, 3.J 

14442. 3 8. 21 

1413. 9 
2~55. g 

2."i07. 8 
1331. u 

u. 80 
l.28 

1. 43 
u. 76 

6228. 7 3. 54 
4122. ;J I 2. 34 

3'l33.:; 
372. 0 

792'. 8 
>m;o.~ 

5479. 8 
ll7G4. 2 : 

'1407. '.I I 
6945. 0 

SMC!. 4 
~::l:::U). 3 

34J2. 4 
~9t~9 

1704. 2 
149. 1 

1710. 4 
Hu.O 

:139. 0 
1500. 8 

4.J7.l. G 
3~0. 9 

1n33. 0 
1613. 4 

4(14j. 4 
~..!~l. 2 

1109. :i 
500J. 5 

1381. 4 
3343. i 

48!l4. 3 
7711. 7 

5388. 8 
S-i64. 6 

1. 84 
0.21 

4. 50 
I. 58 

3.11 
1.51 

3.12 
3.93 

4. 60 
2. 97 

I. !111 
1. 70 

0. 97 
0.08 

0.97 
0.08 

O. HI 
U.8:5 

2.5·1 
0.22 

1.10 
0.92 

2. 30 
1. 30 

0.63 
2.84 

o. 90 
l.!IO 

2. 10 
4.38 

3.06 
4. 7-0 

Ta.ll pine in small hammock. 3".:! 40 1L58 79 J(i •li!.:3~ 13 08 36 Contraban.l. ·-···· ···-·· 1~:1:3 O~ 29 1429. fi 
18".J.1 

1563. 4 0. 89 
200 24 15 Broad Island ....... -... 20 24 u; 200. 2 0.11 

:Ragged .• - ...................... 32 3!148.51 7ll ::-.o 29. 48 162 4D 21 Broad I.land._ ....... __ :142 4!115. =·· 1010. l ·o. m 

lleach ·--· ·----··-- ------. - -- -- . 32 40 ~9.27 79 53 21.B3 

Signalstation No. 3 ........ -· --1 32 41 40. 91 79, 52 25. 47 

Fort Sumt<>r3 ···------·- ·-·----1· 
l"ort ;Johnson 3 .•••. -- ......... . 

32 4:; 08.40 

32 4~ 05.10 

79 5~ 13. 47 

79 133 30. 37 

i 
lfoultrie "lwaoou . _ ........ _ .. __ . 32 45 34.13 79 50 58. 10 

Fort Marshall ••.•.•.•••. - ..... _ 32 46 20. 73 79 48 43.19 

I 
Castle Pinckney 2 ........ -••••. 32 40 25.12 ! 79 54 25. 43 

270 04 58 Barrel -- . - _. __ .... _. jl{) 05 21! ! 107!!. s 1179. 7 o. 67 

206 48 !'l.1 n{'acon Jfonse ··-· ... 
4G 34 32 Crusoe ••.••.....•....••. 

44 25 17 Crnsoo ......... ~-·--···· 
104 34 40 Sooessionville, tower 

2 47 59 Siitnal station No. 3 ..•. 
54 2'4 00 SeceBSionville, tower .•.. 

26')' 27 -10 Fort8nmt<11·3 ··-·-··--· 
3,c.J 59 26 Signal station :No. 3 ..•.. 

2C 4~ 3G 
226 34 07 

224 24 21 
284 32 29 

192 47 52 
234 21 42 

87 2€ 27 
163 00 00 

6R 00 OR Fort Snmter 3 ---- •• .... 247 59 27 
78 01 IU l!'ortJohnson::t._ ........ ~7 5!143 

:J:3 53 38 SigT1al,,t..Uon No.3 ..... 
67 al 57 Fort l!lttltlter3 ·-------·· 

lll36 1J? 42 Moultrie beacon .•••. __ . 
334 0201 FortJobnS<>a3 ...•••..•. 

213 51 38 
2'17 :ro 03 

106 14 34 
154 02 2() 

4574. 5 
1695.5 

3857. !) 
6529.1 

ft398. 8 
8155. 8 

f.1238. l 
o;;oo. o 

5002. 5 
1854. 1 

4~18. R 
7140. 1 

6997. 5 
8918. 9 

2447.6 
11!15. 7 

2- 84 
1.03 

2. 41) 

4.00 

3- 98 
5. 07 

1. 39 
4. 09 

2115. 7 2.313. 6 1. 31 
4291. 0 ' 4.iJ92 :; ll 67 

10381. 7 
5008.ll 

5619.4 
2138. 3 

113:13. !I 6. 45 
men.~ 4. 67 

6145. 2 :i. 49 
21194. 5 ' 1.10 

I 
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GEOGR.APHICA.T, POSITIONS-Continued. 

&ctioii V.-Viti11ity of Cltarle8ton, S. C. 

r-- Namp, ,,f stntion. J.atitmle. Le ll 't .l ! ~ ' ti I --- :-.. o--
0

t_a_t1-_"-'l-. --- Back r•· t . D. t I ll. t ··1 j . ""' . J g1 uue. f ..tl..ZllllU 1. J... ,,, ~·L 1 azimuth. 1,.:. ane•• ; 1:.> UIH'e.

1 

is •• 

1

11------------- ----- :------1 I .----- ----1----1---

Shem ........ ; ...•.....•........ 

1Iohcaw 2 .............•...... 

James ...•...................... 

King ........................•.. 

Battery Jlee, tlag-staff .....•.•.. 

Battery Deanre.ga.nl~ ftag-sta.fl' .. 

Castle Pinckney, fiag-idatf ..... . 

Etiwau ...•..................... 

Gloyer ..........•.•......•.•... 

Chimney ..•........•........•.. 

West chimney ...•.•.........•.. 

F<>rt Moultrie, tlag-st.aff, (March, 
1865.) 

Fort Moultrie, Hag-staff, (Jnne, 
1865.) 

Mmmt Plea..ant. light ......... . 

Charleston, cathedral .......... . 

Prosbyt.eri&n chnrch spire ..... . . 
Saint Philipp'• church spire .... 

White Point Gard<in, Bag-staff .. 

=·=.~~::I 
Fort Putnam, Hag-staff' •.••.•... 

Fort Ripley, llag-ataff ••••••..•.. 

,Fort Sumter, ftng-staft' ..••••••.. 

llta.dford 1. .••.••...•.•......•.. 

Ilradford 2 ••.•.••.•••••••••••.. 

Di:adfm:d 3 •••••.•••••.••..•••••. 

lli-ai!ft>rd 4 • ••.••••••••••••••• - •. 

Flag-ota.ll' 1 ••••••..••••.•••.••.. 

Fl&g-!talf 2 .•••••.•••..•..•.•.•. 

32 47 10. 77 

32 48 45. 39 

32 45 33.66 

32 47 58.05 

32 45 51.53 

32 4!:i 29. 51 

32 46 24.66 

32 45 20. 98 

32 45 08. 84 

32 46 30. 43 

3"2 46 42. 40 

32 45 32. 84 

32 45 33. 51 

32 47 02. 12 

32 46 50. 26 

32 47 14.16 

32 46 44. 26 

32 46 11. 78 

32 47 4:l. 94 

32 44 58. 40 

I 
32 44 243. 38 

32 45 53. 65 

32 45 OS. 42 

32 42 12. 01 

32 42 38. 27 

32 43 03. 8" 

32 43 00. 70 

32 39 49.12 

32 3909.13 

I 0 I II I I 0 ! Jletert?, rards. i J!ile8. 
79 53 24. 6fi ~ 5 39 02 1 Fort J""olmson 3 .......... ' 18;) 0R ;,4 ' ':jK~-:'. 3 -t2.~,1. 1 j ~- 4:! 

I 48 2L 1.J I' Castk~ Piuclrn('y 2...... ~..!~ ;tll 4~; 2116.1 ~J~. l \ l.3:! 

79 54 10. s;; 'I 33.; 26 15 Fort Sumter 3 . . . . . .. . . l;,; 27 W 7.):i<I. 3 ~o:i~. ~ i {. 57 
337 3J 00 \ Shem .......... _.. . . . . . 1J7 aJ :>:3 3150. 7 34-td. ;) ~ 1. 9G 

79 5€3 UJ. 7(; : 241 57 05 I Castle Pinckney 2 . Ul 58 07 3371. a 36~6. 7 \ 2. O!l 
7.!3ti 41 5~ J Shem ... _........ . . . . . . 5f.i 43 27 5450. 2 59ti0. ;l ] 3. :i!• 

79 43 48. 34 i 
79 51 38. 031 

795042.131 

79 iH 26. 50 I 

~8 21 27 I }:ort Sumter 3 ...... . 
o:; 4U 40 I l ort Marshall ........ . 

6.'i 41 23 1 :Fort .Tohuson -3 •••••• 
34 {o 021' :Fort Sumler 3 _ ....... _ 

80 47 34 Fort.Tolmwn 3 ........ . 
106 26 34- I Ca..~tle Pineknt\Y 2 . 

I 
~33 2~ 3~ i ~:ort ~0}1nR:'~ 3 . .....••. 
.104 0 j 4J I l ort Sumtf~r .I . ____ . __ . 

79 53 07. 00 285 32 ~ 

1

1 :i;:ort Rumf.er 3 .· ......•. 
60 00 al l•ort .r ohnsou :f_ ....... . 

79 5!:i 31. 05 263 43 07 \ Jlfoultrie l>eacon ..••.•. 

248 16 ;J-1 14144. 7 
~4~ :J~ uo ~~36. ~ 

245 40 17 3-1fiG. 0 
21-4 -4.J 4J Jfi17. il 

260 45 46 4(i73. 7 
28ti 24 18 G058. G 

153 22 05 273.'~. p 
12-i o~ 57 41135. 2 

105 32 31 1441'. 1 
240 OU :l4 97:.l. 9 

83 45 33 714G. 9 
90 10 20 514:!. 4 

I.>4fJt'l.2 
! e. 79 

WWl.5 I .s. 12 

:rrno. a ! 2 J;:-1 
17fi~.5 ' 1.00 

5111. 0 \ '2.00 
f-ifj2.->. ;~ ! 

i 
3-'ti 

2.'J-f.(j_ 0 I 1. 70 
4:i7fi-. F: ' 2.60 

1581. 4 0. ~10 
lU64. 0 0.60 

'ic81S.U 4. 44 
5G23.5 3.20 I 

79 43 2<i.94' 

w 47 48.571 
79 51 12. 72 

270 0$ 33 i J;'ort Sumter 3 ........ _ 

50 4::1 52 1 8ignal station X o. 3 ... . 
86 39 34 1 :Fort .Marshall ..... _ .... . 

37 ;-10 24 ~ Si:;_"Dal station No. 3 .... .\ 

230 40 U6 
266 37 4t:l 

217 47 ;,4~ 

HU7!t.4 15.396. 8 8. ~J l 5116. 1 5594. 8 .3, ]~ 

111;>(;. 0 l:.!8."'>6. u 7.30 

~""~1 
79 52 15. 01 ' 

64 50 48 ]1 ort .Marshall .......... -1 
1311~ 45 Shem ................... 1 

77 25 ~ FortJohnson3 ......••.. 1 

lt 2.; 27 HignaI Station No. 3 .... -I 
63 10 21 ];'ort. Sumter 3 ......... . 

359 20 47 :Fort. flumt.er 3 ........ __ / 
31 2'2 07 :Fort .r ohnson 3 .......•. .I 

79 56 13. 87 261 49 m Shem I 
308 49 lB Fort.f~b;,~~;;3:::::::::: 

! 

79 55 51. 31 319 08 10 Fort .. TohuS<>n 3 ..••...... 1

1 

22-2 55 02 llobcaw 2 ..........•.... 

79 55 3!l. 58 !l-56 12 01 Shem ••..•.••••.•••.•••• 
209 40 32 Hobca,w 2 .............. . 

79 55 39. 00 

79 54 18. 34 

79 53 47. 47 

79 52 07. 70 

79 54 05. 64 

79 52 15. 31 

79 52 14. 62 

79 ,2 07. 64 

79 52 01. ss I 
79 Sl 57. ~ 

79 54 48. 57 

79 56 17. ll8 

~57 55 05 
242 33 37 

4 23 39 Cru;tle Piuckn<•y 2 .•••••. 
305 2() 08 Sliem .................. . 

159 42 19 Castle Pmckney2 .•.•.•. 
225 14 13 Fort J'ohns<>n 3 ...•...•.. 

116 36 41 I Fort,J'ohnson:J ......... . 
135 3~ Oi I Castle Pinckney2 .••..• ., 

295 30 54 Fort Sumter 3 _ .... __ ... I 
277 00 31 I Mouln-ie l>eaoon ....•... : 

- ! 

'2 22 07 1 Sil!IJal •tation No, 3 ..... 1 

87 23 48 I J;ort.Tohnson3 .....•.... 
1 

18() 18 581 Fort Sumter 3 ......•.•. 
215 40 49 J<'ort .Marshall. ... _ ..... . 

178 07 16 Fort Sumkr 3 ..•..•.... 
217 49 22 I J;'ort Marshall ..••....... 

175 29 351 Fort Sumter 3 ......... . 
199 43 04 Moultrie beacon . . . . . .. . 

17ll 45 08 Fort Sumter ~ •••••••••. 
200 32 08 : Moultrie beacon •••..••. 

~ g ~ l ~1\:':::::::::::::::::: 

:24-i 50 1~ ' 

;in 17 :H 
2::;7 24 3H 

194 24 4!J 
243 O!J 49 

17~ ~O 4R 
211 21 17 

81 50 35 
128 50 42 

139 m 21 
42 55 56 

';6 13 10 
29 41 rn 

~ 55 43 
oz 34 50 

184 23 3:> 
12'i 20 37 

339 41 58 
4;; 14 17 

296 35 51 
315 3:! 5U 

11~ 31 55 
91 0'2 12 

18'-2 2-2 02 
267 23 03 

0 18 53 
35 42 43 

3'>8 07 13 
37 51 13 

3.55 29 29 ' 
19 43 :J8 I 

3.52 44 591 
20 3'1 40 

56 13 54 

60 07 06 
48 56 44 

1570. 0 li16. 9 0.98. 

4.'170. 6 4~19~. 3 2. 84 
3910. 8 4i.!76.8 2. 43 

73n7. 8 8090. 0 4.liO 
1713. 5 le73. s l.OG 

350:J.O :l8:J(l.8 2.1~ 
4217. 9 

I 
461~. 5 2. ()2 

i 
4447. 6 48'13. 7 ' 2. 76 
5Wl.4 56-44.:1 3.21 

52;)1. 5 5742. 8 3.26 
3i!:J4. 9 4193. 8 ~.38 

3426. 8 3747. 4 2. 13 
4294. 6 

I 
4690.4 2.67 

1963. 0 2146. 7 1.22 
3944. 41 4313.fi 2.45 

2404. ;i ·~~-B 1. 49 
1711.5 I 1871. 6 1. 06 

2fl.IB.O I 3114. 4 1. 77 
297. 0 324. ~ 0.18 

26Gt'. 9 ' ;;918. 6 1. 00 
51"21. 5 ~-1 3.18 

3235. 2 35.17. 9 2.01 
4911. 5 ~7i.G 3.00 

63fl7. 5 6996.1 3.97 
2190. 3 2395. 2 I. :!6 

5433. I 5!)41. 5 3.3;i 
94:!3. 0 10315. 7 5.1!6 

4626. 6 fi05~l. 5 2.87 
8676. u 94!l7. 8 5.39 

3>l48. 4 4208. 5 2.39 
4!.117. 7 5377. 8 3.06 

3.144. 1 36.57. 0 2.08 
431j!l.O 471!9. 6 2. 73 

1236. 7 135-2. 4 C>. 77 
2.129. 4 2.'47. 4 1. 4J 

3l35~. 3 4212. 7 2. 311 
4~4. 4 52..');l 9 2.99 

240 05 5.'l I Crnsoo .•••••.•••••.•. - • • 
228 55 29 Bailey----··········-··· 

'----~---------...:....-----'---------'-------'--

34 16 ~I 

28 



 

218 REPORT OF THE SUPERINTENDENT OF 

GEOGRAPHICAL POSITIONS-Continued. 

Section V.-Broad Rit'er and Whale Brattck. 

Name of station .. Latitude. Longitude. I Azimuth. I To station. az?~~ti. Distance.\ Distance.\~ 

:o 4~ 14'.

0

91 1 .... 

0 

••• '..:'..\ ............................ ~ .. : .. :· .. --~~~~~-- !--~~~~--- -~~--:::.:.~···· •• •••••• : • •• I 
32 18 12.17 

32 19 57. 05 

32 21 18. 92 

80 46 31. oo ) 312 11 55 Daw ..................... 132 13 OB 480S. 4 5258. 3 2. 99 

f<O 44 24.59 357 28 48 Da.w .................... ! 177 28 53 Archer ...................... . 

Lemon ....................... . 

Broad ...... , ............ .. 

Nev Harbor ................... ~ ....... - . 

New llarnwell. ................ . 

Barnwell ...................... . 

Harbor ....................... .. 

Boyd's Neck .................. .. 

Live Oak .................... .. 

Gopher ........................ .. 

Grant ......................... . 

Branch ......................... , 

Whale 2 ....................... . 

32 22 24. 5-1 

32 2.1 46. 51 

32 24 43. 6!1 

32 26 02.83 

32 26 00. 27 

32 24 53. 97 

32 27 25.31 

32 28 28.69 

32 28 40.82 

32 30 00. 76 

32 29 39.20 

32 28 42. 62 

80 47 17. 22 

804632.02 

80 48 58. 32 i 

80 47 39.10 

80 47 37. 64 

80 48 36. 50 

80 49 2:1. 39 

BO 48 24. 39 

BO 49 18. 62 

8() 48 53.14 

BO 48 24. 36 

80 47 49. 20 

52 41 24 llanana • . .. • .. . . . .. • . . .. 232 40 16 

294 06 57 
345 07 38 

323 45 39 
359 48 10 

2.Q4 4.1 33 
328 20 25 

:137 20 22 
355 08 2-0 

337 24 12 
355 24 32 

302 33 43 
335 -45 36 

313 16 33 
352 48 06 

345 14 52 
1 17 27 

Archer ............... .. 
Banana. .................. . 

Archer ............... .. 
Ea.riana .................... . 

Rroad ................. . 
Lemon ................. . 

llroad ................. . 
Lemon .................. . 

Broad .................. . 
Lemon·---·-·-···-······ 

llroad ................ .. 
Lemon ••.• "f/111'····-···-·· 
New Barnwell ........ . 
New Harb<tr .......... .. 

Ne.w Barnwell ......... . 
New Harbor •.••..•.•... 

!184 47 00 Hve Oak .............. .. 
2 25 23 lloyd's Neck .......... .. 

345 10 26 Live Oak .............. . 
15 07 10 Go11h~r ............... .. 

(l 01 01 Liv" Oak .............. .. 
38 14 0'2 Gopher ............... .. 

1~~ ~~ ~i ~~f!z~ ::::~:::::::::::: 

114 08 29 
165 08 03 

143 46 47 
179 48 19 

114 44 51 
148 21 19 

157 20 58 
175 08 32 

J57 24 47 
175 24 43 

122 34 50 
1"5 46 18 

l33 17 29 
172 48 19 

165 15 16 
187 17 09 

104 47 Q9 
182 25 21 

165 10 42 
195 06 :i6 

180 01 01 
218 13 33 

268 :is 03 
332 12 53 

Yorick......................... 32 29 12.04 00 46 48. 99 60 02 21 Whale2 ••••••••..•.••.. 240 01 49 
108 34 27 llranch • . • • • . .. • . .. .. . .. 288 33 3ti 

Dove .......................... 32 29 49.16 80 47 07.15 

Cole .. •• • .. • ••• . • • • • .. .. • • . .. .. 32 30 05. 70 BO 46 47. 99 

Berry • •• • .. • • •• .. • • •• • • • • .. .. .. 32 30 25. 52 80 47 22. 72 

Tree .. . .. • •• . • . • .• • .. . . . .. .. . .. 32 30 28. l'!O 80 46 42. 44 

Neiit. ............ .... . . . . .. •• .. 32 30 26. 85 80 46 50. 70 

Eagle.......................... 32 29 09.lil 80 47 49.57 

Fish............................ 32 30 37. 74 80 50 07.45 

Ha.IL........................... 32 31 27.o7 80 49 53.95 

:Flat-top pine, Parry Ialnnd .. • . . 32 19 18. 57 80 41 05.11 

Tall pine, Parry IeJA;nd . •• .. • • .. 32 !lO 24:28 80 41 53. 62 

Ban-el, e11Bt.... .• • .. •• .. .. •• . • .. 32 21 46. 115 80 4.~ 09. 30 

La.rge dead tree .. • • • • . • • .. • • • .. 32 22 06. 73 BO 48 39. 12 

Stake in watex· .. • • • • • • • • • • . • .. . 32 ll3 42. 08 80 48 U .. 38 

Wllite and red flag .. • • • .. • •• • .. 3ll ll3 19. 441 80 47 ti3. 43 

337 28 05 Yorick.................. 157 28 15 
2S JO 25 Wbale2 ................ 208 10 03' 

0 54 09 Yorick.................. 180 54 09 
44 W 11 Dove........... ...... 224 29 01 

303 57 29 Cole ................. .. 
340 03 22 Dove ................. .. 

27 51 03 Do..-e ................. .. 
ll :JO 23 Cole .................. . 

353 47 20 Cole .................. .. 
llO 17 521 Ilove ................. .. 

135 11 25 Branch ............... .. 
2671013 Yorick ................ .. 

300 25 07 G.rant ................. .. 
340 30 17 Gopher ............... .. 

329 19 52 Grant ................. .. 
lll 54 16 Fish .................. .. 

125 24 52 Archer ............... .. 
120 30 57 Lemon ................. . 

1~ 57 -le 
160 03 30 

207 50 50 
191 30 20 

173 47 27 
200 17 43 

315 11 00 
87 10 46 

120 2!i 47 
160 30 43 

149 20 2ii 
192 54 09 

305 23 Oli 
;iOO 27 38 

113 06 01 Areher .. ... ...... .... ... 293 04 4!0 
113 40 11 Lemon............ • . • • .. ~ 37 lS 

300 26 46 Archer . . . .. • .. • .. • . .. .. 121l 27 10 
347 51 44 Daw.......... . .. . . .. . .. 161 5ll 13 

255 36 jtl Lemon . •• . • .. . •• .. .. . .. 75 37 97 
227 13 12 Tu:o&<l................... 4'l 14 20 

148 49 26 New Ha:tbor • .. .. • • • .. • .. :1128 49 6!I 
267 04 26 :Broad .... :............... 87 05 21 

330 46 30 Lemvn... •• ••• . .. •• .. . .. 150 41\ {!! 
ll4fl 36 ll7 :tmiaa............. ... . . .. 66 37 11 

5757. 5 
4159. 0 

4944. 8 
4700.1! 

51335.5 
7067. 4 

4ro9. 1 
5034: 7 

4"49.8 
6747. 5 

4462.5 
6W6.0 

3859. 5 
5-047.1 

3705. 7 
5017. 7 

4645. 7 
6986. 6 

1464. 4 
2327. 8 

2933.o 
2550.5 

2171. s 
2288. 9 

2335. 4 
1969. 7 

1814. 4 
2626.5 

1!137. 7 
2324. 8 

1652. "l 
113. 9 

1092. 9 
1191. 3 

1381. 0 
'l'.lti,J 

6!;5. 4 
1237. 7 

1281:!. 9 
1583. 4 

2249. 3 
3820. 2 

3111. 9 
1577. 6 

6399. 0 
11290. 3 

4290. 7 
~3 

11:)3.2 
674!6.5 

1121J9. 9 
4525. ~ 

2218. fl 
$78. ~ 

1!138.1 
~II 

6296. 2 3.58 
4548.1 2. 58 

5407. 4 
5140. 0 

6162. 8 
7'728. 7 

4603. 0 
5.505.S 

4975. 5 
TJ78.9 

4AAO.O 
7289.8 

4220.6 
5519.4 

4052.4 
5487.2 

50!'!0.4 
7640.3 

~: 
3!l08.1 
2789.1 

2375.0 
2S03.0 

2553.9 
2154. 0 

3.07 
2.92 

3.50 
4.39 

2.62 
3.13 

2.83 
4.19 

2. 77 
4.14 

2.40 
3.14 

2:30 
3.12 

2.89 
4.34 

0.91 
1. 45 

1. S-2 
1. 58 

1.·3'< 
L 42 

1. 45 
1.22 

1984. 2 1.13 
2872.3 1. 63 

1353. 5 0. 77 
2542. 3 1. 44 

1007. 4 1. 03 
784}. 7 0. 44 

1195. 2 
131!2. 7 

1510. 2 
71!4. 3 

716. 7 
1353.5 

1409.5 
1731.5 

24~.8 
4177. 6 

3483.1 
1725.2 

11997. 7 
12346. 7 

o. 68 
ij, 74 

0.86 
0.45 

I), 41 
II. 77 

0.80 
(l.98 

l. 4() 
l!.37 

1.113 
11.98 

3.98 
7.(ll 

4692. 2 2. 67 
10099. 4 5. 74 

15!!9. II 0. 90 
7399.6 .... 

9416. 7 1.31 
348.6 !1.81 

flt5. 5 1. '38 
2928. 8 1. GS 

!1111.$ 1.!ie 
llt9e. '7 1. ~ 
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GEOGRAPHICAL POSITIONS-Continued. 

&cti<>n V.-B1·oad Rii'er and Whale 13rancli. 

i~---N-&_m_e_o_f_sta_t_io_n_. ___ I Latitude. \_Lo_n_gi-·t-ud_e_._ .A.zimuth. , To station. 

D<iad tree near hammock .. _ ..... i ;2~~'.,ol 
'l'all dead tree ................ .. 32 24 53.551 

Whlte Hall, center ........... .. 32 26 ~9. 98 

Hazard Hall, center .......... .. 32 25 09.17 

Double-top pine ........... • .... . 

Center of house on Port Royal · 32 23 09. 60 
Island. 

Tallest of two trees, long lower 32 26 24. 28 
limb. 

White-woohed palm•tt<> . . • .. . .. 32 26 42. 32 

Red an ~ 4~,. "" • croes ...................... 

1 

N ~· ~ 

Whale 1 .. • .. • • ... .. • .. .. . . .. • .. 32 28 07. 341 

Island . • • .. • .. .. • .. • • • .. .. • .. • .. 32 28 07. 1:1 

Hog ............ , ............... 32 27 38.71 

Lath .. • . • •• .. • • • • • .. • • • .. .. • • • . 32 28 56. 16 

Blue dag. ... .. . . • .. .. . .. .. . .. • • . 32 29 05. 79 

White and black pole........... 32 29 37. -cl 

Tall stnight dead tree... . . . • .. . 32 30 16. 07 

Point.. • • • • • • . • .. . • .. . • • .. • .. • • . 32 31 12. 29 

Weat chimney.................. 32 31 4& 99 

80 50 03.59 

80 49 50.56 

80 51 50.33 

80 50 56. 51 

80 49 56. 27 

80 45 06.08 

80 47 04. 59 

80 49 15. 28 

80 40 11. 01 

o , ,, I i 
246 01 o~ I Broad . - .. - ...... - .... --1 
20:2 00 20 \New Harbor·-·-~· ---···i 

282 32 12 I New Harbor ............. [ 
23B 06 04 i New Barnwell .......... i 

30-2 41 3tl . Broad ................. --\ 
302 48 3!l Ilarbor ................ . 

290 11 05 Broad ................... [ 
277 18 18 llarbor ................. 

1 203 t7 28 Boyd's N eek ........... . 
278 30 55 New Barnwell ......... . 

' 
67 5" 11 Lemon .................. ! 

342 20 10 Archer ................. 
1 

117 3;; 30 Boyd's Neck ............ [ 

~ :~ :: ~:~:~::::::::::::::::1 
295 49 58 New Barnwell .......... I 
199 29 51 Branch ............... .. 

23 27 03 lloyd"s Neck ........... . 

80 48 26. 59 2 29 22 Ilarbor ............... .. 
341 :>4 28 Barnwell ............... . 

BO 48 26. atl 1Z1 05 33 Gopher ............... .. 
48 47 l4 Boyd's Neck .......... .. 

80 49 23.54 :i-~ ~ ~~ ~i~:/':~~-:::::::::::: 
SO 48 20. 65 175 36 55 Erancb . ----· .......... . 

156 15 4:J Grant .......... _ ...... .. 

804904.43 2252735 
I 254:!38 

80 49 36. 62 ' 156 35 10 
; 2.17 38 22 

80 48 00. 80 j 13 5:J 55 
108 27 21 

llranch ................ . 
Gopher ................ . 

Fish ................... . 
Grant .......... _____ .•. _ 

¥°;.J'hhe~- ·.::: :: : ::: :: :: :: :• 
80 50 20. :l5 31:J 59 48 Grant .................. . 

342 11 41 Fi•h ................... . 

BO 50 13. 70 3'll 52 53 Hall .................. .. 
355 4510 Fish---------··--··-···· 

na,k I i ,. 
aziruuth. ! lJistance.! Distance. Dist. 

0 ,, I 
6(i 0-2 !i6 l 
2"2 oo 55 I 

3Jrt.rr8. 
60:il.1 i 

45;)1.0 ! 
Ynor<il:. 

661'7. :~ 
4976. 8 I 

JliJ,eJ;. i 
:i. 76 I 
2. 93 t 

102 32 40 1 1398. o ! 1528. s • 
5d o~ 141 4043. i ' 4421. 4 

1~ 44 27 9881. 6 1080£. 2 
122 50 23 0027. 4 (j.)91. 4 

l~~~~j~! ~~:t f~:! 
I I 

~~~~i ~~:~ i:~i:~i 
247 57 01 I 3698. 7 
162 20 :t2 I :ki77. a 

297 34 161 4000. 2 
162 33 35 7391. 7 

2"2 04 51 i 353.5. 4 
ll:J 50 49 •

1 

2791. 1 

19 30 16 • 3648. 2 
203 26 57 ! 746. 6 

1s-i 29 171 596l. 7 
161 54 54 4117. 3 

307 06 01 I 1720. o 
228 46 44 I 19a4. 5 

175 50 151 413. 7 
3 50 1s I 1911. 3 

355 36 53 I 1267. t; 
336 15 26 i 2106. 4 

45 21 "' I u61. ~ 
21).~· 43 30 i 853. 0 

336 34 53 ! 20-24. 9 
s1 38 45 I t343. 6 

193 54 10 ! 31122. 3 
21<s 2r. 40 I 21Cl'J. i 

134 00 35 l 3171. 5 
162 11 48 1117. 7 

~g~~I ~:~ 

• 

' 4044. 8 i 
3912. 0 i 
4440. 1 \ 
80"3.1 I 

1 

3866. ~ : 
3052. 3 i 
39>'9.6 
~16. 4 

65W.6 
4002. 6 

1880. 9 
2137. 4 

452.4 
2096. 7 

1386. 2 
2.103. 5 

1604. 5 
933.4 

2"214.4 
1469. a I 
3305.1 I 

2306. 5 I 

3468. 2 ' 
1222. 3 ' 

912. 7 
2406. ~ 

i 
o. "7 I 
2. 3l I 
6.H 
3. 1:0 I 
4.57 \ 
z. zi I 
1.:!6 \ 
2.251 
2.311 

2.52 
4. 59 

2.~ 
1. 73 

2.27 
0. 46 

3. 70 
2. 56 

J. 07 
l. 21 

0.26 
·1.19 

o. 7!l 
1. 31 

o. 91 
0. 53 

l. 2(i 
0. 84 

1. 8~ 
1.31 

1. 97 
0. 69 

0. 52 
1. 37 

Pi<>ket........... •• . •• . • • . • • • •• . 32 32 05. 42 t!O 50 5.1. 55 306 46 50 Hall .. • • .. .. • • • • .. • . . .. . 126 47 2-..l 
335 5'.> 10 J<'ish • • .. • • . . • . • .. . • .. • .. 155 59 35 

1941. 7 
2956. 2 

2123. 4 ' 1. 21 
3232. 8 1. 84 

Crow Tree............. . .... .• . 32 32 03. 93 llO 52 11. 27 287 18 O:J Hall .... .. .. ... ... .. . ... 107 19 17 
309 23 46 Fish .. • .. • .. . .. • . . • • .. .. 129 24 53 

BmI Tree....................... 32 31 30. 11 80 51 :rr. 67 271 :J5 01 Hall .. . . .. .. . .. . .. . .. . . . 91 35 57 
304 24 30 ]i'ish .. .. . •. • • .. • • .. .. • .. 124 25 18 

Bob Tree............. . . . .. • . . .. 32 <.t1 58. lll 80 50 50. 96 230 5!I 57 :Braneh ___ ........ _ ... _. 51 01 1fi 
256 2'J 56 Live Oak................ 76 24 15 

3753. 0 
4181. 6 

2707. 5 
2853. 8 

4924. 0 
39~7. 5 

4104. 2 2. 3'.l 
457~. 8 2. 60 

2960. 8 1. 68 
3Ul0. 9 1. 77 

5384. 8 3. O!i 
4305. 9 2. 45 

Sa.,........,. Ri,,..., (}a. 

.......... ) ......... .......... j ....... SAVANNAH EXCHANGE, BP!BE .... 32 04 51. 70 Bl 05 15. 05 .... . ........ 
SoUTH B1l8£ ..................... 3'J 05 :14.15 Bl 03 O.'>. 09 69 01 07 E-xcha.ugc, spire ... : ...... 248 59 58 3649. 6 3991.1 i 2. 27 

F1'l'tJaek.,.mlt ................. 32 04 55.95 81 01 5G. 94 88 34 17 Exchanlt'l, spire .•.•...•. 26~ 3'l 32 5196. 3 568"..l.5 ! 3.23 
123 21 58 South base .............. 303 21 2'2 2139.4 2339. 6 L33 

Signal station ..... , ............. 32 05 15.04 810054.03 7-0 l!3 3.1 Fort J'aclrson 2 .......... 2.'>0 23 00 1751. 1 1914. 9 1.09 
99 43 li6 Southbaoe .............. 2W 42 46 3486. 3 3812. 5 2.17 

Scroven's chimney .............. 32 05 36. 78 81 Oii 48. 72 312 48 05 :Fort ,fackson 2 .......... 132 48 3:.1 1850. 9 2024..1 L15 
w 2216 South ba11e .............. 259 112 07 437.0 4i7.9 0.27 

Tatnall ......................... 32 05 09.24 s1 02 as. 33 83 49 00 Ex~hn.nge, spire ...... __ . 263 47 20 5003. 8 5472.0 ! 3.11 
264 32 08 Signahtat-iou ........... 84 32 46 1S77. 8 ~.5 1.17 

Bro.ton'a rice-mill, cllhnney .•••. 32 Of 24.4.0 81 03 19.118 !145 45 33 Fort Ja.ekeon 2 .......... 65 ..f(i 17 23ll7. 8 i 2599.3 ! 1. 47 
234 3-l 12 Tatuall ........ ., ....... :~ 3:.! 51 2:!80. s I 200:1. 6 ' 1. 4A 

Dli!tric>k ........................ 32 05 22. 63 81 02 02. 39 277 ~ 30 Signal smtion ........... 9' 27 00 1807.::; l 
1976. 61 1.12 

I I 
10'~ 10 llO South bal!e .............. 282 -09 47 1681.5 I 1838. 8 1.05 

I ! 



 

2io lU<:PORT O'F THE SUPERINTENDENT OF 

GEOGHAPilIOAL POSITIONS-Continued. 

Section V.-SaMmtah River, Ga. 

------··---------------------------------------------------
! 

1
1 Back ! . I . ! . l'\aruc of station. l~atitude. Longitude. 

1 
Azimuth. To station. . uth 

1 

Distance. Distance. DIBt. 
I a.ZlID . 

------------------------ ----------------!-----,---- -------
1 ° ' " i / 1 

" ! Meters. Yards. MilP.-JJ. 
Smith's rice-mill,chimnoy ...... 

1 
3~ 06 15.09 j 81 01 06.89 i 37 04 :J4 Tatnall ................ I 217 04 u;i I 2541.7 27W.ti !.:>~ 

}~ig Island liglit .... __ . ____ . __ 
1 

! l 281~ 22 l"ortJackson2 ..•...•..• j 208 17 55 i 27ti8.2 3027.2 1.7~ 

32 04 51J. 5!• 81 08 33. 34 I 2l!l 37 31 S~nth base ............. ·1· 32 37 46 ~ 1373. 8 
2
1502

7
,,;_· ~ i 0. 85 

1

270 26 :>2 :EurtJacksou2 .......... 
1 

W 27 431 2528.0 ~" 1.57 

Whitohouso ..•................ 1 32 05 4!l3!) 810153.20
1 

30~ i~ ~~ ~i~~·afa8~~~?:n~::::::::::I }~ i~ ~~ 1 }~~~:~ ~gg'ig ~:~~ 

J<'ortJackson, flag-staff ......... i 32 04 54.04 i 81 01 57.59 i 156 33 12 Tatnall ................. I 336 33 081 510.3 558.0 0.32 
I i / 1960435 :E'ortJackson2 .......... I 160435j 61.3 67.0 0.04 

To11•e-tlo ......................... 
1
: 32 05 01.ll i 81 tr2 28.691 247 4:J 39 Tatnall ........... ------ii 67 4!i 51 • o. 41 

o. :;a 
64il. R 

280 47 34 ]'ur\, Jackson 2 ......... _ l.00 47 51 847. 5 

' I 

Stearusaw-mill, chimney ..••... : 32 o;; 20.2G Bl o:; 53.371 ~i~ ~n~ ~-~~k~~~~~~~i~~::::::::::I 15~ ~~ i~ ~~~~:~ 

Cho,·cs, tall chimney ..•....•.• ·I 32 06 07. 10 81 04 26. 69 ~ ;i:
2

J0
7 

-~~ 306~ North hasc .............. 
1 

73 3B 03 3052. G 
/ , ·- Darnell ........ 1 ll7 55 41' I :l'24K 5 

Bl 05 05.321 300 19 43 fi_'.l.llth \Jase .............. ! 120 20 471 Jrn]ge Ilogur's, tall chimney ..• 

Manigault'sre.lbrick-milI,f~hini
ney. 

M~;:lf.anlt's pounlling-mill, cast 

Blat·,k iron chimnC\Yat Coleraine., . ' 
Fort PulMki, fiag-statr ...... . 

3~ 06 34. 04 

32 10 59. 74 

32 10 25. 22 

32 09 54. 70 

32 01 ;n. 07 

Tybeebeacon ................... 1 32 0117.20 

T11l'tle ..•.•.•.....•...•..•..••. 32 03 42. 06 

121 07 42 Kin~ ......•............ ·1 301 OG 35 

81 07 00.32 II 75 56 58 Drakie .................. I 255.55 49 !1 

37 23 lJ rotter ................. _! 217 22 Ul 

810712.~211 
94 OG 26 Drakitl .............•.... i 
43 4~ 42 Potter .................. · 

810911.78 1 183 33 28 Drakic ......•........••. i 
I 

336 o:; 20 l'ott 

80 53 13. 52 1 194 42 02 Jllu11;e~·::::::::::::::::i, I 277 oe 57 Tybee light .. . . . . . . . ... I 

80 50 05. 25 1 97 04 37 Fort Pulaski, flag-staff .. I 152 52 25 Mungen. __ ......•...... 

BO 53 29. 97 ' 353 36 23 Fort Pulaski, flag-staff .. : 
22318 09 111ungen ....... ---------1 

274 05 24 
223 47 53 

3 33 2~1 
156 OJ 34 

14 42 34 
97 10 23 

277 02 59 
332 :;1 17 

17J 36 32 
43 l~ 49 

Long ...... - • .• .•••.• .•• . .. .•• . 32 02 52. 35 SO 56 03. 40 238 45 44 Mun~en ..•..•. ·-·- .•.... 1 

297 28 11 Fort Pulaski, flag-staff .. 
58 47 46 

117 fill 41 

'Viele.......................... 32 03 58.69 80 56 44.66 2571413 Mun~e.n ................ i 7716 :l7 
308 12 16 Fort 'Pulaski, flag-staff .. ! 128 14 Ot' 

Northw:reck................ 320215.81 805331.33 2030329 Mungen ................ 1 230110 
59 2;. 01 Wilmington ............ , 239 2314 

32 01 49. 42 

1 
Jo11es .......................... . 3"2 03 09. 42 

Oyster beacon ............ . 32 02 09. llO 

Old tower •••.••..•..•....•..... 32 03 49.53 

House ............................ . 32 -02 02.22 

Bend .......................... . 32 02 15. 73 

Tower!. ...................... . 

Bain .••.•...••.•••.•••.••.•.•.. / 

Bird ........................... .. 

32 02 08. f!J 

32 02 21.32 

32 03 36. 60 

Brick beaeon ...................... j 32 01 56.11 

11raddook 2 ................... ·· / 

Gove ........................... 

1 

32 {)(J 59. 49 

32 09 0-2. 00 

Cholera ·····-··-··--·----·-----1 32 06 47. 71 

80 53 20. 25 

80 55 oti.10 

80 53 52. 70 

335 04 O.J Foi•t Pulaski, flag-staff ~-1 
67 27 32 i \\Tilmington ... ··-·-··--1 

300 39 38 ' Sq1rnm heacon ..... - - .. · r' 

313 54 52 l<'ut"t Pulaski, flag-staff .. 
1 

242 51 34 Sq11are beacon .•........ ! 
313 56 03 :Fort Pu1ask.i, fla_g--staff ~-

80 56 35. 98 307 30 39 Fort Pniaski, flag-staff .. I 
1 29!114 2'2 Sqnarn beacon .......... / 

80 54 15.18 

80 55 10. 01 

80 54 50.97 

60 56 18. 06 

80 57 16. 31 

80 53 05. >16 

80 47 48. f.l 

f!() 43 39.81 

BO 48 52. 01 

246 11 24 Square beacon ......... ·I 
~5 34 25 Fort Pul3"ki, futg-staft' •• J 

21i7 13 25 
291 16 ~·I 

~16 31 00 
290 57 32 

201 56 18 
285 42 2.5 

:JOO 00 10 
201 31 11 

20 Zl 47 
194 04 45 

Sq1{arn beacon .......... ! 
::::l:~k'.,_ ~~~:·~~::I 
;,::: ~~~~~~:~~-~-~~::I 
.Fort Pulaski, flag-staff.· I 

Fort Pulaski, flag-staff .. 
Square beacon ........ .. 

l<'ort Pulaski, flag· staff , . 
Mungcn ···-·· ___ .. .: ..... 

gg ~ ~ ~~::if.A~_:::::::::::::::: 

~ ~ ~ if:=~~~::::::::::: 
10 41 30 Ty1"'e ooaeon .••••.•••. 
:;:; 47 26 Mnngen ............... . 

155 04 09 
247 25 39 

mo 40 30 
133 55 52 

62 51 47 
133 56 24 

127 32 26 
119 16 0-2 

66 11 49 
115 34 58 

~ 14 19 
111 17 3G 

36 31 43 
110 58 24 

21 56 26 
105 44 03 

l'lll 02 19 
111 33 12 

200 23 43 
14 05 12 

240 19 08 
235 47 41 

215 08 ID 
sn7 ~ ~L 

190 40 51 
23.'i 45 39 

3651. a 
4UO;J. 3 

3475. 6 
4515. 4 

30.rJ9. 8 
349~. 5 

116-0. i3 
1733. g 

6169. B 
42'38. 0 

4077. 7 
7393. 7 

3873. 6 
2'Jll. 2 

7040. 8 
50'l3. 4 

7282. 0 
704R 6 

5189. g 
6164. 2 

419. 2 
6060. 4 

2.~88. 9 
4100. 4 

724. 2 
14tl'J.1 

6607. 0 
5648. 7 

1350. 5 
1793. 6 

2676.~ 
32"l9. 9 

3570. 7 
21as. o 
1030. 0 
50-J9. 7 

7356.8 ' 

6::: 1' 

55i7. 4 ' 

8000. 8 
W8'-!:i.4 

1754fi.fi 
18357. 4 

163!>!1. 8 
63118.li 

72:!. e 
92£. e 

6796. 3 
1460. 2 

3.'!38. 2 
245!:1. u 

3993.1 
43l:lO. l 

3800. 8 
4D37. 9 

3346.1 
3825. 9 

1269. 4 
lb1lfi.2 

67~1 
4689. 2 

5443. 4 
808;).5 

4m6. 0 
31~3. 6 

76!)9.6 
5493. 4 

3. 86 
0. 83 

l.90. 
l. 40 

2. 27 
2. 49 

~.16 
2. Bl 

0. 72 
1. 08 

3. 83 
~- 66 

3.09 
4. 59 

2. 41 
1. 81 

4. 37 
3.1~ 

7003. 4 4. 52 
7709. 2 4. 38 

S!l75.5 3.;!2 
6741. 0 3. 6:1 

458. 5 0. 26 
6627. 4 3. 77 

3268. 5 1. 8li 
4484. 0 2. 5!J 

792. 0 ~- 45 
1598. 9 0. 91 

7323. 7 4. lli 
6177-2 3.51 

1476. 8 0. 84 
1961. 4 1.11 

2927. 0 I. 66 
3586. 8 2. 04 

3!l04. 8 2. !12 
2994.1 1. 70 

1126. 4 o. 64 
5500. 4 3. 13 

804.1.1 4. 57 
7037. 1 4. ()() 

6133. 0 0. 39 
6066. 5 3. 45 

8756. 0 4. 97 
11838. 3 ti. 73 

19188. 4 10. 90 
20075. 1 11. 41 

1131!11. jl &. 44 
6997. G 3. 98 



 

TH.R UNITED STATES COAST SURVEY. 221 

GEOGR~;\_PIIICAL l'OSITIONS.-Continued. 

Section V.-Sam1111ali llircr, Ga. 

Long:ituue. I Azimutll. To station. "'~~::~,~Ii. ! !Jistanec.11Ji"tancc. I lliat. 

I 
!----~~~~~--~~-I I --_--, -,,-1 ° ' " [_JJI_r_fp-,--,-:-1--a-;<l•. f _J_li-k-,. 

E~ 5~ 4L 43

1

147 3":' 1.3 , Fort PulaRki, fiair-stnff _ 3:11 ~1 5i.! 1
1 

l.>7'2 5 ' 17lU. 1; O. U8 I 
13.3400.'>ll-lnug-en ___ ....•...... 

1 
[14tj;!Ol •7:J3J.:I t017.3\ 4.56 

80 4~ 25. 63 29 42 29 'i Ty-bf>f' heacon _____ . ___ ._I 2oq 40 Ol , 14R03. 2 lf.l!lU. :> g_ 20 

I 
5G 33 Oi! 'Iurtfo ................... ~:JG 2:-1 -13- \ l!J2'..?4.lt ltiti4H.j .

1 

H.46 j 

-o 58 06 os 2r.4 0° 10 " 1' -· o· l" i "'-" ., 1r11-- , 1 

" · [ 303 o~ 1~ ]::'~~
1

~1_;~
1

iil~ki, il~g-~~if:: 1 1:~ o~ ~{ I ii~~~: ii ' 1~''.~:: ~ \ ~: fjf; I 
80 59 16. ;241 308 05 29 Viele .. _______________ J L" 06 JO I 504~. 8 · ~:r-c. 3 I 3.14

1 

3~ 18 20 'l'o\Ye.r 3 ________________ 1 14:J li! jj' :lODO.a a:me.;j I 1.91 

80 5722.90

1 

264 :!:! 26 2\[un:zen ________________ 1

1 

H4 23 10, 8141.~ P!JO:l.7 i :>.rn;, 
81 46 361Tower3 ______________ .. 2ul 46 J:l I 114~.l 1;!4~.o i IJ.71 I 

R.ouuU beacon ......•.••..•.••.. I 32 01 21.33 80 52 34.94 i 270 52 47 Tyhef' light ...••... ·---·- 00 5a 521 3242.9 3::i-1G.4 I ~.01 I 13219 31 Sliuarc Leacuu. _________ ' :SZ..! 1~ o~~ l 2:!du.4 24U:3.7 I 1.42 

~------------~-----------'~ , I i · 

Name of Htation. Latitullc. 

Tower 3 ____________ _ 

32 08 14. 80 

BLwk Ball ... __ .------ .. ___ ..... 32 00 53. 96 

Buck .. _____ _ 

32 04 19. 65 

Tower 4 ________ _ 32 JJ5 39. 86 

Tower 2 _____________ . __ . ______ . 32 04 24. 99 

Sccti.on T'L-Charlotte Harbor, Fla. 

·. I ---------- ·-··------1 Sanibel Island base, cast en(l ... 26 20 54. 33 8'-2 01 10. 35 ------------ ----·------------··-··--·.,·--·-·-··--· 
i 

Sanibel lsl,aml base, west end._. 26 26 01. l!l ~2 02 57. 60 241 11 00 East base_ ...... -------. 61 11 4E 3393. 2 :mo. 7 I ::?.11 

Middle Point ......... __________ 26 26 12.:J:l 82 03 24. 47 302 51 38 Ea~t hasr., ... -·---····-· _: J2252:Jtl 4423. Q 48;l{J. fl I 2. 75 
349 :J4 39 1Vest haS!:f' ·-----·----- 16!1 :14 51 4JO:t 4 44~7. 3 ~- : ... .-1 

Punta Basa .................... 26 29 15. 32 82 00 37. 40 11 52 44 East b.asP ........ 191 52 29 44:!3. 7 4841'.5 2. j'() 

67 16 46 Milldll' Point 247 1:-1 :-f2 501G. :1 54~3. 7 3. ]~ 

Sword Point. __ .... __ ·--- ....... 26 31 31. 93 82 02 17. 85 326 3-0 31 Punta Ifasa. _. __ . -·· ... 146 31 16 51140. 7 ~>512. 4 3. l:l 
16 4:l 13 Middlt~ l!oiut .. - --.. 100 42 43 6413. 4 7013. 5 3. 9~ 

B<lwditch Point ...... _ ......... 26 21 34. 35 81 ~· 20. 20 78 35 41 25.~ 34 03 6~21. 2 61'1J;;.3 J. e; 
l:!\J 56 44 300 53 2~J 6()44. 3 

' 
G60tt 1t 3. 'ili 

Sanibel. ......... __ .... _. ______ . 26 25 55. 03 82 06 38. :l,Q 231 47 04 ::'>fhh1!1' Point 51 4~ :JO 61'31. 7 7471.0 4. 24 
2fi~ 12 3tl \\"'-~s1 liasc. . __ .... _. _. _. 

" 
g~ 1-1 J(j 6114. 6 6f.~G. 7 3. 80 

I 
Havelock ............. _ .... ___ ._ 26 30 08. 92 82 ~5 59. 45 309 53 06 :Middle Point --- -- ... c .. i 12H 54 15 5J9;j. 7 u111. o 3. 4~ 

7 50 21 Sanibel····-·········-· ! 11:'!7 50 04 7~Bti. 5 ~(i:jj_ 4 4.fl(l 

Blind Pass·······-·······-····· 26 28 55. 00 82 10 56. 77 2.54 32 lll ;ra~l~l.'.f~ :::::::: :: ::: : :i 74 ;14 2a 8:i41. 5 ~:340. 7 ;,, :n 
301 42 17 127 ·14 1:1 H05~. 0 osno. o ; •. (i:J 

Captiva .. _ .. ________ .... __ .. ___ Tia'c~lor.k .... _. _. ----- .. ! i 
26 33 32. 81 82 12 08. 97 301 30 12 121 32 57 

I 
11999. 9 l~H2'2. 7 I 7. 4tl 

316 50 rn Blinil Pass .............. ! lti6 50 4~ 8779. ~ 9601.4 5. 4.t~ 

Lt1cknow __ --- ... --- . ___ . __ . ____ 26 35 34. 78 82 07 53.10 342 :i4 39 Il>welock _ ... ___ . 162 35 30 10509. \I 114!J:t 3 ti. !"h{ 
6:3 05 07 Capti1a. _ ........... 24~ 03 I:! "Vl3. 3 8763. 1 4. !It: 

Ca.ptive. PaRs. ·------·---------· 26 36 40. 01 82 13 18. 27 211"2 3:l 34 Lucknow ·---···----- 102 36 on 9""21G. 7 10079.1 5. 73 
:.141 3:> 11 Capth-a ... __ ....... --·- .

1 

ltil 35 42 fi071. 5 U~J9. (i 3. 77 

Point Ybel ------ ---- ------ ..... 2G 27 17. s:l 82 00 36. 62 109 51 11 Mi<ldfo Point ____ . -- ..... j 289 49 5t) 4!J42. 3 540-l. 7 :t 07 
264 21 37 lJowd1tch Point .. ___ ._ .. ! t'4 23 00 .".ilt"~. 8 [){174. 3 3.2""..! 

San Carlos ..•...... -·-·· ........ !l6 29 00.16 81 59 27. 60 36 19 16 EMt base.····-------·._ 216 18 30 4805. 3 52J-L f) 2..tl!l 
31 l;j 47 l'oint YucL ............. 211 i:; lli 3b<'·L 0 402'3. 7 ;!..~) 

1''lag-staff ....................... 26 29 18.15 82 00 36. :n 66 3CJ 35 Milldl<• Point .. - . - -- .•. - 246 29 00 5079. 1 5.~..->-t. 4 3.1tl 
301 4ti 49 Bowditcll l'oint .. ____ • __ l:.!l 4o I~ 6003. 0 6fi30. 3 a. n 

Spanish Curlew .•••.•..••....•. 26 20 33. 47 82 03 20. 88 277 01 2'-2 Punta Rasa ... ._ ........ 97 02 34 4561. 4 4flS8. 2 2. 8~~ 
2 16 40 MiddfoPoint -----··--·- 182 16 3!l 249<:'." 27J:.!. u 1.55 

Eagle's Nest··-··- ............. !l6 !la 05. 87 82 06 26. 40 191 08 57 Havelock ....... ---·-·-- ll 00 -O!J 3850. 5 4220. t1 2. 40 
267 43 41 Mhldle Point ... _ •...... 87 43 O:? 504:l. t' 5314. 7 a. ia 

Josephine. --- .•........•...•... 2G 29 26.04 82 04 50.44 264 43 42 Spanisl1 Curlew ......... 84 44 2-2 24DO. 3 2723. 3 l.55 
313 36 28 Middle Point _ .......... 133 37 07 i 3:.!d1'.3 ~i59ti. 0 2. 04 

I 
NewYear.·-··-····-··········· 2G 28 44. 61 62 07 39.09 22(l 45 18 Havelock .••.......•.... 46 46 02 i 3787. 4 4141. R 2.35 

27~ 00 05 Middle Point--·--·--- -- 98 01 59 7121. 3 7787. 6 4.43 

Annie··-···--······· .. ·--·····- 26 30 58.09 62 10 42.07 208 45 49 Lucknow ............... 28 47 05 I 9714. 3 10623. 3 6.04 
30<J 01 15 New Year----··-- ...... 129 02 37 

I 
652"2.3 7132. 6 4.0:i 

Cownp<>m. __ •. ·- .•••••...•••.. _ 26 32 43. 57 62 11 20.77 227 28 15 LuckDm•- ..........•..•. 47 29 4R 7796. 4 8525. 9 4.&l 
21!8 07 44 Havelock ............... 118 10 08 10088. 3 uo:r-i. :1 0.2; 

O~'!lter-ahell ••. _. _______________ 26 32 46. 57 S-2 07 23. 10 89 12 37 Cown1mre. -- ...... ·- .. -- 269 10 51 \ 6:-.78. 9 7191. 4 4. 09 
170 53 21 Lnckuow .... :J."J() 53 10 5242. 6 5733. I 

J 

s. 2ij 

Raccoon Point.-···-·······--··· 26 27 43.57 82 00 45.02 20!i 36 39 {tid~fi~ip~:i~-t .. :: :~ ~::: =: 25 :17 03 ! :H!lfi.!J 3?!'.!.f. 1 2. 17' 
257 11 01 77 12 04 i 399"2. 2 4311.), i 

1 
2. 48 



 

222 REPORT OF THE SUPERINTE-NDENT OF 

GEOGRAPHICAL POSITIONS-Continued. 

Section VJ.-Cha1,.wttc Harbc;r, Fla. 

i 
N amc of ~tation. i Latitude. Lon~itude. Azimuth. To station. i Ila<·k I j' I 

azimuth. :::I:::~ ·~·-----------.,------------1-----, I 
1

1 

o r rr ; ! 0 
' " l!feters. I YaTds. I .MU... 

, I..aw:rence -···--··--------··--··i 2G 29 23.5'; 82 09 10.14 138 49 03: Annie·-···-············: 
i i 205 ~213 ! Oyater Shell ... -..------/ 

318 48 2-21 3865. 1 I 4226. 8 2. 40 
25 2J 01 6914. 2 I 7561. 2 I 4. 30 

Mellie ........................... 26 35 OB.39 821213.19 ?6'J ~2 39; r;ucknow ............... i 
j • i 341 ~>H 10 ( ,ownpore .. _ ............ I 

83 34 3.) 7241. 4 7918. 9 I 4. so 
151 58 :tl I 46SG. 7 I 5125. 21 2. 91 

) llovaCapt.iva ........... -...... ..1 26 36 43.78 821318.19 28315 52 Lucknow ............... 1 
! I 341 56 44 CaptiYa ......... ______ __ 

103 18 17 9:140. 4 10105. 0 5. 74 
161 57 15 I 6181. 0 I 6759. 4 3. 84 

'154 22 54 1 12809. 9 Hoos. 5 1. oo 
208 27 31 I 11615. 5 12702. 3 7. 22 

I · I 
•

1

· Bocillas • .. -- •• -- -• -- - • -- -- -- ... 

1

. 26 4Z 15. 6G 8'2 09 57. 88 344 21 ~8 Lucknow ... ____ ..... _ .. 
28 29 01 Boca Captiva ......... .. 

! Boca. Grande .•.....••... -- .... -i 
' I 

! Oso ........................ ~ .. ..r 
. I 
[ :El Caho ........... -••• -- .. -- • __ ! 

Torrey ..... __ ............. __ ... : 

I 
Brown·--···-·-····-············1' 

Inglis --·····------------------·i 
Mi•take. ______________ . _______ -I 

Useppa ______ ---- .. ·--- .. -- -----) 

i 
Loo. - ... -- ·-- -- - - ·- ---- --· .•.•.• : 

I 

' ! I La Costa ................. ···--·i 
II Pllnta Blanco ................. J 

Pulayo ......................... \ 

Gasparilla ..•. -- ... •· -- - - ·• -· •· -i 
I 

Agwi.do ........................ ! 

! - I I BelinwL ....................... 

1 
f Darling ....... -·· .. ---- .•. --· - ... I 

Kennedy ..................... .. 

Dorr ........................... . 
i 

Matlooha .•.•.•..••.•••••• -·-·-·I 

=~···:·· ·············•• I I 
Caloooa ............. __ • _. ___ • --j 

26 43 03. 49 

26 47 00.32 

26 47 05.15 

26 46 37. 95 

26 39 4-0. 54 

26 37 33.12 

26 37 46. 35 

2f> 39 41. 87 

2f> 42 "06. 08 

20 39 35. 49 

26 40 31l. 66 

26 45 58.fi9 

26 48 23. 2-2 

20 46 24. 89 

26 42 25.52 

2'i 40 54. 76 

00 44 13. 84 

26 40 41.11 

26 39 29.18 

26 38 47.14 

26 39 14. 43 

26 37 26.23 

2f> 29 35. 71 

8215 37.75 278 5310 Bocillas ............... .. 
341 43 02 Boca Captiva .......... . 

S-2 12 42. 77 332 30 50 
33 34 oi; 

82 08 43, 88 12 55 47 
56 5!J 00 

~.! 03 31.61 i g; ~ ;~ 
82 08 59. 92 I 346 15 49 

52 43 29 

82 12 57. 56 20 35 50 
209 43 51 

82 10 33. 55 67 05 25 
216 2-::! :l9 

82 12 35. 21 270 2-2 52 
140 53 35 

82 10 33. 27 101 52 39 
1~8 25 54 

82 H 44. 97 335 34 01 
rn1 09 48 

S-2 13 20. 03 241 58 57 
139 41 38 

82 14 45. 04 31S 48 13 
310 50 :JO 

Boci1las _____ -····--··-·· 
:Boca Grande ............. 

1 
Bocillas ................. . 
Boca Grande ........... . 

Hocillas .... ------ _ .. ___ _1 
El Cabo ........... _ ... - -1 
Lucknow ............. --1 
Boca Cap ti va ........... 

1
. 

Boca Captiva -----~---·· 
Bocillas ............... --1 
Boca Captiva ........ _ .. , 
Rrov;n .....•.. ----------, 

Brown ___ .. _ .... ---- -- --1 
Roca Gra11de ..•...•...•. 

1

' 

Boca Grande .• ---- ..... . 
Oso ....................... i 

Boe.a Captiva ..... _ .... -I 
noca Grancle ............ . 

Bocillfts ................ ·j 
BucaGrande ..........•. 

Las ..................... , 
nocillas .. --- .... -- -· ... . 

98 55 43 9507. 8 10397. 4 5. 91 
161 44 041' 12;!05. 9 13457. 4 7. 65 

1.52 32 04 9874. 2 10798. l 6. 14 
213 32 47 8745. 9 9564. 3 5. 4J 

192 55 14 \ 9140. 7 999il. o 5. 68 
23-0 56 02 I 13640. 1 14916. 4 8. 48 

Zl2 52 321 133RL 6 1463.1. 7 8. 3i 
275 31 28 ' 8665. 81 9476. 6 5. 38 

166 lf> 19 7785. 3 8513. 8 4. 84 
232 41 33 81)77. 9 9817. 9 5. 58 

200 35 41 1G21. 9 I 1773. 1 1. 01 
29 45 12 i lll014. 1 10951. l 6. 22 

24 7 04 11 I 4944. 3 5400. 9 3. 07 
36 23 21 4364. 1 477V 2. n 
oo 24 29 . 5952. 6 6509. 5 I 3. 70 

3'20 52 13 7997. 5 8745. 8 4. 97 

281 50 22 8598. 6 9403. 2 5. 34 
338 25 56 9736. 4 10647. 4 6. 05 

155 34 40 5803. 7 6346. 7 3. 61 
347 09 24 6565. 2 7179. 5 4. Ol:l 

62 00 28 6351. 2 6952. 1 3. 95 
319 40 36 5845. 2 6392. 1 3. 63 

13.'i 50 00 9982. 2 1091it 2 6. 20 
13-0 52 39 10491. 3 11472. 9 6, 52 

8216 2:;.93 ro2 2s 21 o"" ----------·-·-------- 112 ao 0-2 
352 17 37 Boca Grande............ 172 17 59 

6670. 3 7294. 4 4. 14 
9929. l 10858. 2 6. 17 

8211 14.80 49 3'2 55 Jlocn Grande............ 229 30 57 9549. 4 10442. 9 5. 93 
344 30 27 .Bocillas ........... _ ..... t W4 31 02 795!1. I) 8703. 7 4. 95 

82 04 49. 65 87 58 45 Bocillas................. 267 56 26 8524. 7 9322. 3 5. 30 
143 0412 El Caho ................. 323 02 27 10765.1 11772.4 6.69 

82 06 34. 21 

82 03 59.50 

82 05 12. 85 

ll-2' 58 23 
205 31 32 

69 51 30 
34 55 12 

100 35 04 
191 17 06 

llelinda ....... ____ ..... . 
Torrey .................. 

1 Bocillas--·-·· ... -·-- .. .. 
Darling ... _ .... _ ....... . 

~[;~dlf :::::::::::::: ::: 

4559101 
25 32 54 

lw.l 48 491 2i4 54 02 

2SO 34 28 
ll 17 16 

82 06 07. 19 164 OCJ 33 Darling .......... _.. .. .. 344 09 21 

82 05 36. 22 

82 04 41. 66 

82 04 00.12 

82 03 08. 78 

214 O!l 43 Dorr .... ---------··----- 34 10 IJ7 

~~ ~ g'i ~~~ti.~·::::::::::::::: 
60 .54 00 Rubber ...... - ......... . 

100 :ri 34 Matl3"ha .. _ .......... .. 

155 59 42 Rubber •••.•.•. - ....... . 
186 50 37 Gnll ... - ............... . 

201 31 12 Sword Point ........... . 
278 30 15 POllta ll&la ........... .. 

33'1 46 56 
326 29 47 

l!4() 33 36 
280 51 56 

335 59 24 
6 50 43 

21 31 35 
98 31 23 

4019.3 
11704. 8 

10550.6 
7471.0 

~.2 
3276.6 

~737.5 
il615. 0 

4242.C 
1551. 7 

1726.5 
"408. 1 

~725.9 
3353. 7 

!1844. 7 
4238.9 

439.5. 4 
12000.0 

11537. 9 
8170.1 

2500. 3 
358~. 2 

2. .'!I) 
7.27 

6.56 
4.64 

1.42 
2.04 

119f3. 6 1. 70 
21125. 3 l. 66 

4638. 9 
1600. 9 

1888. 0 
2ti33. 5 

2981. 0 
3667. 5 

4204. 4 
4635.S 

2.M 
o. 96 

1.07 
1. 50 

LG 
2. 08 

2. :!9 
j?, 6:1 

Wllite .......................... : 26 32 12.50 82 03 59.27 293 67 47 Sword Point ..... - ...... 113 58 3!I I I 343 00 21 CllJOO&L - - - - -•••••••••• - 163 so 44 
3073-<l 
00'::!3.4 

33611.4 
5493. 4 

1.91 
3.12 

:J,9 36 .t9 White-·---------------- 219 36 31 

34il 19 17 White--·····--·------·-- 160 19 33 

31<>4.5 
1767.5 

l53:o. a 
2926.8 

38115. 0 
1932. 9 

2767.t 
3iMI0. 6 

1.93 
1.10 

Lli7 
1. 8fd 

I 
Bnttonwood ........ - ........ - .. 

1

· 26 32 56.75 B2 03 18.56 32'1' 12 51 Sword.Point ............ lt7 1318 

I .Bsdlel· ................. ......... 2fl 33 42.05 82 04 34.S!l 3113 115 25· ..Batt.mnrood ...... _______ lll3 2.5 59 j 
' . ---'----~~~'-~~~-'---~-'-~~~~~~~-'-~~~-'-~~-'-~~--''--:---' 



 

THE UNITED STATES COAST SURVEY. 223 

GEOGRAPHICAL POSITIONS-Continued. 

&ction VI.-Okarlotte Ha1·bor, Fla. 

Na.me of station. L tit d I L ·t d · ' · th T t t" ; Back n· ta Jn· tan i n· ' a u c. ' ongi u {I, 1 ..11_Z1mu • o s a ion. l aziruutL. is · nee. is ce.
1 

ist. 

1

-----
1,1---- ---------- ------ ___ 1 ___ 1 __ 

' ' 
Grape ........................ .. 

o 1 1' o 1 " ( o J!rters. \ Yards. I .Afiks. 
263400.5:.i

1 

82 03 39.61 I 343 ~5 50 i Buttonwood .. ..,. _______ ,. 163 2J 5H 204ti.5 
1 

2'.!40.2 1 L27 

Narrows ....................... . 
1 fi9 34 2:! l3ail~y • .. . . . . . . . . . . .. . .. 249 33 :;7 H30. 5 I 17"3. O 1. 01 

263-15fi.e8 820357.07! 3442815 Gra1)e ....••.•........... J 1642~2:3 179fl.2, 19fi7.fi 1.12 

Deer ......................... .. 

24 26 06 
1 
Bail~y .•.•...•.......•.. 20.J 25 .ig 2-S~U.~ I 27t35.9 1.57 

i 
820-236.29\ ~~~~1~r.~~~-_._._-.:~~~::~:·::~, ~t~~~ ~~i:~ ~g~k~ i:~~ 26 35 45. 59 

Lumber ....................... . 26 35 57. 94 

Meridian ...................... . 2G 37 00. 77 

Buzzard ....................... . 26 38 42. 40 

Flag in tree ................... . l!6 37 16. 71 

Pawpaw .........•.....•••.•... 26 30 54. 67 

Boots ......................... .. l!6 34 59. Y!l 

Ptinta Gorda. ................. .. 26 5.1 36. 07 

Flat .......................... .. 26 49 40. 93 

l'donnd ........................ . 26 48 22. 96 

Trepnd<>r ..................... . l!6 50 17.50 

BooaNuevB ................... . 26 50 38.87 

~oral ........................... , 

Lla.na ..••••....•.••........•... 
1 

l!6 48 58. 68 

26 51 04. 09 

~ 
J"ardella ....................... . 26 47 16. 93 

Flag .••••••••.•••.•.•••••••••.•. 26 47 22. 24 

Buck .......................... . 26-51 59. 06 

Gopher ........................ . 26 51 52.13 

Pine ......................... .. 26 52 24.25 

Sand • • ... .. ... • .. • • • .. • .. • .. .. • . 26 49 30. 43 

• 
Mullet • • • .. .. • • • .. • • .. • • • • .. .. . 26 «9 12. 48 

Bill • • . . • • .. • .. • .. • • • .. • • . • • . . .. llG 47 25. 11 

Dana........................... 26 51 22. 25 

Shoal Point........ . .. ... . • . .. • . 26 SS 31. 53 

Loeuet Point................... 26 55 49.91 

Eureka......................... 26 54 55. 51 

! 
82 03 41. 69 ; 

I 
82 02 57. 82 I 

I 
s2 03 a2. 59 I 

82 04 43. 341 
8'~ 03 i.O. 41 i 
82 -04 44. 02 j 

82 05 22. os \ 

82 14 02. 78 

82 10 36. 94 

82 16 U. 541 
82 17 51. 00 

82 14 57.t39 

82 17 23. 53 

82 12 49. 461 

82 H 13.12 I 

82 18 40.35 

82 18 06.10 

82 18 52. 41 

82 10 24. 97 

• 
82 09 45. 32 

82 Ot 15. 32 

82 05 39.1~ 

359 06 17 I Grape ................... : 
12 4;). 0-3 

1
' :S-arrows ---··-···-······ 
' I 

103 28 20 I Owl.. ................... i 
145 05 00 ' Gull ................... .. 

334 O!I 20 I 11ericlian ............. ..[ 
36 51 31 i Owl.. ................... I 

279 31 49 J :Meridian ............... I 
324 52 16 J..uml>er ................. ( 

179 06 IE 
19~ 44 56 

28:J 27 27 
3:!5 04 13 

104 O!l 44 
~16 51 cr2 

99 32 3f. 
14-! 52 44 

176 :13 30 
~l 45 27 

llntt.onwood ............. \ 3.'>6 33 21\ 

315 45 37 
353 58 26 

346 39 4.1 
24 51 53 

335 54 27 
58 49 55 

53 48 27 
112 !).! 02 

287 11 08 
5 06 36 

283 49 l!!I 
330 J3 18 

65 50 01 
122 47 54 

342 11 11 
306 58 05 

340 07 14 
108 51 24 

117 06 14 
157 23 }fj 

308 34 52 
331 13 49 

349 42 16 
10'2 4)! 57 

307 42 28 
336 45 19 

9 00 57 
93 ()5 2() 

43 05 22 
116 46 11 

75 .'il ()4 
194'1-0 Sil 

237 22 40 
312 39 03 

299 58 11 
2 04 07 

314 31 04 
15 16 24 

111 16 03 
101 02 42 

Swo1·dPoi.nt --·-···----.! 51 45 50 

Grape. ___ .. -··· -- ....... / 
Bailey---······-······--i 

~~~b~:::::::::::::::::I 
G asparilla. ............ --1 

~~t".·:::::::::::::::::::i 
~:~,~:m.: :::::.·::::::::! 
Trepa.dor ·--·-· ......... ) 
G""'parilla ............ --1 
Ga.sparilla, ......... A. --1 
lloca Nucva. ..•........ _. 

Gasparilla .............. ! 

~=p~~~'. :: ::: : :: :: :: : : :I 
Gasparilla ... _ .......... [ 

Gasparilla. .............. / 
Coral .................. ', 

Llano .................... : 
IlocaNueva ........ -.-.. -~·I 

Iloca.Nueva ......•.... ~.1 
Buck ................... ) 

~~~e_r_:::::::::::::::::I 
I 

::~:~~~ ~ ~:: :: : :: : ~:~:~:I 
Sand ................... i 

~iu-,;.i.::::::::::::::::::/ 
Punta Gorda .•.•.....•. ·I 
Torrey .................. / 

Punta Gorda ............ : 
Dana ................... j 

Punta Gorda........... J 

Da..na -------~-----·---··1 

Loonst Point ............ 1 
Shoal Point .•.•.. _ ..... . 

13:0 46 06 
17:! 58 :JO ' 

I 
166 40 33 ! 

204 50 22 

155 55 0:1 
238 48 50 , 
Zl3 47 30 
292 52 29 

107 12 08 
18J 06 31 

103 50 13 
150 33 56 

245 49 21 
30-J 46 36 

162 11 37 
126 58 36 

160 07 17 
2i!ti 49 46 

297 05 14 
337 22 56 

128 3J 27 
151 14 11 

169 42 ~ 
2B2 42 4~ ' 

12• 42 49 I 
lj(l 43 24 

li'!l 02 52 
273 03 42 

2'23 04 .)f) I 

296 45 53 

255 50 15 
14 10 59 

57 24 2;; 
132 41 38 

119 59 52 
182 04 02 I 

134 :l'J 1:l i 
195 15 47 

294 15 02 
281 01 00 

Brooe ........................ _ . 26 53 50. 24 82 10 oo. 97 273 09 24 Pnntll Gorda.. . .. .. . • • .. 93 11 33 
25t 46 19 Eureka................. 74 48 20 

Palmetto • • • • • • • • • • • • • .. • • • • . •• . 26 56 O.'i. 43 82 09 49. 30 310 39 56 Shoal Point.. .. .. .. .. • .. 130 40 1 G 
6 41 05 Brnce.. .... • ... .. . • ... . • 186 40 57 

3613. 1 
19'26. 6 

3J64. 5 
5016. 6 

3474. 9 
29~2. 7 

2!>59. 6 
2960. 8 

37fl3. 5 
1852. 8 

2:'>52. 9 
2411. 6 

132'24. 0 
132:Ji3. 2 

5414. 2 
4619. 7 

4.'l06. 2 
6169. 4 

3807. 7 
3551. I 

2'i4!l 8 
4793. 4 

2664. 2 
5692. 4 

5200. 0 
2383. 9 

543. 4 
6316. 8 

4119. 9 
3214. 9 

2712. 4 
2813. 6 

2291. 7 
969. 1 

1615. 7 
843. 5 

2102 5 
602-2. 5 

2086. 9 
12'26. 2 

3119. 9 
1836. 2 

7642. 4 
12908. 3 

7110. 5 
7C7G. 8 

5873. 7 
8538. 7 

4074. 2 
5792. 7 

7874. 0 
7650. 7 

moo. A 
4189.1 

3951.2 
S!tu6. o I 

I 
3679.3 
541'6. 0 

:Ji'OO. 1 
:n9G.2 

323(1_ 5 
3.?41. 2 

4115. 6 
2026. z i 
2791.F 
2637. 2; 

1441ll. 4 
14498. 8 

5920. 8 
:i052. 0 

4709. 1 
6746. T 

4164. 0 
3883. 4 

3007.1 
5241. 9 

2913.5 
6225. 0 

56iIB.6 
1!607. 0 

594. 2 
690<.H 

4;->0:;. 4 
3515. 8 

2966. 2 
30~9. 0 I 

I 
2:'~6.2 i 
10.:.9. 8 i 

17fi6. 8 
9--2-l 4 

2. [)!I 
3.1;.! 

2. lG 
1. i::2 

1. 5!} 
!.:JO 

3.36 
2.87 

2.G~ 
3.t>;J 

2.37 
2.~1 

1. 71 
2. 9tl 

1.66 
3.54 

3. 2.1 
1. 4ti 

0.34 
3.9:! 

2 . .'."Hi 
2. 00 

1.G~ 
1. 75 

1.42 
0. 60 

1. no 
0. 52 

2299. 2 : 1. 31 
65$6.U 3.74 

2282. 1 
1341. 0 

3411. 8 
2()08. 0 

8357. 5 
14116. 1 

7775. 8 
8395.1 

6423. 3 
9337. 6 

4455.4 
6334. B 

1. 3() 
o. 76 

1.94 
1. 14 

4. 7S 
8. lt-2 

4. 41! 
4. 77 

3.65 
!i 31 

2. 5:1 
3.00 

96!0. 8 4. 89 
8373.1 4. 76 

1750. 6 o. 99 
4.581. l '2. 00 



 

224 REPORT OF THE SUPERINTENDENT OF 

0-EOGHAPHIOAL POSITIONS-Continued. 

Section TT-Charlotte Harbm·, Fla . .. 
/ Kmo<J of "tatio11. 

I 

I I Myakka .. ·-············· ..... . 

1 
G1assy Point-------·----------·

1 

I Cooper········~···· ............ 1 

1 
·wmowPoi11t .....•.•......... 

J ~ 
'Live 0'1k ...................... . 

J_"_a_t_it_a_d_c_. ---L-on_g_i_h~~~-l -"-\z_j_m_n_tl_1_. _I _____ To station. --i~"~~~=-1~•tance./Dis:::e. 1 Dist. 

-------------- ----·1---l---1----

1 

I -
B~ lO 

5
1. 

70 
° 1 11 Ml'ter.>1. l Tards. : ]JileN. 

~;~ ;~ i! 1 ~~~1~;eft~i~~:::: ~:: ~ ~:: ~ ~ 
15~ ~~ !~ ~~~~: ~ I ~~~:?, ; t ~~~ 

' E nreka . . . . . . . . . . . . . . . . . 170 20 J9 4272. 0 ! 4671. 7 2. 65 
'LOCUf..tPoint ......•..... ~3 V5 ~b 4:J13.4 l 4717.0 2.()8 

! Locustl'oint ... ---------1 ~74 3121 4826.5 1 :.1278.1 3.tlO 
. Gra~syl'oint. ........... ; :133 :.!:.! 40 326d.5 l 3574.3 2.0:l 

Locustl)oint .....••...•. ! 26.3 52 ;;2 8.17!"3.9 J 9162.fl 5.21 
Coopcr .••...•.•...•.•... 

1 
:i;-)0 07 40 3743.~ I 4093.~ 

1 
~. ~1:1 

C11over ..........•...•... ! '218 .17 lrl 3773.~ 4126.G' 2.:l.f 
Willowl'oillt •...•....... : 14:;2:J:!B ~019.P 2208.8 l.21i 

26 5G 13. Gi 

26 57 14. OG 82 0.) 48. 17 35(1 2ti 33 
:J:j OG 2-1 

26 G5 3:. ~1 82 04 59. 41 94 32 40 
135 ~:.i O:! 

26 56 1~. ~4 82 02 51. 79 81 55 09 
40 o~ 38 

26 J7 12. 83 8~ 03 33. 38 3o J7 38 
32.J 23 10 

New r'oint ............... -----. 26 56 38 2'1 82 01 49. 34 G43!)14 Cooper ....... _........ ~44374fl 5801.31 6:~44.l 3.60 
54 5115 j "\Vil1ow Point. ...... 234 50 4'7 2106.41 2J03.5 1.:n 

Jliney Point ................... . 

I Pelican .....•...•.............. : 

21 39 OJ i 'Villow Point.. 201 38 44 ~c>t,_11!1 .. 33 1 37aO.::. 2. 12 
[;7 5;.i 00 : Lini Oak.... 237 5-1 20 -0.l 3105. O : 1. ';'6 

i I 82 03· 36. 16 101 58 31 Dana .•• ~ ......... _... ~fll 53 53 9:">69. 8 1046'::1 2 I 5. \'.15 
1:>4 24 :-ti Punta GoTdn ...... - . . 3J-l 23 47 6764. 4 j 1:m7: a i 4. 20 

26 :;s 01. 86 

26 :-.>0 17. 84 

82 02 OG. l:J 

Koonty ............•......•..... 

Alli,e:ator .............•.. -- ..... 

Key Point ...............•...... : 

82 Ou 46.69, 2GO 04 20. Grassyl'oint............ so 04 41i 1621.fi I 1773.3 1.01 
340 o~ 00 i Punttl Gonla. - - - - . - -. - . -I 160 o~ :1, 6840.1 7480. 1 I 4. 25 

82 03 26. 49 j 12
3
1 3

5
·": 2

0
-
4
1 , Shoal Point ... _ ....... _ -i .312.~ ~~ 5

00
4 1097.t. I ~I 12002. I i 6. 82 

llelican ... _____ . _____ --· a<> ""''-' 3911. 8 4271. !1 ' '2. 43 
I i 

26 57 04. 98 

26 5:2 24. 6.) 

26 47 48. 2tl 82 03 36.12 154 43 :;1 'PnntaGor<la ............ j :JH 4'-! 43 
179 59 03 : Pelican ............••. _. i 359 5CJ OJ 

1 Pole ......................•.... -: 26 49 56. 44 303 39 2~' Torrey. __ .............. . 
265 48 44 I l'elican ................ . 82 00 03. 54 i 

I 
123 41 5\1 

85 51 12 

110!1;1. 1 ! 1 ;g~~- 01 i ti. 89 
460:1. 41 ~,., I 2. Hu 

11015. a I 12046. U i 6. 84 
9062. 0 , 990n. 9 5. G:J 

Mangrove Point, .....•.......... 

Trout ..•...•......•....••.... 

Peas Creek .....•............. 

1

.Milhlle ..•...•.....•.......... 

CAPE Sr. BLAS LIGHT i 
DEAD 0.AK •••..••.••••••••.•..•• I 

Black"s Island .•............... · 1' 

HnulvYer ... _. --- . -- -·-- •....... 

San Pedro .... ---··-··-·-···----! 
Eag-lo J'oint. ... - .•.. · .. · ······.I 
St. Joseph ..•..••.............. · I 
San Carlos ..•.•.........•...... ·1 

St. Joseph·a Point. ............. 1 

I 
Pow~H ......................... ! 
Santa Maria de Gal~ez Bay, Fla. 

EMANUEL PO~T 1---······---·· 
G ,rn~oN's PoIXT ......... . 

Redflslt Point 2 .....••..•. 

20 55 2''l. 62 

2G S7 09. 92 

2G 58 21. 89 

2G m· 3:..?. 25 

i 
2fl 39 4f.. :l2 i 
2U 41 OG. 23 

2n 43 37. 55 

I 
2H 40 56. BO : 

29 42 43. 37 

2D 45 1i. 03 

~!) 47 24. 65 

29 31 08. 00 

29 !31 :ill. 65 

2!1 4B 07. Ii.~ 

30 :::!5 19. 78 

30 26 17. 491 
30 24 00. G2 

I 
t02 08 20. 2G i 

I 
82 00 4d. 38 i 

B-2 00 27. 691 
I 

82 00 39. o.; i 

i 

304 54 41 ! rnntaGorda .. ----·--··· 
282 31 30 Eurieka ···--·--·-··-···· 

91 OM 52 J_.i\"P Osik Point .......•. 
12-6 42 13 PineyP-oint. ··········--1 
~· 28 40 I I;ivoOak. Point ......... j 
17 13 01: Iu1eyP01nt ..•.......... , 

110 4fi 4-9 Pi nny 1\·liTit ..... _ ..... _. 
82 55 55 Live'Oak Point .......... ! 

! 

124 [)() 02 
102 32 13 

271 07 :l7 
306 41 38 

~47 27 lH 
~:>7 12 16 

~HO 4r. O~ 
~62 jf 36 

l 
5996. 7 ' 
4.'./52. 2 ii 

4:l5Lfi I 
2670. l ! 
.'i:\44. 2 I 
2734. 4 i 
2568;. 0 I 

48H8 ! 

6557.8 
4D78.1 

1m1.:1 
29-2:>. 4 

60/l:l. 0 

30H.9 I 
2809. 2 
5298.1 ' 

I 

3. 7:1 
2. sa 
2.8:1 
1. 66 

3. 4:; 
1. 73 

1. 60 
3. 01 

Stction YIT.-St .• Tosrph'R Bay, Fla.. 

o , ,, I 
85 21 37. 54 l . 
85 16 31. 10 l 
85 w 38.53 ! 

I 
s:> rn 32.11 / 

85 2-2 45. 4;, l 
85 23 19, 90 

s:; n 58. s1 

B~ 20 07. 04 

85 23 33. 82 

B:i 24 30. 42 

87 10 45. 37 

87 05 25. ~6 

87 04 42, 97 

I 

Meters. Taras. I Miles. 
·-1--····-- .. ·---------··· 1··----··----

73 03 30 Cape St. Blas light ...... 1 253 OJ 01 8445. 2 

6743. 8 
7807. {j 

9'J35.4 5. 25 
I I 

313 40 31l D~adoak ........•...•••. ; 
:J4 11 4V Cape St. Blas light .... _ .

1 266 26 :i3 Deatl oak ...... -~·--·•-·' 

13:i 42 ()u 
204 10 50 

86 28 21 
237 11 55 

4713. 9 
4011. 8 

7374. 9 4. 19 
853H.1 4. B5 

5155. 0 2. g:~ 
4387. 2 2. 49 57 12 57 Ca1)e St. Blas light ... ·-·[ 

251 37 0-0 
341 29 20 

297 13 5:; 
:144 52 43 

22 37 01 
65 31 32 

333 ·u :-)~) 
25 36 SQ 

312 56 :m 
2B5 -04 20 

277 OR 5S 
1131 49 36 

1s 16 rn 

104 11 11 
165 01 21 

JHack's Island ...... _ .. _! 
Cape St. Blas light ..... -i 

71 3il 32 
161 29 54 

5293.1 
5751. 4 

'9788. 4 3. 21) 
6289.5 3. 57 

Blacl<:"s lslnnd ........•. i 11715 4,'l fi690.0 7316.0 
CapeSt.lllaslight ...... i 1645333 105.JO.O 11537.2J 

Cape St. Blas light ....•. I 202 35 19 15288. 3 16718. 8 
Eugle Point ............ -1 24S 2:l 52 9475. 5 10362. 1 

8t .• 1Jo~J!h··············I ~~~ ?,~ 51~ '1691.3 1843101~_.05 Eag e .,-ornt ..••.•.... ···1 ~- ~ v 11984.1 -

St. ,Toseph .•....•....•.. i 132 59 17 12287.4 134:J7.l 
San Carlos ......•...... · 1 105 06 031 5717. 2 6285. 0 

g~J': . l :; :: ii ':: ':! 
Erue.nnel Point 1. ....... 1 !!58 13 30 8724. 2 9540. 5 

Emanuel Point 1. ..••.. ·j 284 OB 07 9974. 5 10907. 8 
·Ga.rc;on's l'oint.......... 345 01 0-0 4365. 6 4774. l 

4.16 
ti. 56 

9. 50 
5. 89 

4. 78 
7. 45 

1.m 
3.-57 

6.58 
5.59 



 

THE UNITED STATES COAST SURVEY. 225 

(-tEOGRAPHICAL POSITIONS-Continued. 

Section VIL-Santa Maria de Gafoez Bay, Fla. 

Name of station. Azimuth. I To station. 
Back ! 

azimutlt. : Di.stance.! Dlstanoo.; Dist. j 
! , I 

I Latitude. I Longitude. : 

1-0--, --,-, -1-0--, -,~-: ,,, I 
12 50 14 ; Retlfish Point 2 ........ . 
67 04 10 I Gar9on"s Point.. 

78 55 18

1

1 Redfisll Point 2 . . . ..•.. 

192 49 52 ~~~"·. ~ ~~;C:•·I i 3;_~· I 
247 03 '26 2.510: 0 . 274~: 9 ; 1. 561 White Point 2 ................ · 1 30 26 49. 25 I 87 03 58. 62 i 

Santa Maria de Galvez . . . . . . . . 

1

, 30 24 58. 20 ~ 59 03. 87 , 

I 10-J 31 00 Garyon's Point ......... . ~ ~~ ~ 1~~:~ ~~~:U; ~:~ 
Escribano Point. .............. . 

Miller ......................... . 

Ellllt Bay .................... . 

Pu~"U.TION HILL 

T<>wn Point 2 ...•............. 

Barkley 2 ................... . 

.Black?vater .Bay, Fla. 

Black Hammock ........ . 

Barrel Stake .................. . 

Ea.gle Point ............. . 

R<>binson1 ~ Point .. _ •• _ .•....•.. 

C&tfish Lagoon ..•........... 

Graa!ly Point ................ . 

Woods .....•.....•............ 

T11rtl• Puint .•...•............. 

Yellow Water .....•.••..•..•.. 

Blaff .•.•...•.•...•............. 

·noverWharf .................. . 

Dover Mill, chimney ....•...•.. I 
Pleroe ...•...................... 

1 
Ward's Bai!ln .....•......... 

Criglar .••..•.•...•........... __ 

Falk----·-···-···-············· 

SAND'.11'1.Y •••••••••••••.••.•••••. 

No>W8BJlll •••••••••. •••••·•• .••. 

St. Bernard ...•••.•..••...•..... 

Otter Bay~u ..•...•..•..•....••. 

30 30 17. 55 87 01 0-.!. 86 ' 342 06 10 Santa Maria de Galvez .. 
43 27 09 Ga~on's Point_ 

30 28 26. 98 86 57 59. 9~ 14 51 40 Santa Maria de Galvez .. 
7128 34 Gar-;on·sPoiut_ ________ _ 

30 27 16. 80 86 56 08. 85 47 35 20 Santa Maria de Galvez .. 
83 0129 Ga1'90ll 1sPoiut ......... . 

30 2'~ OB. 05 87 08 37. 91 150 03 13 Emanuel Point 1 ....... . 

30 22 14.48 

30 24 32. 86 

30 30 06.!12 I 

30 29 23.36 

30 31 46. 60 

87 11 16. 03 272 40 13 
: 188 09 38 

87 12 20. 2!'i l 306 :i4 02 

I 
I 

87 02 43. 07 I 
I 
I 

87 01 18A7 I 

:ll'lil 04 54 

262 44 50 
328 21 2"2 

100 30 22 
1S4 00 2.1 

87 02 08. 60 ' 327 24 43 
16 36 41 

Plantation Hill ........ . 
Emanuel Point 1. ...... . 

Plantation Hill _. _ .. _ ... 
Town Point 2 ..•.... _ .. _ 

Escribano Point ___ . _. _ 
Santa Maria de Galvez .. 

Blaek Hamrn()ck. ____ . _. 
Escribano Point __ .. __ _ 

EAcribano Point _ . _ .... 
Black Hammock ... 

30 32 52. 30 87 00 49. 95 · 4 07 49 Escribano Poiu'; .....•. 

30 32 01.19 

:JO 31 23.85 

30 32 45. 84 

30 33 27. 01 

30 33 44.07 

30 34 39.86 

30 34 16. 73 

30 34 12. 53 

30 34 24.94 

30 34 41. 42 

30 34 51. 76 

i 
30 3.'i 09. 71 I 

30 34 44 Black Hammock ...... . 

87 00 05. 85 I 2S 28 12 ""Escribano Point. ___ . _ .. 
j 143 14 35 l~obinsou'sPoint ..... --

87 00 40.35 ~ 174 3'7 45 Robinson'RPoint ...... . 

i 
86 59 58. 02· I 

I 
87 oo ao.::;g I 

i 
I 

86 59 31.69 i 
I 
I 

e6 59 46. oo i 
I 

87 00 06. 961 
87 00 06. 78 i 

87 00 10. 891 

86. 59 07. 041 
87 00 11.1!5 . 

I 
87 00 53. 941 

21H :!!< 39 Catfis!J l,agoon ........ . 

8 37 47 Catfish Lagoon ........ . 
98 10 38 ltobiuson·s Point. __ 

346 02 06 Catfiah Lagoon ........ . 
25 52 :l9 Robinllfin·s Point ...... . 

71 29 14 Tnrtle Point. ........•. 
52 36 35 Robinson"sPoint ...... . 

27 19 56 
26 52 45 

Turtle Point .......... . 
.Robin.son's !Joint._._. __ 

26 39 31 Rohinson'ePoint ....... . 
207 35 12 Bluff ................... . 

318 29 22 Yellow Water ....•..... 
27 £6 32 Ro\.linson'ti Point ...... __ 

313 43 42 
320 18 27 

Dov-erWharr ....... __ 
Yellow Water ......... . 

62 00 43 Hover Wharf .......... . 
E7 ~ 50 llluff ..••......•••....... 

333 IO 09 
345 44 ~ 

Yellow Water ___ ... _ .. 
Dover \Vharf ......... . 

2971408 Blnff .................. . 
2<J.> 55 13 Criglar ................ . 

Secti(}n. VIII.-Chandeleitr &1md, Western C:(}ast, Ea. 

rn.i 01 10 . rn332. 1 u :l9'J. 6 . 6. 42 I 
223 24 56 ' 10179. 3 1113L. 8 . G. 33 , 

194 51 08 6650. 9 7273. 2 4. 13 Ii 
251 24 48 ' 12530. 1 1370-.!. 5 I 7. 79 

2-27 33 51 6326. 2 6918. 2 3. 93 1' 

261! 56 47 14955. 9 16355. 4 9. 29 

330 0-2 08 6813. 5 7451. 0 ' 4. 23 l 
92 4 I 3:l 4226. 3 4621. 8 2. 63 I 
8 09 54 5764. () 630:l. 4 :i. 58 . 

126 55 54 
158 05 26 

S2 45 41 
l4d 2.1 13 

300 29 39 
14 00 31 

147 2.5 16 
l~ti 36 23 

184 07 42 
210 33 4ti 

205 27 43 
323 14 13 

354 37 40 
38 38 57 

188 37 43 
2i~ 10 12 

166 02 19 
205 52 2!l 

251 28 44 
:132 35 55 

207 19 :14 
266 52 13 

206 39 00 
27 35 19 

138 29 37 
207 56 07 

]3.1 43 47 
140 18 47 

242 Oil 16 
267 28 30 

15:l HJ 2!1 
lw H 27 

117 14 42 
115 55 35 

7423. 2 
459-!. 9 

2693. 2 
11149. 5 

2618. 2 
1719. 7 

32.54. 1 
3215. 8 

4777. 4 
59"28. ~ 

3534. 'j 
1964.1 

2735. 4 
1412. 3 

13!'0. 5 
13Ht<.2 

2722.6 
1188. 3 

1652. 6 
2625. 5 

2526. 0 
3713. 6 

290'J. 7 i 
804. 8 I 

1169.9 
1

i 
2796. 6 

I 
3f'6. 1 I 

lv3.".i. 3 1 

162.'I. 6 ! 
1064. 51 
2335. ti 
1113.l, 

2006.31 
12&4. 7 i 

8117. 8 
5022. 7 i 

I 

21145.2 i 
12192. 8 ' 

I 

2863.2 I 
1880. 6 

3558. 6 
3516. 7 

5224. 4 
6483.5 

38ll5.4 
2147.9 

2991. 3 I 
16W.O 

15ll0. 6 
Ia29. l 

2977. 3 
1299.5 

1B07. 2 ' 
2~71. 2 : 

2762. 4 ! 
4061. 0 ' 

3181. 9 
IJ.80.1 

1279. 4 : 
30.58. 3 ' 

I 
400.4 I 

1188.a I 

1777., I 
1164.1 I 
25.54. 1 ! 
1211. 3 I 
2194.01' 
1383. 0 

4. 61 \ 
2.. 8.) l 

I 

1. 67 1 
6. 931 
1.63 
1. b7 I 
2. 0-2 : 
'°HO! 

I 
2. 97 I 
3. 68 

I 
2. 20 
1. 2~ j 

1. 70 I 
o. 9-2 i 

i 
O.t'll j 
0. 87 : 

]. 691 
0. 741 
1.03 I 
1. 63 i 
1. ~7 ; 
2. 31 ! 

i 
1. 81 i 
0.50 I 

0.73 ! 
1. 74 I 
o.23 

1
: 

L02. 

1.01 ! 
0.66 l 

! 
1. 45 i 
0.691 
1.25 I 
0. 79 i 

30 00 08. lS 

2!I 54 49.62 

29 54 47.32 

89 14 16. 74 

89 13 42. 92 

89 l!O 04. 03 

·-···------··-- -1--- ·-----·--\-·-----1 

29 47 58.10 I 8920S4l.G7 

174 43 07 

~;i:i 16 48 
l!69 34 36 

186 23 40 
257 03 2!) 

Sandlly .. - ...........•.. i 3.54 42 :;o 
i 

Sanc111:r .••••••••.••••••• 
1 

c 19 41 
Nowht->re ...••..•..•....• 

1 
89 37 46 

St. Bernard .........••. ·I 6 24 06 
Point Comfort .•.•...... 

1 
17 07 21 

98:i0. 2 

ta-075.0 
10-;\22. 3 

12678. 2 
12876. 0 

10171. 9 i 6. 121 
us-c1s. 2 1 a. 43 
11118. s I 6. 351 
13864. s I 1. es 
140!!0. a I a. oo 



 

226 REPORT OF THE SUPERINTENDENT OF 

GEOGRAPHICAL POSITIONS-Continued. 

&el-ion VIII.-Cha·ndeleui· Sound, Westm·n Coast, Lo. 

I
i Back I Distance.I Distan~c.

1

\i Dist. azimuth. 

'-----------1---------- '1-----!----1-------- 1 __ 

Longitude. Azimuth. To station. Name of Rtatiou. Latitude. 

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

o ' " I o ' n II )1 o ' " I Meters. I"ards. Jfiles. 
89 14 Ofi. 56 B7 3t 58 Point Comfort .. .'....... 7 32 27

1 

1174~. 0 12840. 7 7. 30 
I 128 31 50 I Utter llayou ............ I 308 2~ 2G 14077. 4 15394. 6 8. 75 

Point Chico . • • . . . . . • . . . . . . .. . . 29 43 13. 45 

89 24 38. 01 II 213 39 46 I Ott.er llayou . .' .......... / 3
8
3
9 

~0l 3
23

6 'i' 1
1

()
6
f2i
9
' _
10
i. ,

1
• 11 ~?.~·. 80 1

6
0 

.. '!! 
269 23 10 I Pmnt Chico .. ____ ------! ., 

1 

• °"vo ... -a 

89 2:; 16. a:; I 202 40 08 i OttC'r na.von - . - . - ... - - . -1 

Blackbird . . .. • . . .. . • . . . . .. .. . 29 43 08. 25 

Point Fortuna_._ .. _ .... _ ........ ; 29 38 5·t 87 

Fire Island.................... 29 58 48. 09 

I 24£ 07 04 i l'oint Cbico ............. : 

s9 11oo.2a
1 

~~~ ~~ ~r 1 ~0~~~-r~·:::::::::::::::1 
Crane Bayou._ .•............... ] 29 58 12. 9;> 1 89 15 13. 23 1 

:J.18 49 47 [ ~owhere ............. .. 
20:1 08 (}9 ' Sandtly ................. i 

Picayune ....................... 
1 

29 56 39. 07 89 17 00. 58 21417 15 Srnnlfiy ............•.... 1 

:m2 2.> 58 Xowhcre ··-------------
1 

:Raccoon ........................ : 29 5U 45. 69 ' 89 18 z.l. 77 226 56 18 Sandfly ................. ! 
:2951~ 2a ]o(owhere ····-----------

Acorn Monn I! . .. .. . . . . . . .. . . . .. 29 53 00. 08 89 13 42. 6D 

..l..BSes• Bril!ge.,.......... 29 54 33. 20 89 16 10. 76 

Mitcbell'• Key . . . .. .. 29 53 58. 86 B'J 11 03. 46 

Carraoo's house. . . .. . . . .. • .. . . . 30 01 01. 09 89 15 20. 96 

Copse . . . . . . . • . . • • . . • .. • . • .. • • 29 51 15. 6Q 89 21 51. 09 

Raw Heal! ................. . 

Ropeyarn ................... . 

NewRigolet ................. . 

Codfish Point ................... ! 
I 

Gate Isla,nd ..... _ ... _ ......... · 1 

j Croaker ........................ \ 

i Mosquito Bight ............... ..! 
I 

Umbrella tree .•.•...•.•....•... ( 

! 
Blackberry hammock ....•• --··! 

I 
Catfish Point ..•.•.•.••••••••••. ! 

i 
Isk au Breton Sou1'.d, La. I 

Terre aux Brenfa ...... _ •.. _ .... ! 
I 
I 

BlackLake ......•.•.•.....•.... i 
1 llatUedore Island ............. --1 

I 
Plaquemines ................... , 

~nPoint .•..••••.•.••••••• : 

29 50 13. 52 89 16 14. 46 

2!J 48 03. 34 89 15 27.19 

29 45 25. 76 89 15 02. 39 

29 45 3\l. 42 89 18 04. 01 

29 44 00. 90 89 19 57. 07 

29 41 46. 83 8'1 22 55. 53 

29 46 40. 22 89 23 06. 96 

29 48 24. 31 89 25 16.13 

29 42 33.05 89 26 59. 05 

29 40 21. 25 89 25 !11. 56 

29 39 47. 94 89 30 37. 02 

29 36 14. 09 89 31 -06. 07 

29 29 03.11 89 23 42.65 

29 29 49.12 89 30 42. 68 

29 24 20. 67 89 27 07.67 

179 53 52 Nowhere ............. . 
107 54 55 St. Ilernartl. 

26:> 58 10 Nowhere ............. . 
2U 17 52 Sandtly .............. .. 

110 04 53 Nowhere ............ .. 
22 lt3 19 J->oint Comfort ... __ .. --

313 25 23 Sandtly ............... . 
33 01 49 .Firelslanl! ........... .. 

243 l.'> 37 Nowhere ............•. 
W3 46 34 St. Bernard .• 

284 32 47 
SIU;; 3~ 57 

346 21 15 
88 5d 37 

201 52 29 
116 15 50 

227 0.'l 26 
303 49 39 

167 38 27 
77 54 37 

132 l!l 35 
35 40 25 

23S 34 07 
00 33 23 

276 35 18 
353 59 24 

254 02 02 
224 10 :52 

194 31 05 
353 49 01 

Point· Comfort .....•... 
Nowhere ....•..•.•.•••. 

T)oint Chico ..........•. 
Otter Ba.You ..••..••••. 

"Point Cmnfort ......•.. 
OtkrBayou .......... . 

'Point Comfort ......... . 
l)oint Chico ....•........ 

Otter Bayou ........... . 
lllack bil·<l. ..•.•••.•.••.. 

Blackbird .............. . 
P()iut, J.l"'ortuna •..• · ..•••. 

Otter Bnyou ............ I 
Bia.ck bird .............. -.1 

Otter Bayou .......... . 
Illa.ck bird .........•.•.• · 1 

Blackbird ..••.....•.••.. 
Otter Bayou ..•...•.•... 

1 
Blackbird ......... _ .••.. 
Point ~'orttllla .......... ' 

231 23 30 Illa.ck Iii rd .•.••.••.•.•... 
280 43 :lil 'Point Fortuna .••.•••••. 

186 45 50 Tei re aux Bmufs ....... . 
242 11 16 Point Fortuna •••.•••••. j 

138 03 15 Bla.ck Lake ... __ •. _ ...•. 
172 05 01 Point Fortuna ••..•••••. 

207 33 48 1'oint Fm-tuna ..•. _ ..••. 
277 12 00 Battledore IalaDd .•••••• 

~~ ~~ g~ ~=:::~i.d::::::: 

2'2 42 17 i 
6612361 

60 38 ;;.:; I 
lH U 50; 

I 
158 ::>0 32 I 
2:l 08 37 i 

I 
34 1s 37 I 

i22 21 31 I 
46!>~221 

115 14 44 l 

359 53 521 
287 51 45 ~ 

i 
860024! 
31 19 49 \ 

290 o.1 33 '1 

202 17 16 

133 25 551 
~13 00 59 ' 

1 

6319401 

2347271 

104 34 19 
25 3'I 13 

166 21 5.51 
268 55 53 

~i~~~~1 
47 05 53 

12:1 51 31 I 
347 37 571 
257 52 18 

312 rn 44 I 
215 39 151 

55 35 121 
200 32 38 

oo 37 21 1

1 1735943; 

74 03 12 
44 13 52 

14 31 30 
173 49 06 

57 26 28 
100 46 06 

6 46 04 
62 14 09 

18=127. 5 
19699. 7 

5()29, 2 
9050. 3 

6712. 6 
3858. fl 

7793. 3 
6281. 1 

9134. 0 
83"4. 9 

3372. 6 
10749.3 

120'.!. 0 
12069. 9 

45.'\:l. 8 
8895. 7 

2369. 5 
4881. 0 

14£61. 7 
7123. 3 

5137. 6 
9124. 3 

9184. 3 
8848. 7 

E154. 8 
10008. 4 

10810. 9 
7681. 7 

7476. 5 
7720. 9 

3725.0 
6516. 3 

4241. 7 
6968. 7 

7013. 4 
9783. 4 

3042. 7 
13002.1 

5312. 1 I 
2675.1 

11453.4 
8763.3 

6630.3 
10617. 9 

19823. 7 
21543. u 

M99.~ 
9897.1 

'1340. 7 
4218. 9 

8522.5 
6868. 8 

9988. 7 
9169. 5 

3688.1 
117.55. l 

7815. 9 
13199. 3 

4979.9 
gJ23. 0 

2591.2 
53'lb 0 

1603.l. 6 
7789. ~ 

5618. 3 
10306.1 

10043. 7 
9G76. 7 

8917. 8 
11601.0 

11822.5 
8400. 5 

8176.1 
BH3.4 

4073.
0

6 
7126. 0 

4638.6 
7620. 7 

7669.6 
10698.S 

4a11. 7 i 
15268.51 

5809.2 
2925.4 

12525. 1 
9583.3 

7250. 7 
11611. 4 

11.26 
12.24 

3.13 
5.6~ 

4.17 
2. 40 

4.84 
3.00 

5.67 
5.21 

2.10 
6.68 

4.M 
7.50 

2.83 
5.53 

1. 47 
3.03 

9. ll 
4.43 

3.19 
5. 86 

5. 71 
5.50 

5. 07 
6.59 

6. '12 
4. '17 

4. il5 
4. so 
Jl.31 
4.05 

2. 64' 
4.33 

4.36 
6. 08 

2. 45 
8. 68 

3.30 
1. 00 

7.1\l i 
5. 4S 

4. 12 
MIO 

317 59 36 17847. 8 19517. 8 11. 09 
352 04 H 11:1394. 1 20115. 2 11. 43 

~ 36 29 1!!936. 3 20708. 2 11. 77 
91 15 27 11404. 0 12471.1 7. 09 

330 13 1JI 11610. 0 127Clt. 0 7. z 
at 26 3S 103\lll. 1 11266. 1 6. 40 

Coquille .•••••••••.••••••.••.••. 29 2a 33.81 89 2122.50 98 50 09 Raceoon Pbint.......... 278 47 00 
l!i!I 34 42 Battledore Island .•••• _ . 339 33 33 

9416. 4 10297. 5 5. 85 
10818. 7 ll&L 0 G. 1ll 

Ieleaunreton .•...•••••.•.••••. 21l27lil.87 891328.28 614701 Coquille .•.•....•.••.••. 2414308 Hi500.3 1586'7.0 9.02 
101 ta 14 Battledore Ishmd . -- • ... 281 oa 12 ltllflL l 18'49. 7 w. f8 



 

THE UNITED STATES COAST SURVEY. 227 

GEOGRAPHICAL POSITIONS-Continued. 

Section VIlf.-Isle au Breton Sound, La. 

-i -- -~ ame of statio~ Lat.itude. Longitude. Distance Distance. Dist. j 

1-
_____ ! ____ _ 

0 I II I 
29 20 43. 13· 1 

Azimuth. I To station. 

I 

llnck 
azimuth, i 

1~pfpr1:. ra.rdi. Mihur. J 
1 Bird Island, north ..•.......... 

0 

89 15 49. 65 : 

I I Bird Island, south •.••....•.. 29 17 10. 98 89 15 45. 03 

i • 
i Jump •.••.••.•..••.•.•..••.•.. 29 16 25. 71 8!l 20 02. 72 

120 22 03 [ Coquille> ....••••..•..•.. , 
197 26 37 , Isle au Breton .......... : 

142 20 30 ! Coqnille ........ _. _ ..... i 
176 54 27 i Bird Island, north ...... ( 

170 43 52 i C?']uille .•.......... -~ .. \ 
220 43 55 Bml IB!aud, north ...... ! 

300 rn 20 1040<l. 7 11373. 9 6. 46 ( 
17 27 47 l 27ll6. 8 13~J5. 7 7. so ! 

322 17 45 
J<;8 54 25 

350 43 13 
40 45 59 

I 
14891. 9 16285. 4 9. 2.'i : 

65:i-i. :> <HJ. 7 4. 06 I 
I 

1335-4. 1 14603. 7 8. 3{) i 
104til. 0 ll 4J9. 8 6. :;o . 

2'J 12 og, 25 8!l 09 55. 45 134 34 00 B!rd Island, south ...•. ·I 314 31 09 ' 13242. 7 1H81. 9 8. 23 ' 
I 146 52 45 Btrd Island, north ...... : 32~ 49 J2 184t4. fi 20214. 2 11. 49 

Robinson<a Point-·-··· ...... . 

Mississippi bae.c, north end .. ll9 12 08. 47 

Dentley ........................ ·t ll9 38 l!). !)8 

Mozambique·····-··---·--·--·! 29 36 10. 96 

Curlew ..•.....•......••..•.... 29 32 12. 56 

Julius ...................... . 211 314e.39 

Rog Island .................. . 29 27 00. 97 

Quarantine, flag-staff ..... --~--·! 29 22 05.87 

I 
Fortllayou .•....••.••..•.••..•. ; 29 23 44.29 

F<irt St. PhiliJl, chimney of 29 21 50. 30 
blockhouse. · i 

Breton, center ...••..••.......•. / 29 28 22.25 

Breton, north .....•.....•.•••.•. 1 29 29 53.51 

Palmetto .........•.•••....•. 29 28 02. 65 

Sable Iala.nd ..................... : 29 24 15.52 

i 
Oyst..r·Bay ... ·····-·---···---·! 29 21 52.43 

89 15 w. 6S . 176 47 05 
269 49 08 

89 28 55. 7J I 2J7 57 19 
259 38 32 

I 
8!l 2fi 44. 87 ' 339 33 40 

205 ()7 36 

89 2s 51. 02 3o:; o3 41 
34 2'2 09 

89 33 18. 29 20.J 30 09 
311 04 25 

89 2fj Jt), 60 1', 130 28 49 
3 27 38 

89 30 47. 94 259 J:l 37 
=0•21 

89 24 22. 66 104 OB 35 
186 16 0-2 

89 26 57. 30 l 176 32 35 
I 229 54 09 

89 ()!) 09. IQ 37 24 11 
1:< 56 20 

89 09 09. 95 i 3.59 32 01 
I 551746 

89 10 22. 26 ' ·33 08 07 
74 18 22 

89 18 21. 70 234 4!i Zl 
75 15 04 

89 16 33. 37 206 31 52 
~ 19 50 

Bird Island. nm·th .. __ .. \ 
ltobinson's Point.--· __ .. : 

I 
D!ackhird .... ·······-··! 
Point 1""ortuna ...••.. _ .. j 

Ilattlerlore Island .••••. ., 
Point Fortuna·-.... ~ 

356 46 49 l 5B69, 4 17354. 3 
~9 51 43 : 8675. 7 . 9481. 4 

37 59 ~· 11260. 0 i 12313. 6 
79 4U 20 ' 59&3. :J ti!iia. 1 

159 35 10 I H056. 2 15371. 5 
25 08 20 5.)73. !} ; 6005. 5 

9.e6 
5.39 

7. 00 
3, '~ 

8. 73 
3. 46 

' Ilattledon Island .•.••.. i 12.'i 06 13 10147. 8 11097. 3 6.31 i 
3. 31 . Plaquemines ........... ~· 214 2114 5327.2: 58'..!5.7 

Il1ack I .. ake ... __ ........ i 
l-'lauqemi11es .... ----·-i 
Plaquemines ..... __ . _ .. ! 
Raccoon ]>oint _ ...... _ .. \ 

I 
Coquill<> ................. i 
Raceoon Puiut ·-------·-! 
Ra-0{·.oou Point···---- ..• i 
llatt.ledore I'land ....... i 

Raccoon Point .......... ! 
}l'ort Bayou ... -- . - -- . - . ·; 

Bird Islw<1, north ...•.. I 
Islo au Breton·-·-·· ... ·! 
Bretcm, centf"r .......... ! 
Isle au Breton ... -· .. _ .. ' 

Bird Island. north ...•.. i 
Isle an Breton .•.•... - . ·I 
Isle an Breton ....•.... _I 
C-0qnillo .•.•...•...•••.. ; 

Isle an Breton ......... r 
Jurn1) .••...•.•... 

2:1 31 l4 
131 o;; 43 

310 26 58 
1F:3 27 3.1 

79 58 H 
55 04 09 

284 07 14 
6 16 2'.! 

3.'i6 32 30 
49 55 25 

217 20 54 . 
2.')3 54 13 

179 32 01 
235 15 39 

213 05 27 
254 16 50 

54 47 47 
205 13 35 

26 :tl 23 
209 18 07 

8920. fj 91:;;;, 3 
555V. 4 1 6079. 6 

f'005. 2 : 8754. 3 
4944. '1 ~ 5400. 8 

1>484. 3 i 16933. 2 
724:l. 8 I 792:1. 7 

4587. 0 5016. 2 
987 4. 5 10798. 4 

5.54 
3. 45 . 

4. 97 
:i. 07 

9. 62 ' 
4. 50 

2. 85 
6. 14 : 

46.17. 7 . 5071. 6 2. &I 
>449. 7 ~ 5959. 6 3. 39 

177e6. 5 . 19450. ~ . 11. 05 ' 
7266. 8 . 7946. 7 4. ,;2 

2809. g ' :J072. 8 1. 75 
8466. 5 9258. 7 5. 26 

16154. !l . 17666. 6 10. 04 
5206. l 5693. 3 3. 24 

9ti~.1 
5040.1> 

11165.1 
11535.8 ' 

1058.5. !J 6. 02 ' 
5512. I 3. 13 

12'.!0!l. s 1 6. 94 : 
12615. 2 7. 17 . 

SaltWorks,cilimney .....•..... ! :191811.49 892035.64 2.384818 Rirt!Islitnrl,north 5~;".038 9018.0 !1861.8 5.60 
1 172 44 33 Coquille . • . . . . . . . • . . . . . 352 44 10 10003. 2 , 10939. 2 6. 22 

Jamieson'11 C.amp .•.••. •e••··-- 29 21 20. 27 

P<li.nt an Sable ................... 29 24 10.0:\ 

Poza ........... ·-···-·····-···- 29 21 37. 85 
' i 

Bit-dlsland ···-·'······-·--····l ll9 17 12.871 

Jnmp 2 ....... ·-···-···--·-··-- / 29 16 28. 03 

I 
NorlheaatPoint ..•...•••.• : .••. ! 29 1517.91 

Read of W-ood.s •••..••••.••..•. ! 29 14 !l6. 54 

I 
(,'rev&l!S<!I •••••• _ ••••••••••••••••. ! ll9 12 09.66 

I B&ttledore !! ..•••••.•••••.••..•. \ 29 !19 02.01 

I 1 

0..00.l'aaa .•......•. o •.••....••. l 29 !if 22.10 

O.;...el'IJc. ••••••.••••••••••••••. j m 20 20.73 

·-

89 18 17. 67 18 38 17 
77 Zl 39 

89 16 31. 11 46 05 36 
114 27 16 

8!l 15 51. 03 ! ~~; ~ ~ 
i 

89 20 01. ss I 163 56 16 
258 26 46 

8!l 16 24. oo I 128 rn 23 . I 194310tl 

8!l 17 ~. 63 I ~ ~~ ~~ 
89 15 17. 06 i 137 35 34 

I 174 m 3J 

89 23 H.!>7 II 315 33 ID 
339 14 19 

81; 27 01_. •t 1, lltl 35 56 
279 13 06 

891801.6511763003 
I 137 4o 2:i 

Rird Island, north ... _ .. i 98 04 52 
Bird lslanrl, south .•.•.. · 133 07 SO 

i 

Salt Works, chimney._. ; 198 37 09 
Coquille·-·-·· ...•...... ; z:,7 Z-2 08 i 

' Ralt Works, chimney. - .. ! 
Coquille -~- -- ........ - .. 

1
: 

Salt Works, chimney .... ! 
Poza. ....... ···-···-·-··I 

I 

~~1 Vs1:~tl· _c_~~~l~(?~ ~~~:I 
Salt. Work!"i,chimucy .... ! 
Bird Island ..•••.•..••.. 

1 
Ilh·d Isla.ml ••. __ .•.. -~ .. ! 
Northt.;a.st Point. ·-·-·-·-i 

I 

~[;.':{\~~~".°~~:::::::::! 
Point an Snhle ••.•.•... ·I 
Coquille ............... . 

Batt.fodore 2 ..•..•.•••. -1 
Coquille .........••..•.. 

Point an Sal>le .•...•.... , 
COf1nille .......•••.....• 1 

~ 03 3G 
2!l4 24 53 

283 12 10 
35~ 2fi 47 

34'.l 5..'\ 5..<l 
78 28 4~ 

3-0R 17 llO ' 
14 31 2.'i 

29 47 57 
iil5255· 

317 :l4 24 
3M 23 16 

135 36 01 
159 15 29 

31 37 33 
99 15 52 

356 29 55 
:ll7 38 46 

8151. e . 8914. 6 
112-29. 7 i 12-280. 5 

11648. 9 ' 12738. 9 
'1106. 4 55d4. 2 

5. 00 
6. 98 

7.24 
3.17 

9158. 3 ' 10015. 3 
8630. 4 9437. !l 

5. 69 ~ 
5.36 ! 

78il9.6. 
8"2';!9. 7 i 

i 
8627. 9 4. !JO i 
8999. 8 ; 5. 11 i 

3:114. 7 
6903. 7 

3624. i> 2 OG . 
7549. G ' 4. ~:J 1 

8G21. 0 ' 9427. 7 ;;_ 36 
36.Jti. 0 . 3998. 1 2. 27 

5000. 4 6452. 5 3. 67 
2561. 5 lll:IOL 1 1. 59 

5708. 1 6242. 2 3. 55 
9379. 6 10":!57. 2 :;, 83 : 

1258.5. 4 13'763. 0 '7. 82 . 
10805. 1 11816. 2 6. 71 ! 

I 
10119.1 11066. O «Ul9 i 

92:ifi. 5 10122. 61 5. 75 i 

7073. o 7734. s I 4. 391 
· 8N!.8. l!?!H.3 5.liO 

-~--,-----... "4 



 

228 REPORT OF THE SUPERINTENDENT OF 

GEOGRAPHICAL POSITIONS-Continued. 

Sectimi VIII.-Iale <1u Breton 801t11d, La. 

Name of station~ Latitude. I 
Back I I I 

Longitmle, [ Azimuth. ' To statiou. azimuth. I Distance! Distance.' Dist. 

-·:-1--:-11 o ' n [ o ' __ " j! - 1--0-,-,,-:I Meler•. ,-Y.-a-rds-.--M-,.,__--. 
, 29~120_ 0-,, - I ' i.u Donaldson'sCamp. _____________ ! - c 892049.33] 2Hl0•431PomtanSable .... ~ .. --- 380857 1 6621.91 7241.5 4.11 

j i 167 40 20 Coquille ---- -- ---- -- _ __ _ 347 40 04 I 4189. 31 4581. 3 2-6~ 

Tiger Point _____ ----------_ .. __ ; 29 20 46. 43 I 89 23 53.59 i 218 19 19 Corplille : __ ---- -- ------ 38 20 33 I 6569. 0 I 7183- 6 4.08 

Fort Ja.ekson. fbg.staff, 1868- __ -\ 29 21 31. 53 

311 45 28 I Salt Worka,chimn"Y----- 131 47 05; 7160. 7 7830. B • 4.45 

89 26 24. 03 1 169 08 18 ! C<>0n P""s _____________ - \ 349 OS 00 1 5346. 9 5847. 2 
, 245 08 06 i Coquille - - .. - - - -- - -- _ - - -1 65 10 34 I 8059. 9 9798. 2 

3- 32 
5. 57 

Fort St.Philip, tlag-•ta.ff, 1B68 ... ; 29 21 5~_74: 89 26 S5.9G: 1:1R ~O 2l I ~onn.Pass ______________ 

1

1 358 10 18: 4600.5 5030.9 
250 53 17 I Coqmlle -- .. - .. -.. -.. _.. 70 W OJ ' 95H. 7 10404. 9 

2.86 
5.91 

89 :l4 20.37 185 39 o:;' B.1ttlerlore2 ____________ I 5 39 23' 9793-8 10710.2 
1043458 CoouPass ----------·--i 2843339 4485,5 4905.2 

1 I 
~2350.97 sn2112G.6G. 2143835 Hog!sland ...... -------, 343949 7112.4'1 777"1.9 Reef Island. _____ ---- __ ._ .... _ 

FortBayon2 ___________________ : 29 Zl 4:i.H 6.09 
2. 79 

4.4'.I 
2. 5-0 256 H 23 CoouPas•--------------1 76 15 34 4031.3 j 4408.5 

Qrutrantine •tore-house, south 29 2-~ OJ. 86 8!J 30 39. 33 213 20 ;\7 , Hog fa land - - - -- - - - _ _ _ _ I 33 ~ 41i 122.!~.-
9
5 ~ 11937. 9 

gable. 23416 02 CoouPass ----------·-- [ :;-! 17 49 ! ·~ WH.O 
6. 78 
4.50 

BnrasChurch .. ------------- 29 21 44.19' 89 3111.20 22144 rs Battledore2 _____________ , 41 47 .57 18072.4' 19763.4 11-23 
i 215 06 42 Hog Island - .... - - - _____ i 35 08 47 119-:15. 6 I 13041. 5 7. 41 

29 28 05. 93 8!J 29 24. 51 259 17 59 Battledore 2 .. _ - _ - ___ ... 
1

1 79 20 46 'I 9318. 7 10100. 6 5. 79 
330 45 30 Coon Pas• - - .. -- - --- _ ... 

1 

150 46 41 7890. 7 8635. 6 4. 91 
California._ ... _ .. ______ • ____ _ 

Pelica.n. _ .... ______ ---- __ _ ___ __ 29 29 49. 97 ' 89 30 4:1.04 277 26 10 Battledore 2 ------ -···--[ 
329 22 35 Coon Pas~ .. --··-· -- . -··1 

97 29 :l6 11367. 4 12431. 0 7. 06 
149 24 24 11728. 6 12826. 0 7_ 29 

Little Battledore ________ --- __ _ 

' Long Point.,. ________ .•. ---- __ 

Mangrove Point ___ .... __ ...... 

Harris' Camp ....... ----- ..... . 

Kell~-·· Camp. __ ..... ___ . ______ _ 

:Bayou la Moque .... -·. ----- -.. _ 

Drake ........ ,. ...... ____ __ 

Peter Winna' hnt .. ___ • _____ .. 

:Black-----···-------·---------

Morgan ................... .. 

Liltle Roost_--·-·-- ___ . ___ .. __ 

Captain---·····---------------

Bamlxlo .•••. _________________ _ 

Gardener'e Point_ .. ----- ___ ... 

:Bentley---·-----------·--

Terrapin ..... __ .......... --

29 30 07. 06 

29 31 24. 98 

29 28 08. 76 

29 28 36.84 

29 2G 11.11 

28 27 07. 40 

29 32 20.34 

29 31 38.14 

29 36 14.04 

29 34 56. 27 

29 35 06.54 

29 33 44.31 

29 39 06.18 

89 2J W.08 15 53 36 Hog Island - -·-- - - -- - ---1 
299 28 40 Battle1lo1-e 2 .. _ - _ - __ .... , 

89 211 34. o;; a2 2~ 21 
295 o:;: 24 

89 31 59. 45 213 26 51 
271 11 11 

89 33 09. 15 24(1 13 09 
278 !IS 19 

89 31 29. 45 258 11 00 
~ 3610 

89 32 40. 05 288 46 58 
3ll5 4S O:! 

89 34 06. 35 

89 31 05. 89 

89 33 59.39 

89 26 0-2. 26 

89 119 44. 08 

B9 29 06. 45 

fHO 46 44 
301 17 45 

344 28 H 
19 24 33 

242 50 09 
336 00 44 

39 54 10 
104 17 30 

61 23 23 
24T 00 26 

3'l6 07 12 
31 13 16 

61521( 
llfhlll~ 

Pelican ·················i 
Battledore 2 -- -- __ ... ___ 1 

Pelican ................. . 
California --··---------.

1 
Pelican .................. 

1

/ 

California. - - -- -- -- -· .. _ 

Ilo:.z- lelan(l .•••••..•...• j 
California .............. i 

Ma.ngrov-e Point ........ l 
Pelican ....... ··········\ 

Long Point,------- ...... i 
Pelican ............. _---! 

Drake--·----·----------! Pehcan .. - __ -- .. __ .... __ 

1

, 

Long Point ...........•. 
Drake -- __ - --- _ .. _ .... __ , 

Black ........... __ ...... [ 
Drake------------ ------1 

Lon~ Potnt .. _ ....... _., / 

::.::::::::::::::::::1 
Little Roost---- _______ -i 

Little Roost --·---------i Black---- ______ : _______ ! 

Bia.ck-----·--·--------
Bamboo ....... -------- __ 

195 53 -06 595~. t 6512. 8 3. 70 
119 29 45 401J9. I ""449. 9 2. 53 

212 24 47 
ll5 05 16 

33 27 29 
91 12 28 

60 14 21 
98 57 10 

78 13 14 
43 37 12 

3.12 29 48 
12 07 44 

108 48 30 
145 46 00 

00 47 27 
121 19 25 

164 28 59 
199 Ill! 47 

62 51 35 
156 01 23 

219 52 26 
284 15 00 

241 21 56 
67 02 15 

H6 08 -13 
211 12 17 

241 49 !12 
272 44 42 

!!465. 0 
10300. 3 

3734. 4 
4175. 0 ! 

4534. 2 ; 
6125. 7 i 

7512. o I 
4882. 3 ' 

2130 0 
5l19. 3 I 

5289. 8 
56CJO. 0 i 

2661. 9 
6108. 2 

=ir 
s24u. 1 I 
52'>4. 1 

8889. 9 
8430. 0 

5396. 5 
6484. 2 

8889. 9 
62o1. 2 

111612. B 
6lt9.2 

3789. 2 
:1362. 5 

40"3. 8 
4565. 7 

4958, 5 
6698. 8 

8214. 9 
5339. 1 

2-329. 3 
5598. 3 

5784. 7 
6124. 0 

2-15 
6. 46 

ll.3~ 
2-59 

2- 8~ 
3. Bl 

4. 67 
3.03 1 

1. 3:) 
3.18 

3. 29 
3_ 48 

2911. 0 1. 65 
7007. B 3. 98 

WlO!J. 4 5. 74 
8341. 9 4_ 74 

5737. 6 3. 26 
5745. 7 a. 26 

9721. 7 5..52 
9-218. 8 5_ 24 

5901. 4 3- 35 
woo. 9 4- OJ 

9~1. 7 5. 511 
6781. 4 3- 83 

lHll.'i.9 1 6.~ 
6'l24. 6 3. 8!l 

29 3819.98 89 28 55.71 168 31 l!O Bamboo ................ _ 348 31 15 145l. 1 
5961.0 

1586. 9 0. 90 
259 05 5l Gardener's Potnt ------- 79 07 39 6518. s a. ~o 

29 37 52- :12 89 26 16. 31 ll6 2.'i 48 Bamboo --- ... -- - - - - __ _ _ 296 24 24 5110. 3 55&8. 4 3-18 
218 22 20 Garrlenet"'sPoint........ 38 22 49 25251.5 2758.5 1.57 

!W 43 29. 13 89 24 21. 59 10 15 51 Gardener'" Point. -.. _ _ _ lllO 15 23 851!7. 9 9325. 8 5. 31) 
43 25 56 Bamboo. __ - ....... -- -- .. 223 23 35 1114.1. 2 12187. 0 6. !Ill 

Grace Poillt ........ _ ..... __ .... ll9 41 02. 6'l' 89 !Ill 01. 69 53 41 40 Garde:1:1er's Pomt .. - . _ _ _ 233 40 02 6554. g 
5811. 6 

7f%.3 ·-0'7 
64~1. 0 3.65 HO 10 51 Coon'sNeat ............. 3laO 09 41 

.Fiddler. • . • • • • .. • • .. . • • • . • .. . • . • ll9 ~ 57- 38 89 24 01. o:; il6 53 49 Gardener's Po!nt - •.••.• 
175 30 39 Coon'a Nest ............ . 

Dragon Fly .............. __ ... _ l:9 43 54. 951 IJ9 111 56. 47 31! !Ii 40 G:me" Point ........... _ 
S3 39 13 Ooon'dNeet ............ . 

4170.3 
4886. 6 

69139.1 
7169. 7 



 

THE UNITED STATES COAST SURVEY. 229 

GEOGRAPHICAL POSITIONS-Continued. 

Section VIII.-Iale an Rreton Sound, La. 

,-------------~------,----------,-----------,.-----,---------.---, 

Name of station. Latitude. Lrmgitude. ! Azimutb. To station. az~~~h. Distanc.e.; Dlstanee.f Dist. j 
-----~------·-----:---------- ---------- -----· ----! ___ I 

Codfi•h Point.·---·-·-·········-: 
O I II , 

29 45 32. 42 ·; 89 18 04. 01 
I ,llewrs. I rardB. '1

1 

MU,,a. / 
45 12 06 Dragon Fly............. 225 11 10 : 4258 6 1 46.>7. 1 2. 65 

134 04 20 Otter Bayon . . . •. . . . . • . :n4 02 ;;-t · 6452. 8 7056. 6 i 4. 01 j 
I 

Chiquito ..........•..•• - ....... 1 
; 

! 
29 43'16. 44 : 89 14 13. 73 97 21 29 Dragon Fls ....•...•... 

1 
277 18 39 , 9285. 9 10154. 8 ! 5. 77 / 

124 06 01 i Codfish Point ........... ' JIM 04· ()7 H70. 4 8169. 4 : 4. 64 I 

89 18 12. 35 ! 125 24 30, Otter Bayon ...•••.•.••. · 3
1
0
7
5
0 

23
35 

08
35

. ·
1
·. 54t:i 5 

1 350 35 31 ' Codfish Point.... 1369. 9 
29 46 16. 30 

Misrisaippi Delta, La. 

Head of Passes1 astronomieal 
8tation. 

:l!iesi8"ippi base, north end .... 

29 08 37. !ii' 89 14 oe.17 ' ....•..•.... 

i 
29 12 08. 47 89 15 16. 65 I 344 05 18 Head of PasR<>s. astro- ! 

nowical sta~im.i. 1 

Mississippi base, sonth end . . . . . . 29 09 :r;. 79 · 89 13 19. 81 41 22 19 

1474649, 

Hea-d of Passf:'s, aatro· ! 
uomical station. 

North base .......... . 

Robinson's Point ..•............ · 29 12 00.2.'i B9 09 55. 45 47 40 55 South base ............. . 
e9 51 39 , North base ............. -: 

Head of Suutliea•t Pas• ........ · 29 O!l 4·l. 51 89 09 15. 42 H~ 01 40 Sontb baH1· ...••.••••.••. ' 
166 2"2 56, Rollinsou'sPoint ..... . 

Bird Island, south ... _ ......... ., 29 17 10. 98 89 15 45. 03 : 314 31 13 Robinson'• Point ...... . 
355 17 35; North hase ·-··--- .•.... 

Osgood ········-·············-··i 29 ll 18. 9-t 89 04 20. 79 

llalize .....•.................. ·I 29 07 18. 10 89 05 213. 73 

6Q 57 27 : Hf"1td of SonthPa'"'t Pass. 
99 44 23 !, Robiuson·d I>oiut ........ , 

126 21 24 : He!:l-d of SontbeaRt Pase 
193 54 09 : 06~'-JotL ..•.....•.• 

I 

Northeast Pa58ligbt ............ : 

! 

29 08 :i;;. 99 i 89 0-2 14. n. o:; 2Cl 01 i Balir.e .•••.•...•.•.•.•.. i i 145 50 2B OsgornL .. _______________ ' 

Pass a Lout.re light ......... - . . 29 11 32. 01 

Blind Bay, 1857 ................. · 29 09 08. 05 

89 01 30. 47 i 

89 00 28. ~5 

3\1 29 :m, Balize .........•...•.... 
12 27 38 ( Northeast Pa.as light .... 

lJ,'l 22 5lt 
71 00 07 Northeast Pass light. 

Pa~~ a Loutre light _. 

164 05 51 

221 21 56 

327 45 52 

2-27 39 16 
209 49 03 

264 59 41 
346 2'l 36 

134 34 04 
175 17 49 

249 5.) 0:1 
279 41 40 

306 19 34 
1:~ .)4 4:! 

245 24 27 
:~23 4!-t 27 i 

21!1 27 43 
192 27 16 

250 !l!l 15 
339 22 2ll 

South Mud Flat .....•.......... 29 10 ~-G7 89 00 42. 35 ao :m 49 
132 H !:> 

N'orthf"..ast Pnas li~ht. 
Pas• a Loutro light . . .. i 

210 30 04 
312 13 52 : 

Nartb Mud Flat .....••........ 

Southeaat Pass, 1857 .•...... -

Ma.st in wrook ...........•...... ; 

Northeast Paas ......•...•.. , .. 

SouthPA8s light ................ ! 

I Wood-yard ......•............. ·1 

Mangrove Point .••..•. · •••••••. j 

I Revenueet.i.tion ........•....•.. 
1
, 

' Fiahennan's honse,chitnne;ytor 

1

. 
llayou Cl1entl. 

Jump .••••...•.•.•...•.•...•... i 
I 

Weat P"lnt ..•......••.•..•.... ·i 

We.t ahore .••••.•.••...•....•.. 1 

Cnl>ltt .••••••••..•.••••••.....•. 

.:aa,..u Gta.n.<la ..•••••• -•••.• - .• -

29 ll 28. 29 89 00. u. 96 

29 04 45. 61 89 02 40. 08 

29 05 02.18 eg 01 30. ()9 i 

29 07 56. 31 89 01 39. 66 ' 

' 

29 01 00. 25 89 09 03. 36 i 

! 

29 09 35. 94 89 10 33. 24 : 
I 

29 10 4:1. 71 
· 1 

89 12 16.171 

29 II 13. T5 89 04 40. 93 

I i 
29 to 43. 53 : 89 os 22. 16 I 

i J 

!Ill 16 25. 71 i 89 20 O'J. 72 j 
I I 

29 08 16. 961 89 16 4il.16 I 
29 11 16. 421!. 89 15 39. !14 

211 09 51. 07 89 13 37. 96 

29.04 ~-7'.l.l l'\l IZ 02.91 

32 f.2 19 
93 05 &l 

135 50 40 
185 30 27 

Northeast Pa•s. light .... j 
Pass a Loutre light .. _ .. 

Balize ·-···· .... _. ....... ! 
N ortheaot P888 hght .... i 

212 01 19 
273 04 54 

315 49 18 
5 30 39 

12-2 SS 54 
169 36 17 

Ba1izc ·-·--· ···-·····---~ 
Northe&st Pass light .... : 

I 

3112 .56 58 
349 a;; 55 : 

79 15 32 
14~ 09 l!9 

206 30 23 
218 11 39 

192 13 46 
2'>'2 50 ll;'j 

290 26 52 
118 C.9 2J 

Balize .•.... ··--·····-··i 
Northe:u\t P8.88 light. - .. i 

2;.)9 13 41 
:J:.!2 O!! 12 

nanze ...... ··---·· ...... 
1

! 26 :12 01 
Northea-et Paas light.... 38 H 58 

Robin.son's Point ........ i 12 14 04 
Head of SoutheMt Pa88. I 8ll 51 OJ 

Rea.d of Southeast Pa88 i 110 28 20 
North base ..••.•........ / 298 07 55 

ll!1 41 11 Head of Soathea.st Pass./ 249 38 57 
Ii) 05 49 Brulle ..........•....... : 190 05 26 

38 23 00 H~IMI. of Sonl.heo•t Pa88. I 218 22 40 
136 20 15 ltobinaon1a Point ........ ! 316 19 29 

; 
258 39 07 Bird l•land, ooutlt., ..... i 7~ 4l 13 
315 41 44 North baso.............. 13J 44 04 

199 07 S3 North basfl .•...•........ : 19 08 :JB, 
249 21 47 South ba8tL. . . .. . • . • • . . • fi!l 23 29 

200 52 25 North base.............. 20 52 :J6: 
312 06 l26 Suuth base.............. 132 07 34 

3!l7 46 40 South ha..,_ ...... - .. - - . • 147 46 '"' 1 
147 t6 40 North bw!e...... .. . ... .• 327 45 52 , 

I 

i~; ~ ~i ::~t:~:::::::· ··--·· 3~~ t! ~~ i 

6749. 4 

1977, 6 

5918. 7 : 

7471. 1 I 
0077.:; 

! 

6628. 9 
4003. 6 

13'.!4G. 2 
!J:.Hi. 5 

f'474. 4 
9l6!l. 4 

7606. o·: 
763E, J 

57tH. 8 
fA!fi:J. 0 

!0126. ti 
5S4U. 3 

i 
30!i0. !\ 
4735. 1 

4919, 5 . 
1755. 8 : 

625<;. 7 
212:3.~ 

I 
~44. 5 i 
7125. 2 i 
7600. 0 i 
0092. 21 
6302fj i 
1546. 9 ! 

13000.1 
171358.5 

48213.3 
2119.3 

5212.S 
5529.0 

7908. 8 
7369. 4 

2317. 7 
3646.8 ' 

I 
7095. 3 

11066.1 

'i.H':l 7 
W16.2 

1713. 4 
5078. 6 

!12!l2 
4998.5 

11511.5 
. 8540.2 

5920.0 
1498.1 

3.36 i 
0. 85 i 

I 

7381. 0 4.19 i 
! 

2162. 6 1. ZI 

6472. 5 3, 68 ' I 
8170. 2 4. 64 i 
9489. 4 5.:m: 
7249.1 4. 12 I 
501:!.4 2. 8;} 

1441'15. 7 8.23 
10-2-22. 1 5. fil 

I 

9-267. 3 i 
5.'.!7 l 

lot~l7. 4 : 5. 70 
I 

83~'7. 7 I 4. 73 ' 
835.1. (l 4. 75 : 

0304.2 ! 3. 58 : 
6630. 3 3. 77 

I !074 .• 3 6. 29 1

1 

60Gt!.6 3. 45 i 

3314. 0 I 1. 88 I 
!i17~. 2 2. 94 : 

S.179. 9 3. 06 
191111.0 1.09 

684:!. 1 3. 89 
zn·i. 1 1. 32 

7156. 8 4. 07 
1n1. 9 4. 43 

P4W. 6 4. 78 
7318. 4 4.16 

6892. 3 3. 92 
1691. 6 0. 96 

142lti. 5 B. 08 
19529. 5 11. 10 

5280.1 3.00 
ZJJ7, 6 l.:Jt 

5700. 6 3. 24 
604(i. 3 3. 44 

1'648. B 4.91 i 
8059. o 4. 58 I 
253t 5 
3988. 0 

7759.2 
12101. 6 

!'248.5 
ll,')79.2 

1873. 7 
5553. 8 

1006. 3 
5466.2 c 

12J88. 6 ; 
933(>. 3 ' 

1.44 I 
11.27 

4. 41 
6.88 

4. 6\l 
3.74; 

1.C6 I 
3. 16 ! 

I 
o.57 I 
a. u I 

7.U l' 5.31 



 

2HO 

Name oi"statiou. 

I 

Telegraph station .......... . 

Square-ropfed house .•......... . 
Southeast Pass, 1859 ... 

llead of Passes light, 1859 ..•... : 
I 

Osgood"s oh•ervatory .........• ·I 
Robinson, east .................. \ 

- ! 
I 

REPORT OF THE SUPERINTENDENT OF 

GEOGRAPHICAL POSITIONS-Continued. 

Latitmle. 

29 09 51.14 

29 04 1!4.17 

jl!) 04 41.59 

2l 08 36.58 

l!9 11 19.12 

2l 12 29. 99 

Section VIII.-Missis•ippi Delta, La. 

Longitude. 

89 14 57. 97 

89 04 34. 48 

89 02 38. 57 ! 

89 14 07. 74 : 

89 04 ~1. 50 

89 08 51. 06 

I 

~zirouth. I To station. I 

, I 
2e8 12 16 [' South base .............. ! 
330 16 11 

1 
He:Hl of PaRsf>s 1 astro- j 

1 nomicaJ station. 1 

. I .l'l 
164 40 53 ; Balize ............... ····I 
2-05 57 55 I N ortbeast Pass light. - ... 

136 20 05 j Balizo ................•• ·I 
105 05 34 , No.-theast Pas8 light ... 

164 04 31 I North base ...•...••..•.. ] 
2:20 32 07 i South ba.se ..•........••. i 

13 45 42 J Balize .......•......... I 
W 52 42 I Head of Southeast Pass. i 

' I 
286 39 4G 1 Osgood '15 ohser"Vator~.,. .... 1 

azf~~~h. \ Distance.I Distance.! Dis~ 
I- Me~~--:1~1Miles . . 

108 13 04 '! 27!1'..!. 4 3053, 7 I. 74 
150 16 35 i!713. 9 2967. 9 I. 69 

344 40 21 

1

1 55.'11. 1 1 601i. 2 3. 45 
25 59 03 86~. 2 I 9430. I 5. 36 

316 18 43 II 6661. 9 i 721!5. 31 4. 14 I 
5 05 46 7244. 7 792"l. 5 4. 50 I 

I. 
344 03 57 6782. o · 7416. 6 4. 21 I 

40 323011993.2 I 2179. 7 1.24 I 

193 45 09 76:JB. 9 j 8353. 6 4. ~51 
249 50 19 8458.1 9"249. 6 5. 26 

10-0 41 57 I 7600.,. 831~. 1 4. 7l! 

Parry O"N ell . . .•............•. j 29 12 33. 35 89 OS 47. 51 

7 21 49 i Head of Southeast l'a••· 1 

314 21 10 i Oagood .......••..•..... ! 
47 14 00 

1 

Head of Southeast Pass i 

1s1 21 :37 , 5136. 6 I 5617. 2 3. 19 

134 21 52 I 3276. 1 3582. 7 2. 04 
2'21 12 19 I 765~ 6 8368, 6 4. 16 

i 
Myer's Bayou .................. I 29 12 17. 33 

I 

89 03 14. 30 11627251 3131!.61 
224 ss 20 , 2041. 1 I 

3425. 7 
2778. 9 

l. 95 
1. 58 

Middle G1·ouml................ 29 12 07. 44 89 OJ 29. 74 

296 26 34 i Pass a Lcintre light ..•.. \ 
44 58 52 / OsgoOll. ......•.. · .. ······/ 

1 02 01 I Pass a Loutre ligl1t .. - - . II 
7:! 06 17

1 

Osgood .............•.... 

1()5 59 46 Balize ................•.. I 
207 47 :m Northeast Pass light .•.. 

181 0-2 01 I 1091. o ! 1193. 1 o. 61' 
252 04 54 4855. 8 :1310. l 3. lr2 

JoJm-,•Island.................. 2!l 04 31.68 89 04 41. 46 345 59 23 5280. 2 
21 48 41 I 8502. :; 

Blind Bay, 18:>9.. •. . . . . •. . .• . . . 29 08 49. 95 89 03 H.92 2eo 00 os I x OTtheast Pass light .... 
44 46 40 I Balize ........•....•..... 

100 00 52 2473. 7 

:M:agazinePoiut .•...•.•....... 

.A. •onth .................... . 

.A. north ...••..•.•..•........•. 

B north ...................... . 

Pilot stake ................... . 

11 south .•..•.... ·: ...•.....• 

C south .•..•............... 

Dsoutb .................... . 

E south .................... . 

J;' south .......• 

1 PR88 a Loutre 1. 

l'aBS a Loutre 2. 

p...., It. Loutre 3 ............... . i . I Paaa a Loutre 4 ............... . 

Pase a Lout re 5 ..••.••.•.....•. 

Scott's house ..•..•.••.•.....•. 

Willows ...•...•.•...•.•...•... 

GrandP...,. .......•.......... 

2~4 45 50 3983. 4 

29 05 06.63 89 05 28. 57 

29 10 43. 2-i 89 00 04. 78 

29 11 31.04 88 59 ~9. 00 

29 11 34.96 89 00 04. 95 

29 08 58. 69 88 59 44. 86 

29 10 :u. 61 89 01 14. 76 

29 09 14. 87 89 00 :55. 46 

29 10 52. 00 89 00 07. 57 

29 10 15. 00 8'J 00 37. 90 

29 10 52. 86 89 00 26.37 

179 56 241' Balize. -~ ..•..•.......•.. 
27!! 30 23 Southeast Pass, l 659 ... · 1 

41 53 38 II Northeaat Pass li!(ht .•.. 
122 58 ;,3 Pass a Loutrelight. ..... 

6 03 231.A. south ...........•...•. 
90 41 :10 PasR a J,ontrn light .. - - .. 

·359 50 30 

1

1 .A. south ................ . 
87 45 06 Pas• a, Lontre light ..... . 

170 30 13 \ .A. south .............. • •. 
175 20 28 I A north ................ . 

167 08 25 Pass a Loutrelight ....•. 
259 17 02 A south ................ . 

167 22 26 Pass ii Loutre light ..... . 
206 43 00 Asouth ................ . 

118 49 00 Pass ii Loutrelight .... --
190 54 12 A north.··········--·--· 

149 04 38 Pase a Loutrelight .•..•. 
2!15 50 3.5 A south ................ . 

124 50 29 
212 09 46 

Pass a Loutre light ..... . 
An01·th ................ . 

359 5" 24 
99 31 46 

221 52 35 
302 58 11 

186 03 20 
270 40 .'11 

179 50 30 
267 44 24 

3!iO 30 03 
355 20 21 

3in~ ~ r 
347 22 09 

26 43 25 

298 48 20 
10 54 H 

329 04 12 
45 50 51 

304 49 58 
32 09 59 

29 10 !24. 76 89 07 08. 2.'; 334 ;>4 44 Balize. . . . . . . . . . . . . . . . . . 154 55 33 
70 10 47 Head of Southeast Paes. 250 09 45 

29 10 31. 13 89 06 11. 62 348 57 29 Ilal!ze.... .. . . . . . . . . . . . . ms 57 50 
73 53 36 Read of Southeast Pase. 253 5-2 -06 

29 10 55. 08 89 05 30. 41 359 36 35 Balize . . . . . . .. . . . . . . . . . . 179 36 36 
70 21 10 Head of Southeast PaBB. z;;o 19 20 

29 11 13. 9~ 89 00 23. 61 34 34 29 Balize. . • . . . . • • .. • . . • • • • . 214 32 59 
92 46 19 Osgood. . . . . . . • • .. . • . .. • . 272 45 22 

29 11 04. 47 89 00 54. 22 130 52 37 Pase a :Loutre light...... 310 5!1 19 

29 05 15. 67 89 16 12. 9!I 

29 03 03.65 89 17 46. 80 

29 00 22. 82 89 12 28.82 

241 15 31 .A. north................. 61 15 58 

211 17 13 South bal!O .. ; .......... . 
274 55 12 Bayou Grande . • • . .... . 

211 5'T 53 &ott'• house ........... . 
249 27 36 Bayou Grande ......... . 

119 56 29 Willows ............... . 
184 4'5 01 Bayou Grande ......... . 

31 lB 37 
94 S7 14 

31 513 39 
69 3IJ 23 

299 53 s:; 
4 45 14 

4047. 4 
4tiljl. 4 

5261.1 
2759. 3 

1480.5 
2i71. 1 

1592. 8 
2312.0 

3262. 2 
4760. '7 

1007, ;J 
1924. 0 

4326. 6 
3045. 3 

1!555.B 
1224. 2 

2763. 4 
1247.1 

2109. 8 
1388. 7 

6.144. 6 
3652. 8 

6054. 5 
5169.2 

6679. 7 
645.5. 8 

9817.S 
3169.2 

1~5.1 
1701. 2 

0011. 4 
6787, 6 

4'291. 5 

::::Ii 
8160. 7 

5774. 2 3. 28 
9298.0 5.28 

..n'05. 1 1. 54 ; 
4356. l 2. 47 

•WIG. I 
5097. 5 

575.1. 4 
3017. 5 

1619. 0 
2702. 3 

2. 51 
2. 90 

3.27 
1. 71 

0.92 
l. 54 

1741. 9 
2528. ;1 

0.991 
l. 44 

3567. 4 
5206. 2 

2085. 8 
2104. l 

2. 03 
2. 96 

1.19 
1. 20 

4731. 4 
3330. 2 

2.69 
1. 89 ' 

I . I 
11794. 91 1338. 8 U~i 
3021. 9 
1363. 8 

2307. 2 
1518. 6 

.1. 72 
0. 78 

1. :n 
0.86 

6938. 2 :1. !14 
3994. 6 2. 27 

6621. {) 3. 76 
56S2. 9 3. 21 

'7304. 1 4.15 
7059. 8 4. 01 

964!!. 9 5. 48 
34115. 8 l. 97 

1416. 3 0.91 
1860. 4 1. 00 

11!154. 6 
7422. 7 

52:19."8 
lOl:!S!l.11 

100.'14. 9 
92:)2. 4 

5. 81) 
4. 22 

2.!18 
6.1'! 

8.17 
li.26 



 

THE UNITED STATES COAST SURYEY. 231 

G EOGHAPH1CAL POSITIONS-Continued. 

Section VIII.-Missi8sippi Delta, La. 

I 

! Name of station. Latitude. Longitude. i Azimuth. To stati"On. a!,l~~~t.h. Distance. Distance. Dist. 

\, _____________ ------ ------\--------------- ----____ : ____ \ __ _ 
I _ 

1 
° 1 Meiers. 1·ard.s. i MW,s. 

I J'ilot'tiLookout ......•.......... !, 28 59 53.88 8'9 19 49.95 210 37 47 Scott\:.ihousc............ 30 39 !l2 11514,7 125!>2.1: 1.15 

: I 
2u:> 42 lU Graud Pass .. __ ..... _.. SJ 4:> 44 11~·a. 3 13og1. 4 i, 7. 41 

I 
Southwest Pass light----- -- -- .. ,

1

. 28 :->R 52. 86 89 22 21J.3g 2-JO 07 11 Srott·s Jwuse..... ... .•. 40 10 U!J 15117. O 16859. Ii 1 9.5.>j 
. 223 46 4U \Yillow1:3 .•.•.•.•....... 43 43 ~9 1069G.2' ll69tl 6.65 

I Telographpole,1866 ............ 1 20 09 43.00 8D H 5i>.4P 2813410, Sonth baRe.......... }(11 34 57 2639.2 2886.2 1'.&1 
I , 14 n w Scott's house............ 194 rn ob 8492. o 9'~eu. 6 s. 28 
f i I 

: Scott'ePoint •....•••••.•.••.•... 1 29 06 01.8'..!: 8tl 19 24.28 28,"j 20 4;J Scott.Rhouse .....••.... , 10.:i 2'2 1.3 I : .334 l!l 28 ·willows 154 20 15 

I
Fisherma.n'shous.e,chimney .... ! 290G3!J.t5 891505.!H 3!ll:ilf3 &ott'shonse ..... - ... 2151243 

1 : 30'2 30 Oi Bayou Urallllc .. . • • .. • . . 122 31 au 

! Double Bayou .................. 1 29 03 42.57 8919 32.35 2415923, Sc-0tt'shousc ............ i 62 01 00 
j I 292 45 59' \Villows. ·----------- ' 1L2 4G 50 

) Thirty-soooudtelegrapl1 pnhL 2fJ 0141.42 89 19 1~.4:.! 217 H 13, Scott"shouse ... _ .•...... 
1 

\ ~ 242 56 03: Bayou Grande ........... , 
37 15 43 
62 59 3G 

1 Custom-house .................... · I 2'J 00 27. 82 

' ' f '.A.Jex. Pitcarn's chimney._ •..... : 29 00 34. 57 

Fred. Martiu's homle1 east gable 29 00 18. 20 

Lookout telegraph stat inn...... 28 5!'J 48. 91 

East·Point ················-···· 28 58 20.51 

East Mucl Lump................. 28 55 :>9. 29 

:Barb<!r-pole buoy ...... ----·· ~ 5fi 10.t;5 

AtrJiafaJ.aya Bay. 

89 19 30. 27 2i0 H 42 
27 01 06 

89 20 09. 63 336 57 32 
48 30 33 

89 2() ;)$. 66 I ~z !g~ 

Grand Pa as .. . . • . • . • .. . . 00 48 06 
Pilot's L<>okout .. _...... 207 00 5Ci 

Pilot's Lookm1t ......... ! 15G 57 41 
SonthwestPasslight .... : 2"18 29 30 

Pilot's Lookout. ... - . 
Southwei:;t- Pa~s li~ht. 

127 46 18 
229 4j 4() ) 

89 20 ~.52 2W 04 31 Pilot.'s Lookout......... 85 05 03 
5:3 0;) 34 Southwest Pass light.__ 23:1 04 53 

89 ~o 49. 25 1115917 ! RonthwP.So\tPass li1,.ht ... _ 291 5~ 34 
2()9 lO 47 'Pilot's Lookout .. ~ ...... 

1 
29 1115 

89 21 57. 6.1 : 173 25 25 8onthweot Paos light .... ' 3.'\3 2.'; 14 
205 34 20 · Pilot·s Lookout .. _...... 25 35 2"..! 

~D 23 5().38 j ~iii~~ 

I 
I 

Pilot's Lookout _ ...•. - . _, 
South west. Paati light. . - . 

43 29 20 
00 Oll 3:1 

5363. 8 
f-iOr(j.9 

:n4:1..4 
5:::!67. j 

610:\. fl 
:JOU6. 1 

82~6. 2 
l:J'J:!S. 4 

11405. 9 
1172. 8 

1301.3 ! 
47;2.J. 4 ~ 

12-2'2. 6 ! 
4007. 7 . 

58G::.i. i ' 
66,'5. 4 ' 

:u:m. 7 ~ 
6416. 5 ' 

6G'7j. 1 
3:i8:i. 8 

3. 33 
3. 1s I 
l. 9.'\ I 
3.65 

3. 79 
1. 92 

12473. 2 7. 09 ' 
1~2. 6 i o. "13 ' 

Hss. 6 I o. s5 · 
51~.5 l ~-~4 

1337. 0 . 0. i6 
4448. 3 ' 2. ;;;J 

1781. 3 1948. 0 ' 1. 11 
2873. 1 3141. 9 1. w 

2660. 6 2909. fi I. 6:i 
329-:l. 2 3600. 2 2. 05 

5.178. 3 ' 
800G. l 

94@.6 
5550. 4 

5881.6 
87:>5. 3 

3. 34 
4.97 

10345. 9 i :;_ 88 
606!}. 7 :3. 45 

Deerlala.nd ··-·-·········· 29 28 46.70 911503.0-0 : ........... . i •••••••••••••••••••••. ,. ................................. 1. 

Point au Fer light........... 29 19 ~- 85 

Belle Isle .. __ ............. . • . . . . 29 31 25. 16 

Ballast Ground 2 ............... : 29 1:6 40. oo 

Marshy shore .................. 
1 

29 32_ 20.34 

I 
Point C heneuil ..•.•...... __ .. · 1 20 30 45. 33 

Middle ohoal. _. ··--· .... _ ... . .. 29 28 37. ti.5 

Eastbaae ....................... ; \ID 31 08.45 

Four Leag11c Bay. . . • . .. . . . . • • • . 29 22 14. 61 

I 
Point N ooessity ................ 1 29 19 rn. !l2 

Sou t!i b8'ie - • • • • • . • • • • • • • . • • . • • • 29 17 00. 83 

Middle ba"6 ...... -----· _ ---· ___ 29 17 42.95 

eentersignal i.: ...... ---··----1 29 25 ro.o4 

Center Bigaal ~-- ...... _ •.•.••. _ i 29 26 00. 07 

! 
Ballast Ground 1 ........... · •.•• 

1

1 

l Atcba.talaya west····:·· ..•.... 

91 20 09. 57 

91 23 10. 18 

91 27 ll. 96 

91 33 08. 32 

91 31 34. 26 

206 3:; 16 

290 21 44 
347 09 33 

3-08 40 38 
230 57 48 

284 36 34 
2"2 26 00 

325 02 40 
253 01 19 

Door Island ........... __! 26 37 46 

Deer Island ____________ '; 110 25 44 

PointauFerli~ht ·-·---; 167 11 l}2 

Point au Fer light .••••• j 128 4.:J 24 
Belle Isle_ .............. , 51 01 06 

i 

tll:.~::;~.;.;~d ¥:::::::! ~~ ~~ ;: 
Ballast Ground 2 ....... ! 145 04 17 
Marshy shore .......... _i 73 04 15 

225 50 16 Marsh;<; shore ......•.... i 45 52 25 
147 12 23 Point\.Jhcvreuil ..•..••.. , 3--27 11 37 

i 

91 31 O\l. 04 i 78 11 11 P<>int ChevreuiL. ..... __! 2.'>8 10 09 
10 35 29 Middle shoal.. .......... / 190 35 13 

91 H 13. 69 173 43 15 Deer Island •........•.. i 3:>3 42 51 
65 16 07 Point au Fer light .... __ : 245 13 n 

' 91 16 29. 79 99 OS 16 PointanFerli,:rht ...... ; 
214 18 18 Fo~ League Bay·······\ 

91 lE 48. 83 1 1:17 24 24 Point au Fer Hgbt .... _ .. ! 
' 221 13 01 Point Necessity ... ____ . -j 

m rn 33. 20 I ~~~ ~ i:l ~~it i;,'!_!e~ -~~~-t-:::::: j 
\ I 

91 23 43.82 249·4613 Deer!Bland .••.•...•...• 

1

' 
18.'i 0916 Belleltlle ............. .. 

91 ll3 44. 90 i 97 06 32 I Ra llaat Ground 2 ..... .. 
! 185 20 12 \ Belle IBie ............. .. 

lll 29 52. 20 / 23!J 56 48 I Belle Isle __ ._ .......... -\ 
I 308. 41 25 I l'oiut au Fer li_ght ····--

91 rn 13. 24 : 248 07 34 , Deer Ioland .•.•..•..•••. 
1 ! 2'l 03 !ll j Point au !"er light ...... 
1 

279 at: 28 
34 19 25 

337 23 45 
41 14 09 

346 (]() 02 
137 17 41 

69 50 29 
5 09 32 

277 03 31 
5 20 29 

51 00 05 
128 4G 11 

68 08 09 
20'l 01 25 

18451. 4 

13998. 1 
21922,~ 

i 
20141. 7 ! 
13944. 8 i 

6727.fi ( 
11333. 0 i 

9211. 9 
10030, 9 : 

9843. 7 
4676. 4 

34i4. 2 
4723.0 i 

12144. 0 
10!")()9. g 

6005.3 
6Ml.6, 

51\69. 3 I 
5693. 2 : 

405~.1 ' 
1766. 2 

14951. 7 
10001. 0 ! 

9980.9 
10052. 0 

139~9. 3 
20136. 6 

203S. 7 
1697& 0 

20177.9 11.46 

15307. 9 8. iO 
23974. 2 13. 6~ 

22026.4112.51 
15-249. 6 ~- u6 

1r;]I: ! i ~: ~~ 
10073. 9 i 5. 72 
10969. 5 i 6. 23 

10764. 7 l 6. 12 
5114. o I 2. 91 

3799. 3 ' 2. 16 
lil64. 91 2. g~ 

13280. 3 ' 7. 55 
115:i8. 9 i 6. 57 

I 
6567. 2 i 3. 73 
7120. 8 i 4. 05 

6l!J!.8 ( i~ 
6'i25.91 

4439. 0 \ ll. 52 
1!>31. 5 L 10 

16350. 8 9. 29 
llO'J.1. 31 6. 26 

109u. s I 6. 20 
t0992. 6 I 6. 25 

15243-6: 8.llfi 
2-W";JO. 8 i ll!.51 

2229.4 ! 1.27 
18006. 6 i 10. s:; 

I 



 

232 

Name of station. 

Shell Key .................... . 

Emit Bay .................... .. 

~choouer Iteef .......... . 

DirdKey .................... . 

:Rabbit Islan<l ................ . 

Southwm1t Reef ............... . 

Beacon ......................... . 

! 
Lightship, 1856 ................ ·i 

• I 
Oyster Reef, .J.. ................. 

1 
Barrel stake 1. . . . • . . . • . .. . · 1 

Barrel stake, Ann., <.:!Jannel ... · 1 

Lightship, 1;;55 ................ ·1 
C6te Blanche Bay. 

C&te Blanche, red chimney .. _.· I 

llird Key 2 ..................... 1 

Point N<> Point ................ . 

Marsh laland ·north .•••..• 

Gordy ....................... . 

Burne ....................... .. 

Rabbit Ialand north ........... . 

Stephen• ..................... .. 

REPORT OF THE SUPERINTENDENT OF 

GEOGRAPHICAL POSITIONS-Continued. 

Section VIII.-Atchafalaya Bay, La. 

Latitude. I 
I 

0 , ,, I 
29 26 48. 971 
29 22' 3'}. 72 ! 

I 
29 29 37. 771 

29 25 49. 96 i 

2!1 30 14 40 I . I 

I 
2~ 30 16. 451 

29 28 18. 93 i 
I 

29 23 33.14 I 
i 

2fJ 23 12. ~fi ! 
29 23 04. 41 I 
2P 25 lG.251 

i 
29 23 47.31 i 

29 24 21. 80 I 

29 34 08.50 I 
29 30 14. 50 I 

I 
29 31 21. 04 I 

Longitude. I 
9°1 ;4 ~1'.'061 

91 ll4 47. 63 I 

91 20 20. 44 

91 34 58. 87 

91 :17 14. 36 

91 34 54. 

91 :n 45. 17 

91 29 11. 37 

91 27 57. 6H 

91 ll3 49. Sl 

91 29 46. 67 

91 26 n9. &9 

91 29 42. 03 

91 32 07. 69 

91 37 15.17 

91 36 35.13 

Azimuth. I To station. 

o , ,, I 
166 3R 511 I Deer Island ............ . 
l:J6 09 09 Atcbafalara west ...... . 

3~ 14 041 Pofot au. Fer light ..... . 
19a 26 O~ Center signal l ........ . 

125 53 20 I Delle Isle ............. .. 
280 23 50 Deer lsland ............ . 

ll.59 24 03 Ballast Ground 2 ....... ·1 
198 07 40 Point CheVl'euil. ....... . 

21l~ 48 19

1

1 J:oint Cheneuil ....... . 
335 50 32 Schooner Reef. ........ . 

252 47 0-J I Point CheYreuil. .. _ .. _ .. 
299 21 32 Middle Shoal ........... . 

315 39 17 I Schooner Reef ......... . 
193 08 23 ! Bml Key ............. . 

169 06 31< I Ballast Ground 2 ....... . 
114 14 12 Scl1ooner Reef·----···· -1 

154 12 07 Ballast Ground 2 ...... .. 
ua 10 54 Schooner Reef. ........ . 

181 43 14 Center signal 1 ........ . 
3l:i 04 40 Point au .Fer light ..... . 

176 32 24 Ballast Ground 2 ....... . 
97 OJ 09 Schooner Reef ...•..... 

224 08 3r. Center signal 1 ......•.. 
3H 24 3.'> Shell Key ............. . 

298 19 24 Point au Fer light ..... . 
.252 44 55 Centt~r signal 1 .. - ..... . 

14 37 39 Point Cbevnuil. ....... . 
48 54 05 Bird Key .............. . 

287 51 50 l'rliddle Shoal. .. : ...... .. 
~l 51 20 PointCh~vreu.il. _. _. _. --

335 45 22 J Point Cherreuil. .... ·•-. 
4 37 44 liirdKey 2 ............ .. 

l{ack I j j azimuth. Di,tance. Distance.I Dist. 

Meters. Tard$. I Miles.) 
346 3H 34 3<2S. 3 4073. 9 2. :!I 

1 
316 08 19 3973. :1 4:145. 1 2. 47 

124 16 20 oo7a. 4 9922. 4 I s. 6-1 
15 21i 33 6462. o 1000. 1 I 4. 02 

305 51 rm 5641. 5 6169. 31 a. ;;1 
100 26 26 8693. 9 9507. 4 :.. 4D 

79 26 34 84DO. 3 9186. 3 5. 22 
l~ 08 34 956$. 7 ] 0464 0 I 5. ll5 

81 50 20 6693. 9 7320: 31' 4. 16 
155 at 39 S922. Q. 9756. 8 5. 54 

72 47 5.'i 
11!! 2J ll 

135 40 39 
l:J U! 38 

349 ()6 18 
2!!4 11 21 

3.14 11 11 
293 01 27 

1 43 17 
135 06 2" 

356 32 21 
277 00 ;Mi 

440948. 
134 25 151' 
118 24 0.5 

72 47 51 

194 37 09 
228 51 34 

108 00 38 
SI 53 22 

15.5 47 04 
184 37 24 

300S.0 
6201.:> 

6411. 9 
36.)(). 5 

5~60. 0 
10270. 6 

7106. 1 
1234<5.1 

5378. 8 
8413. 6 

2581. 7 
8478. 3 

56.12. 4 
:1105. 2 

17:>53. 0 
lOOOll. 0 

6464. 6 
109.>9. 5 

9654. 5 
6714. 9 

13562. 5 
\;)360. 6 

3286. 2 
6781. 7 

7011.9 
39'.l'l. 0 

6408. 3 
112:11. 7 

7771.0 
135-03. 5 

5R82. 1 
9200.8 

2e'i!6.5 
'iill'll. 6 

618l.3 
3395.8 

19195. 5 
11044.0 

7069.5 
11985.0 

105Si. 8 
7U:l.3 

148'J1. 5 
14610. 8 

1. 87 
&B:i 

3. 98 
2- 2i 

3. G-1 I 
6. 38 

~- 421 
7. 67 

3. 34 
!'i.2-:l 

1. 61 
5. 21 

3. 51 
l. 113 

10. 91 
6..27 

4.02 
6. 81 

6.00 
4.17 

8. 43 
8.W 

29 34 49. 63 91 40 56. 72 3-24 50 03 Bir<l Key 2.............. 144 51 5'2 10359. 9 1!3!29. 3 6. 44 
235 25 50 Poiut No P<Jint . • . . . . . . . 55 28 00 8"4S. 4 9345. O 5. 31 

29 37 47. ()8 91 38 44.14 

29 37 21. 2(j I 91 32 08. 67 

29 :14 37.16 Y1 31 26.12 

29 30 30.11 91 35 07. 91 

29 25 12. 7"7 91 33 5.'>. 38 

280 03 07 Pohit No Point . . . . . • . . 100 04 11 
33 o:; 20 Marsh Island north . . . . . 213 04 l:i 

7 30 23 Point Che,Teuil...... . .. 187 29 54 
91 26 27 Poil1t ::-.lo Point .. .... ... 271 24 16 

21 05 09 Point Cbnvreuil ....... . 
12'J 11 39 Point .No Point ....... .. 

82 OJ 21 llird K~v 2 ............ .. 
320 15 02 Rabbit island ......... .. 

i~~ ~ ~~ ~t;bft0I~.c:::::::: 

201 04 19 
3-0'J 09 06 

~2 00 18 
140 15 08 

329 53 43 
350 J:i 38 

3.53lt 6 3863.1 2. 19 
0020. :; 11ao. 6 4. o~ 

122!l5. 0 13445. 5 7. 64 
7169. 6 7840. 5 4. 46 

7649. 4 
!l~-l-2 

3460. 9 
!>47. 0 

10760. 9 
9aotl. 0 

11365. 2 
107-U. 3 

3784. 7 
598. 2 

11767. B 
10397. 6 

4. 75 
6.10 

l!. l!; 
o. 34 

6. 69 
5. 91 

Marsh l•laD<l east .. .• . . 29 32 07. 41 91 43 01. 06 290 26 40 Bir<! K<"y 2.............. 110 29 31 9941. o 10fl71. 2 6. 18 
I 213 48 53 M&t'oh Jslaud north . . . . . 33 49 54 OOH. 8 6574. 4 3. 74 

Mosquito....................... •29 :\5 29. 10 i 91 H 51. 98. 2411 43 27 Malony'• Point.......... 66 46 29 10761. 5 11768. 4 6. lill 
280 :;J 07 Marsh Island north . . . • . 100 53 03 6445. 9 7049. 1 4. 00 

Lake Point .................... . 29 34 16. 08 

Dry Sh<111l ..................... . 29 35 42. 45 

Shell Key ..................... . 

91 42 !ljUl2 

~1 43 28. 53 

lil 4:3.19. 01 

246 55 16 M a,.,.h IsU.nd north .... . 
119 55 49 Mooquito ............. .. 

~~ !~ ~~ ~~v~:i!_';~~orih::::: 

~i ~~ ~ ::i:!~~\~J':i~rtii·::::: 

66 56 00 
ll!l9 54 37 

63 Ill 30 
111 43 12 

61 4!1 00 
111 18 03 

!l635.l 
4:;67. 0 

8551.6 
4396. 5 

B3S6.3 
(108.9 

2881. 7 
4928. 8 

9351. 7 
'801. 9 

9171. 0 
4493. 3 

1.64 
2. so 
5. 31 
2. 7ll 

5. lll 
2. 55 

C4te Blanche................... 29 44 07. 7l 91 41 51. !19 336 47 10 Malony's Point . • ... . .. . 156 48 411 12749. 5 13!>4!1. 5 7.112 
16 56 1.5 Mosquito............... 100 M 45 166139. 4 1S2S!. O 10. 37 

B&you Fmnklin . • . • • . .. .. .. . .. . ~ +I 19. 311 91 37 05. GI 

llal.n ehan I! ..• ··:·· ........... ) ll9 41 Sl.10 91 ae :se. 04 

12 24 48 Malonv'e Point •••••. - •. 
S7 20 14 e«e :Blallche ......... .. 

1~: ~: ~~In~::::::::: 

7.11"' 
4. 77 

S.K 
5. Ell 
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G EOGUAPUICAL POSITIO::SS-Uontinued. 

Section rJII.-Cule 1Jla11cltc lJa!f. 

! ____ Kame of stat:~-~~-- -~-~-n~t-i_t-,_,-•_l_e_·. -- --:o-,-,~-i-tu_<_le~ Azimuth. To station. 
B:H·}~ 

azim.111 h. JH1'tancc·. Jlistant.:f'-: Dist. 

! 0 J[r·tt·n·. r 11r11'1. Jfiles. 
Main shore 1 ---· -- .. -- ........ . 2'.t 40 3!J. 2~) l~~ H :11 

lt<-J :~..J. 19 
C.'1ti> JUrrnche ... 
::.\lam :-.l!twe :.? __ •. 

:w-: ·It ;1.s fo1.:,..o 11·1-tifl.:1 ti • .):2: 
4 :n .i.. ':!~1:::.0 "2·!~2J. j J. :1.~ ! 

Rnp:nr-l1nm;p
1 

small w1ntt• (·11ini- 2!1' 4.i s:;. 24 m 41 3G. 00 34n 4~2 :?::~ }fa1ow,·s !'tdJJt HO -1'.1 ·J~ 
HJ f)O 04 ~1w·;!piit11 ....•.. l!lii 4~ '.-!~ ncy. 

Sugal'-llOuse, rea chitnlH~y .. - - .. : 29 44 ;).1. ~);. fll 41 3:'.i. 1{3 3H1 4:; J.1 )Jalony·., Pniut. Hitl 4!) 3~~ 
Hi .'J:I 19 ;,101·:.<p{ito ... . •• . 1~14i .Jl 4~ 

Tallwltitechiunic;t ............. 2!)·4.J 5-:1.(ii! 01 41 34.l:! 34(1 5:? :w ~falony":o:; l'oint 11;0 .--d 00 
1 '; oo L'J .:\1o~i1uito .... _........ 1% 5t :r;: 

Dwc:lling-hom1e, chim11ey . . . . . . 29 44 ~3. b'.7 : '.H 4~ OJ. J:t J:v; 2.1 1-l )f~lr1ny·:-; P(,int. .. 1.1{1_2";' l:l 
1.) ir1 flH :llo8qnito • . . . . . . . . . . ·I Hl.J 1.S :)t..: 

B~tker .. _ ... ~................. . 29 4J SG. CY fll 4G 4;). E-1 ::w'"i 31 ~~' C(1h• BLnH:lw - - -- - _.:.-; :t~ 3-1 

DcYerl,y ------ ..... ------ ....•.. ' 

Dead cypress.- ................ . 29 41 45. 4~ 

Catesby. ---- .... __ .. _____ . __ _ 29 3li :u. ~9 

'V-ater station ........... · ..... . 29 41 O·l. :;3 

Oaktree ........................ 1 
:;9 4·1 53. 08 

Needle Point············--···· ::?!) 3~ 09. 57 

SaJlie Islarul. ................... 1 

8tntion R ____ ........... _ ...... 

1 

:t9 3G 2!J. !l~I 

'.Hi:- :J·t 31j ltloM1nit·J.......... Hi,..: ; •• j 32 

U1 ·!D Oi.40 ::!'J:1 41 45 
:.Wt- :.W lt 

fl! 51 O.J. 2fj :l:~F 04 :10 
~:i:; :H l::< 

91 4ii 54. 6G 144 ;)8 4:l 
':.!10 i,-, ]J 

ill 4'1 oo. rn 194 r.:-1 :n 
:.?.:J.5 1-± 45 

fll 41 58 . .JU , ':'G .-H '.JO 
:-t5~ ~l 4~ 

'!11 :"12 ;,9. i!l 287 .ff! 4G 
207 41 0;1 

Dl 50 37. 87 2\)() .>o 06 
El 40 51 

'[Jl 51 l!"i. f.i ;J1G 12 ~I 
1g:~ 4-! 27 

m 48 1s. 70 13~l 1:i t5 
144 ~t' Z!l 

Cbtt- Blar:cll(' . . ........ ' 
~ro~quito ............. . 

Jfr·n·rh- .......... . 
Cbte Illanehe 

1•~·:111 c,qlrl''>"' .... . 
Ct)te JJlam:he .... . 

Raker ........... . 
Cbte Bl:lndH·.-·. 

]~ald'I' ......... . 
C()te Blanche .. . 

Ut.•Yt'1]y - ·····-······ .... 
Ih nd <·yprt·ss •........ 

11rYPr]y. _ ............. . 
lh·atl {'_\"]lrt'SS .••••••... 

11rYi·r1.v ..•...••. 
lk.ntl (',\"}ll'PS~ •. 

Ikad <'SlH't's:::i. .......... . 
.Ucverl.\· .............. . 

4~1 15 :21 
11-t 2~ ~4 

1;;~· o:; ..,_...-;. 
::1 JS 32 

3:?4 :ifi 1::-
30 17 4.) 

-4 {l!I ~~ 

;jJ 41 lt' 

-.1.)ii :1·..; Oi' 
l':'~ 21 .J:.! 

JOj ;.t •ll 
£:1 42 lAi 

I iti .sn 51 
~~~;J 4H 37 . 

U·i 1:1 ~O 
:J -14 :~~ 

:n.1 1:~ ::;:-~ 

3~4 ::!H 0:-i 

D'.'fi3. l 1~2";'1._f: Fi. Ii"' 
l~:.20;;.0 10!11::!.t' 11.:.H 

]'.11),"J!. p 1'.i'.!'.l':'. :{ F:. (j'; ! 

Ic-;.;;u;,.1 i;.i~o~.ti 11.31 1 

l'.l!l~~: 1 • ~ 1:;2:1:~. !1 B. GI) : 
l~-~IJ.J.--1 lU~HJ~.!I lJ.31 

l:n:i:~. 7 14C'4fi. !1 
1 

r'. :}2 
1":1:!:,.~ lc7:~::0:.ti 10.G:-J' 

':'~-12 ! . 1 i-:-1;,;:.;, :t .t. fl:l 
1,j~l;.!4.1 17-tl-t 1 9. i:-~I 

lmic::;. :~ 
'iL"U::. 7 

f'-Hl:2.:; 
1.J.3lt . .j 

11:~~. 1 
lt:lt~). j 

!J:S:2:t G 
HlUH.1 

'7f!:H. -I 
1-1iL:i 

C:IGfi. :i 
GG:.!J. i-? 

2::2';. :~ 
ttitt.:.2 

4~1F'.1. () 
4':l~S .-.: 

lOG\111.;; 
::2~5·1. 3 

•],C.f.ffJ. 4 lfL ;i·i 
r-.:..:~~- ;s 4.. t3 , 

92~"';'. 1 :-~. :.!<' 
IG~l';O. :) I 9. IH 

1~~~;). !- i. :,~I 
1«.<H. 4 IG. llu · 

;)?;}1. 7 :l. :11 ! 
1U1Jt-0. !I 6.;2-! 

erw.-,. !l 4.fl~' 
liitJ~. !i 0. !ll 

:i...:o.: -I. (l~ 
12~:.i. i' 4. 12 

2!18:2.:;. . 1. f,!) 

';JH.Q 4.l!J 

' ii·t:'i2. 1 :l, 10 
46!10. 1 2. GG . 

11G97. 1 G. ti;; 
2-165. 2 : 1. 40 

Isle an Breton Sou.nd, eadern ~·id.e. : • i 
I 

Breton .•.•........ ·--- - . ! .... 29 27 56. 4:! 8H 11 40. 3-t :l~ 21 1'7 )'oz:t ... - ................ 21.1 20 ;;7 13~:-i'.i.3 ', 152f.1.1 R.ff7 
5ti :H 06 Jloiut. au Sable......... Z'JU 30 :14 l~t.i40. U ! 13eZl 4 7. t.:i 

Ilr't:!ton13reak ........ - ...•.•.. 29284::2.UG 890848.01 433Soa'roza .•••• - ............. 2::?:1341fl lSOf.0.8 lfl7.l'\8" 11.::!":2 
':':3 2.3 J;J Breton .•...... :........ :.?3~ 2:..1 40 48tr.J.e 54:>~.3. J.10 

North Point .•. _._ •.• _._ •.... _.. 29 29 54.16 :E9 09 IS. t-9 3:1~l ;,;-i :?f.I , 13rf>tm1 BrC'ak. _........ J;-)!l !i:l 44 2:141. O 2.lG:l. :> 1. 4-0 

Date __ ,,_ .. ,,,. .. _,, ________ _ 

:lfyth ........................ . 

Levee---··-·········-·-·····-

' T11rtlc_,,,. ................... ··1 

::~::::::::::::::.::::::: ... ::\ 
Camp ... _ ..................... 1 

Sand Reef_ .. _ .. __ ..... ___ ...... 1 

Stake Islaud.:. _ .....•. _ ....... ··I 
30 

29 28 02. t32 

29 35 04. 35 

29 36 0"..!..12 

29 37 08. 13 

29 37 26. 23 

29 38 03. 42 

29 38 51. 13 i 
: 
I 

29 39 51.00 I 

29 40 50.551 
: 

4J: 37 3,1: .Bretm1................ 2~i :~u ~L !'1:{77.:l 5.:-:~0 .. l ::t.:H 
I 

8910 22 31 8:'i 11 03 ! Jlwfon ... -···-·---···· 
i ZOU 26 39 i :North Point ......... . 

€9 00 20. 27 I 49 22 22 : 11rdon Dr<'ak •......... 
5G 3t! 20 · J\orth Point ...... . 

I 

88 58 5(). 02 : 53 57 59 ' ~fyth ·····-· .•...... ·-. 

ee 59 26. 43 i 

ES 57 10. 21 I 
BS 57 23. 07 l 
08 5:; 43. 461 

I 
88 55 IE. 10 I 

S8 53 54. 251 

21 01 39 ":lf;·UL ....... _ .. 
3;14 15 53 L.-n't~ ..... . 

81 21 4!) Tnrtlo .•................ 
46 02 47 J,ew.e ·-·-·- ........... . 

31 47 53 1~(',-re .. __ ... _ ........ . 
::H;.? 04 51 1.ag-oon .... _. _. __ ...... . 

43 ,'i,Q; 36 J.Jt.'Yt~(.., ••.•••• _ ••••••.••. 

Gl 29 07 Curlew 

45 2"2 41 Curle'\''··-·········-···· 
00 01 0-2 Camp .... ,: ....... ·--··· 

51 2:0 12 ~aucl Rl"ef. ... _ ... _ ... - . 
38 37 17 Camp .................. . 

2.G:i 10 '2~ 
21l 27 10 

~~n 1~ lZ 
::!:HJ 3J 53 ' 

233 54 14 I 

201 OJ 12 
1!'>-1 !() 11 

261 20 4~ 
2~() 01 58 

211 4~ 10 
IG:l 04 5tl 

;;?2~ 5i (14 
241 2t- 17 

~ 21 3~ 
'200 00 49 

2:n rn 31 
218 3G 23 

2~"}"j"~ ·1 
3S:l,). n 

1em1.o 
i::·?.J.~f. 0 ' 

30;.!.~t 1 

40'.-:2. 7 I 
2~:iti. u 

3';06 .. 5 
37:JO. 4 

4:19~. 1 
l:.!O:i. -I 

7:.!:?9. 1 
~07t.i.] 

47.Jfl. 4 
199J. ll 

2~0l.7.0-' 
4";"05.2 

24.::.'). 0 1. 41 
4Hl4. 9 2. ~ 

1fli!:1. ~ 11. 21 
lt'!J7:.!. J i 10. 78 

3300. 0 . I. ff 

441H. 8 ! • Z. ;i4 
2-W7.l 1.40 

4o;~t 3 j · 2. 30 
40iV. 4 ;!. 3~ 

4~0.l. :l 2. 7:i 
13JU. u u. ,,-; 

w~:;. c 4.49 
3.164. o i. n 

5201. 5 2. 9G 
2li'9. 5 L 24 

3157. 2 I. 79 
5145.5 2.92 
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Section X.-Coast from Santa Cruz to Poillt Ano ~Yuet'o, Cal. 

Name of'st_.a.tion. 
I I I 

Laiitude. / Longitude. i Azimuth. , 

0 J ,, i -0--,---,,- ; 0 I If I 
36 58 ~8.41'] lil'l 04 32 68 , .................................. .. 

36 56 43. 40 1122 02 55. 3~ I lt~ 50 :a I St. John"s Hill .. -- - - . 

36 5-1Otl.'i'6i12~ 04 31.33 ! 179 13 Z-~ St .• John"oEill ......... . 
j I 286 51 '1tl Moore ... __ ......... . 

ST. Jom.;'s RILL ............... ·1 

:::::;;~::::::::::::::::::::.! 
Parsons ..... ~ .................. I 

To stn.tion. n~ck I . '1 . I . I 
a.v.irnuth. i D1sfa.nre .. D1sta11ce. i lhst. I 

• o ' " I JTetm. I ~Yard• . . ! Mile<~ i . ... _. ..... + ........ ; ....... I ...... 1 

3-2:! 49 53 I 39B6. 8 I . 4359. 81 2. 48 '1 

mu 5~ lt> •

1 

24dl. u 2114_ 2 j 1. 54 

36 57 38. 66 .
1

' 122 06 OG. SG I 291 lfi 531 Balcrafr. 1. ............ .. 
1 

23jj 37 40 ::-;t. J ohu ts Ilill . 
[ I I 

Rice ........................... ·\ 36 58 39. 90 ! l:C2 03 4~. 73 \ 12 43 17 I ParRons ......... , .... . 

3;,9 l :J 21 I 21>7. 51 20R7. 4 1. [>3 

ll l 17 5l 2338 6 2776. 31 l. 58 
56 ~d 37 I 279~ Q 3053. 3 l_ 73 

1~2 4.! 07 I 1~35. 0 ! 2116. 1 I I. 2U 
I I 

1 

2bU :!7 3:i I St. Johu's Ilill ........ .. 

Lagoon ..•• -------·---·-·;.··--- ii 36 58 24.ZU' 1::!2 08 08.26 1 2f)li ~a!:~ i P~rsons ................ . 
1ov 2,-, :.!1 , 19J7. B I 2119. 1 1 1. ~w 

116 30 46. I 3:.Jo:.l .. 3 I 3606. 2 
1
1 2_ OR 

l ~(j:~ 2t! Ui; 1 Rice .•..••....•..•.... 

Butler .•...•.......•...•....••.. 

1

1 3U 5U 21.17 . 12'.J 07 24. U-l ) J~j 18 481 Lag<wn --· ___ .•. __ .... __ -· 

Glassell •.• - .•..••.•.....••. -... 

, 1 2'.J8 3ti 19 
1 

Hice .................. .. 

au 59 {8.:;:; 
1 

l:C2 09 57. 5:J I 312 oO 42 !
1 

Lai:oon ............... .. 

83 29 Jl l 314.b. 1 l 3:770. 8 2. 14 

213 11' 21 I 1D90. R ' 2177. 1 I 1. 24 
118 37 lll I 26.'>G. 7 2fJ05. 3 I 1. 65 

n~ 5 l 48 I 36S<. o 4032. o 2. 29 
282 :u lU Butler·-----·-----·----· 

Redwood....................... 37 01 57. 83 l:.l2 08 5U. 771 19 42 413 i Glassel! ............... .. 
333 5:.! 51 j Butler __ . _ . __ .... _ .. ___ . 

Point ...... _ .............. _.... 37 01. 22. 04 122 12 21. 12 j' 309 03 41 I Glassel!_ .. ____ _ .. 

10:2 32 ;i1 i 38d8. 3 4252. 41 ;.?_ ·12 

199 42 13 I 42:J:J. G 4fi29. 71 2. C•! 
1sa 53 19 I 5370. 4 5ss1. 1 3. 34 

12~ o~. 01 I 4:;;i. 1 4m19. 5 1 2_ e4 

Mansinita... ... . .. . . . . . . . . . .. .. ~7 O:.l 34. 62 122 11 26. 56 

2

;: :: :; 1

1 

:::::: ood. --.·. ·.: ·_.:: _.:.: 
! 2i;7 2U l:l 1W<lwood 

Cook · 37 03 39 38 l:C2 13 23. 54 I 3:l9 .58 05 Point . . . .. . . 
· · · · • · · · ...... · .. · · .... · .. - ' • · I 30-! 37 il'J Manoinita ............ . 

77 30 \!G I 50:16. iJ 5573. 71 3.17 

21l O:l 3fi i 2fi11. B 28:l6. 2 , !·. 
3
??, 

101 21 40 J 3ofJU. 4 4156. 0 

1

. _ u 

l;)fl 58 4:1 i 4:l0fi. 0 ' ' 4!l2'7'. 7 2. ElO 

Pine . . . . . . . . . . . . . . . .. . _ ...... 1 37 O:i 21- 1:1 122 12 OR. 251 3!~ 1~ ;g I ~:,!',;;,ita ............ . 
37 03 37. 44 122 15 05. OS I 32:; 2:i 39 I Conk 

210 39 :u 3o4J. s 3986. 9 2. ;i.i; 

124 3,, 3:.l I 3512. 7 3341. 4

1 

2. lcl 

168 39 17 I 523-1. G 5724. 4 3. 25 

27u 33 28 !'inc ................. . 
Tra.nta .. __ .... __ ..... . 1~~ ~~ i~ 1 !~~~: g !~: ~ I ~: ~~ 
Steele ....... __ ................. 37 08 03. 44 12-2 15 55. 52 I :H4 30 37 I Tran ta ................. _ 

) 3114~ 13' Pint} _______________ _ 164 3 l 07 I 4G70. o 5107. o 2. 90 

Point Ano Nuevo... .... . .. .. . . 37 06 42. 46 122 18 49. 04 \ 289 54 01 Tranta ................. . 
I 2::19 44 55 Steele ..••.•... ________ _ 

131 44 30 I 7517. 9 s221. 3 4. 01 

109 56 16 I' 5P.S2. 7 G433. 2 3. f>f> 
59 46 40 49.17. o 54io. 9 3. 08 

37 09 38.32 12-217 51.52) 14 40 25 PointAnoNuevo .. ~---

1 

3J 5 3o 20 Steele ................. . 

37 08 51. 13 122 20 35. 86 326 2£? 30 Point A.no N nevo ..... __ 
2:i0 15 00 Gushee ...•......•...... 

I Gashee ................ . 

MirldlePoint ................. . 

194 39 50 5603. :; 612'7. B 3. 48 
135 37 30 ,- 4092. 4 4475. 3 2. 54 

146 23 351 476~. 7 5208. 4 2. 96 
70 16 39 i 4307. G 4710. 6 2. 68 

North gable of old house....... 36 57 22. GO 122 04 03.11 160 11 2B St. John's Hill. ....... .. 340 11 10 II 2158. 2 2:!00. 2 1. 34 

Bolcraft'a Landing, fi11g.stalf .. . 36 57 03. 59 122 04 11. 01 

Barn, west iz:11ble .............. ·1 

CuttaNo.1 ................... .. 

36 57 31. 54 122 04 49. 52 

36 58 50. 80 122 05 42. 79 

j 

Cutts No. 2 ............ · ... · • · .. \ 36 57 57. 87 12-J 07 00.89 

Dnniap' d hous~, chimney .. _ .... ! 36 5B 13. 65 122 06 43. •o I 
ToJl<lg. No. 1 ................. .. 36 59 11. 05 122 09 06.49 

Topcg. No. 2 ................... 37 00 43. 05 122 11 19. 4:; 

Topog. No. 3 ................... 37 01 ::;o. 60 122 12 36.85 

Tup<ig.No.4 ................... 37 03 12. 23 122 13 33.16 

ToJl<lg.No.5 ................... 37 04 12.13 122 14 2t.4.7 

Topog. No. 6 .................. _ 37 06 40.62 122 17 04. 78 

Topog. No. 7 ................... 37 08 16.07 122 19 33. 74 

la2 00 12 Hice ... _ ... _ .... _ .. _ ... . 

168 2.5 19 St. John's Hill ......... . 

31' .• • U5 O<i 3:>54. 0 3886. 6 2. 21 

343 2.3 06 2G70 71 2!120. 6' I 1. 66 
fl'JO 38 19 3065: 2 3352. O 1. 90 110 3!) 2V Parauus .•.••••..••...... 

96 32 50 ParR<ms ............... .. 276 3;! 03 19'22. 1 2108. 6 I. 20 
327 2V 56 Ba!vraf; 1. ............. . 147 21 07 833. 9 912. 0 -0. 52 

27 02 53 Rice .•....•.......•..... 
291 38 lti St. J'obn's Hill. ........ . 

293 56 03 Paraons .............. .. 
255 33 23 St. John's Hill ........ . 

101 io 27 Lagoon ............... .. 

207 02 49 377. 3 
ill 38 581 1865. 5 

113 56 35 1459. 5 
75 34 52 3785. 0 

281 14 36 2139. 8 
:i20 ~6 38 Parsens: .............. .. J4ij 07 00 1405. 6 

313 10 35 Lagoon................. 133 11 10 
262 58 04 Butler • . . .. . • . . . .. . .. . .. 82 .5!1 06 

236 14 42 RR.dwood . • • .. .... .. . .. 56 16 M 
177 03 40 .Mansinita .... : . . . .. .. .. 3.37 03 36 

231 o9 31 Man•inita . . . . .. . . .. . . .. 52 00 13 
161 00 35 Cook._ .............. __ .. 341 00 07 

331 03 01 Topng. No. 3............ 151 03 35 
195 49 43 Cook....... .. . .. . . . . . . .. 15 49 49 

303 50 38 Cook.................... 123 51 15 
159 08 ZI Traub\ .................. 339 08 02 

168 06 !l6 Gushee .. ... .. ... ... .. .. 348 M 58 
91 16 03 Point Ano N uevo ... .. . . 271 15 00 

2'.U :;o lli!. Gushee . . • . . . • .. .. . .. . .. 44 51 30 
125 11 ll2 llliddle Point • .. .. .. . .. . 30S 10 25 

1975. 2 
2552.5 

4151. 0 
344J. 5 

2203. 8 
3546. 0 

2875. 2 
869.9 

1812. l 
!lil14.2 

5597. 7 
2574. 4 

357ll.9 
Ol.87:1.5 

412. 6 0. 23 
2040. 0 1.16 

1596. 1 o. 91 
4139. 2 2. 35 

!1340. 0 I. 3.1 
1537. I 0. 87 

2100. 0 1. 23 
27fH. 3 I. 59 

4.'i.19. 4 2. 58 
3765. 7 2.14 

2410. I 1. 37 
3877.8 2.20 

31«. 2 1. 'l9 
9~1. 3 0.54 

1981. 7 1.13 
3077.5 1.75 

6121. 4 3.48 
2815. 3 1.60 

3911).5 2.~ 
l!Oi>l. 0 1.1'7 



 

Name of station. 

THE UNITED STATES COAST SUB."\7EY. 

GEOG RAPHIUAL POSITIONS-Continued. 

Seclio11 X.-Coa.st from Santa Crn:: to Poi1tt Ano .Yuern, Cal. 

La1itmle. i Longitude. _.1:_\_zimuth. To staticn. lfat.:k 
aziJUutll. 

23-5 

I 
: Distance. Distance. · Dist. . ----- -------------- _____ i ____ ----.---

:.lfrfors. rm-dB. : Miles. 0 

Topog. No. 8 ..... --·--- ...... . 37 10 O!>. !}5 122 2() 52. 40 :.H7 06 :1-1 1 lilirld1c~ Jloint. ..... 
281 55 4;.,; GuslJ.~u .•....... _ .. 

lG"; 0() 4t-i 2~i12. c i 2•·25, ~ 1. ;)5 
101 ~1 JJ 4'HL ~) ' 5U:.!. tl 2.,93 

Ilarn No: 2, uorth gaUlc ....... . an 58 OG, 25 ' 122 OS :r.. 37 163 34 42 ! Hfre ............. _ .... . 
40 4~ 4!.l I P::nsons .•.............. 

34:1 :14 :J;-, 1081. 2 ; lh32. 4 0. 57 
~::!O 4:.! 31 : 11:.!l. ti : 1~..!G. U 0. 7(1 

I I Iticc'~ house, chimney ........ . 3G 58 01. 10 1:::2 O:J ~7. ;23 188 4~ 27 Ili<'f' ····-·-··-···-····· 8 ·H:' 32 1210. 2 13-:!3. 4 I 0. 7.j 
Hl 11 .j;) Par~oIJs. ....... . 1m1 11 ~-ri 73:.!. J eou. e o. 4.J 

Gushce'sLousc,·sontli c11imlH'J 37 oa .')0,9~ 1::!2 19 43.!iO 341 l'! 44 Point .Ano~UC\'O ···-·· 
2~4 3J ::J;! ~teele ......... . 

](j{ 1 ~) 17 
104 ._;!j 10 

41Pl. P 
~t-12. 9 

.457:1. 1 2. GO 
m.10." 3.ui 

Wad<lell's wlrnrf, cast i1icr .. -- . 37 OG 4D.G:1 12"2 17 43.75 ~Bfl lG Of! 'J'r;rnta ............... . Jl!J 17 •n I 47;4~1. :·1 4'.17.i. 2 2. 83 
230 04 5ti: Strl'le ................. . ~o uu 03 : ;J.:J-tt.i. J : ::i~7t'. 3 2. 20 

Coa~t frnm Point A no Jf''"uero to 
Halfwoon Bay, CCfl. 

Pl8E IllLI •••. - - . -- . - .. -- ..... - . 

'• i 

37 27 34. 5E 1;:~ 19 37. 31 

• Jouxs"ION............ 372G10.47 12:!2.328.44 2531446 Pfaellill. .......•.....•. 7:~1319: £010.G 

IlALFl100SilAY. •.••..•. : ....... 37 2a C9.87 12"2 24 54.S3 2HO 3;, 5!'.'! Pi~eIIill.............. 110 ~w 11 t:i37.9 
8 28 12 Jolmstcn.1 ...... ....... h-1' '27 .".il :,:,[11.1 

Summit····-··--·-··-········ 37 25 30.31 12-:? 20 ~-!.35 100 2:-, 5a .Jnhnston ·····-·--··-·- '2::.'0 ~3 Ofi 6~:10 .. 'i 
13~ 5;2 53 Halfmoon Bay _....... 31~ ~O ::!:- ~Htlt. 7 

Sellick ...•.....•......•.•. : ... 372354.4i 1222320.CJ2 14:~on1:i .Jnlrn&ton .............. 32:~07;~.) 5'2:{fl.7 
230 34 :J7 SullluJit - ••• - .••.••.• - .50 :.!ti OG I 4C::..--L a 

Wetner •••....••.....•...•..•. 37 2'2 01.40 122 2310.36 20i 20 14 Summit............ 2i 27 30 i 72:ifi.8 
l~G Oll 1;, J olrn:ston . . • . . . . . . . . . 3:36 Oi 51 B3U:J. 1 

Pillar Point ..... _...... 37 2!J 4.5. 31 1~ 28 53. 69 280 :n ~!l Tialfmoon Bay 1011 34 24 5%3. 5 
32~ 41 35 Johnstou ............ 14~ 43 40' E.S:l::-t.4 

l)enniston ...... __ .. _. __ ..... . 

Hogle ........... . 

Peak Mountain._. __ .......... . 

37 31 21. 38 12! 26 46. 89 323 .~o :17 
4ti 26 Gl 

37 31 46. 45 12-2 29 47. 94 279 51 01 DPnnist.(ln . ____ .. _ .. _ 

37 33 35. '19 12! 27 49. 70 

340 21 :il Pillar Point ........... . 

12 28 24 
40 44 ~o 

Pi11nr i~oint ........ . 
ll\lg;lc ..•............... 

145 51 4,-) i 

~..:u :i5 34 

99 52 5~ 
lGO 22 24 

l!l:2 '27 45 
2;!0 43 OD 

Piedra _______ ----···----------· 37 34 24.24 1!'.?:2 29 42.59 35~ o~ 58 Pillarroint ............. 17-:l 03 2F< 
1 32 49 Hogle.................. 11'1 ;J;l 4u 

South Peak....... .• . . .. . . . . .. 37 33 12. 26 1~2 27 45. 59 337 08 20 ncnniston .. _ .... _. .. . 157 08 56 
127 42 44 Piedra . . . . . . . . . . . . . . . . 307 41 33 

CattleHill. .... -··-··-·········· 373617.79 1;;!22755.80 358170:t Penk:Monntain ........ 1781707 
30 49 09 Pictlra. .. .. .. .. . .. . .. .. . ;.i16 48 04 

False Cattle Ilill ...... _ ...... . 37 36 41. 00 122 28 42 3>! 347 15 25 PPak Mountain . . . . . . . . 1G7 '57 
19 19 49 Piedra.............. .. 199 l:t 

48nB. 4 
4~'ffi. I 

4:i11. 6 
39(4. 8 

'j276. ,'} 
4-!47. 8 

8681. 9 
4eo5. 9 

370H. 1 
:.162tl. 6 

4flfl6. 1 
4372. 0 

5Pf.:l. 4 
44u1. 4 

9S;)3. 8 5. GO 

UllP. 0, 5. lR 
6114. ~ 3. 47 

74'.ll. !1 4. 26 
O~:.!';'".fi .).ad 

;1730. 0 3. :;?(j 
50ef1. B 2. 89 

7935. Fi 4. 51 
!)160. 6 5. 2~ 

6523. 7 3. 71 
9103. 3 5.17 

53.)6. 8 
46119. 2 

3.04 
2. ()j 

4n33. 1 2. eo 
43JJ. 7 2. 46 

79.)7. 4 
4:3G:J. 9 

4. 52 
2. 70 

94~4. 3 3. 39 
5~)21. 2 3. 02 

40;)6. 2 2. 30 
396::'. l 2. 25 

E4113. G 3. 10 
470:,1. l 2. 72 

f>IOI. 1 3. 6-1 
4/"lt.5. 4 2. 78 

WetneT 2 .......... '. ............ : 37 20 26. !!O 1;;!2 l!2 19.02 150 lG 32 Joh11sfon . ·-····· .... . 336 H 3G 11573. 2 rnr.r.6. 1 7. 19 
192 32 18 Summit .............. . 12 33 10 9580. 1 1040~. 0 5. 96 

Soal. .••.... ·-.... .. . . .. .• . . . . . 37 23 2<>. 61 122 24 20. 29 21-;; 59 47 Snmmit ........... . 
331 41 37 \Yctner 2 .•....•••.•• 

53 01 52 
151 4:! ;)l 

Hamilton ......•...........•.... : 37 ~o 22.23 122 19 59.05 92 21 22 'Yctaer 2...... ........ 272 19 51 
111 ~o .:>:3 Hamilton . . . . . • . . . . . . . 3;:,1 50 19 

Pook ... ·-···-·······-········· 3717 37.45 122 20 35.98 154 05'12 Wctnn2 ........... . 334 04 09 
10 08 JO 

Gilbert.····-· .... ·-·-·· ..... . 

j Pt>llcadoro •.•••• -··· .••. ·- .••. 
I 

37 21 25. 72 12'i 20 01. 17 

37 16 22. 32 122 23 13. 04 

Beutro . ·-·· •. •••. .. . . . . .. . .. . .. 37 13 29. 25· 122 19 34. 39 

Young . .. • .. ... • .. • . • • . • .. • . .. .. • ... . . . 37 12 lJ. 1:; 122 2'2 03. 60 

llaneh •.•••.•• - -• , . . • • • . . . • • • . . . 37 11 05. 95 12"~ 21 19. 02 

Pigeon l"oint ··--·-· .••••• .•.. .. 37 10 46. 00 122 22'36. 91 

Dolaa .•• ----····-·:··-·········· 3711 37.00 122 2313.93 .. 

190 08 28 Hamilton . 

6 f>tl 27 Peak.................... Jf6 36 06 
fol 51 00 W ,,tncr 2 . . . . :.!41 49 36 

190 00 01 , Wctner 2 .............. . 
239 04 54 ! Peak ................... . 

134 44 05 
168 47 OP 

167 20 37 
192 15 07 

152 44 05 
210 16 22 

1P6 37 59 
25:! 14 :12 

2R8 42 10 
329 52 58 

Pescadcro ............. . 
I'eak . ····-··-······· .. .. 

PeBcadero ............. . 
J.>cak ................... . 

Young.- ... ·-··-·····-·· 
Bentro .. ·-···-·········. 

RandL .......•......•••. 
rigoon Point .. _ . __ ..... . 

JO GO 33 
5tl Oti .rJ 

314 41 .53 
348 46 32 

347 19 55 
12 lG 00 

3:l2 43 38 
30 17 25 

16 38 19 
72 15 HJ 

HS 43 19 
149 53 20 I 

o:i19. 1 
O:!i14. 7 

693-2. 3 3. 94 
lieo.1. 6 J. 91 

3448. 1 37i0. 8 2. 14 
9594. 4 10W2 1 5. 96 

5P04. 6 
5160. 2 

7088. !i 
3tii.7. ~I 

7652. 7 
45{}t'.. 7 

7;';82. 4 
77!JtJ. 7 

7B09. 0 
10l6G. 7 

2399. 7 
5115. 1 

2f:f.fl. 0 
i..ltllt1.!! I 

29U2 2 j 

l~:!O. 61 

6.147. i 3. 61 
:ilHJ. 0 , 3. 21 

77;;1. 8 4. 40 
4~07. 9 2. 39 

8368. 8 4. 76 
4:_;30, 6 2. &O 

8291. 9 
8.);;!9. 5 

8539. 6 
llll8. 0 

2624. 2 
5593. 7 

3130.3 i 
:r203. 6 I 

I 

3272. 21· 
J!J!.11. u 

::~II 
4. 85 
6.3'2 

U9I 
3.18 i 
1. 78 I 
I. ~5 I 

1.86 j 
i.1;1 



 

236 ImPoiiT OF TIIE SUPERINTENDENT OF 

GEOGHAPHIGA.L 110SITIOXS-Continued. 

Section X.-Corrnt from I'oint .·foo Yurvo to Ha1jmoo11. liay, Cal. 

I 
I N r...me of stHtivn. 

1----
Lo11gitHLlc. ] Azimnth. j 'l'o station. 

Rack I 
i llzinmth. \ DiRtancr. 

! Purcell's flag-staff. - . _. __ 

! l'lorn .. -- .. _ ... - . -· -· _. - .... 

&rlc:r------------------·····-· 

".l'unitus ----·····-·------------

Last. ........ - ... - . - ..... - ·- .. . 

.. A.ccidcnt _ ..•..•.... -··--. -- ... 

\ SanGr<c;;o1io .••.•.............. 

Jack···-·····-········ 

Frijolcs .............. . 

llill To1)1 .singk trrc ... 

San Pro nci~co, Cal. 

TELF.(~RAl'H Hi LL . - - . - .. 

Union street.station ... 

-··--- ------- ----- ---------- -----
C I () 

37 f.H OG. ~;-i i l:.!~ 2-l Of!. 3~l ~FH ~ii ()1 ~t'llick ......•.•...•. ---

3-:' :2:~ 18.GO l~~ ::?3 12.18 

l:! ~-3 J3 

fl,;;" 2:~ 10 
1o:i ;.;:! ti 

;.ieal ·--·-···· ·-·· ..... . 

f-.it-·al . _ ••••.••••.•.•• 
Hellick .........•..•.... 

~r:· 22 33. ·1:l 12-.: ;;:3 3-1. G0 1:?2 1 :-i D:2 
15> 3.-: -it' 

R•'n1 ..•. __ 
~dli<'l.: ............. . 

3';' 21 lD. 31 

31 21 :H. G.> 

~Ci1i 38 18 G illit·1·t __ .. _. 
0 :H 3J "\\"l't1H•t'2 ...•. 

21:1 :2{! f>G : <:mi0rt . --- •.•• ---- -- -- 1 
:i:..::1 1~~ 01 · '\\' l'tllcr 2 _ _ i 
1i'O 17 27 "\Yf"tller ::! 
'!.:U".' 5~1 :!l Hamilton _ ..... _ ....... . 

l')G l:i 52 
1 

"\\-dnf'r2 ---·--··-··-·· 
! :!3U aJ Oli lla1t:ilton .. __ .... __ . _ . - . ' 

lnf> ;;1 '.J.j 
rn2 2;1 ·W 

278 2£? :38 
:HD 2~ 12 

30Q 13 58 
3;:i.; :JS ;.:o 

Hi ~m 41 
1:::0 :H :i5 

C:3 ~-:I :iO 
HH 1:3 ;jz 

0 17 Qf? 
2\) 00 47 

JG If. l'.l 
;J(j :Jti 5;:,; 

:n J~, 21. i(; 1~2 23 48. 07 2n-t -W :J;l Pt·l">C«.<kro . __ ••••.• _____ ! 24 4!1 Hi 
~.!:-'- ;~u ;2j" rt.:nk - - . -- - - .... - . - . - - 48 a~ 2:$ 

311a 17.8i~ 122 23 33.JO :n1 o;; 47 Yonng........... . 131 OG 41 
:i~ll lU lti . j;o1sa .. _ .... ___ . _ ...... ! l"i"l lU ;..;t_; 

37 0(.) 42. Dfi 1::!~ 16 3Li. 74 i 

37 48 CO. Oi 1:2'.3 ~3 I~- :l~ 

f<O 40 44 
l~l 13 lU 

:lli•ltlh·J>oiut ... _ ........ : 2'70 :18 ~O 
l{aud1 ... _ ....... _ ...... 1 :ml l;! ~u 

37 4~ ;,:;_ 11 12:! 2.1 3~. D:"l 2.17 lG 05 : Telrgr:"Jp11 TI ill ____ ... _. 

\\'n~hingto11 Squ:trc, eng:iue- 37 ·1<) 00.C!) 122 ~3 ~2.9::! ~i3 1~ :)7: Tt·1e-:..,-trn.11]1 Hill ....... . 
lnrn~e. 0 fjfl CO l'uir,11 st1·t•c.'t. r-;tation . 

Washingtou &Juan\ uUscrnt- 1 37 4i' JJ. 3-1 lZo..; 2J 32. 02 0 00 00 TTtiirm strP£~t. Atation __ . 
tory. 1&0 00 00 Eugiue.Jwuse .. __ . ___ . 

1eo on oo 
0 co co 

Suinm Bay, Cal. 

J AUlIY l)OJ:XT ••••••• - .••. - -

I 
1 

It:iLA ... -xn -·*·--

Editll .............. '. ....... . 

Goodyem- .•.......•.. 

Seal Bluff .. - - _ - -..... - ...... . 

Rnckler --- ... ·-· -~- ..•.... 

]"'J·ceman. ·--- ... ___ ..........•. 

Hewnton -·--······-·······--

Garnett·-········-···-·--·-· 

Green.--···-···-----

-Stephenson ... - ......... - - - -- . -

~~t< o~ ~-t. os l~:J or. 4f,, o~ 

3B 01 41. ~fl : 122 O:i 27. SO 

:!I:' O(i l:l. 60 : 122 "5 H 18 j 

i 
3,; o:i 10. 47 122 01 :n. 34 : 

I 
as o:.> 4:.?. 63 122 oo 1.i.10 i 

I 
3B 04 31. 54 , mi 58 2r.. 11 I 

::i8 OB 11. 1~ 121 59 57. 28 

i 
3B 05 09. 58 ' 12-2 01 20. 30 i 

38 04 05. ''° ' 122 01 4:>. no I , I 
:J.'l m oe. H : 121 58 31. oa I 

! 
Sun .••....•...........•.....•.. ! 38 05 35.t.l8 ! 12\l 03 5·1. 46 i 

3B ();"; 15. lt; 

38 04 07. 25 

as 02 oo. rn 

I 
122 04 21. 3'J I 
122 01 46. G3 j 
122 o3 ae. 44 \ 

l:IB 2:l 09 .ArmyPnint. .......... . 318 e2 19 

tG 20 OG A rm:-; Pnint. ... _....... ZfKi 17 ;),1 
Gl 53 GG i I~huul ...... _ .. _. _..... 231 ~:2 33 

3~~ ~8 gA; ~<lirII_~-,_0_i~1_t_-_-~~:~. ~~~~--
1:l4 .'"l2 :J-1 : Gornlyear ..... _ ... _ .. _ 

H> ~IJ 47 i Edith .••.......•..••. 

~2 l~ ~~ i ~C<J1 Hlnff ..... 
,J, -•Ji ! Goodyear···-'······-·-·· 

:i9 40 ;,4 · t-;e.1 l Bluff .... _ . 
12'J 4~ 47 Bud.;.for ...... _ ....... _ .. 

ti OG :iO P.ndder. . .. ~ ... _ ..... . 
C4 52 11 ] G ond_year ... _ ........ _. 

109 07 48 i Goouyear .... ·- ..... _ 
199 52 Qt i IlewtSton .............•. 

I 
~R 39 23 Edith.···--··-·········· 

1~7 55 09. Goudyear .............. . 

PO 42 4:1 I: Sm! muff .....•......... 
lt'.3 12 41 l''reemau. - ............. . 

347 39 4l i }:clith ..........•........ 
40 30 33 : Army Point ..... _ .... - . 

3:l7 2:J 06 ! Edith ....•... - - ....... . 
a9 37 29 i Army Point-·--·---·--· 

73 00 38 i Army Point ·- ..•..... - . 
1~7 37 26 j GO()(lyenr ......• - •. ----· 

77 47 4'.l I lM\a.n<l. ·'·-- ·····--- ·--· 
10\l 41 251 Army l'uint ·-··----·-· 

200 35 09 
153 02 11 

314 50 HJ 
266 29 :lB 

H)!) 14 57 
~77 ~-1 32 

2:m 3n 06 
309 47 41) 

1R!i 06 40 
~44 48 5j 

21'.9 05 24 
19 53 18 

228 38 29 
307 !i3 01 

270 40 5P 
3 t2 4:f 

167 40 07 
220 28 45 

157 l!3 ~8 
219 35 58 

2-';2 57 32 
307 35 18 

257 46 36 
2':19 39 21! 

• 

J[d'3'r.<:;. 
i2;.:!, l 
l~Jl. ~) 

l()fl3. 4 
112::>.1 

~072. 7 
;;742. 2 

:1381. 5 
ltil:<.5 

464:>. (i 
24:l4. 3 

6417. 4 
7<l7G.1 

!"{112.8 
51~~.o 

2r.0r,. 4 
(jJJ5. 2 

2~41. 4 
:J!H.1 

;1900. 2 
l:!l4:.1. u 

3P3. 51 
331. 6 
2'll. 9 

67.0 
165.0 

2992. 4 

5281. g 
4174.1 

6.570. fl 
65~1. 1 

~oo-i. 1 
2122. 2 

4U6R5 
7372. 5 

4948. 4 
3424. 9 

4507.2 
8S~7. 0 

6028. 0 
5!?53.2 

2818.8 
6428. 8 

4128. ~ 

:::1 65Jl. 4 

4:1#.0 
W45. [) 

7708. 3 
6'.!B'J.4 

2'721. 0 
4!1J4.6 

Distance. I Dist.. 

------· i---

]"ards. 11rile::;. 
J3(;R :~ I 0. Ir-! 
l:JG:-3. 4 i 0. 70 

1851. 81 l. 05 
12:io. 4 I o. 10 

3360. 3 I 1. n 
2!nl~. s ! 1. 70 

3m1. 9 i 2. 10 
1769. 9 ! ]. 01 

I 
5020. 3 l 
2662.1 I 
7017. 9 : 
7847. () i 

3404. 1 
5656.0 

2. 8fl 
1. 51 

3. nn 
4. 46 

1. $l 
3. 21 

5!'213. 8 1. :'.?S 
(J1JOU. 1 :t tt-2 

3216. fJ LS'.] 
343.S. 3 1. t!5 

G4:Kt -0 
890(;. Q 

,,. 
3. 61 : 
5. OG t 

4:JO. ~ 0. 24 

3(i2, -0 0. ~1 
253. fi 0. 14 

73. 3 0. 04 
180. 4 0. 10 

3272. 4 1. sr. 

5776. 1 3. 28 
4564.1 2. 59 

7185. 7 
7131. 3 

8753. 1 
297G. 9 

M:l4.5 
8-0623 

!">411. 4 
3745. 4 

.11mn.4 
9:!24. 9 

4.08 
4. 05 

4. 97 
1. 69 

3.09 
4. 58 

3. 07 
2.13 

2. 86 
5. 30 

6592. 0 :t 75 
6510. ll 3. 70 

31\!'2. 5 1. 75 
7-030. 3 3. 99 

4515. 1 : 2. 57 
2rn2. 2 ' ~- 59 

5197. !! !I. 95 
7164. 4 4. 01 

475-0. 5 ll. 70 
6114. 2 3. 51 

8~.6 ! ·4_79 
69&!. 7 3. 97 

2975. 6 1. 69 
53116. 3 3. 07 
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GROGI1APHTCAL POSTTIONS-Continueu. 

Section X.-S11i•1rn JJay, Cal. 

I l 

Name of Hiation. :Latitnde. L011g:itwle. .. Azimuth. To station. J~a(·k ! Di.stanc0.: lht5t:tucf:'J Di.st . 

----------------- ------- , _____ 1 ____ _ 

m·.irnuth. , j 
1 -----------1--1 

! 
' ! 

3d O:J 5G.05 j l:.!:..! 06 1':'.63 \ 

I I 

Bay ....................... . 

~fort .................... .. 38 01 r}'.). G3 : 122 01 10.::26 I 

Mass ..•...................... 33 03 23. :::?::! i 122 01 42. DO 1 

King ...•..•.....•.............. : 38 05 lG. 40 rn2 01 OG. ~71 

122 03 :13. 77 I Delta .. __ .. __ ...... ____ ... __ .. " 38 07 31. g7 

Martinez .....................•. 38 01 00.Cl 12~ 01 4:2.':"3 

4rsenal, :flag-staff ..... _......... 38 02 37. !J7 122 OtJ 54. 73 

I 
Marked tree ................•.•. 38 01 43. 24 12::-1 0,) l:J. 14 

Simmons ............ : .......... : 38 CJ.'i 07. E'G , 121 51 43. 35 : 
i 

2en 1~ 5n 
~1 ·10 ;J{ 

Jo:·litl1 ....... ·-···· ....•. 
0 1 

" ]fct<'n·. ' } rtrd:;;. ~ Jf'ile.~. I 
~,n:} 1-t. :} .fj"jl. !) i ~!;l~. 4 I :i. ilti j 

Anny Poiut ~01 ·k-: "~' \W;'",7. i 2i:.JO. ~ i 1. 21:3 ! 

118 08, :Mi 
2:20 34 ~(~ 

7-1 11 4li 
13:J lJ 10 

J\. 1·m~- l)oint ........... . 
Etlhh .................. . 

Edith ................ . 
lioudyl:ar .... . 

.,n 5:l •:,n lslarnl 
fl;.! 1~1 OU , ....lrmy l'uint ..... . 

3'.!0 41 03 ~-<:t-11 Blnff. _ ....... __ . 
48 0-! 08 Gooll_yi'ar .... _ .. 

20~ 07 17 ' ~;"i:'i9. fJ 
·Hi :J,J 14 :.!~J.·J. 7 

2:;..i rn ;;1 
:Jl;i 1:-l (J;J 

~:2;1 ;;-n 4:2 
:!·1:! 13 3;:-

l.':>fl 4-2 Hl 
~:i~ OJ 00 

7:111. ;1 

fllSP. f;; 

H4,i.J, c 

8:Jfll:. 0 
:$t.i 1 ;-,, ~l 

200 31 11 ~\rmY Poh1t ............ ' 20 :n -11, ~r;:~;i. 1 
24~1 03 41 ltilalltl .•.. ............. IJ~t 03 0,1: :l:h.IU.6 

J!lJ 41 5r: .\rm~· Point............ 1:0 -1'.1 O~ fi1:i. S 
30:J 16 51 l~laud ·······-·-·· ·----· 1;;~1 17 4.-~ 1 27·1~.J 

13:.! 4~ 41 ; _\rm:'l· l 1uint ...... ...... 3.12 4':' ;)2 
180 .JU 4-t' li-oodyeat ......••..•...• , 0 C.O 51' 

2!1t'6. 9 
81'1. 6 , 

1.)0 oo 57 H(·\\"~t«m .....•.....•.• ~- a::!:~ 5~i 34' 
tlU :JO 33 l.lan1ett. .............•.. ~(0 :.sJ 19 

6;:>~.). ;1 ! 
5:::!~~. 8 

:l..in:t o ! 2. 21 I 
3:!HJ. 4 1. c~ I 

! 
2400. t-' 1. 4::! 
i~J3. 4 4 .. H 

morn. ii 
10318.: 

~400. 4 
~n:-•3. c 

5. j! 
J. t<t.i 

5. 34 i 
2. 2.} . 

4!1?4. c 2. :~~ I 
3:::01. O : ::.!. Uf 

()C.4. 0 ' 0. :>2 i 
300.1. i L 71 

3::?G6. 3 I 

8Ui""i. 1 

71a,j. 9 
~ac;J. 6 

i 
;. P6 [ 
·'· o~ ! 
4. 0.} : 
J. :.rn i 

Hill ............................. .38 01 4G.39 121 .G9 O.J.34 · 197 4fJ 41 Simmons................ 17 r>o 32 G.12--t.8 
i;-1;.! 17 Itl Gan1Ptt .. _ .•............ :~:~:: lJ J~, 7o-;c.:> 

7l~J.i. 3 ·t O:J 
-;::.s:::. G 4. 40 

Mallard . __ .... _____ •••.....•. _. 3€ 02 :::::o. 43 1~1 53 01. 3-! 14~ 3:1 4(l Rinnnol1R,. ..•.•.•.•. __ •.. ' :l2-2 ~4 Ofi i G49fl. 2 
Hl 01 10 lliU ..... ___________ . 2J~I Jo 40' GOH:3 

7107. 4 4.. 0-1 
(jGtJO. ii :s. -;--:, I 

McDuff ...............•.......•. 38 O.'.i :::::5.01 121 :J3 4~.7,j ~4 :i'2 00 RinmwnR ................ 2ti·! ·t:I 3~ 5~SfJ.~ 043";. 0 :t fjr; 

I NcwYork .................... .. 38 02 15. 00 ' 121 52 14. 32 

C.:ollin•Yille .. ____ ... _ ....... . 3S 05 24. :!7 121 49 59. :ID 

lb Jti 31 Malla1·ll .. _ .•. __ .. _... l!J~ :35 43 , 601Ji. 3 

13!1 4tl 21 l\kDnff. 
!12 2':} 11 1\la1lanl_. 

,0 lJ 3fj IlfrDuff .. _ ............ . 
29 24 ;+1ti :K l~w T" 01·k . _ . 

:J:l!I 4i 2~i ~ 
:2:;! ~u 2~ , 

:::~o 13 ie ' 
2f\~· :1:~ 3j ' 

(i242, l : 
40;:,. 8 : 

544"1 ., i 

fl(jfi~: i l 

fjjt.it.i. l 3. i:l 

fl~2G. 2 
44:,:.1 

.5931. 4 
7:1:!4:11 

Coon····--·-·····--·····&·-··· 38 08 25.75 lZ-~ 02 2-t.fm 274' llfl !'15 llf'wst.on ______ ·---······! P7 O~ 213' 3621.5 i 39Ci0.:1 2.2) 

llraut . _ ........ _ .• _. 38 08 49. 97 121 5~ 0-2. fil3 

Upper .. ___ ... _ ........ •. __ ----.. 38 06 36. ~7 ltl 58 14. 51 

.Ott-0r _ . _______ . _______________ _ 

Goose ...... __ _ 

Knox ...... ·-···-··-····------
I 

i 
Cupola - . - ..... -- .. -- - -- . --- .. - .i 
Honker ..••.•.... _ ....• _ ........ , 

Tripml. ---------- ..... -·-···' ·-1 
Illa ck house, chimney ..... __ .... 

llintl - "I 
Bush .•.•••..•.••.. .., ........... , 

Depot, flag-staff •.• _ ... - . - . - -- .. I 
Whit<> houae, gable .•.•...•..... 

Antioch, brick tower ......... .. 

:l8 04 18. 82 121 57 05. Ell 

38 OS 33. 20 121 5U 37. IS 

38 03 I 0. 08 121 55 00. 38 

38 06 56. 52 121 55 23. 83 

38 04 44. 33 121 54 45. gg 

38 09 25. 48 121 54 18. _21 

38 03 25. 2.1 1;:!1 53 27. 03 

38 02 53. 93 l~l 52 51. 91 

38 03 25. 95 121 50 23. 17 

38 04 10. 21 121 49 50. 86 

38 03 30. 52 ' 121 48 21. 84 

38 oo 52. 40 I 121 47 35. as I 
I i 

:3.43 2ti lB (;aruett 1G5 2fi 5tl : t:i:!I~. 3 IJ~.33. O , :i. ~r;; 

2Ci 17 Ofl · Garnett. ...•.•......•... 1 206 1:1 41 
34..J: 14 12 Simmons.- ... ···-······· Hi4. 1.J 01 

Ml '2t' OS Garnett_ •••• _ •.. _.·--- __ ~ 23!.l 26 1:1 
13!.l 27 50 i Hewston ...•.... _____ ... :319 2G 40 

14-H ;)2 .f."i ' :-;irnmons ..•......•... 
:Jl 47 40 Hill.. .............. .. 

b~ 0.f 5 l llP\~Rf.OU .••..•••• _ ....• 
47 4:J 17 Garnett _______ __ 

132 5<l 39 
66 2~ 55 

45 23 41 
109 05 19 

9~ 32 36 
49 04 2!1 

3~ 11 24 
74 31 o;; 

116 53 03 
69 45 14 

3'l'.l 38 17 
71 5J lQ 

51 05 49 
189 01 ~4 

40 34 21 
110 29 :ro 

67 41 10 
145 52 3() 

110 33 55 
137 19 28 

Sirnmons ..... __ .. - ..... . 
Hill .................... . 

Simm011s ______ _ 
llewston ...... . 

Simmous .. _ .. _. 
llill. -- - .. ---- --

Simmons ...... . 
llewst<m ...... . 

Simmo11s .....••..•..... 
HLll .... ______________ ·--

Nt:•w York ............. . 
Jlfallaru .......... ______ _ 

XPw T"ork .•.......•.... 
Cvlliu~Yillc ·····--·---·-

N~wYork .•............ 
llfoDufi'. .............. .. 

NPw T'ork .-------------
Collius"illc ........... . 

Nt>-w Yo1·k--·······--·--
Colliusville __ ......... --

' 
2CTZ 02 47 ' 
27'!7 40 i!:! i 
312 57 00 : 
~4G ill 2Li . 

:22!'"1 24 1,") I 
~eo o:J ao 
~7!) ~o 47 
2:.!D 01 40 

212 o~ 17 
2;;1 27 :1t3 

!19() :10 2;) 
~49 41 46 

142 ;tfol 40 
~51 51 50 

231 04 40 
9 01 3!t 

2'20 :l2 58 ' 
2'JO 2i 39 I 
247 '.i8 47 
325 51 30 

290 31 03 
337 17 !}!) 

";":l7";". 3 ! F~~G. :J 4. ';"1 
'al·t B ":'';clO. E1 : 4. 4:! 

!>::!fit!. 3 57;){)_ 3 3. ::!7 
36'J-O. :! : 4210. 4 ~. 3~) 

l7t:ifl.1 
~.52e. 1 

4HI!t.:! 
9:J~~- u 

5:J::?7. '~ 
(i-131:L li : 

I 
477:!. 2 i 
'4015. 7 . 

4:l.;;:~.;) i 
~JiO.:.! · 

fl3,:I. l 
83G7. 1 

";tt::!. 6 
879~. 9 

l.5HL 3, 
3300. 3 I 

I 
:14.'l2. 4 i 
3ti!l3.5 i 
;rno. 6 i 
579<l.1 I 
6127. 1 

423<1. 81 
72.S6. 9 , 
0084. 5 i 

I 

l!Y.H. 4 
604j, 4 

f·:i7H. :I 
lOH>fl. ~ 

l. lO 
:J. 44 

3.0G 
5. t:'O 

.:-i~:l(i, ;J 3. 31 
7041. 1 4. OU 

;1:::!18. 7 2. 97 
';i\A. !) 4. 38 

47\12. 5 ~- 7;! 
U153. 4 : 5. ::!O 

lC2GL I , 5. f.:l 
(;;jG8. 7 1 5. 32 

7fi.)7. 8 .J. :15 
{l{il:i. 7 5. 46 

lf..51. 6 0. 94 
:.:J(j;~o. !J 2. 06 

3P-08.2 2.16 
4039. l 2. 29 

5512. 3 :1.13 
()340. 7 3. 60 

moo. 4 3.Bt 
4633. 2 2. 63 

7935. fl r 4. !ll 
9!1~1. 5 ! 5. 64 
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GEOGI~APHICAL J>OSITJONS-Contiuued. 

Section XI.-StrailB of Juan de T11ca, W. T., a11d Va11coun:r Iskwd, fl. C. 

Name of station. I Latitu<l.e. I' Longitude_ I Azimuth_ To station_ a~;1~~:th. I DbtancP I Distauc<'" I Dist. 

i---j~--1--- 1 · 1------1-~1--
----------.-.----------.-' --

o ___ ' __ "_ ii' _"ll_c_ter_s_ _1 __ ·a.rds __ ,

1 

M __ ,_·1_-._I 
llOES ·-··-······-···~······· .. i ·1~ 0831.211102 4() ~-i.5S 
I' ARTRITH1R . - - - - - - . - - . - - - - - - I 48 H 02. 34 rn·i 45 06. 74 bl 41 03 Ross -- -- - -- -- -- . - - . -- -- . ,I 19~ 39 38 i . S~C6. 0 II 9039. 4 I 5.14 

j I I 
A<hniralty Hearl lil\ht •. - - .. - - - 48 09 !:>. 7n 122 40 o~. 47 lf3·:,' 2138_ ~= : RM~ -- -- . - - - ... - - -- - - - - · 1' .2EO 08 4;, I 8076. (j I ;,,-<.!2. :i I 5. 02 

I Mast ----·- ---·---- ---- -- ·--· --\ 46 11 58. 26 

Middle ...•• ·-·--- -- ..•. -- ..... -1 48 08 09.31i 

12'~ 43 35. 70 

12-~ 4a 45. 39 

! 
Frotectio11 .• .. . . .• .. . . .• . . . . .• . 4~ Oi' 55. 3tl 122 ~ 14. !l3 

Smith's Island light •••.. _. •. . . 48 19 04. ill l~~ 50 11. 00 

San Juan.... ................. 48 2133.98 123 0142.77 

J:>ort Angt•1os lig:bt . . . . . . . . . . . . . 48 08 20. fl8 1~3 23 42. 35 
I 

Mount Tolmie---····--·--·-----

Gonzales--·--·-·--·---,······- I 
Soughies ...•. - - . --- _ -· .•...•... I 

A•tronomical station at Victoria./ 

I 
Pug~~°d::~~~m·;~t'i~~~~r11:., and i 
BEAU\. ________________ --- I 
PULLY-----·-·-·--·········--·: 

RYER---··--··--···-··---·-·-- I 

Grcen!Jank ·-·-····-·- .... ---- .. 1 

48 l!7 21. 40 ! 123 19 01. 98 

48 ~4 46. 43 123 19 00. 85 

48 25 55. 74 123 22 ~- 76 

48 25 Z3. 68 12:1 22 m.BF' 

47 27 54. 65 122 25 30. 93 

47 2·1 00. 31 122 22 21. 48 

47 25 19. 49 12"~ 25 17. 34 

47 ~4 55. gg 1~2 20 22. 3!1 

Robins<Jn-··--·-···········----- 47 2310.13 122 21 56.-07 

Lunch ..•. _ ••.•.•.....•... _ .•... 47 21 4f.'17 122 18 59.46 

Rubi.awn Il ..•.. ···--·-·-··· ... 47 23 25 - 122 22 04. 71 

Dash .. ·-·-·-···················ij 
Piner ..................... ___ .. 

47 19 07. 66 122 25 15. 67 

47 20 34. 30 12'J 26 47. 80 

Portage·----.---··............. 47 24 25.46 12'J 25 47. 22 

Cedar IlilL •.•...•.....•. -·- ... 41 26 20. 58 122 25 53. 57 

Thompson ___ .- - . -- -... -- . --- 47 23 10. 33 122 19 00. 53 

Soldier----- .•... ----........ 47 23 45. :n 122 19 00. 73 

Neill ............ ···-··--·--· __ 47 19 48. 68 12:1 29 OIL 78 

NarthDeftan<ie------------·--·- 4718 56.35 122 3128.15 

P"eyallup ........•..••. - . • . . . • . 47 18 21. 90 122 30 33. 71 

w Partridge _ ......... _. . .. 31"1 23 (JtJ ~ fl018. 4 ! !Jf.27. l) I 5. G4 

3-0 02 15 ltof'R ......... _ .. __ ..... I 210 oo 02 b 7:;~.l. 1 I .rio:G. 1 i 4. 3'.l 
t:n 3~ on i l'artritlge .. - .. - . · 1 JU :.n 01 I 2514. ~ ii !i'7·1!.l. J I 1. :-.G 

'.!l :l 20 20 ' rart ri11~J' ............... 
1 

30 :u 4~ \ 1041i4. 6 11 H:L 7 I ti. 50 
'260 16 10 Ross ..•.... _ ....... __ .. f:'O le 3:.? j 4001. 9 , 4:.!70. ·l I Q. 4!) 

~:rJ 4~ 01 IR'·',',;.:;r_h_l_g_·e __ --_-__ -_--_-_-__ --_-_-_-__ 5:1 !Jj :HI 1::555.8 ! liOil.a U.fl7 
21:l4 o.~ 36 """ 1 8..1 l(l 0:1 I JOt-'13. 71· 116'2.J. 5 •

1

• li. 72 

3·1" OG Ofi RnRR. ·------- ___ ·1 107 08 4'1 i 20048.2 < 21024. l·l 12.4u 
:,~ 45 5~ lhrngeiw:rn ..... _....... 232 :JG 51 i 2305~. 'i J ~739<i. 9 11.J . .:J1 

317 50 O.t I' ~:~1ith'R T81and li~ht.... 1:11 38 41 I 2122.'i. 6 1 2:'121 L 7 13.19 
74 45 :2!i, D1:-;covcry .... .. ..... . ~;:;.i :Jti 5-1 ! l-1J66. 41 1;,o:.W~4 9.05• 

·1 -- - ' i 
2;)7 3S 3!l · Uung-f'IleRs .......... ---1· '' d1 3, I 22092.4 I 24159.fi 
202 21 20 Di"cowry __ ... _ .• __ . _, 22 20 15 I :H:lG3. ~ j ;175 W. 1 

'23:i 55 24 Rt>1lt1 \·nnc .... 1 .is11 02 -ti I 145li'. 7 i 15876.1 

13. 7:1 
21.35 

9.021 
5. 02 20-5 17 5.t DitjCOY(T~- ••• - . - .•.• - I 115 ~:.l 20 I 80t'.~. 3 ; E!D38. 5 

li!J 43 l!l Mount TnlmiP. _ Ii ~;in 4:1 1r-: I' 47BG. 2 I ;:;2:i4,. l 1 2. D7 
:250 38 Q;) Vh;eovcry .•••.......•• · 79 42 3(1, 74114.tf) €0!>7.61· 4.t.iO 

~~g 1~ ii ~t~';a\e~'_':'_'~i_c __ ::::::_:_11n ~~~~\I ~11~~:~ I gi1:i ~:~ 
145 4115 81Jugh11~~----.--·-···----·i 32.S 40 .32, 119-B.8 ! 1:110.9 0.74 

.. 00 w ~ ...... ... _ru... 1 '" 0< '" I ;>" · 1,,~ . . . 
112 56 40 Beals ..••••••• - ••..•.••. 292 54 20 4307.81 4110.8 2.68 

l76:JG 00 n~nls ___________________ 3.56 35 50' 47119.81 5248.9 2.~8 

2~U 47 00 l'nlly ..•. -·--------·-·-· 49 49 09 ! 482:!.6 5274.9 3.LO 

!tG 43 26 Rv('r ·--·-·····---·-·--· z~·fl 3~) 4D 62"24.0 68'16.4 3.137 
14ti.5~14/l_)tilly ....•...••......•.. l 326574fl 437t!.tif 5007.0 2.85 

132 0-> 50 Hyer .. _. _____ .•. __ .. - - . I 312 03 22 ·f 5684. 4 I 62l6. 3 3. 53 
175 3U 1:1 l'ully.:··--------------1 35!l 35 54' 6943.1 

11 

7502.8 4.31 

129 27 32 H\·er --····--··--·-···--1309 22 54 10256.7 11216.4 6.37 126(183f.i ROl>iDROD ........... ---- 3060ti2C 4580.2 5015.3 2.!:l.) 

212 3:1 46 Greenlmnk ....... _____ . 
3!Jl 59 59 Lunch·-·---------------

32 35 01 39E4. f> 43;,7_ 4 2. 48 
12"2 0-2 15 4582. 7 5011. 5 2. 85 

209 44 23 Grrenbank --·---- ·--··-
208 25 18 ltolJinson II ........... . 

256 49 01 Lunch._. ___ -··--.···--. 
2.11 28 41 Robinwn. _ --- . __ . _____ _ 

= 00 57 Plilly .•..•.•.•.....•.•. _ 
200 34 25 Hyer-·· .. __ ···-·--- .•.. 

254 32 30 PullY-----······--·-·--. 
318 49 25 Hobinsou ...••...... .' •. 

92 !'i4 06 Rol1inson -----·---------
88 33 48 Rohinsonll -··-·----··-
7232 43 Robinson JI ___________ _ 
5B 40 18 Pwer .. ·-··············-

244 12 26 Piner_-· __ . __ ..• _. _____ _ 
2843617 Dash--········-·--····-

24\146 13 Piner ..•...•.........•.. 
24125 13 Neill .•...•.••.••.•.•••.. 

214 15 10 Neill .••..•....•..•...•.. 
132 56 11 North Debnoo ..•. , _ - - . 

2~ 47 59 
2~ 27 39 

76 54 46 
51 32 10 

42 03 28 
20 34 47 

74 35 C6 
138 52 w 

272 52 01 
268 31 37 

252 30-'!2 
238 34 3t! 

64 14 08 
10_4 39 87 

fi2 49 39 
Cll :M 57 

34 16 13 
312 5:1 31 

J23BI. 6 13551.0 7. 70 
8413. 9 9201. 2 5.23 

10091. 6 11035. 8 6.27 
7588. ~ 8008. 3 4. 7~ 

6438. 2 7040. 7 4. 00 I 
1782.0 1948. 8 1.11 ; 

46-09. () 5040. 2 2.86 \ 
7564,.5 8272. 3 4. 70 

3559.9 3893. 0 2. 21 
3737.B 4087. 5 2.32 

3912.3 4278. 4 2- 43 
11328. 7 12388. 7 7. 04 

3!139~ 6 3542. 7 2. 01 
5014.B 5484. 0 3.12 

6617.2 7236. 4 4.11 
3379.4 3693.6 2.1-0 

3242.1 3545. 5 l!.lll 
1.561. 5 1107. 6 0. tr/ 

47 I!() 38. 21 l!l'J 31 O!I. 13 349 58 33 Pceyallup ..••.•• _ ..•••.. 
1 H 06 North Defuwoo ..•...•.. 

Daleo .•... ~------ ........•.. 100 5S 59 4274.2 4G74.1 2.00 
187 13 M 3170. 7 3467.4 1.111 
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GEOGRAPHICAT, POSITIONS-Continued. 
' 

Section -'i.1.-Puget Sound, Va~/io11 I.9la11J., and ~11lrlm·80>1 Island, Tr. T. 

I Xame of station. 

I . 
I Cniter .. - .... _ ............. . 

j I I Pinnace···············--···· ... 

I Gig; .......... ______ ...•..••.... 

Map1e ................•...... 

Nnrilt)\.\"S .•••..••.••....••••.... 

Evans ..... 

1,ake .............. .. 

Latitmk. Lou;itmlc. .Azimuth. Tu'" Mt.atioll. 

------· --------:----- -------~----, 

4. 7 ~{J 4!.I. 03 l::!~ 3~ 5:3. 10 

41 IS 00. 81 
1 12~ 33 llG. 1:> 

47 19 33. Ci 122 33 51. :>4 

:!'18 41 -z;, J)alco 
3:J:.! ~1 Hi ~ orth Deti:illCL• 

l tS:i \H o:~ Cutt·Pr .... 
:..;00 1~ J d J)alco . 

:J~)O :.!9 O'.t n~lt·o. 
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GEOGRAPHICAL POSITIONS-Continued. 

Smtion XI.-I'11get So1wn, Vashon Tslanif, a11d Anderson Island, 11. T. 

Latitude. Lougitud(;:. Azim nth. To stafion. Back 
37.imnth. 

J)ista.nc.o. '. Distane~.. Dist. I i, I 
: I 

- > -, I I 
4, 1:... :>:.. 7!1 II 122 :i~ 2ti. 7"i l 

i 

f 11 l ; ii 

--·--1--r 
I Meters. ~ Yards. [ Jlile~. 

2G;1;,.? : 2>H!· fi l_ l. M I Shaaf ...•..•... -- _ .•......•.. 

Grass ...................... . 

Marked tree 23 .......... -· .. __ 

Marked tree 24 .• -------------·· 

Marked tree 2:> .. _ ------ ....... . 

Muked h-.e 26 .•..•..... 

Marketl tree 28 ...••.•.•.•.• 

)!arketl tree 29 ...... _. 

Dt'fiancc ..••..•.. __ ... _ ...... . 

Rc!>ding ......... ___ . __ . __ .... . 

l>assage. --- ................. . 

Ridge------- .. - - -- - ..... 
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41 2:J 4;;_ 76 12".l :JI 08. 84 

47 20 02. 95 1~30 21. 77 

47 25 44. 23 12':? 31 25. GB 
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38 06 39 North Defiance......... 218 05 47 

'.foby.......................... 47IB18.31 122 26 09.2U 169 04 45 Piner ................... 349 0417 
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47 17 00. W 122 23 47. 32 
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lSll 44 43 Toby •...... ···--·-----· 

19 28 411

1

· Harman ...•..•••..•.••. 
105 16 17 NorthDell.11.llce : _______ _ 

;;J ~~:I~:~_:::::::::::::::: 

() 09 :l-4 
12 45 12 

199 28 CH 
285 12 IS 

251 37 19 
:lOl 40 48 

113t." ' l>l4<>. 0 ': o. 71 

Q133. 5 23:l5. 3 I 1. 33 I 
2j07. 7 2i-P 3 ' 1 .J(j I' 

3608. 7 394:: 3 i 2: 24 
~:.J::i!J. 4 :t55~. a I 1. '15 

2.1:27. 5 
2225. 3 

2107. 1 
2710. B 

5067. 4 
:ne:i. 4 

I , 

~~:~ ! u~ 
2304. 3 1,. 1. 31 
2964. 5 I J. lit; 

I 
5541. 6 ! 3. l;:i 
4113. 5 . 2. ~4 

11-W. 8 1254. 1 O. 71 
~4Jtl. (j : 2tit!~. 6 1. ~3 

l7G:l. a 1930. 5 1. 10 
·2113.2 2310.Y 1.31 

4R82. 1 5338. g 3. O:l 
690J. 6 7549. a 4. :.!U 

21:l0, 8 Z35':3. 1 1. 34 
3;~63. 7 36c'(J. 6 2. 09 

30!12. 3 ~- 6 1. 92 
2772. !I 30~J. 4 L 72 

3214. 1 3580. ;; 2. lJ3 
1 ;;;;3_ 0 1698. ;; o. !16 

2-0ns. u 22~5. o 1. :m 
225'..I. 4 2470. 8 1. 40 

16.1-0. 5 1783. O L 01 
170.5. :i 1K64. 9 l. Oli 

29:12.1 
lli'98.:J 

%l77. 7 
31~1.4 

2.~79. 8 
3378. 2 

1849. 3 
367~. 7 

2022. 7 
2708. 0 

2460. 3 
3069. 7 

l,99Sl. i:l 
224U.4 

2382. 7 
2173. ~ 

20"4.2 
3691. 7 

1742.j,1 
401'1.2 

=o.o 
50:l2. 4 

2979. 7 
240!1. 7 

7880. 8 
3774. 6 

3152. 2 
7168. 3 

4619. 2 
31!47.2 

32ZR. 3 
:nw. s 

2600. 2 
3741. 5 

2821. 2 
36~4. 3 

20W.4 
401U.6 

Wl2.0 
30~7. 9 

26!l(). ~ 
33!>7. 0 

2179. 3 
2456. c 

21!05. 7 
2376.5 

1.83 
I. ~u 

!. 48 
2.13 

!. 60 
2.10 

1.15 
2. 2t! 

1. 26 
1. 72 

1. 53 
1. 9L 

1. 24 
1. 40 

1.48 
1.35 

2240. 4 l. 28 
4037.2 2. 29 

1905. 6 1- 08 
4393.1 2. 50 

2733. 9 1. 55 
.5503. 3 3. 13 

325e.:; 1.85 
2635. 2 1. 50 

4676. 9 2. 00 
2070. 7 1."' 

8618.2 
4121.8 

3447.l 
78311. l 

439i. 3 
3551.1 



 

EJlRALL 

Page 246 .. ABAGADL:'S8ET, line 11, insert couuna after word. 
Page 2-H. BEDABEDEc, strike out 9 after BEDABEDEc, and insert " after ChamplaiJJ. 
Page 2•i2. T1ine 3, after K1cnpskitclwook, change comma to veriod. 
Page 252. l\IED0:1uc, line 2, change h_yphen in matta-not to comma. 
Page 2J2. l\IEG"C'"NTICOOK, Jine 3, change hyphen in cook-place to cmmna. 
Page 252. Note 5, for Caryon read Carayou. 
Page 2rl.1. 1\'I:oNSEAG, line 2, change moris, at to 11wn8, as; lhw :~, after I1oon Bay, commeiwt' anoth"1 

paragraph with 1\IooSEilECK. 

Page. 2fr7. PISCATAQUA, l.i.ne 7, strike ont 1 after two, and affix it to names, lim· 10; line 11, fn1 

pe.~ketegove read pesketegooe. 
Page 258. SAS.A.NOA, lille_ f5, 1mt by-river of some uote in quutntiou-marks. 
Page 258. Note 1, liue 2, strike out quotation-marks after I'ople, aml insert them after plan:-;. 

line 3; strike ont quotation-marks before Strache:v's, linP B, and in»l'rt them befor,. 
for, line 4-. 
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G EOGR.APHIOAL POSITIONS-Continued. 

Section XI.-Puget SM111d, Vashon Island, a11d Ande,.son Island, Tr. T . 

. ~·~~~~~:tatio~ __ J Latitrnl<-. Lou;;itnde.1. Azinrnt~~-1 To otation. : a7~i;':,\~~li. :motaucc~!Diota:cc.·1,j J;ist. 

; 0 I II 1 0 I " \ ) I 
North ..•.......... ---········· 1·4716 14.21!1222327.44 II 9~ O:J ~;l 'i Harman-···············' 27~ 01 15 ~~;;\ 

1

fG~l~~-tl ! .l~~~:t;· 
1 

I 
1 

13-1 2ll 15 i lfarris .. -....... - ..... ·I 314 27 2-1 4437. ti 48o4.7 ' 2. 77 

::Middle·---------·····--·-····- , 4715 41.81 1 12"2 24 ot.10: 11!8 03 :m 1 Harman ...•..........•. 2B8 03 56 
I I i ~49 O::! 5~!: Barris ...•.•.•.......... 329 01 26 
I I 1 

South .......................... ! 4715 10.19 f 122 24 05.77 i 121 ;,() :m Harman -----
3
3
3
0! ~r"i ~~ [, 

I I 1 15.-S 01 51 Harri.a ... _........ . . . . • . ..., u _,__, 

George ......................... 1 47 16 46. 98 I, 1\12 28 11. 04 ' 168 1:J IP X~ill... ... . . ...... .. . . .. 34il 12 29 I f 2'~0 rn 4ti Dash. . . . .. . .. . . . . . . . . . 40 l8 5< 

Landslide ..................... · 1 47 17 29. 34 

1

122 29 13. 17 181 47 0[< Xe ill.................... 1 47 14 
Zl8 38 51 Dash................... 58 41 46 

Markedtree7 .................. , 4719 26.89

1

11\12 22 39.W 111 47 49 PinPr .... I 29144 4C 1 

186 07 11 Hol>inson IL............ G 07 37 

Nemo ---··-···-··--·---·--- 1 47 20 51.44 \ 122 18 57.e5 1~~ ;i i2 f.~i:i~S~ii-ii~~::::::~::~:: m ~~ !~ 
Br~,aker ....................... I 47 20 24. 31 

1

1 122 19 49. 47 92 m 24 I I 1503548 

Hon(~yeuckle .. __ ····--- .•... -··: 47 19 57. 49 12~ 2153.70 ~~~ ;~ ~i 

Flicker .............. _ ......... · I 47 19 11. 88 
1

11\12 24 14. 48 200 31 33 
84 IJ 33 

Mast<ir ......................... 
1

1 47 20 00. 04 122 28 59. 05 311 21 18 
21'9 OJ 16 

Zephyr ......................... 

1

1
1 

47 21 16. 38 122 26 2.l.15 33!1 51 02 
263 53 14 

Middle Mitury ......... _.. . . . .. 47 22 13. 771122 24 49. 52 318 44 27 
276 OJ 48 

Lath . . .. . . . .. .. . .. .. .. . . .. . . .. . 47 2'.l 45. 25 ' 122 23 38. 99 ;~ ~~ ~~ 

Marked tree 4, (1,867) .......... j 47 23 57. 49 122 24 03. 33 

Valley ......................... •47 2G 32. 78 122 20 55. 34 

Quarter ....................... . 

Work ......................... . 

Phalou ......................... , 

Mire--------------------------· 

Root ........................... . 

Shell .......................... . 

47 20 52. 29 i 122 27 57. 00 

i 
47 21 10. 97 122 2B 53. 41 

I 
47 21 06. B8 ' 122 28 03. 97 

I 
47 21 38. 89 12'! 27 52. 34 

47 21.42. 26 1$!',I 28 47. 79 

47 22 23. 13 12~ 27 19. 38 

!WO 41 32 
148 31 49 

67 37 23 
11 50 45 

334 32 09 
38 55 00 

295 58 12 
3 05 41 

29 15 27 
96 56 34 

13 52 24 
56 04 39 

275 06 3-J 
319 54 39 

26 50 50 
55 46 JO 

l">iner ......•...•........ 
Robimwull ............. , 

i 

i~!;~~s~~-lj~ ~ ~ ~~ .-: :: ~ ~ ~-i 
Robinson II ............. 1 

Dash .................... ! 
! 

L~~l.:: :: : ::: : :: : : :::::·\ 
Da.sll ___________ . ____ . 
LUllch .•...•......•... --1 
Uoueysuckle ............ j 
Lnnch ____ ·------· ------! 
Honeysuckle ............ ! 

~;;;~ ;;;;;; ;:;:::;;;;::\ 
t~~fn~~~-::::: :: : ::::::: 
1'ohy .........•...• , .••. 
.Master ........ __ ......•. 

Quart.er ...•..........••. 
Master ............... .. 

Master .•..........•...•. 
·work ................. .. 

Phruon .................. I 
Work .................. . 

¥~~~.;;:: ~:: ::·:: :: : :::::::1 
Anre .................. .. 
Root ................... . 

:271 ,'j8 l(l 
330 34 08 

2Rfl 24 lfi 
357 44 33 

2033oe! 
264 12 4B 

131 23 23 : 
10~ OJ 00 :, 

150 51 24 
83 58 42 

138 46 36 
96 m ou 

15fi 54 48 
106 38 58 

20 4~ 47 
3'.18 30 55 

ll47 34 10 
191 50 00 

154 33 28 
l.!13 54 15 

115 58 54-
18~ o;; 37 

209 14 46 
276 55 58 

193 52 15 
236 03 54 

9~ 07 13 
139 55 11 

j!()6 50 26 
23,) 45 25 

Goose . . . .. .. . .. .. . . . .. . .. . . .. . . 47 2'! 55. 8j! l!!il 28 21. 97 307 '.l.1 20 Shell. .. . . . . . . . . . 1;.'7 :i4 06 

I 
Trunk .......................... 47 22 59.48 I J!!il 26 40.82 

Weir........................... 47 2'! 54. 72 122 26 01. 75 

13 24 57 ltoot. . . .. .. . .. .. .. .. .. .. ma 114 38 

3;; 46 45 Shell.................... 215 46 17 
8li 57 21 Goose..... .. . .. . . .. . . .. . 266 56 07 

59 05 00 Sh.,ll.......... ....... ... 239 04 03 
100 10 04 Trunk . .. . . .. .. .. .. . .. . . 2'<0 10 35 

Tumder ......................... 47 2.102.30 122 26 31.132 290 22 08 Weir .................. 110 2'2 30 
all 31 05 Shell.................... 219 30 30 

Ma.rked tree A.... . .. • . .. . . .. .. 47 2.1 13. 30 122 27 19. 35 

Scarlet ....................... .. 47 23 37. 25 122 25 4(;; 20 I 
01fal ........................... . 47 2.1 20. 49 122 26 15. 57 

Tuttle ......................... . 47 24 07. 23 122 26 ~ 04 

31 

o 01 33 Shell................... 180 01 33 
67 39 12 Goose................... 247 38 26 

40 30 08 
41 33 51 

2'l9 57 Zl 
339 59 04 

317 56 20 
351 20 54 

Shell.................... 220 2B 59 
Rander . . . . . . .. .. .. 221 33 17 

Scarlet.. . . . .. . .. .. .. . . . . 49 57 45 
Weir .................... \ 159 59 14 

Searlet ............ _ . .. .. 137 56 49 
Ollill .. . . • . .. . . .. .. .. . .. . 171 21 02 

I 

3709. 0 40:iG. 0 2. 30 
4>'08. 4 5258. 3 2. 99 

4o:J<. 4 4411. 9 2. 51 
fi62;";. 8 i 6152. 2 3.50 

5731. 3-! 6267. G 3.56 
5U9;J. 7 

! 
6228. 6 3. 54 

4304. 8 I 4i07. 5 2. 67 
5839. 6 : G'.lli6. 0 3.6:J 

5612.6 i fi137. ";' 3. 49 
684a. 8 ' 7464. 2 4.25 

9877. 0 ' lOSOl. 2 G.14 
5'4,40.6 6:!77. 8 3. 57 

8785. 5 00'.17. 5 : ti. 40 
5776. 6 6317.1 3. 59 

(i~76. !) 6S<i4 2 :1. ~o 
5864. 4 6413.1 3. 64 

77GJ. 7 B48B. 0 I 4. e-2 
1291. 4 1412. 2 0. 80 

47.'i2.5 5197. 2 2. 95 
4960. y 54:15.1 3.08 

42.13. 8 4630, 0 2.fi.1 
9403. 9 1021l:l. 9 5.84 

5596. 7 61!lll. 3 
I 

3. 4s I 
7:1~4. 7 807~. 6 4. 59 

I 

:sr,;n. 1 6158. 7 3.50 
6l!Y. 2 6691.8 3.80 

6034. 8 65\l<r.4 3. 75 
29(i!J. 3 3247. 2 1.8.'; 

5937. 7 6493. 3 3. 69 
6204. 3 6<~4. t! 3. 86 

5265. 9 5758. 7 3. 27 
2073. ~ 2267. 7 l. 29 

1316. 9 1440. 1 0. ?-2 
2193. 5 2398. 7 t.:w 

2365. t3 25B7. l 1. 47 
1045.1 1142. 9 0. 65 

1017. 9 1113. I 0. 63 

1544. 41 168B. 9 0. 96 

1167. 9 1277. l 0. 73 

H:.!7.81 l!JGI. 4 0. 89 

1:>31. j 1674. 4 0. 95 
2-243. 2 24:>3. 1 l. 39 

1655. 9 1810. 9 1. 03 
2:!35.1 !1553. 6 I. 45 

13B:l. 7 1513. 1 0. 86 
2124.3 2323.1 1. 32 

1898. 2 2675. 8 1. 18 
R'J-2 4 910. 3 o. 52 

672. 7 735. 7 0. 42 
J56ij. 0 1714. 7 0. 97 

1549. 4 1694. 4 0.96 
1419. 8 155:1.6 0. 88 

3009. 7 31!91. 3 1. 87 
1442. l 1577.0 o. 90 

81J4. 4 .. ,I o. 50 
ll46.8 926.0 o. 53 

1247. 0 1363. 7 0. 77 

uoo.o I 1596. 6 o. 91 
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GEOGRAPHIC.AL POSITIONS-Continued. 

Sectimi XI.-Puget &mnd, Vashon Island, and A11dersm1 ]Bland, W. T. 

Na.mo of st.a tion. 
azimuth. _ 

I 
I 

I 1· 

Latitude. 'I Longitude. Azimuth. II To station. Back Distance. Distance. -Dist. 

i~-------------i--o--,--,~I o / 11 / r 11 1-----------l--o---I--M-e-te-rs-.-. Yards. Miles. 

Turf_ ..... _ .................. _ -I 47 23 41.16 'I 12'l 27 25. 07

1

1 236 56 28 , Tuttle .. __ ....... _ ..... 1 56 57 11 147G. 4 ! 1614. 5 o. 92 
1 273 19 11 i &arlct .. -·- __ _ _ __ ___ 93"20 24 2076. 5 : 2'l70. 8 1. 2!1 

,.,::.:.:rn~ '"' I •' '"~.00 I'~"' 0000 i I . ·_·_·_· __ ... _._·_·_-_ll_··_·_·_-· __ -_-_·_·1·---_-_ .. _._._ .. ---·_·_·_·_ 
WEST ROBERTS • 48 58 15.88 ! 123 04 30.681--- 1-------------------------
R-Ock .......... ::.::::::::::::::_148 53 58.77

1

1
1:i:i 19 33.55 249 56 2+ f EastRoberts............ 70 0418 / 23978,4

1

26222. l 14.90 

Cam
nbell ..••.•...•..•......•••. 

1 

I 
246 3141

; I 'Vest Roberts........... 66 43 06 i 20015.9 21888.8 12.44 
,, . 49 00 08. 461123 33 49. 55 · 274 2'2 49 East Roberts............ 94 47 29 I 40031. 7 43777. 5 24. 87 l 275 22 11 West Roberts._._ ...... _ 95 44 17 I 35923. 6 3!!'.!84. 9 2'2. 3Q 

Galiano, southeast ...... _ ... _ .• · I 4tl 54 14. 91 

1

123 20 12. 65 123 23 47 I Campliell .. .. .. • . .. . .. • . 303 J::l :11 1

1 

19884. 3 ·1
1 

21744. 9 12. 35 
248 40 44 West Roberts... . .. .. . .. 68 52 34 20561. 9 22485. 1J 12. 78 

Galiano, northwest ............. 49 00 47.07 123 33 54.59 27f\ 03 43 I EaAtRoherts............ 96 28 ~7 i 40'i42.7 440UB.3 25.00 

Avenue ..................... --·--. 

RichardB ................ _ ..... . 

Galiano, northweE\t, Plntnper 
eii,'IIBl. 

Marked tree, northwest, Roberts 

Honse on shore, south t>D(l .. __ . _ 

Hydrographic signal, 1858 . __ ... 

Robertsville, Jlag-staff .... - - .•. _ 

Disappointment .. _ ......... _. _ . 

Forwood ...................... 

:Marked tree 25 ................. 

305 50 21 I Galiano, southeast...... Ultl 00 40 I .20644. 51 21516. 2 12. 83 

49 lJO 05. 57 123 04 52. 33 60 O: 43 I qaliano, s011theast ...... 1 239 51 09 i 21629. o 2"J652. 8 1:l. 44 
92 b 2L) Gahano,northweot...... 271 53 \!7 i 35425.6 38740.3 22.01 

48 56 08. 01 123 25 55. 11 291i 34 48

1 

Galiano, southeast _. __ . _ 116 39 06 I 7796. 6 I 8526. 1 4. 84 
2535519 A.1·enue ................. 741111'126707.211!9206.ll 16.59 

49 00 48.09 123 33 54.661 305 43 441 Rock ____________________ 125 54 3:J 21601.1 216\!2.3 13.42 

1 
305 54 19 Galin.no, southeast . . . . . . 1D6 04 ~!) ! 20666. 5 :J2600. ::t 12. 84 

~' I 
490124.6R 1230530.97 861630 Campbell ............... 2f>55.5MI 34591.8 3782R6 21.49 

51 17 58 Rock................... 231 07 m I QJ985. 4 "4042. 6 13. 66 

17 23 52 Rell' s Chain_ . _ .. _ . _ .. _ _ _ !J,I l~ ~ ) :;!~·.:,ill1 _. ~ 32.183~3~-15 •. "7- ~31_. 5
78
8 

884209 Campbell ............... "'"~""! v~ ~ • 

62 54 20 I Galiano, southeast __ ... _ 242 42 40 I 21246. O "3234. 0 13. 20 
94 02 55 Galiano, northwest._ .. _. 273 40 55 35661. 7 38998. 6 22. 16 

2'2 00 57 Bell'a Chain............. 201 56 3iJ 19277. 7 21081. 5 11. 98 
93 29 23 Campbell ....... _ .... _.. 273 08 17 358412. :1 39152. 3 2'.l. 25 

49 00 37. 71 123 05 05. 19 

43 59 29. 24 123 04 43. 731 
48 59 01. 29 12.1 04 31. 17 

48 51 20. 49 123 14 17. 36 127 13 56 Rock .................. . 307 O!I 5R ~087. 5 8844. 2 5. 0.1 
307 36 45 Bell's Chain .• _ ......... - 127 39 39 5967. 5 V525.9 3. 71 

48 54 56. 64 123 23 08. 29 289 47 40 G~~lian0-01 sontht'aRt .• _ .. 109 49 52 3800. 5 41511.1 2. 36 
129 ~2 10 \ Gal~no, northwest .... - . 

!l97 20 Ql 

1

. Gahano, southeast ..... . 
13.3 51 07 Galiano, northwest._ ... _ 

48 56 44. 21 123 27 30. 03 
309 "4 09 17027.1 18620. 4 10. 58 

117 25 50 I 1002.5. 61 10963. 7 6. !!3 
313 4ll 171 10834. 7 118~8.5 6. 73 
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APPENDIX No. 14. 

GEOGRAPHICAL NAMES ON THE COAST OF ~IAINE. 

DY REV. EDWARD DALL.A.RD, SECRETARY OF THE MAINE HISTORICAL SOCIETY. 

BRUNSWICK, l\IAINE, July, 1869. 
Sm: In compliance with tl1e proposals addressed to me June 30, 1868, I have the honor t-0 

present to yon the following attempt at an e;xamination of the geographical nomenclature of the 
coast of l\faine, for the purpose of furnishing a list of the names of Indian origin, with their proper 
orthography, so far as it now can be ascertained, and their interpretation; and also names gh·en by 
early settlers, or others coming from European shores; and when practicable the dat~s when these 
latter began to be uRed as terms of specific designation; aud to add such historical notes as may 
be desirable for the further elnciclation of tlrn points thus brought into vie.w. 

In regard to the names derived fro~ the language of the aborigines of this territory, difficulty 
arises from various caui\es. 

The first h; found in the changes produced by·dialectic departures from the one original lan
guage. This language has been properly named the Abnaki, derived from the primitive words, 
waiiban, white, and ahki, also written auke, laud or place, forming the COill!JOund word lVaiibanaltki.1 
As the light of the morning, before the rising of the sun, was an object of great interel'lt to the 
wild 1uen of the woods; in the pursuit of their game or their foes, they applie•l the term waiiban, in 
one of its definitio11s, to denote "the clear morning light;" and then to design ate the part of the 
heavens where it first appeared. Thus, the compound word was used to signify the "east-land," 
and, as a con seq nence, it was al@ applied to distinguish the language. By usage and the teudeney 
of. that u.sage to <liminish the number of syllables, espe.cially by foreigners, the name has ooen 
shortened to Abnaki,2 though the forms Abenaki and Abenaqui are sometimes used, with an equal 
respect for the origin of the name, which was not ou1y adopted by the Indiaus of Maine, but was 
also itpplied to them by their fellow-natirns living at the west of their territory.3 

Tbe name Algonquin has also been adopted to denote this language; which was not only the 
outlet of thought for the several tribes of the region now known as Maine, but served a similar 
purpose for all the tribes of Kew England, the new " Dominion of Canada," and the chief parts 
of the present States lying north of North Carolina aud KentuckJ·, and those in the Northwest 
ooyoud the Mississippi. Indeed, it may be said to have sprl>.acl over all the North from the Gulf of 
St. Lawrence to the prairies of the "\Vest, with its northern limit bordered by the Esquimanx; ·ex
cepting from its range the entirely diMfoct language of the Hodenosaunee, "The People of the 
Lo11g House," known in our history as the Six Nations of the Iroqnois4 in NmY York, and the tribes 
residing on the borders of Lakes Erie, Huron, and St. Clair. This name .Algonquin or Al11onkin is 
taken from a small tribe in Canada,5 and in this wide sense is of only a receut application.6 It is 
convenient, as not being limited by a narrow geogritpbical restriction like Abnaki; and may well 
be allowed to keep the place which Indian scholars seem willing to permit it to have. 

1 Jn pronouncing this word the Indians add the sound of m after tile firsi ii, whicli Rale introduces in the word 
araiimkik, "sous la terre ;" and give a peculiar rush of guttural breat,h, not to be represeuted by lett-0rs. 

'Rllle's Dictionary of the Norridgewock dialect, Pickering's Preface, in Memoirs of the American Academy, Vol. I, 
new series, p.- 372. 

3 Heckewelder, Hist. Acct. of Indian Nations, pp. 25, 107, 109, 111, who wrote Wapanachki. 
•Morgan's "League of the Iroquois,'' 1851. 
5 Lescarbot speaks of the Etechemins, the Algoumequins, and the Montagnes as together sending a thousand men 

against the Iroquois. Witl1 au allowable liberty he writes the nam~ differently from the now more common form. 
Hut. Nou". Frattee, Liv. III, ch. 10. Ma.as. H. Coll., 2d ser., X, 131. 

· 6 La Hont&n, however, in 1715 gave more than thirty tribes as using this dialect. But his testimony is somewhat 
maned by including the Esquimaux in the number. Tome II, pp. 36-38. 
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Bnt while this language is thus widely externled, and perhaps was once mmd a>; one throughout 
its whole domain, lapse of time, separation of tribes, diminished intercourse between them, various 
new circumstances, and the want of all power to fix the language with any approad1 t-0 perma
npncy by ortl10graphic mpans, haw~ produced ehanges in words to an extent that makes the dia
lects to appear even more than the dialects of ancient Greece, as if the,Y were in reality different 
languages. .As a single instance, referer!ce may he made tu tlie mmrn of hatcl1ct. Iu tlie Virginia 
dialect it waS\ Tamahaak,1 whence is derived the name tomahawk. ln the Delaware it is Temahican. 
In the Penobscot dialect in l\Iaine it is Tt'tmhegan. In the Norridgewock it is Teinall'igan; in the 
Micmac, Tumhegn. In other words, the variations have lJccome su great that the Indians of the 
tribe at Oldtown on the PenolJscot, and their brethren of the PassamaquO(ldy tribe at Pleasant 
Point, though not a hundred miles apart, lmve great tlifficult,r in conversing with each other; and 
both these liave 8ti11 greater in understanding the l\Iicmacs of Nova Scotia. If the Norridgewoclrn, 
the Sokokis, the Souriquois, the Tarratines, the Et.chemins, the Marashcets, and the .Almouchiquois, 
were still as once Jiying in the State, there would be a large measure of the same kind of impecli
ment to intercourse still r~rnaining. Yet their ancestors in remote days had tlrn same language. 

Jn the orthography of the names as well as in their interpretation, a knowledge of the differ
ent dialects is rtqnired. The means of gaining this knowledge is supplied in part by the labors of 
the miissionaries of early times; among whom RiUe is a memorable example of intcllig·pncc and 
fide1ity.2 They have·reduced some of the dialt~cts to a written form for the purposes of deYotion, 
with translations. In words whieb conform to the dialect;;; of :Massachusetts an cl Rhode Island, the 
labors of Eliot, Cottou, and Roger \Villiams afibrd grnat as8istance. Vocabularies of the Dela-
ware, Virginia, aud \'\Testeru dialects also contribute valnable aid. ... 

Another difficulty is found in the form.-; in· which these geographical names appear.- The In
dians knew nothing of writing beyoud certain attempts by figures of objects, drawn on the bark of 
the white bird1 and prepared skins, to indicate tlieir rnovemeJLts on the marcli, and PCcord their 
successes and defeats. 3 

Their words, as caught by the ear of the early navigators and the hardy pioneers in the forest, 
are presented in different orthograpliies. In some instances the change has been so great that tlie 
original form of the names has been nearly lost, and could not haYe been recovered but from the 
fact that the present Indians often retain the ancient name, and thm~ enalJle the inquirer to pre
serve it in aecor<lance with their own expressions. And yet in some instances they do nQt entirely 
agree. in their own utterances. We find a Yariation in pronunciation among them, as we also find 
it in that of our own language. As a single instance, the following changes of the word oolegan, 
good, are all equally well understood by the members of the present Penobscot tribe: Ooregan, 
oolegan, ou:legan, owregan, wunnegan, winne,qa.n, wauregan1 wau"legan, and perhapis some others. "W'Lten 
to this variety of pronunciation there is added the imperfect writing of the early_ settlers and in
terpreters, a reason readily appears why the names of persons and places should be clad in several 
varying forms. Iu many cases where the existing vocabularies do not atlord aid, the present In
diam are <mable to give an explanation. They refer them to an older language; and this must 
mea,n the original language, before it was broken into dialectis, where changes have proceeded so 
far as to show an appearance of a language of a different structure; though the careful student 
will see the traces remaining sufficient to carry bis thoughts back to the common parentage. Or 
they ascribe them to the temporary influence of other tribes,. in fixing some of their words as per
manent designations of certain localities. 4 

In determining the meaning of words, necessary aid is found in remembering that the Indians 

'The word appears to be a compouml, from tehen1en, to Clbt, arnl kaac, pronounced hauc, an implement, tool. 
•His dictionary of the, Norridgewock dialect was captured by Colond Westbrook in 1721. 2 Williamson's Hist., 

108. It is preserved in the lib1'ary of Harvard University, and was published (1833) in the" Memoirs of the American 
Academy!'' Vol. I. 

3 The Micmacs had a hieroglyphical mode of writing, different from the pictographic, and somewhat like :the Chi
neso, in which characters represented words and combined idea.s. The early missionaries adopted the method and car
ried it onward to a large extent. New York Hi~t. Magazine, vol. 5, pp. 289-29'2. "Micmac or Recollect Hieroglyphics.'' 

4 The name Che1miicook, denoting a large lake in the northern pa.rt of Maine, is one of this clal!S. The Peoobscot 
Indians do not explain it. But with the vocabulary of the Pennaeooks, as given by Potter, in the Farmer!!' Monthly 
Visitor, VoL XIII, w:J, the meaning is asccrtaine<l to bo Great Gow~ Lake. · 
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of dii't:erent trihe;;, aml irnfoe{l to f'onw extent in the same trihe, interl'lrn11g-e1l eprtftin cmisonantal 
sournls without any hirnleral!(:e to the <:mmmrnication of tlieir thon~rhts. Thns the letters b and p, 
l antl r, were nse<l for l'<lt'li otlwr; i-;o 1n·n· 1;, r;, aJl(l If ; awl twas so11wti111<•s the su bstitnte for k, and 
eYen for q; \Yliilef an<l -r wen' not nst•<l i11 .:\foine, thong-h souwtiwes appl·ariHµ: in t11c wol'ds as 
written b~- the iww-<·m11t•1·s; pspef'ially in the case of the latteT of tit est• two whL'l'<' 11 «uul 1', in the 
ol<l Euglish c11sto111, were Plllll1nyP<l a" PqniYale11ts, ;1s in tile llHlll<' ;q1pliet1 lo a lo\'alit:\ in )laine, aml 
nft('rward to a large part nf its eoaf'.t-Jlau-oo-8hc11, writt('n Jlar-oo-H/11:11. Till' ::\li!'IWH·s :,;ppm of late 
to lun-p introduced/ a11d tin place of /J. Ymn•ls \\-er<'- easil;i.· elnmged; am1 tl1t• p1•n•1Jm; wl10 Parl.r 
wrote their wonls usell much libPrty in tl1e intrrn1nction of sud1 lc·ttrrs as t1w~- decnwd 1wst for 
their purpose; and throug·lt earell•s;;ness allowi11p; 11 to ap])(•ar as 11, and tl1c reYPrSt'. I,ett<'rs were 
also introtlnce1l for the 8akc of avoidiug harshness of ;;01rnd~ particular!)· iii t11c composition of 
wonls, 1 formed b.y taking: parts of seY('ral aml '' ag·glnti11ati11g" th('lll in10 a m•\1- form; :-:ometilll<'8 
taking mily rt si11 gle souml or sylla blc from the lea:;t important, and r;ometimes e::-:tcndiug- t1w union 
to a length like the following: 

" ~ ukkittt,:nnoutean itteaon i::-an mm on a sh."~ 
In the termination of word::: de110ti11g· place, the sylla hles rrt, ct, it, ut, 8cf, freq1wntly apywnr; 

arnl, while used as affixes, liaYe t11c i•owcr of pn·po;;itim1s, meani11g at, 111,,ncar; at~o ak, ck, ii.-, ok, 
uk; and ag, au[!, og, ook; am1 1dtlJ c cnphonic prefixed, cool.-, l'Ollletime:,; h«l'o111i11g- lml;, 0117•, anll 
unl.: with I prelixetl, funk: amlsomc others, which will easily lie spe11 to fall witlii11 tlli" <'lass, n:<n
a11.r ca1letl lomti1:e afiixes, sud1 a,; Cllff, kca!J, kcak, f:·c, ki. Sometime;; syllables a!ldcd appear to h<we 
been the termination of a Yerhal form for the purpose of g-i,-iug- a Ye!'lrnl lllC'aning- to tl1e iwun to 
which it h; applierl. '.rhongh they had no snhsta11ti\-e -YPl'b, tlH•.'- ;;eem to h;l.YP hail :-;nnw ilka of 
its nature; and by this addition the,Y coun·yed the thong-ht of the oli.it'd c.ri1Jti11r1 in the plaee to 
\Yhich tlley apprornfatl'd the wt me. Bnt- the morP common derh-atio11 for these atiixes will be 
found in the won1 aul.-« ,:'laud, earth, place_: writt<>11 in dialt>f"tic ditfrreuces aH-i," oltl.-i.;, Tlw fir,.,t syl
lahle urnh•r enpl10nic infhwuces readily passet1 iuto uk, ook, atH1 tl1t• otl!l'r forms alHlY<' noted. easily 
recog-uizi'd as Im Ying their origin in this word, nml as preYalt>ut auHmg tlH' )lassaclmst•lts tribes, 
and tLOS{'. of itl'I contiguous territory ;r. while in the central and ('astern partH of ~Iaiuc, the laNt :-;~-1-

lable was frequently atloptcd for this mm, appearing as ki, ke; autl with J; as a i-mfiix, having tlte 
power of a preposition, making- kik ;7 m1(l from thi:;;, in the Engli:<h mode of writing, be!·nrning 
keaf}; which form also appears in otlwr parts of New Engfand. Souwtinws, too, from tlw i11stiudiYe 
dc8ire for euphony, the 1irst consonaut k, in w11ich the meaning n·sides, wns allowed to di:-;a11pear, 
or be supplemeute<1 b,y auother, and so war; cliangt•d to eag, 1Zmg, seag, aml other,;. 

As the 1iine-tree wa:s the cbaral:teristic gro\\·th of a large part of the State, jt was hut a 
natu1-al commqueuce that many localities should lJe 11amed with refrrencc to this foct. The same 
is tnm in reg:i.r(l t.o tlie places frequented hy tlu• beat. :N"ott>d plai·es for catching :ind drying· fish 
were mad,:ed with nant"es to designate the;;e occupations. Thus we see tlw rem;ou for the frequent 
occurrellce of the same words in t11e interpretation of these names. 

This attempt to explain .the followin~ words, as well ~L8 to pre1:;e11t thou in a eorrect ortliog
raphy, is the first that has heen tlnrn s,rstcmatic:tlly made. In the ma_iorit~- of them there can be 

1 'i This language doth greatly de]ight ill compouncliug of u·ord."i, J~n~ al,t1ro,·iation 1 to :.;peak 1H1tch ia jl•w word-;, 
though they be 80mctimcs long; whkh is cbidiy ennsed h~- the 11iany s11l1"ble' whid1 t111· Grn1111111u llufr r•·•ptil'('", nml 
311ppleti1'c 8yllabl<'-' wl1ich arc of no signiikatio11, and c1uions ca,rc of E11plwnfo." Eli<>t, Ind. Gmm. in :ila,;s. llist. Col
lection~, 2d aer., V ul. JX, p. 252. 

2 The l:mguage of the :Es•1nimaux is even more prolific in long words. TJ1e cxrm'H,-;iou "LP~t T lw foll," (l'nJ\-. :10, ti,) 
is tlms t1·ausluted: "Karsill:lrnckftniiluvi:r.isscgallciartonga." Hut an examph• h;.- .T. Hmmuoud Truml>ull, t" "ho~o <'lll

int~nt RUCCeHH in Intliau ~cl1ohtrRl1ip the- rn-e~Bnt. 'vritPr i8 H1neh indt~htPll, fnruh~ht•d in a 11ote to hi:-; edition of H.oger 
Williams' Key, p. 1t'4, and lengtl1ern•d li<o;1•ond all tlwt, lrnH yet appe'1re1l, "g-ivt·8, in illuHtr:ttion of 'tlw JJ1(1i:m \YHY of 
com1)ounding worde,' oue of twent;y-two o;yllnl>lcs, which siguiii<'s 'our wdl-skillud looking-glass makers:' 

" _l\tup-pa.hh-ntth-IS-pt:-ft'-1Z'71t-"i01t!-ch11 I-ch uh-q11fi-l..·a-11'--,.,/;-cha-.(."-J11n-n 11-1111111-1u.l-11t1!..-- / 

"Ono can hn,rdly luok at it without stammering. \\'ith a Juuguug<' i•ermittiug the coustrnction aml use of such com-
pounds as tllis, the 'mau of few words' might yet be loqnaciuus. '' 

3 :R. Wil1iams. 
• School<lra.ft. 
•Eliot. 
6 .As ak, ok, oc, Qfl, aug. 
7 RMe's Diet., "Torro." Bnt auM is here soLnctimes ret:lineu: as in _K'tahdcnaiiki, uow lilt. K<tlahdin; 1wu:anQclw

wa.uk6-white man's place, i. c., house. 
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but little doubt as to a JJUar approach to accuracy in both particulars. Some arc invoked in nu 
obscurity which further inn~stigation may remove. 

A few English local names, as before mentioned, are mltled for the purpose of referring to their 
origin, and, as far as may be, to the times and reasous of their ap}llication to localities well kuown. 

Trustiug that this effort to illustrate tbe p;eograplliG1ll names on tlw P-o:rnt of afaim~, as to their 
ortllography, n~eaniug, and history, will be acceptable and pro,·e beneficial to your Department, 1 
have the honor to be, very respectfully, your obedient servant, 

Prof. IlEN,TAJ\UN l'EIIWE, L.L. IJ., 
Superintendent U. 8. Coast tJurvey. 

EDWAHD BALLAHD. 

t:CBOGlC\l'HICc\L NXMES ON TIIE COAST OF' MAINE. 

AnAGADUSSET.-This name is gh-en to a river aud a voint 011 t11e north side of Merrymeeting 
lfay. The original name of the poiut "Was Kagusset. 1 At a later day it was called "Point Agree
able." .Amo11g its sevPral forms occurs Bagad<1sset; which agrees with the ·word bagadassck, given 
liy Hftle under ccl<tirer to shine; who also under soleil gives pagmla.ssem, -ii eelaire, i. e., the sun 
shiIJes. It is uot knO\vn whether the riYtcn· or the Indian chief of early days first received this 
name, wllich was prnbably taken from the reflection of the sunbeams 011 the waters of this broad 
inland bn;-.·. This sagarnore, jointly with Kennebis, of Swan Island, dee<led land to Christopher 
Lawson, of Boston., October 8, Hi49, who built a hom;e and dwelt on the western side of the Ken
nebec, below the bay, antl afterward sold to Thomas Lake, but in such a way as to 1Je deemed to 
have coffv·e3·e<l no titlP.2 This chief appears to have been peaceful, like "The Shining Sun." 

But another inode of writiug the word .Abe,rrua<luB<Jt, suggests a preferable interpretation, from 
the won1 7Jcgtc11t11sa bay. It ma;-.· refer to the large expanse of l\ferr;ym«:>etiug Bay, or to the broad 
opening of the riwr lieari1ig the name at the head of this article. Drn1)ping the first letter, proba
bly an l~nglish prefix, and using the locative et, the word finds its equivalent in At the Bay, as the 
place whem tlw chief has bis home. 

ACQUEHADONGONOCK.-ThiR "Word denoted a point on the west side of the "Uhops,n Kebec, 
where the Kemiebec lean;s Merrymeeting Bay iu its Jffogress to the ocean. It is derived from 
Uglii<tdi, to finisl1, terminate; agfrwiin, dried-fish, (Rfile,) augowarn and auguan, (.John Smitl1,) smoked 

jisli, and ock, a place. The full form will, therefore, be Ug-hi-ad-an-gwaii-ock.f The form given at 
the head of this article is found in the aucieut maps of the Pt>jepscot Compauy, now in possession 
of the 1\Iaine IIistorical Society. The accepted interpretation of the name is Smoked-Fish-Point. 

AGAMENTICUs.-Tltis name was gi·ven by the Indians to the stream now called York River, at 
the mouth of which Sir Ferdinando Gorges planued to found the city which was called "Gorge
ana," aud incorporated hy him hy a grant in Hi4'..l. Thence it was appro1iriated to the mountaiu 
near its source, called by Captaiu J olrn Smith " Sasseiwwc's Mount," and by the Prince his High
ness, " Snodon Bill." It is derived from the form of the little pond in the town of Eliot, at it;; 
head, which is much like that of the Indian snow-shoe, aiiglumi, plur., angkerna,k. 5 The last syllable 
is the same as koos, a stream, from kesoose,6 to run, or koosiluula,7 to run down. The full form of the 
word, therefore, was An-ghcm-ak-koos, with the euphonic syllable ti interpost',d to make An-ghem
nk·ti-koos, meaniug "S11ow-shoes l{h·er,'' or" lfaquette l~iver," as in the Adirondack region of New 
York. By tlie softening process of usage it has eome through various orthographies to its present 
form, Agamenticus.r. 

ANDROSCOGGIN.-The pre;;;ent form of tl1e name borne by thii;; important river, improperly 

1 So sa~·s h'adition, confirmed by docnmeutB in the Pcjcpscot Papers, Vol. ~' l~· 105. S. Davis, p. 491•, Cossen's 
do1>osition. Mups in same, 50 and 54•, 1719. 

2 PejepMot Papers, Vol. 1. 
•See Castine. 
• Ock, or aitk, from auke, land. 
•Ril.le under raq1utte lac. When a bay in a lake was degcribed, tbe worcl w1111 waiil'ta;;gfumiak. The word 11;. 

derived from aiigmakou, the ash-tree, of which wood tho curved rim was n~ac:le. 
•In the Jlimzooi Awikhigan. 
7 RAle nnder avaler. 
'John Smit,b wrote it A-000111intic1tE. .Ahkffl1."tvontep. &al Hood on Fox Islands; ahkedNeal, upa.kwmikp, h«ul. 
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reports its original, Amosr,011,gan, as it appears in "Tlie Indian Perepole's Deposition."' It l1as Leen 
thought to have bccu given in compliment to Governor .Andros,2 who Lad taken au active interest 
in the affairs of Maine for several years, beginning as early as 1 G77. But the name appears i11 an 
iustrurnent for the conH':yauce of the right of sovereignty over a large tract of hrnd on both sides 
of the river, from tlte falls at Bnmswic-k, l1y Thomas l'tirdrnse, to .J 1>hn \\"i11tltrop 0°f .Massachu
setts, in 163tl. Perhaps the intiuence of .Andros iu the provim:e liad t!tc power to lH'rpetnate his 
name in thiS" connection successfully over the otller sixty forms in whicli it has been written, 
according as its sound was received hy the ancient hunterH, owners, and settlers. There see1m; to 
have been a disposition to make it conform to known words in the English usage. The name 
"Coggin" is a family appellation in New Englam1; and it was easy to Jllace before it, according to 
each man's preference, other familiar names, and to call the stream ".Ambrose CoggiH," "Amos 
Coggin," "Andrews Coggin,n ".Andros Coggin," ~nd "Andrus Coggin.~' l ts derin1tion is from the 
word 11amiis, fi,~h, au lire dated, as is the frequent practice, liy dropping the fin;t letter, and .~kanuhi-

. gan, (8kowlte.qan,) a fish-spear. Under the word poisson, Rale giYes kank.~haouihigan as a tridcnt, or 
the long piece of iron in the middle of it. The last part of this word denotes the iron poiut 
uetween the two outer portions, each of which is called cnegahquok. The syllable kaiik is the line 
that draws the flexible sides together.3 This part of the word is retained as a local uanw origi
nallf applied to the falls at Skowhegan, on the Kennebec, just below which the watt'rs lian; lo11g 
been frequented for torch-light spearing.4 The name, as furnished by Pere pole with his description, 
markml the part of thB river itbove the A_mitigonpontook-tliat is, the" Cla,y-lam1 Falls" at 11ewist011; 
upward to "Arockamccook "-that is the ''Hoe-land," at Canton I>oint. The rips aud shallows in 
this portion were favorable for spearing fish beyond any part below. The name may, therefore, be 
translated the Fisk Spear, or Fish Spearilig.5 

ATKINS' BAY is the expanse of water near the mouth of the Kennebec, between Hunniwell's 
Point, on which Fort Popham stands, and Cox's Head. It takes its name from an owner of the 
adjoining territory, who was an original set tler,6 and afterward sold llis property to \\'illiam Cock,7 

in 1662, consisting of 1,300 acres of land, of which tl1e first existing map was made in 17:H.U It is 
without doubt the aboriginal Sabino, which will be explained in its i1roper place. l\Ir. Atkins had 
teu daughters, and the fact that in the transfer of prnpert.r after his decease th('.Y all signed tile 
deed with their marks sliows the studied inattention to female education in the laws of l\lassa
chusetts, from the south shore of which State Mr . .Atkins came, and to which Le appears to ham 
removed after the sale of hi:,; land. 

BEDABEDEC,9 (Be-tla-be-da-ki.)-Th(" original na.me of the region about." Owl's lleacl." The 
word is first seen in Champlain, who describes it as" a low land," (une terre basse,) and the c:tpe as 
"La Pointe de Bedabedec." The derivation of the name is somewhat conjectural; but it appears 
to come from nebe, water, abbreviated and repeated; da, interjectional, tltere, to iudicate admira-

1 Maine Hist. Coll., Vol. III, 333, taken from the Pejepscot Pa1lers, Vol. 1, 50411 • Perepole is l'itirre-Panl. 
~Webster's Dietiona:ry, p. 1629. 
3 Compare skah.aiigan, bois fourch.u, in R.'ile, and ska-hogan, a "forked i1ost," in "Kimzowi Awikl1igan," the o 

having a na.sal sound; sekowh.egan in Penobscot and sequalwga11 in 1\-licmac is the irou «pike, formerly bone. 
The application of the part-s of thls word will_ ~ • ~ 

be more apparent from the following representa- C oz::::::=;:> - ~ ~ 
tion of the spear as used now. The wooden trian-
gular pieceR of wood open upon the springs when pressed on the fish, and the iron s1)ike l)ierces him. As the trim1gles 
spring back the line is drawn and he is secured. 

• Lithgow's Dep,osition. Pej. Pap., Vol. 1. 
"In an account of places on the coast and interior, with their names and distances, Pure has give• Jfax-sa-ki-ga, 

which, from its position in bis statement, was on the Kennebec. The full form of the word wonl<l be .Ya-miiR-sa-ke-ga.1, 
(MmiiB,jish.) This is suffieiently like the present name to show the nearness to certainty that ~t denoted the ~ame 
locality as the present name of the falls on the Kennebec at Sko1rllega11. 

6He attended a meeting for settling a government on the Kennebec, May 23, lf>54. Hazanl's Coll., I, 585. 
7 From him came the name Cock's Head, now Cox's. 
8 Pej. Pap., Vol. 6, Map 52. 
~ch. III, p. 62, edit. 1632. See Jeffery~ ma,ps. Champlain speaks of tho mountains of "BedaLeclec," p. G7, 

evidently meaning the Megunticook Range at Camden, called by Colonel Church, in his Indian Wan>, "The .lftitl1e-Oe,t1wk 
Hills," and by John Smith, nearer the beginning of the same century, (1614,) MllCaddacut, "againBt whot1e feet cloth beat 
the sea." Ma.1!1!. Hist. Coll., 3d ser,, Vol. VI, 117. Church's narrative, 141. 2, Wllliamson, 95. 
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tion, repeated for emphasis, and ki, land or plaee; water-there! water-ther,e ! plaee; which in our lan
gmi ge may find its proper expression in "Cape of the Waters'' or" Cape of the Ocean.7' The 
Iudiam; translate "Owl's Head" into Co-co-cas-u·antep-uk, from co-eo-cas,1 owl, (koolwoka8oo, ehat 
huant, Riile,) and t1p-1wk-ieantep, head, and 11k, a locative. On Smith's map of 161-1 it is "P. Tra-
-vers." t. 

BuNGANUNGANUCK, commonly Rlwrtcned to Bi111_qanuck.-Thi8 small stream, :flowing into 
l\faquait, Bay, rnns at the llottom of a deep ravine, the tlel:'Jlest for a long distance on this part of 
the com1t, and on this account became to the natives a fit ol~jt>ct for a special designation to indi
cate that feature. In one of the cognate dial1~cts the word Pank-han-nunk denotes under the bank, 
from pank-han-ne, a bank. P and b are often iuterclrnnged, and vowels oftener. Thus this word 
recefres an explanation in perfect accordance with the high and steep bank8 on both sides of the 
stream, which seem to be more emphatically described by the repetition of the syllables unga,n.2 It 
may he represented in English by" High-bank Brook." 

CAPI<~ ELIZABETH.-The rlate of the discover-"· of this cape. and the person by whom the name 
was given, are not known. The first appearance of the name is on John Smith's map, 1614. The 
Iudian name was .Api.~tama.:i The present one may have been given by Gosnold in 1602, or Pring, • 
more probably in 1603. Gorges reports of him that he " brought with him," on his return, the 
most exact discovery of the coast that has since come into his hands.' 'Ihe Queen reigning at the 
commencement of that century has her name here permanently fixed on this iiromiuent headland 
of .Maine. 

CAsco, (il.."asl.:o.)-This bay, early known as the A1·chipela.110 of Gomez,5 bears a name easily 
interpreted. The word 7.:askou appears in Hille':; dictionary under oiseaux without any equivalent 
In the" Kimzowi Awikhig:m," kasko is crane, and the pre1o;ent Indians gi,"e the same explanation. 
In early maps and writers it appears as Koskebee, KaJSkebee, Cascobtf, which forms are easily resolved 
into ka8ko-nebe. The abbreviation of the last word, as is usual in composition, helps to make the 
word Casco-be, to be translated Crane-water or Crane Ba.v. An earl.v name was Aucoc·iscoi as seen 
in Smith; prohahly pronounced Uh-cos1-is-co, the first syllable being deeply guttural, and was 
written as the hearers caught the sound. The crane or heron still frequents these waters.6 

CASTINE was named from the Baron de St. Castine, who occupied the place of the present 
remains of the old fort near the water of the bay, a sl1ort distance from the fown, and on the spot 
where the Plymouth Company from Massachusetts had a tradiug establishment in 1626. D'Aulnay 
erected his fort some years hter, (1G35-'40.)7 Castine came about 1665.8 The place had been for
merly known as Bagaduce, B'i!Jaduce, aud indeed hy a variety of similar sounding names, among 
which Major Biguyducc, erroneously supposed to be the name and title of a French officer once a 
resident there, came nearer than the rest to the original. 

Matclw-be-gu:a-t-Oos.-Matche is bad, and be-gu:a-too8 is bay. In t~rn expJanatfon by the India,ns 
the name marks a place in the harbor of Castine, where, when the tides from different entrances 
meet over sunken rocks, the navigation is so difficult and perilous for their light canoes as to sug
gest the name of Bad Hay.9 Purchu.s gives Chebegnadose, which omits the first syllable mat, and 
by an easy error giyes n for u.10 

CATHANCE.-'fhis winding ri-ver runs into l\ferrymeeting Bay on the north side. The word ka-

• Zeisberger, in the Delaware dialect gives gok-hoa, g for c. 
•Eliot, Gram. p. 17. R. Williams, Key, Trumbull's note, 208. 
"Williamson's Bist., Vol. 1, p. 30, note. H was also called.by the Indians Se111iamis, R.H. Major's note in Strachey. 

Capnt IX, Ang. 28, 29. These two names were probably att.ached to two different points of the same projection., 
•Brief Narration, Ch. V. The way in which Smith, and after him (Levett,) in 162:3, introcluoo the name, shows that 

this cape was alreacly a recognized point, (Me. H. Coll., Vol. II, p. 86.) The death of Elizabeth, in 1603, would seem to be 
a reason for the naming of the point by Pring, rather than by Smith many years later. See Smith, Mass. IL C., Vol. VI, 
3d ser., and Map, Vol. III, 3d ser. 

'Me. Hist. Coll., 2d ser., Vol. I, p. 299. Ribero's map, 1529. 
6WiJlis' Hist. Portland, p. 15. 
•Williamson's HiRt., I, 308. 
Bl.fe. Hist. Coll., Vol. VI, }l- 111. 
Q RAle "noms" writes it "Matsibigwadoosek, la rivierc, ou est Mr. St. Gastin;" the word is the .ame, matri, baa, with 

the locative ek. 
••Pilgrimage, Vol. IV, p. 1674. 
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tlians in Quinnipiac dialect of Connecticut is translated .~cas.' Bnt this supplie8 no aid here. The 
word is explained by tlie Indians as bent, crooked. They pronounce it J[at-hah-nill. Another ri\·er 
of the same name is fouud in the eastern 1mrt of tlw Stat<', 1w:1r 1 >e1rnys\'ille, of the like winding 
character. 

•CHA'liC0<lT\ i;;: the name of a short rangt• of 11101mtai11s iu Xt>w Hr1111swi<'k, 011 the t>ast,ern 
side of the St. Croix, which takes its irnme from the narrow I•art of the river, k11mvn to the nati ve:-1 
as lCtchamcook, from k'tclte, gTeat, tho abbreYiated nama.~, fish, and the locative cuuk. The meaning 
is the great fish-1>/aee, of which the reputation still continues. 

CHE:BEAG, erroneously written Gebeig, .Tebeiy.-Tlte analysis of the full wor<l wou1d be k'telte, 
great, nebe, aubreviated icater, ak, a !ocati>e, making K'tchebeak, Great icata-place. From tlle 
heights of this large islaucl the ocean view is very extensj\·e. 

CHEPUT::SATICOOK.-This name of the upper part of tlw St. Croix is prohabl~· taken from 
one of the boundary lakes. 1t has been said to mca11 Great-Hill Lakc.2 Its long mHl narrow form, 
like a wide river, is bordered on the west by a range of ahmpt anil elevated rid~(~::;, <•,owH•<l with 
a lwayy "black gTowtb," chiefly spruce, and mi!!ht well suggest thiR exp]anntion. Bnt in <lividing 
the word into itR parts, K'trhe1mt-natic-ook, and fi11di11g in a cognat<~ dialect 111P word nmaq111', 
(ntltl{k,) beaver, it would st'em to ret'Pr tn an ahomu1ing plat·t' for tliis :mimal. Tlu, R('etm1l x,dlahl1•, 
put, is :;;till obscure, as i:-1 indeed the meaning of the wliole wort!. It :h,; often shorteuetl to Olup1tf
nacook and Cliepittnook. 

CnEWONK, from k'tclte, ,qreat, 1c euphouic, aJl(l 011k, a 1ocatiYe, finds its equi,·alent in Great Neck. 
CHIOKAWAUKEE, a pond snppJ~·in~· tlrn city of Rocklau<l with \Yater, k'tehe, _qreat, kooi'.h, z1i11e, 

auke, place. The first part of tlrn seco11d word is takeu to make K'tche-1wo-a·u7'c, represeuting Great 
Pine Lake. 

ConscooK would be more correctly Gob-os-se-cook; from cob'-o.~·se or cab'-o.<;-sc, (kahasse, Rale,) and 
cook, a locative, eqna.l to Sturgeon ltiver. A Himilar nm11e, Cobos.~econtce or Oobo.9sccrmticook, is the
nameof the mouth of the val uallle mill-stream at Gard in er, where this kind offish ancieutl;v alJouuded.:' 
The stream itself was called Sq-uagilset, implying that some important Indian dame liad once dwelt 
on its banks.• • 

Cox:'8 HEAD.-For the origin of this uame see ATKINS' BAY. 

OowsEAGAN.-This narrow passage near \Viscasset bears a name corresponding to the word 
koussigan,5 denoting an Indian mode of kindling fires, with eertain forms antl ceremonie;;, for the pur-
0pose of foret.elliug future events or ascertaining about the absent in war or in the chase; whetl1er 
tl1ey are living 9r dead: Perhaps thh; neighuorhoo(l was the place whC!'e this was often done. The 
Indians explain it as "Fortune-telling." 

DAJ\IARISCO'l'TA.-This was Tamescot in He;ylin and other earl;r writers. The present Indians 
call tlie river 1llatamascontee; .a name also of a tributary of the Penobscot in the northern part of 
the State. Tiley explain it in reference to successful fishing. The analysis of the word denotes 
that a certain kind of fish, at the proper season, were abundant in the tide-water below the steep 
falls, up which they went into the fresh-water pond, a short distanee abon~, for i11cr~:ase. The com
ponent parts of the word are ma!tdamas, alewife, and kontee, implyiugplenty, ·making mlllulamaskont,ee. 
In· the other stream of this name, this ·kind of fish has ceased to appear, being. hindered by mill· 

"dams belo-w. The present name of tl1e river and town, sometimes divided into two parts, seems to 
have been deduced from a de11ire to make the nath·e words assume an J<Juglish form. Jolin Cotta 
married int.o the family of Richard Wharton, one of tlle hirge laudhold~rs in Maine, and received 
here a tract of land as the· heritage of, his wife. At an earlier date some one of the name may 
have residecl on the river, or been well known as in traffic with the settlers on its banks. Possibly 
some ·one.of the family may have borne the name of Damaris. At all events, the name Damari11 
Cotta was more agreeable than 1llatamascontee, or Tamescot, its abbreviation ; and, thus gaining the 

I 

1 Trumbull's note i.n R. Williams' Key, p. 33. Note 18, iu MS. letter referred to Eliot's kektahhanash, seas. Neb. 9, 6. 
'Springer's Forest Treeio and Forest Lifo iu Maine, p. 179. 
3 Litbgow's Dep. Hist. and General Register, Jan., 1870, p. 2.1, ~"/u>re it is Ca·wl;illseco11teague, and cx11lained, "Stur

geon,-Jand.'' 
•MS. map, supposed to have been made by Colonel Clrnrch, in reference to the" Second Indian \Var," 1688-97. It 

is preserved in the State .A.rcluves at Hartford, Connecticut. 
• Rfile's Diet., Jongku-r, Jonglerre. 
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ascendency, ha8 pre>ailed to the present day. The family uame of "Cotter" is found there still. 
The immense heaps, or rather hills, ot' oyster-sbclls, sbowing the action of fire, are a proof of the 
former almudauce of this bi-valve iu this stream, and the loug coutiuned visits or riermauent 
dwelling of the Inrliam:; on hoth its banks. Ii.: ,Jackson's Geological HPport the quautH.y is (•sti
mate<l at 44,!IOu,400 cnbi.c feet of shells, capable of producing· 10,000,000 casks of lime of the ueual 
dimensions. 

DAMASCOVE, Damarin's OoYe, or Damaris Oo\'e, could hardly have been tlerived from Dama· 
ris-cotta, for the name "Darnarill's fales '' is found iu .Tohll Smith, (1614,) untl suggests that these 
names had a different origiu. The word seems to lia.ve inclt1ded if not describing Pemaquid Bay. 

DOUAQUBT.-Seo .JORDA::'<'S HIVER. 

EnENECOOK, uow the muue of a lmrl1or uorthwestof Southportislaucl, was probably the name 
oftbc island itself. If it were Ebcm ecook, and pcrha1)s it was, it would mean High-bush-cranberry-place. 

Ibe1nenecook means Choke.cherr!JJJlace. Another explanation rn ay be suggested from the Pas
sanrnr1uoddy wonl munigu, an i;,;larnl, and ook, place, making Jl!un)quook, or, as otherwise, Menikilk, 
changing 'iii to b. _Thus it would be B(mecook, "The Island," easily changed to tho present form. 

EGGE~IOGGIN, Etlg11t0ff[/in, Edgmorrage11.-A reach betwPell Deer Island and the towm; of Sedg
wi<:k and ]Jrookliu. '!'he 11Hlia11 wonl <igiimo[Jgin, snow-slwes, may be the correct explanation of this 
name, having 8tmrn allmiion -to this ': Hcach '' wl1ich is not uow known. 

FnENCIIMAN'S BAY dcriH~d its name from the settlements on the grnnts made on its borders, 
to l\fons. Cadillac, from Louis XIV, in 10!11, to confirm the possession of what was claimed to be 
Acadia. II is gnrnddang·hter, }Jadame Gregoirn, in 1787, acquiretl from Massachusetts a i)artial con
firmation of the original concessiou. 

HARRISEEKET was the name of l<'reeport; vrolmbly denoting the broad part of the river 
nearest Casco Ba;>·. The word ltallase.1et means t{J cut with a kuife, and is used with roganl f)o cut 
.t,ing fish. An Jndian explains it as Dressjish-place. 

Hrrrocn.Ass, improperly ll.Ypocrites, "spiced-wine," 1 a uame probably given to this.island by 
jolly seamen. 

IIocKmIOCK.-A story of the Indian times, counecfod with this headland, implies that the word 
means ''<lPvil." But the dialectic names for the "evil spirit" were matsi-niwesko, and 1natta,-dewantl-O, 
contracted to tanto. In the Massaclmsetts language, or rather dialect, it was Jwbomoclc. The pres
eut word shoultl be written Honckamock, from honek, a goose, mn euphonic, (unless it is an rtbbre
viation of nanuis, fish,) aud ock, place. As applied to the water, as would be natural, it is the 
equivalent of lTUd-Uoose-Bay. This is one of the words that show how tho Massachusetts dialect, 
in the word lwnck, had m1 influence in Maine. 'Vhere in the Norridgewock for goose was a.wet-er, in 
the Penobscot it i1:1 woinpato, and in Etchemiu, wahbeffeel. 

HoG.-The name of au island in Portland Harbor, shortened from quahog, or, as given in 
'Vebster's Dictionary, quahaug, the round elani. The word is often iirononnced co-hog. In Mas.Ra
chusetts it was written quaultaug, and in Narraganset po qunu-hock. Ri1le wrote pe-kwa-hak, which 
he applies to oysters. The original word is thought to mean '~a tightly closed shell." 

When Christopher Levett visited the waters now known as Portland Harbor, in 1G23, be 
reported it as "Quack/' probal>ly with the broad som1d of the vowel, ancl gave the place the uame 
of York, where he intended to found a city.2 One acquainted with the local pronunciation can· 
easily see bow the change was made from the original Indian word. 

HUNNIWELL's PoINT.-The uame of the person whose name is attached to the point of land 
between Atkins' Bay and 'the ocean, at the mouth of the Kennebec, appears in a document dated 
!\:fay 18, Hi72.3 The place where his house stood is iudicatecl on a pen-drawn map among the 
l'ejepscot Papers.4 The cellar still remains. 

ISLE AU HA.CT.-This mountainous island received its descriptive name from Champlain, in 
1600, 'vhen, with De Monts, he coasted from the St. Croix to Cape Coll. It has.a small settlement 

·,Webster's Diet. 'Villiamson's IIiRt., I, 56. 
• Jlfo. Hist.' Coll., II, p. 84. Willis' Port laud, p. 26. 
3 Me. Hist. Coll., V, 240. His name is there sigued.Amhrose Honeywell. His house was standing in 1731, owned by 

J. Lewis. 
4 Vol. 6, Ma.p 52.a 
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ou the northeastern sirle, arnl a fow scatteretl houses in other p~trts. The olrl l<'rench motle of · 
writing the l11st word was " hault." This form appears in the present usage of the rm1idents i11 

tlrat region, who call it "'.rhe ble of Ilolt.'' Vlilliamson ronogaizeR the Ra.me form. The Indiau 
name, Sooleconk, is translatetl Shell l'ltwc. Smith noticptl thi;; nwnntaiu-islaml as one of "the 
remarkahlest" landmarks, and wrote, "The highest isle iR Sorico, in the lmy of PPnohseot." 1 The 
wor1l is the ;:;ame with thP oup gh·eJJ allow., with a dialectk change by the Coast Inui:1n;:, of l to r. 
With the proper termination it would he Sorlcokc or Sor/cook. 

ISLESJ!ORO'.-Of t!Jis the llldi~m uame is Betou1lm[1ook, which denotes its pm;ition between two 
channels. 

JERE::\IISQUA::\I.-The Indians sometimes bad English names given them by the early settlers 
:mn missionaries. In tllis region there were Sheepscot .folm, Hobin Hood, (Darumkiu,) D1tnid 
Ito bins, (Ninernewet.) ThiR name H.rn~:ks the munp of one wlio bore that of the melancholy prnplwt, 
with the word wigwmn, hou.w:, sllortc11cd by the English comers to gumn. and tlien softened to its 
present form. Jeremy8-Hou.~c in this new mo(le was made to extm1d it;:. munc to all of \Yestport. 

JORDAN'S RIVER, north of )lonnt Desert, and connected witli Frenc]Jman's Bay, was originaliy 
Do1wq11et, of which the meaning is not ascertained. 

KEBEC is the same as Quebec, the French form of t1ie wor<l, mem1ing 1ia1·r01r8.Z Here it 
de11otes the passage, where the Lo\Yer Kennebec leaYes l\Ierrymeeting Day, called "The Chops." 
ThiR name appears on a pen-sketched map, made a.bout 1690, presen·ed in the archives of Con
nect.ieut, at tlie State-house at Hartford, and supposed to Jrn.\'e heen drawn from mPmor,Y antl con
jecture by ·colonel Church, as an aide to the commissioners of :N" ew England in preparing for the 
Indian war about that time. Iu Perepole's Deposition,3 referred to under "Androscoggin," it is 
giYen Quiibiicook. Tliis is the Rame word with the a(ldition of the 1ocath·e ook. 

KENNEDEC.-Of the thirty different forms iu which this name has lwen written, Kennebek<; is 
pro1Jau1y the most correct. Didded into it8 parts, it will be kenne.or qnenne, lo11[!, nebe, water, ke,1• 
fro11i . . The meaning is "Frmn the long water," that is, " Moose Hmul Lake." which on l\iitcllell's 
map is called Chenebesic, or Great Lake. Its clrn.racteristic is length rather than breadth. 

KEN1""EBUNK 5 is of eimifar origin with the foregoing; kenne, long, abbreviated to ken, nebe, 
'water, and 1mk, a locative, Long-water-place, and properly so named, as the opening of tlie Keune
unnk River is much the largest bay and best harbor for some distance on the coast. 

KowAIISKITOIIcoo1c.-There is a difficulty in knowing what is the proper word here to denote 
:Machias River. It is called Ko1ra.~skitehcook, and this would mean Pine.~·[!rcat-plrwe, r<'f°Hrriug t,o 
the upper falls. Also, with more probable correctness, Kwapskitchcook, which the Indians ca.11 
Rocky River, to ·the two falls on whieh this designation is appropriate. The word peiwps, rock, will 
furnish a part of the first syllable, k'tclie, great, the second, aud tlle last is the locath'e, Km is 
obscure, perhaps for lmoe, pi11e. But Tcowopscoo means sharp-rock-ridge. This may refer to the 
sharp rocks in the rapids. 

LEJOK is a name appearing on a map in Jeffrey's collection, near Blue Hill l1ay. The name is 
remembered in the neighborhood, and some ~'ears ago it was ·given to a 8hip lK1ilt at BllRworth by 
.Mr. Black. In one of the cognate dialects lecha1w;a.k denotes a fork. Perhaps it was applied here 
to mark two diverging branches of these waters. 

:MACHU.S.-The original word was Machisses, pro1)erly 1llatchesis, from ma.tclu;,, bail, and sis,r; 
diminutive. Bad, little, i. e., place or falls; and was properl;-.· applied here, because, by reason of 

'Description of N. E., 3d ser., Mass. II. Coll., Vol. VI, 120. 
'Kebec, qni eHt uu detroit do ladite riYiere do C:1uada. Lcscarlmt, Yul. II, Ch. XIV, p. 307-(327.) 
3 Mc. HiRt. Coll., Vol. III, p. 333. 
• Rille, p. 554, (18, HJ.) He gives, (" noms" 1), 493,) Agkenibckki, la riviero Aiim.eR011kkanti, which is a branch of the 

Kennebec, taking its n:ime from the falls at Farmington, written on an anrirmt map in the Pejepscot Collection, Vol. 6, 
Map 50, 1719, .dnw8<JqU1J11/.y ,· also elsewhere writ.ten in a dozen different ways, of w!Jich Anw.<aco11ticook is the one to lm 
preferred, denoting Fish-plenty Pl:tcc. The stream is" Sandy River;" in the Indian translation, Penobsq1ti811mq11i•eboo. 
It is not easy to. understand what meaning Rate's brief note is infonde1l to convey. The present name is lilrn the 
e~rliest, having be!ln ca.lie<! Ki.ni.bequi by Champla.in, in 1605-'6, and Bi:tnl, iu his relation in 1611. Perhaps a thorough 
analysis of .tighenibekki would show it to mean a tributary to this main river. 

s In Folsom's "Saco," from an old MS., Kennibonkc. 
0 Vetromile'a "Alnamlmyuli Awikliigan," 443. 
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· the ver;y narrow, winding passage hetween the crag.~ of the water-course at the lower falls, no canoe 
could paiss through. Bad-.rn1allfall contrasts it with tlie larger one about seven miles above, at 
what was J>robahl_y the llu·((]_1skitcl1cuok, .illalijais, 1 which is but a different writing for Machia11f is 
explained hy Barl-way. t 

1\LiGOCOOIL-A ha~:;. extending from tho month of Freeport River (Harriseeket) to Flying 
Point. 

l\IAGC-NCOOK, the early name. of " .l\fousam River," 2 has the same origin and meaning as JJfe
gitnticook. 

MAQL.AIT, from maqua, a bear, ancl the locatiYe ending, it. Bear-R1cy will wel1 re{iresent the 
meaniug of the word, and the presence of this animal iu its neighborhood iu early days ; though 
more strictly it ma;1· show where the natives went at the bear. 

MATINIC.-.Tolm Smith mt>utiom; thH three isles and a rock•of Natinnack. 3 The name may pos
sibly be explained like the 11ext. Another form of the word is Jlfetenic. 

l\1ATIN1cvs.-Smith refers also to thi>" iHland, and says, '' l\Ietenicus is also three plain isles and 
a· rock betwixt it and l\Ionahigan!'~ The Indians call it K'nnh{Jook, and explain it as "Long 
foland." This word may be from kennc, long, and the locative termination cook-: 

The one or the other of these two neighboring islands appear in the history of this coast as 
early as lGI)!), the year after the colony umler George Popham, at the month of the Kenneliec, 
broke up and returned to J<jngland. In that year his fort, St. George, wasre·occupied by a company 
engaged frt fishing, under a leader who treated the Indians with much harshness and injury. In 
retaliation for severities such as they had never received from the kind treatment of Popham, tliey 
took advantage of a favorable opportunity, killed a portion of the English, and by their intimida
tions compelled the rest to abandon their enterp1'i8e here, and select a new point for their effort:-;, 
at a place which they called :Emmetauic. In 1611-'12 Captain Pla:;trier, in the French service, in 
att~mpting to go to the Kennebec, was taken prisoner by the English, with two ships, aud carried 
to their station, "at an isla.nd callecl Rmmetauic,"5 thus asserting English supremacy in tl1ese 
waters. 'l'his name, and the occnp<ttion for which the English sought this island, leads to a partial 
indication of its meaning; Amatan-ic suggests namils, fish; the next syllable tan ma.v come from otan, 
in the Narragauset dialect,6 aud odane in the Norridgewock, meaning village. The name "Fislr
Town" will not be irmppropriate to the location. The terminal syllaule in Matinicus fa not 
explained. 

MA woosHEN.-This was a name by which a part of the coast of Maine east of Cape Elizabeth7 

was known to early writers, some of whom wrote it lflavooslten, (v for w,) Mau·oslten, JJ1oaisham, and 
Mawashen. This last mode nearly corresponds with the Penobscot word tnaweeshen, which, with a 
common locative, denote1:1 Berry-place, descriptive of several localities near the coast; Mawceslwrwok. 

MEDOMAc.-Also written 1f1adaamock and JJfadahmnic.8 This. variation suggests the form 
Matta-am-ock; matta-not, n<,m<ls, fislt, oc1c, place; implying the part of the river where the ocean 
fisli are not found, as not being able to pass above the tide-water over the falls called Chegewun
n·ussuek,9 just above the village of '\Vflldohoro. 

MEDUNCOOK.10-A tide-river separating Cushing from Friendship, and connected with .Mu~· 
congus Bay. 

MEGUNTI~oox.-One of the Camden Hills, taking its name from the small river with falls near 
it.s base. Tbe word is elsewhere fmmd as Ammequunticook, rnsokahle into nama,s, fah, konte, 
plenty, oook·place; and may be uncouthly rendered as Fish plenty river. The Indian village near 

1 Cadillac, Memoir in the Hist. Coll., Vol. VI, p. 279, says: "Majais.-Ttrn entrance of this river is difficult on ac-
co1mt of rocks, which are concealed at high water." The 1liffic11lty, however, i8 at tl10 falls. 

•Williamson's Hist., I, 26. 
3 In Mass. H. Coll., 3d ser., Vol. VI, 120. 
•Ibid 
6 Caryon'11 edition of the Report.s of the Jesuits. 1864, Parif!. 
•R. Williams' Key, p. :i, Rll.Jc, "Village.'' 
7 Gorges'" Brief Narration," B. II, Ch. VII. 
8 Pejepsoot Papers. Records, I, 88 ; YI, map and paper of li38. 
"P~jepsoot Maps. This word is also written .Magot,Vman11U11s1wk. 
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the falls, ''at the foot of a high mountain, against whose feet doth lleat the sea," was known to 
John Smith as jJleca<l11<tcut, wl1ich represents the sound of the name as 11e caught it. 1 

MENAN, from menahan, ·i.~lanrl, by emphasis bei·p, 'l'lte I8lmu1, aR being the larg·est, a11d on the 
mapi;; "Gra11d l\11•rn1.n." Ill tlw ,Jpi;;nit l~Plations it is calle(l Jlenrnw, perl1:1p1.; "lfcumwke. 

l\fB?iANA, from tlw same wonl, with a suffix: th()ug·ht to 1lc11ote Reparation, as The I~lanil, sepa
rated from l\[o11l1egan. Smitll wrote it ,1formni8, suggesting a dirni1mtin;, ~fowll ];;/and. 

l\1ERRICONEAG was orig'i!ially applied to mark the " carrying·-place" 011 Harpswell Penimmla 
or Neck, where a short i;pace in one part of this long :11ul uarT•>w tract sPparate8 thu water;.; of 
Casco Bay from tlwi;e ouJhe eai;t side of this neck. It was oftl'n used in Parly ti 111c•s hy tlrn llldi
aus, and is occasioually used l>y t11cm at the present. day. On the west sitle ''ms a, llnrial-plac:e of 
the uatives, which was (liscovered a few :1·ears ago iu plowing·, when seYeral skeletons Wffe ex
humed, with wampum, copper ornaments, and axes of European make. An ludiau company soon 
afterward passed across, and spoke of it as a well-knowu place for crossing, aud knew of the lmrial
grmmd from long- tradition. The word in full wonltl be 1llerrucoo11er1ai1, from mcrru,2 isu-((t, quick, c 
euphouic, and oonegan, portage. As tlte portage at \Vimrngance was considerably louger and \'l~l'.V 

steep, this, b:1· contrast, could be well called The Quick-Ciirryiuµ-Place. 
l\1I<:1ntYJ\IEETIXG BAY.-Thi8 name is said to lun-e bad two origins; one from the meeting of 

the waters of ji\·e riYns; arnl the other from a meeting of Rnrn•yors and tlwir enjoynwut of the 
occasion on its oihores. But it may have been named from any other i:;irnilar gatlteriug at the house 
of the first settler, '.fh01m1s Purchase, allout 16~J-'28, or at anJ' later time. 

lUONKEGAN."-Tliere is a difficulty in translating the name of thil'5 island, called SL George 
b~' Captain George Popham in 1607. Comparing it with the definition of Michigan, gin~n by School
craft, from a dialect. of tlm language tlmt rPacht>d to l\laine, a t:lue may 111• Jlmml for its interpreta
tion. ]j.fona 4 and mun1wh 5 mean iBland. Jllona-lu:gan, changed J)y mie to .Jllonlu:ga,n, may perhaps 
mean "The Island of the Sea." Its position, if not this explanation, well entitles it to this di.s
tinction. 

l\ioNSEAG.-In the interpretation of the inscription on the Dighton Hock, Chinlaralk, at l\Iack
inaw, gave to Schoolcraft mori.Y, at the loon. The terminal ,;,vllable is for J1l11ce, arnl the componrn1 
word may be rendered "I.oon Bay," Jlloosebecl,;, or llfoosabcck. There are other })Ja.ces 011 the east
ern coast, in which the word m.oose occurs; as "~Ioose Co>e," "::\Ioose Neck." Perhaps this uame is 
similarly formed, moose-nebe-ki, i. e., moosbeki, to indicate the place where the animals came to the 
water. As this name was written by Colonel Allan, 1777, ]lfig_p1!ckl, we !Ja,·e au aid for this form, 
which means Jlloosc-water-place. But an Indian explains it thus: Jlloo.~a.bcl.:ik, a wet place; and as ]{ale, 
under mouiller, gives mousabe!Jat, it is u:et, and ne-1noussebe!Jlt-csi, I am all u·ct, this mu;.;t l>e taken as 
the more probable interpretation. But it requires an acquaintance with the localit,v to sPe its :ip
plicability to this narrow strait more than to other places. Perhaps there is a peculiarity in the 
tidal flow which made it a prop(~r appellation. 

MOUNT DESERT.-Tlle Indian name of this island, as given by the natin~s in Biarcl'sRelation, 
was Pemetiq, from pemPte, sloping, and ki, land. It probably denoted a siugfo lom1lity, which the 
visitDr8 understood as tlrn designation of the whole territory. The vessel llem-iug him a.nd his 
company made their first harbor at. a place 011 the cast side of the islaml, whielt they called St. 
Saviour, (Har Harbor.) 

In 1605 Champlain gave its several lligh elevatiom; the name of ''}fonts Deserts," which well 
describes their barren appearance. They were doubtless seen by the earlier naYigators, though 
not nipresented 011 their maps, unless under the general name of "le,; 1\Iontaigues," or "l\fontauas," 
on this part of the coast. 

The earliest historical events on this island are those connected with Biard and his compan,\
of ,JesYits in 1613, who were proposing to go to Kadesquit, (from kalit, micrnac for eel, denoting eel
stream, now called Keriduskeag,) at Baugor, for the purpos€ of forming a religious settlement with a 

'Third Bllr. Mass. II. Coll., VI, 117. 
spotter's Vo~ahnlary. 
"Also, among t.went.y other forms, Me11aJ1.iggi11, Mo11aliigan, (8mit.h.) The first refoJ"S the word to nw11.aJian, island_ 
4 C. A. Potter on the language oft.he Pem;acooks of New Hampshire. 
o Eliot, Rev. 6, 14, etc. 
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missionary design, under the auspices of Madame de Guercheville, of Paris. While they were tarr;y
i11g at their first harbor, they were visited by a party of Indians who persuaded them to make 
their abode at the 110me of Astil~on, their chief, on the west side of Soames' Sound, nt a place whose 
.~lop-iltg surface toward the ocean render,~ it probclble that this was the real Pemetiq. Iii the same 
suuuner Argoll, an English captain, with an armed yessel, had come from Virginia to procure the 
annual supply of cod-fish at the iHlands of PPmaquid. He there learned that the French bad tnkm1 
possession of territory claimed b~- the English nuder the charter of James, in 1606. He sailed 
thith~r immediately with authority from GoYemor Dale, of Virginia, for the purpose of thefr 
expulsion. "'ith little resistance he captured the scarcely finished defem;es and took all the com
pany prisoners; whom he treated with a severity not at all needed to vimlicate the claims of hi8 
~·ovcrnment f'<Jr the soYereignty. Here was the first blood spilled in the long contest between these 
two nations for snpeemacy on the North American continent. · 

T!Je ocean views and the })icturesque mountain scenery have ma.de tl1is island a favorite place 
of summer resort. 

lt8 name in the Penobscot dialect is AltM.m11k, which is the equiYalent of ()lam-bake L~land. 
At the present day there are high hanks of clam-shells near the mouth of Soames' Sound, from 
which the early settlers took away boat-loads to burn into lime. Similar banks are. found at Hull's 
Cove, Indian Poiut, and several other places; reminding one of the oyster-shell banks at Darnariis
cotta. The Ii Ying clams are plentiful in all the coves of the island; and a considerable lrnsiness is 
carried on at Jfar Barbor and Indian Point, during the spring aud a11tnmn, in digging them for 
sale. 1 

The Indian tradition is that" Jong time ago, two, three hundred years or more/' their ances
t-Ors gathered here for the purpose of feasting 011 this food. The facts in the case show their skill 
in fixing the name, which tells of their need and the eujoyment of their semi-annual visits to the 
place of their "clam.hakes." 

l\IOUSAM, an English local name of the 1Jlaguncook River. 
1\luscoNGUS.-No explanation. , Conjecture suggest8 Jlfoo.~e-kon-koos,-or mosq, ·(a word for bear,) 

kon-koos. 
N AGUSSET, the name of the point now called Abagad1tsset, (p. 246.)-Nagusset, the name of the 

point iu l\~errymeeting Bay now called AtJa.gadusset, from naaq, a corner, a point of land. 
NARRAGUAGUS.-Tlie Indians do not explain this w_ord. It may come from rwr-ah-e, before, 

and begwatoos, the last g being changed to t, and the meaning may he Before the Bay, denoting 
Trafton's lsland at its mouth. 

NASKRAG, called by Smith 2 Nusket, which is prohahly a mistake for Nasket, as elsewhere writ
ten. .As fishing was the employment of the Indians for half the year, it was natural for tL_em to 
designate the places of their resort with the name of one of the principal means of their livelihood. 
Hence the frequent use of the word namas,~ in the composition of words. ~Naskea,g is abl1reviated 
from Namaskeag, or kik, and N asket from Narnasket, and represents Fish-Point, on Blue Hill Bay. 

Namasket is also a Jllace on Taunton HiYer, in Massachusetts. 
NEDDOCK.4-Hubbard gives it as Nidduck, and Jeffreys (Map' 51) nearly follows him. It may 

be allied to nitauke, my place. In 1654 it was written Nuttake.5 But a better interpretation 
has been suggest('d by the late Judge Potter, from the compound word, cited from Ri1le, nete
goo'ike, cwar-land; and confirmed by a leading Indian of the Penobscot tribe, in the word natu.ah, 
an interva.le. If the name be written Net-ock, the meaning, cleared-land, well corresponds with this 
projection, and its back-lying portion, and the many native implements found in cultivation. The 
Indians he~ seldom or never named a cape as such. 

The large, irregularly shaped rock, separated by a narrow, navigable channel from the point 
of this cape, was noticed by Gosnold in I 602, when he saw here several Indians possessing .articles 
of European manufacture; such as a Biscay 8hallop, with mast and sail, an iron gra11ple, a copper 

1 Letter from Hon. E. M. Hamor, of Mount Desert. 
•On liis map, Law111a11ds, hut in hi~ list ~Nlcsket. 
a .Also written na.maes, namohs, namaas, in different dialecti;. 
<So Williamson writes it. Vol. 1, 24. 
;. Hon. E. E. Bourne, Kennebunk, MS. letter. 
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kettle, clothing of black serge, a hat ancl band, hose an<l s1ioes, blue c1otli ; and using words that 
showed that some Basque;.; of St. John de Luz Jrn<l beeu in the neighboring waters b<)fore him.1 

NJ<:ttfTASSET.-Uotton's Yocabulary furnishes nequt-tiktt as eel. H. 'Yilliaim; snpplies m.flttuck· 
quash-op, as an eel-pot, the fin;t i1a.rt of tlw word dcuoti11g the wood of which it is made, and the 
la.st part its purpose. 'L'lw similarit,\" of these word" to tltro name af this 11lace may 11ossil.Jly he 
sufficient to warrant their union with the fact of the almrHlauce of this kincl of tbh at the fall,.; ou 
this 8tream, at the heml of the tide, and allow the exp1auation Eel-l'lacc. 

NEWAGEN.-The name of this cape has beeu singularly unfortunate in its ortliography, 
appearing as·~4.nawagen. Andawagen, Bona1l"agen, .Manawagcn, Xawagen, Jl.~oncagen, and Caplwn-of 
wagr1an,2 and several others. This variety creates a difticnlty in the i_nterpretation. Uuder the 
word ctroit, .R:'Ue gh-es poskooaiglten. Perhaps tile last three s,yllablt>s enter into this word, whieh 
will tlrns represent the Xarrows between tile southern point of this cape an(l the a<ljoiuiug is1amls. 
It is mentioned b,y LeYett in his account of bis voyage aloug· tile eoast iu lu:!:J, who call::; it Uape
mamrngau.3 Williamsou sa;rs of tl1e northern parL, the isfaml of Cape Sewag-eu (11ow Southport) 
is separated front Booth-bay, to which it belongs, by a narrow passag·e for small Yesseli:', calle(l 
Townsend Gut.4 This description goes far tmYard warrantiug tltt'. ueli11ition of the name llere g·i\-en. 
Oft' this cape Josselyn says is the place where C;1ptaiu Smith fishe<l for whales.5 

_ NEW l\IEADOWS, originally Stc11ens' .River, named from a resident on the south siue of :l\Ierrr
mefltfog Bay, whose howse stood near the "carryiug-phtce," about Hi40 aud later. 

OGU:'.'IQUI'l'.-One of the forms of this word, iu past days of frequent m;e, is Kegunquit, and this 
suggests that the original was Oonegunqwit. The word nonegan m"m1s a zmrt<ige, earryingplace, aml 
th~ termination quit denotes locality. The name Portagc-phwc, or the Portage, conveys a proper 
de>:ignation of a singular ridg·e of beach-stones throwu up uy the action of the oceau near thP 
eutrauce of a short arm of the sea, to the height of about t,·rnuty feet, across which a carriage-road 
now passes. 

0S8lPEE, from fow11ss, 7rines, tLnd .~iJpiJ river, Pine Rirer, changed from k'was by <lro1iping the 
first two letters. 

PASSAQASSAw.A:KEAG._:_One interpretation of this word is the Ghost-Pla.ce, or Pl:we of Riµ:htK, 
aud the word negw1Issankamawan, I .~ec him, 6 may be cited iu its favor. Another explanation taket> 
tlte word Passagui>,' sturgeon, from the St. John's dialect. 

PASSillAQFODDY.-The various orthographies of the name of this bay receive the like inter
pretation. A. .Micmae lndiau employed by the missionary at Hautsport, Sova Scotia, in translating 
the gospels, gaYe the word I'estmnacadic.0 Aaother form is the Etclwmin, Pw;catuma<:adie.u Tlte 
uniform translation is I'ollock-plenty-placc; or, as giYen by au Iudian chiet; Pullock-catch-'cm-good-
11iany. The abnudauce of this kind of iisll in this bay still continues. 

PEMAQUID.-This name of a harbor and river, with the adjoining territory, appears as early 
as HiOI, in the journal of tile Popham colony during its continuance at the mouth of the Keunebt•c. 
It has heeu written in many other forms; but all are easil.y resoh"able into this. It is compounded 
of pemi, crooked or wind·ing, ahki, land, place, and it, a locative; pem-ahk-it, reµresentiug At the 
Crooked Rfoer, and describing the l>oundaries of the water, in its tidal portion, h;.- the sltores rather 
than the water itself. Its characteristic" crooked" is marked in coutra>it with the neighboring 
.1 olln's Bay, whicll goes out straight to the ocean. In pronunciation the sound of ii or w has lwPH 
intrndnced for smoothness. It ha,s been given as Pemac.quid, Pemak1iit, and b,\· the l'euobseot Indi
ans is called I'emahkweduc. 

The l1istory of this iilace can be given only in the menlst outline in a brief note, arHl need not 
be attempted, as it is to be furnished in an ample volnme. 10 

'Archer and Breretun's Relations, 3cl ser., Mass. H. Coll., pp. 7:J, s;., 8ti. 
•This last appears in .Mason's w·m, "\Villiamson; I, 267. Ifazu.rtl, I, :.l::i:J, al.lJ. 
"Me. H. Coll., II, 86.· 
•Rist. Me., I, 55. 
5 Josselyn's Two Voyages, 3d ser., l\lass. H. Coll., III, 347. 
• RAle, "Viser." 7 PahBukus, Barratt'sL ist. 
• Pe;itum, pollook, acadie, place of plenty. 
•· Pasootu1n, pollock. Barratt's pampl1Jet, taken from Ni cob TeneRles. I'asc<Jdllm is g:iv<'n hy £a-hi1H'. 
iony Professor John Johnston, LL. D., of tile college at Middletowu, Connecticut, a native of l'ema<tuid, now cm

' braced in the town of Bristol. 
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It may be })roper to state that the entrance of this riYer presented a safe harbor for the mauy fish
prrnen who wPre on this coast from Emope as ealiy as 1602, (see Ned(loek,) and with grnat frequency 
aftermrnt There is great probability that settlenieuts were madf\ here arnl in its neighborhood 
hefore lG:tO. The late author of tlw histor,\- of I'orllaud considered that the patent grant(•cl to ,Joltn 
Peirce, in .rune, lti'.n, ha cl refPrenee to a settlement made llereabouts, aud not tQ that at I'l,rmonth, 
for whieh it has been daimccl.' 

The earliest occupation here, of which no known record exists, appears to haYe been made on 
the west side of the inner liarbor, on Lewis' Point, where cellars, a paved street., a well, the 
remains of a tan-yard, and the scoria of a blacksmith's shop have been found; as also tbe iudicatious 
of a small fortification ancl terraced grounds about it. ·when the place grew in importance ancl 
demanded greater protection, the inhahitantR appear to have removed to t],Je other side of the bay, 
nearer the ocean, ancl placed t11eir habitations au<l defenses on the high part of the peninsula, now 
known as Fort Hill; having 'a com1i1anding position on all sides. Here are found beneath the sur
t:wP, and at one place 011 the l'lnrface, paved streets, in good preserrntiou, and cellars sufficiently 
numerous to warrant the tradition of a population at one time amounting to five:lmndred persons. 
Articles of various kinds of household implements, arnl those of the artisan, as well as some for mili
tar,y use, 11:ffe ut>ell liere exlrnme<l. The well-protected eemeter.r lrns presern•d some ancient mid 
quaint inscriptions on the gruw-stoneR, while it is said that many of the most ancient have been 
thrown oYer the lmnk to make room for cnltfration. 

The wars of tlie French and Indians against the English required the erection of forts for the 
security of' the residents: ~hich, when one aft.er another was captured and destroyed, were probabls 
placed on the spot where the f(nmcbtion and parL of the wall of the last still remain. The date of 
the building of the first was in 1630. This was destroyed a fe1y years after by a noted pirate, Dixie 
Rull, who \rns iu 1G31, be.fore he had reYealed his <'lmracter, of so good esr.eem in England as to 
be a partner with :Ferdinando Gorges, 2d, and .-:everal others, in a grant of 12,000 acres of land and 
more at Agamenticus, (York.2) The second fort. was erected iu 1677, nn<ler Gonm1or Andros, 
and called Fort Charles, and wns under the control of the go\"ernment of New York. It was 
taken and destroyed, with the J1cighuori11g dwellings, by a large body of l'enobscot Indians, 
coming from Castine, in 11iB!l. The next fort, called \Villiam Henry, was built in Hl9~, by Sir Wil
liam Pbips, governor of l\Ia.Rsachusetts, to whose authority the right of soil here had previously 
been cede<}, This was captmed uy the French under llierville, who planted J1is mortars on the 
l1igh grounds 011 the opposite side of the harbor, and thus comp ell eel a surrender. The last fort 
was erected by Gowmor Dunbar, in 1729, called Fort Frederick, and remained till the war of the 
American Re,·olutiou, when it was taken down by a vote of the town, lest it should be occupied hy 
the British to the iujnr;y of tlw cause of liberty. .A siugle farm-house is all the d\velling now remain
ing, and probably built since the construction of the last fort. . 

The importance of' this place, which bore the name of the "city of .Jamestown," ma;y be seen in 
this extract from an old document in the archives of' New York, in whicl1 tlw reRidents here peti
tion "that Pemaquid may still remain the metropolitan of these parts, because it ever have been so 
before Boston was settled." 

PEME'l'IQ' the name of a place on Mount Desert. 
PENOBSCO'l'.-Tbe particular localit.y bearing this name originally has been thought to have , 

denot-0d the rocky bluff on which the light-house stands at the entrance of Castine Ba.)', northeiuit: 
of which is the present t-Ownship of that name. The meaning· is easy to be ascert~iued, froi,n 
penops, rock, and cot, one of the locatiYe terminations. The name "Rockland" is a perfect repre
sentation of the word, wltich has been extended by usage to denote a river, bay, county, and tf'lwn. 
But a better origin may be found iu the worcl Panawampskik, or, as more closely pronounced by the 
present Indians, Pitmcapsktk, long used to denote the "Rocky Falls" and tlle island near by, on 
which their yilJage is placed, at Oldtown. The change to the now common name of the river is 
easily accounte<l for by the usage of the English visitors on the coast. As earl.)· as 1607 the narr _ ~ 
tfre of Popham's colony calJs it -Penobscot, and in 1614 Smith wrote it much in the presenjdo i, ii 
Pe-nobskot, as the name of a place. changed by Prince Dharles to Aborden, which, as pla~d . his 
map, appears to be about tlie position of Castine. The Indians cling to the ancient name air' con
fine· its application to the p!ace of the tribal home. They designate the river, not by on, name,~ 

1 Willis' Hiat. Portland, Etl. lt'OO, pp. 22-~t 
'Records of f.h" Council in Nf'w Englancl, March 2, Jf\31, com1mred with Dceemuel: 2, l6:H. 
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but by several, descripth-e of its several parts, as Baanituguaitook, Chimsiticook, Ahguazedic, and 
others. 

PISCATAQUA.-This riyer, the boundary between Maine and New Hampshire, was known to 
Champlain, in 1605, as Pescadouet, not very unlike the name as written by Levett, 1623, Paseatta
way, a,nd to John Smith, in 1614, as Pa.~sataquack; and in later days, as Pascataquack, and similar 
sounding forms, suggesting a combination, under English treatment, of parts of these two early 
names; and also the probability that, as in other instances, the different localities ou the river 
were known by different distincti,·e woru;c;, according to their characteristics, thus leading strangers 
to apply sometimes one, and sometimes another, and again intermingling the two.1 Kancarnagus, 
(i.e. John Ilawkins,) sachem of the Pennacooks, in writing to Governor Cranfield, in 1685, said 
that his grandfather had liYed "at place called l\falamaki (Merrimac) rever, other name chef 
Natukkog and Panukkog, tbat one reYer great many names." 

Tbe first of these names lwing traced to pesketegou,2 well denotes the ditiided character of the 
sea-ward portion of thil' stream, in which unite Spruce Creek, Back Uiver connected with Great 
Bay, and the Piscasset or Lamprey Hiwr. The other name has been deriYed from pos or pas, grent, 
attuck, deer, and auke, or ahki, place, with ·ic euphonic, making Piis-attuck-u.•ak, Big-Deer place; and 
probably denoting the territory on the inti>rior portions of this stream. The same words enter intQ 
the composition of Pautuckaway. In regard to this word, applied to one of the inland ranges of 
mountains in New Hampshire, it is related that in colonial times, when the inhabitants in that dis
trict had become numerous enough to petition for an act of incorporation as a town, they sent by 
their agents a large deer, canght within its proposed limits, as a present to the governor, Benning 
·went worth, who thereupon signifil'd his wish that the new town should be called" Deerfield," thus 
bearing a name indicatiYe of the gift. Hcnct'fortli it took the place of Pautuckaway, of which it is 
a good representation. 

PRESUMPSCOT.-This word shows how the tendencies of the early settlers led them to make it 
conform to some better known English wonl. Here they adopted the idea of the woru prcsuniption. 
There are several modes of writing it, and l'e.~ump.~cot comes the nearest to the true torm, which, 
divided into its parts, prel'lents l'eN,3 much, omp, from wompi, clear, shallow, where the bottom can 
be seen, and cot, a locative. The meaning will he 1Jla11y-Sltallows-Rii1er, corresponding to the many 
ri11.9 found in its course, or, as the Indian '' sangmau'' (governor) at Oldtown explained it, Rough· 
places Rit•m· 

PUMGUSTIC.-Tlte falls at the mouth of the" 'Yescustogo,'' or Royal's River, in Yarmouth. 
Pmrn:oosTOOK.-Mud-stream-placc, from tile mudjlats just below. 
PURPUODUC.-Spring Pomt on Cape Elizabeth ;4 I.mt was used to denote the neighboring tei'

ritory. The meaning is not known. It has been thought to refer to a bnrying-place, from the Mic· 
mac Pulpooduck. 

QuoaoG.-A ba,Y, on the shores of which were and are found the round clam, denoted Poquau
hock, by R. Williams, and Pekwahak, b;1r mue. Both these words are in the plural form. See HOG 

I8land. 
ROSIER.-A cape so desiguate1l from its wild rose-hushes on its rocky shore:;:; from the French. 
SABINO, also SEBENOA, the last two vowelt' coalescing as in oak, and oft.en uniting in Strachey's 

Histor~·, where these names are first found, as in roap, shoare. The true forrn would be Sebl110. It 
was the name of a province called by the Indians Sabino, so called of a Saga mo or chief commander 
under the grand Bassaba. He claimed to be "lord of the river Sachadeboc.'':; The word appears 
to have a near connection with sebe, a 1-h-er. The explanation by the Indians is, "where a river 
makes into the land." As a locality it would apply to Atkins' Bay, and may be called Tlte Bay of 
the River. The name has been given to a headland near the mouth of the Kennebec. The sachem 
may have derived it from the place. 

S.A.oo.-This name, like Sakunk in the Delaware dialect, from the root silk, outlet, and the 
locative o for oke, denotes the mouth of the rhTer. The word by which this river was known to 

1 Belknap's Hist. N. H., Farmer's Eu., 509. 
•Trumbull's Jud. Geog. Names, pp. 10, 11. 
s Pesangu·i, mucli., Beauwup, RMe. 
4 Willis' Hist. Portland, 96, 191. 
• Stra-0hey's Hist. Trav., Cap. IX, 18; X, 26. 

Forr .. , 
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Lescarbot and Biard is Ch-01uwijet, (pron. shwa-co-el,) and probably had a connection with the falls a 
few miles above ib; mouth; more names than one not being unusual to mark a stream. The word 
m'sooakq, meaning dead, dry, as applied to 1rood, followed by lwoe, pine-tree, and the Iocativ<>, et, 
gives m'soo-ali-koo-et; easily changed hy the French 'niters to the word presented ahore. Thf' 
pines, once abundant there, may have been burned, like the forests arouud the Skootak, (Fire land 
Lakes,) and the adjoining territory, thui'i desolated, may have originated the id1'it of The dead-pinc
falls. The oldest reported word of the harder utterance yielded to the ea"ier, rLmi Saco now denotes 
the river, falls, and city. 

8.AGADAHOC.-Tbis name is thus written in Poplrnm's Latin letter to the King, in HlOi. It is 
derived from sanktai-i-wi, to finisli, and onk, a lccativc, that is, the .finishing place; where a rivel' 
ceases to be a river. It meami the mouth of a rfrcr; but was appliecl geographically by the Indian;:; 
t.o indicate the mouth of the Kennebec, which alone of tlie large ri\·ers preserves its character of a 
river till it reaches the ocean. The original form would be Sa.nk-ta onk. Purchas places the name 
in the mouth. It is written with nearly sixty variations,1 in some of which the first s_yllaLle sank is 
preserved. Near its mouth Popl1am's colony, in lGOi, built their Fort St. George. 

SASA.NOA..-The name of au Indian, who is proved, hy a caff~fnl examination of Hosier's narra
tive of Weymouth's voyage to the Kennebec, compared with Strachey's acconnt of the same and 
of the Popham colony, and with Gorges' "Brief Narration," to have been a chief of distinction, 
closely related to the Bashaba, whose name, as appears in Straehey and Purchas, was applied to a 
by-river of some note, meaning the inlan.ll pas::;age by water from the Kennebec to the Sllcep;;cot, 
and by Smith to Agamenticus. 

SEBASCODEGAN.-Great island in Harpswell. Among the several variations occurs the early 
form of Chebascodiggin. K'tche is great; t'bascode!Jan 2 in Penobscot is a 111easu1·c. This solution of the 
name shows that the nati\es had taken some means of 111ea.~uri1i,r1 the island, and had fouud it great. · 

SEGUIN, in Strachey's account of the Popham colons·, is cailed 8utquin.3 Smith says 8a_qadalUJo 
is known by Satquin and four or firn isles at its mouth.4 The meaning is not ascertained. The prei'lent 
name is a Spanish word. 

SHEEPSCOT is derived from .~eep, a bird, .~is, little, a enphouic, aml cot, a locative. ln ,the 
Etcbemin dialect seep is duck. Seepsisacot is Little-bird-place. The well-marked tradition i,; that 
the Indians annually, at the proper season, resorted to this riwr for the purpose of taking the 
young ducks, which were found in great plenty there. 

SISQUISIC.-Cousin's River, Yarmouth. 
SKILLINGS, from a family of that name.5 

SMALL PoINT.-Levett, 1623, calls it the" Cape of Sagadahoc." On an ancient map, in In<lia 
ink, of the Kennebec and the adjoining territory, made by John Small, surveyor, it is called by the 
present name. The "Small" family was reside1it in the neighburhood for many _years, probably at 
or near "Small Point Harbor." A field-book of another survey of the Kennel1ec, made abont a 
century ago, is preserved in the library of the :Maine Historical Society. 

SPURWINK.-A stream in Scarboro', of which the name has some resemblance to an English 
local name. 

ST. GEORGE'S RIVER.-The name St. George was given by Popham to :Nfonhegan; and after 
t1rls island became known by its original name, it was transferred to the islands and river now thus 
denoted. 

SusQUESONG.-Cousin's Island, Yarmouth. 

1 On Johnson's Map of 17"4, 1leclicathl to Governor Shirley, this name iH gh·en to tlw Anwrcxcoggin, (A11dro•coggin,) 

as the principal of two alternate names, with the remark that it was "so called by Mr. Pop le."' Sagadahoc R., so called 
by Mons. Bellin, and also by most or all the ancient plans " Strachey's account of the Popham colony speaks only of 
this and Pemaquid Rivers, and mentions G1!1.Jert's going with an expedition for the head of the river S:whadehoc," Chap. 
X. All the indications of his narrative point to the present Amlroscoggin, and the name being tlmR applied in Johu
BOn's Map is confirmatory of the traditional use of this appellation. 

•In RA.le, Tebakooniuan, "une musure." 
s Me. H. Coll., III, 298. 
•Mass. H. C., 3d ser., VI, 120. 
•Willis' Hist. Portland, Index. 

:Me. Hist. Col., Vol, III, 329, printed Popple. He held an office in the Plantntion Office, Whlt.ehall, London. 
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ToL.Ur.-The aboriginal name for Falmouth,' embracing Portland. 
TmvEssrn, and, without the locative, Tou:ass,2 is a point in \Yoolwi<'b that lies oYer against the 

upper end of Arrowsic Islaud.3 The Indian explanation refers tlte meaning to ''breaking through." 
.This idna will 1'nit the fact tltat the by-rirnr of some uote called 1' Sasauoa," in the a~count of the 
Popham colouy,4 hen> passes through a broken place in the high walls of tlte Kennebec. Perhaps 
it may be tramslate(l "The Broken Fa.~sage.'' 

TrNK, i1pplir.<l to a mountain in Hancock County; also to a pond. It appears to be the end of 
a word, as it is in Carritunk. As the mountain is called "Big'' and the pond "Great,'' tlrn Indian 
name may haYe been iu correspondence with these descriptions; for which K'tehe-t-unk (Chetunk) 
will he the appropriate word. 

vVAUKEAG.-Kcek, in Frenclunan's Bay. This may have been Wamkeag, i.e., Wamkik. The 
uame may have been takeu from wampi,5 clear, shalloic, (water,) and kik, a locath·e, from shallow 
water near it, and may represent "Shallow Ba~·.'' 

WANflQUEAK,6 harbor iu GoldRboro'. 
W Ass is an Engli;;;h surname,7 now known in the em;tem vart of the State. 
'VEBIIANNET is the Indian name of the town of \Velis; from ireb,8 a icife, hanne, a stream, and 

et, a locatiyc; and may find its representatirn in wife-rircr. A similar appliance of this feminine 
relation rway be seen in Squa1rngu,~11et, Squawhan, .Squawkeag. 

This explanati•m is illustrated b~· the fact that about 1G49 Chabiuoke devised to John Wad
leigh ''all his iJJterest in Nampscascoke, bei11g the larg·er part of\-\' ells, on the condition of the 
annual allowance of a. bushel of corn to the 'Old "\Vehb,' (i. e., wife,) his mother."" 

\VESCl:STOGO.-Hoyal's Hiver in Yarmouth. The anaJ~·sis of this word resolves it into Kowass
koos-togne-oke, Pine-stream-tmut-plae,e; all which describe facts once true. The first syllalile has 
been dropped. 

WESKKAG is said to.mean Gras><y Rfrer. nut if it be an abbreviation for Kou:asskik, then it 
will be Pine Hfrer; ko being dropped. 

\YmsKEAG, alRo in a l't:jepscot map written Wotsqueage, snggesting Kowa.sskik, with the same 
meaning- as in the last definition, k being lost in English pronunciation. It is a small stream on the 
west side of the Kennebec, and is regarded as tlw third of the "rnns of water" passed over by 
Vrtt.>mouth and his party in lii" exploration in 1605, and mentioned in llosier's Narrative as" the 
farthest and last we passed,'' which "ran with a great stream able to drive a mill," as it now does. 
Pines once abounded here. 

"'INCHEAG BAY, east of l\lount Desert, where l\1. Cadillac lfred.10 Winne, beautifitl1 k'tehe, 
great, ag or ale, a locative. 

"\V1cHACOWICK, the name applied to Ellsworth Hil'cr and Falls. This word is of the like 
composition with the others depcl1deut on the Pine11. In one of the cognate dialects a word is 
found written t1it.~h-zrock-ak, !'Xplained as p·ine-nuts, which must be the cone.s; ak denoting the 
plural. Thus, this name will be witsch, a euphonic, lwoe, or co, pine, icl.:, Iocafa'e, Place of Pine·tree 
oones, or, more awkwardly, Cones of Pine pla.ce. 

\VISGASSET, called by the Indians Wieltcasset, has beeu thought to mean "the confluence of 
three waters." But there is nothing in the composition of the word to sustain the definition. The 
same may be said of'" the place of springs." Its origin is like that of the last word. Witschkowass, 
plural of kol, ct, locative; vVichkwass-et, Place of Fine-l'ree Cones, or Pine-cones-place. 

J J. De Laet, quotc<l l1y Wil1iainsUL1, I, '19. 
•Or Towf88. 
3 Pejepscot Papers, Vol. I, 121, callerl TowMB1Jt Bay, (!lack lfa~· ;) 'Villi:tmson, II, 347, as a boundary of Wool

wich. The syllabics et aud ic have a similar meaning. 
• Strachey, Capnt X, Sept 27th. 
6 Um.ba(Jog has a •imllar origin in ll'Onqi-bc from 11eb-:, water, g enphonic, og or ok, a locative, i. ,,., Shallow Lake, cor· 

rns1>onding with t.he fact. 
•This may have been WompNkw5, ':ith a mea11ing like the preceding. 
7 Willia' Portland, 321. 
•Woods' N. E. Prospect. 
9 Folwm's Soou., p. 120. 
1°Williamson, I, 588; note. 
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APPENDIX No. Hi. 

CONDENSED ACCOIJNT OF M. HELLERT'S EXPLORATIONS ON TH.E ISTHxU:S OF PANAMA, INCLUDING 
HIS SPECIAL EXPLORATIONS ON THE ISTHMUS OF.DARIEN; WITH SL"GGESTIONS FOR CONDUCT· 
ING A FUTURE SCRVEY. BY GEORGE DAVIDSON, ASSISTAXT rNITED STATES COAST SURVEY. 

GER~i.A.N'.l'OWN, PENNSYLVANIA, Jllarch 28, 1867. 

DEAR SIR: Haviug been at times, during the past year, connected with an organization for 
exploring the Isthmus of Darien, for a ship-canal, to connect the waters :flowing into the Gulf of 
Darien with the Gulf of San Miguel, my attention was attract,ed to the several commuuication11 
addressed by M. Hellert to Humboldt, and to the Soci6t6 de Geogrnplti6, published in ·1846 in the 
fifth volume of the Bulletin of that society; aud I heg to offer the accompanying condensed infor
mation collated from those papers. 

A study of Hellert's publiisbed explorations in 1844 and 1845 satiisfies me that he Jioroughly 
examined the ground, bnt unfortunately before he reached the upper part of the river Darien or 
Tu;rra, or saw the divide between it and the Atrato, he Jm;t, most of liis instruments. I judge that 
he obtained his elevations near that divide b_y the temperature of boiling water; that he crossed 
the divide from near Tapanaea; that from his point of crossing and from Paya he noted a marked 
depression in the divide near the heiul-waters of the river Paya; and that he 1'cached the Atrato 
by the Oacarica, which he erroneously calls the river Tarena. 

Although the loss of his principal instruments was a sad tlrawhack, p~t, jt must not be owr
looked that before this accident he had alread,y examined, crossed, aud recrossed several times the 
isthmus from Veragua to Panama; had familiarized himself with the stream8 and mouutains from 
Veragna. to the Gulf of Darien; had ascended the Cbepo, and looked upon the islands of San Blas 
in the Atlantic from the moderately eleyated mountains lying between that lmy and the Chepo; 
bad ascended the Chiman, the Congo, Savannas, 1\farea, Tognti, Pirre, and Chucunaque; measured 
the distance to which the tidal influence hacl been felt in each; bad measured the altitude of the 
valley of the Darien opposite Ohapi:gana and at Santa Maria; and from the heights of Mount I'aca 
had looked upon the undulating snrface of the Great Basin of tlte Darien and its tributaries. These 
and numerous other explorations had doubtless familiarize'd him with relative heights and dis
tances; and with a judgment thus whetted, and keenly alive to the great question at issue, we ought 
to expect that his compass, thermometers, watch, and aptness at expedients would give some sug
gestive results . 

.A.nd I am convinced that there is enough sbowu by his exploration to warrant the use of it as 
a basis for an exhaustive exploration of this region; especially of the heights lying between the 
head-waterR of the Pncro, the Paya, and the Tapanaca RiYers, and the Atrato or its tributaries. 

It is an encouraging feature in his papers that during the months he spent in his Darien 
exploration he makes no mention of any trouble with the irrhabitauts, and in fact I cannot see that 
any need be apprehended wl1en we know that a regular trade hy lmngoes is kept up between Pino
gana, Yavisa, Santa Maria, and the other towns with Panama; ·that the Indians are engaged in 
getting out India-rubber on the bead-waters near the divide; and that the rubber-seekers of the 
Atrato are gradually working their way from the left llank of that river up all the small tributa
ries coming from the Darien heights. . 

As to the altitude of this divide, I may he allowed to make the following estimate: 
From the absence of any figures giving the strength of tl1e current we may assume it as being 

nothing extra.ordinary. I take it for granted that it is not stronger than the current of the Chagres, 
'lfhich, for twenty-Rix miles below Gorgona, falls 35 fe,et. If we suppose the average width of the 
Cbagres to be 160 feet, and depth 8 feet, with sloping banks, this fall would give a current of 
about two miles per hour; and my recollection is that it does not average that velocity. 

Let us, therefore, assume that from the point where the tideen9.s in the Darien, six miles above 
Pinogana, we have a two-mile current all the way to the rapids of Tapanaca, or to the mouth of the 

' 
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Paya. I think this estimate is large and indine to l'eg·ard it as only one and one-half miles, because if 
the current were strong an<l tile descent great, Hellert would hardly propose, as he does, to dam the 
river in order to make·slack-·water uayigat10n for the canal it~elf. 

Call the distance to the mouth of the Pa~·a thirty-six. miles, antl tliYitle it iuto thr~e lengths of 
twel rn miles each; call tlie width of the_ lower part :.?00 feet; depth, 8 fef"t; cross-section, 1,472 square 
feet, &c., &c.; an1l the current t11·0 rnile;; per hour. then the ri~e per rnik would be 0.8 foot, or equal 
to fl.G fet•t for twcln: miles. · 

. Call the secoml part 150 fe1•t wi<lf", 8 fret dePp, 1,07~ square feet cross-section, &c., and the 
current two miles per hour; theu_ the rise iwr mile would be 0.8.J foet, or equal to 10.2 feet for twelve 
miles. 

Call the third part 100 feet wi<l.e; depth, 7 feet; a.re a of cross-section, G02 square feet, &c., with 
a current of two miles per hour, theu the rise per mile would be 1.2,) feet, or equal to 15 feet for 
twelve miles. 

For the four miles to the fa!L.-; estimate tht' rise at 2 feet per mile, or 8 feet for the four miles. 
These snms would givr 43 fret rb~e to the Tapan{1ea Fallt;. 
From his position at Tapanaca, (I assume nt the falls,) Hellert giws lGO feet as the ele'\'"ation 

of the culminating crest of the didde abo,·e the waters of the Darien in its highest part; this 
woul<l. gi ni the crest au elem ti on of 20:1 fret ahoYe the tide at Pinogana. 

·If he obtained this heig·ht by the experiment of hoiling- wakr, we may readily assume t.hat ht> 
made an alisolute error of 0,1 degree Fahreuheit in tllt' difference of the two temperatures; this 
would giYe au l'ITm· of 51 feet in hi;,; dptermination of the difference of elrvation, and 1mppose we 
add this error to 203 feet, we li;we 2,Ji feet as the highest point where he crossed. 

On the otlwr hand, it is to be remembered that he saw a" very sensible depression" north of 
where he erosse1l, and )lso a "SPnsible deprcsl'ion" from Paya; no1v let this sensible depression be 
54 feet beln\\· his crossiug-point, and we ha1·c an elenition of 200 feet for the divide of the Darien, 
or Tuyra, and the Atrato, aboYe the tidal water::; of the Darien. 

YeQ truly and respectfully yours, 

Professor BENJA.:mN PEIRCE, 

GEORGE DAVIDSON, 
A11sistant United States CoMt S1irvey. 

S1peri11tcndmt [.'nited States Coast Survey, Tra.~kington, D. G. 

EXrLOlUTIONS. 

In 1844, l\L Hellert explored the province of Y eragna, " walking in a zigzag direction from 
the Pacific to the Atlantic, alternately passing and repa$sing the great Cordilleras from the frontiers 
of Costa Rica to Panama; taking tbe latitude and longitude, in this firn months' tl'ip, of the principal 
points, and especially determining the heights and poRitions of mountains, the courses of rivers, and 
their practicability for au interoceanic canal.'' 

He had already examined the districts of Chorera, Los Santos, Nato, aml Paretu, in the west 
and southwest of Panama, aud has gwen the a\·prage elevatimi of the plains in the region of Nato, 
Penonome, and Santa l\faria, as well as some ·of the noted mountains. 

Up to this point of his expforations he express1>s the opinion that the route that has the best 
show of success is from the bay of' Montijo by the San Pedro River to its sources, which are only 
fonr leagues from the source of the Con a beral, which falls into thP Atlantic. But the dividing ridge 
is 700 feet aboYe its base, and the northern slope very steep. 

'l'he broad conclusion to which he arrfres is, that in tbe province of Veragua there is no prac
ticable route for a canal; and the same may be. said of Panama. 

, Disappointed thus far, he acterl upon the a.dvice or suggestion of Humboldt in 1802, that a 
thorough exploration of t.he i8thmus of Darien wouid doubtless be rich in geographical results. 

In 1845 he started eastwanl from Panama, apd determined the elerntion of the longitudinal 
plateau from Pana.ma to the Chiman, from which to carry his explorations and especially his eleva-
tions to the Ohepo and Chiinan. · 
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He ascended the Payal from the district of d'bepo. I understaml tbi:s stream to be the Cbepo 
itself, because he says, " The Payal from fall to fall pours its muddy waters into the flat, sandy 
beach of Mariprieta, opposite the small island of Chcpillo." Aplin, he says," I ascended the Payal 
for eigbt leagues, but an insurmountable fall stopped me.'' Later iuthe season he ascended the 
flattened summit of Mount Ohipo, (of medium elevation,) extending to tllc north and to the south 
and eastward, whence he could see the isles of San Blas. He moreoyer adds to his observations 
that the channels of the Chepo, &c., are not sufficient to permit a· water-way. 

The area drained by the Ohepo and its tributaries is about 1,2 00 square miles, bouutled by the 
Chiman Range on the south, and by the mountains of San Blas (or Chcpo) on the north. He then 
tried the Cbiman, but was unsuccessful in finding any availaule route for a canal. 

The longitudinal plateau on Panama Bay, and lying bet\\een the Chepo and Chiman, he places 
at an elevation of 126 feet above the sea. 

He uext tried the Congo, emptying into the northwest part of the Gulf of San Miguel, and 
failed. 

From the pueblo of Garachine, in the extreme southern and western part of the Gulf of San 
Miguel, he recommenced Lis labors with an examiuatiou of the gulf itself; aiscended the riwrs 
Savannas, the l\IIarea, the 'I'oguti or Balsas, Urn Darien or Tuyra, the Chucu11aque, the Pirre, the 
Yapes, the Pucro, and the Tugra, and Cana beyond the Tapanaca Itapitls. 

Ile establishes the mouth of the Darien or 'l'uyra at 13oeafi\ Ohiea aml (hande, and says that 
from elevations of 200 to 250 feet, and distant half a league, the immense valley opens to the north
northeast, to the east, and to the southeast, much depressed, and that in this Yalley runs the Darien 
and its tributaries. 

To take in the general topography of tbi:s great basin of Darien he aseemled the lteights of Mouut 
Puca or Paca, and saw "a river whose waters are like those of the l\lississippi, much higher than 
the land which incloses them on the east." It is curious that from his point of' observation he does 
not appear to have seen the depression in the Espiritu Santo l\louutaim; at tlrn head-waters of the 
Pncro, Paya, and Tuyra. 

This great basi11 is bounded on the northwest by lhe mountain rauge Uhimau; on the north 
and northeast by the mountains ,of Tuquem; southeast by the mountains of Espiritu Santo, and 
south by tbe lateral spur from tbe latter, embracing Mounts Para and Zapa, whence rise the Pirre, 
Toguti, and :Marea. 

We estimate this basin to embrace over 3,600 square miles. 
The vast amount of water brought down by the Darien and its aftiuents iu the dry season is 

referred to seYcral times as likewise indicating the extent of the great basin. 
This astonishing volume of water also indicates in a marked manner the l(nvness of the upper 

parts of the different valleys oft.his basin, and poiuts to tLe existence of marshy groi1i1d. ·we can_ 
not estimate the volume, becan .. 'le no data are given of the strength of the current or the area of the 
cross-section. 

In his explorations, M. Hellert ascended the Savannas;and found the tidal influence extendiug 
more than five leagues up the river; in the smaller rivers Marea and Togut.i, it ascends from two to 
five leagues; and in the Chueunaque, seven leagues higher than the villuge of Ya visa. The distance 
of tidal influence is not given for the "Pine; but his. deSL'I'iption is iuteresting and _important, and 
is here introduced: 

"The river Pirre empties into the Darien, at the village of Real de Santa Maria; it is 600 feet 
wide at its month, and carries this width for more than two miles. In ascending, its depth at low 
tide is between 18 and 15 feet. This village so favorably si.tuated at the angle of two large and 
deep streams, and on the slope of Mount Pirre, may become a depot," &c. The plain toward .!\fount 
Pirre is represented as of the highest fertility, and the region foll of fine timber, from which the 
largest canoes are made. Some of the " Bungoes,11 more than 75 feet long and 6! feet wide, were 
cut from single trees. 

We may oonclnde that in the river Pirre th11 tidal influence is felt for at least three leagues. 
Up the Darien or Tuyra the tide a.scends tw:o·leagues above the town of Pinogana, or four ao.d 

one-half leagues above the mouth of the Chncunaqne. · 
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Tllis iulauu infiuenc<' of the title iu the Darien antl its tributaries reveals the nature ot the 
extraortlinary clepm;;sion of' the great liasin and its deep inclosure in a deposit composed of recent 
formation. 

The Upper Darien, l·eckouiHg a,; such the main stream al.Joye the Chucuuaque, is fed by a gre~tt 
uumber of rh·ulets, often Yery (lPep, taking their rise in three ranges of mountains, named the Cerro 
de Pirre, Paea, all(l Espiritu Sauto. It is evident that he here ineludes the "Altas de Pucro," lying 
hdwL·eu tiw 11ortltf•1·11 extremity of the "::\Iontanas del Espiritu Santo," antl the southern extremity 
of the mou11tai11s of Tuque.sa. The names of tbc iirincipal tributaries of' the l7pper Darien are 
gi,·en as follow:,;: the Pine, the Tufrn, Coehina, "Cruti, Tumbisava and its tribntaries, Ilyati, Anisa, 
Lepe, Cupe, Citnm, Spafom, Piedra;;, Paca, Cruz, Limon, Paya, Cana, &c., &c. .And the ag-gregate 
volume of water contrilmted b~- these streams is equal, if it does not exceed, tliat of the four larger 
rivers of the J;ll\Ytor Darien. 

This amonut of watc1· supply is c\·ideutly based npon no calculation, because tlie area of country 
drained would indicate it ns too gTeat, unless the rain-fall in the nearer region to the Atrato is much 
greater thau toward the uorthw\•st, arnl we kuow that the rain-fall iu the Atrato '\"alley is enormous. 

The Yapt•s, \Yherc J\1. Hellert lost most of his instruments by the capsizing of a canoe, he 
describes as a raphl tributary of the l'.pper Darien, above the town of Moliueca. The P11cro, the 
Darien or Tnyra abo>e the Tapamiea Uapids, and the Cana, whieh he ascended, are not <lescril>ed. 

W c may well ucliPn~ hi:,; assertion, however, in regard to explorations of several months in 
Dariell, that "tlien• nre fe\v riYers which lie bas not ascended as high as possible." 

Con11neuci11g nt the head-watrrR of the Darien, he gives the followin~ general remarks on its 
course. m,.;ing· in tlw motmtaiu.~ of Espiritu and taking the name of Tuyra, its first general direc
tion is to the north mie-f(mrU1 cilst. After receiYing the Setleganti and Cana, its course to the 
rapid>1 of T~lpan{tca is Hortb-uorthea,.;t, then north-north west to the P11cro; thrn abruptly west for 
8 or 9 leagues; thence Wl'St nortlrnest to the Gulf of Sau Miguel. Its upper part, from the Pncro 
to its somee, may liL\ e,;timatt>d at !!(i to 30 leagues, which will give a total of MJ or 55 leagues for 
its lf•ngth. 

Following the Darien from its months, Boeas Chica and Grande, he describes it as follows: 
From l1oca Chica to the Yillag-e of Chapigana, 11 miles, a small chain of hillocks, about 100 

feet high, horders the riYer at a distanct> of 11 miles. Opposite and nearly east of Chapigaua the 
banks arc low, and tlw Yal1ey "0n face:: of Chapigana lie estimated from ouservation to be Mi feet 
abo,-e the lernl of the s<'a. From the riYer l\farea to Islas los Lagartos, the. left hank is ,-ery low, 
and in sc\eral places periodically snbmcrged. A great part of t11e banks of the Lower Darien may 
he said to be covered with mang-ron's, a.ml periodically submerge... From Santa l\fm·ia, at the 
mouth of the Pirre, to the rapids of Tapana{la, the banks are from 30 to 80 feet high, sometimes 
more, rarel:> or 1ie,"cr less, their slope more or less abrupt, and they perfectly shelter from innnda
tionR the up1wr region bordering\m the l>a.rieu. Iu fact he declares, in another connection, that 
gooa roads for tra.cking can be built on the banks of the upper riYer. · 

'rhe Yalle;r of the Darien, in the vicinity of Santa Maria, he estimated from observation to be 
158 feet above the sea, and he used that as a base for his subsequent observation;,;. The geuernl 
incline of {.he banks of the river is from east to west, with the longitudinal course of the valle.y. 

The Upper Darien he could uot study so well on account of the loss of his principal instl'tl· 
. ments, and because of the difficulty of penetrating the mttrshes, and having to swim a large nnm-

lier of streams. · 
Frnm Boea Chica to }foliueca, four miles alwrn the month of the Ohucnnaquc, the depth of the 

riYer <lecreases, with few exceptions, regularly from 44 to 13 feet. From 6 miles above Pinogana, 
where the tide ceases to flow, (and 13 miles above Santa Maria,) to the rapids of Tapanaea or 
Pelisa, the depth of the rirnr in the dry season is ueYer less than from 8~ to lOz feet. In the wet 
seaoon the level of the water is from 5i feet to llz foet, and occasionally as much as 16z feet higher 
than in the dry season, according to localities. __ 

In: a subsequent i1aper he says the depth of the Darien in the, dry season, from Santa 1\Iaria, 
at the mouth of the Pine, near Ohncunaque, range& from 4 meters ( =13 feet) to 2 meters, ( =6cr feet,) 
and that during the wet season it often rises to 8 meters, (25 feet,) but oftener to 5 meters, (16t feet.) 

The-wet season he mentions elsewhere as July, August, September, Oct-0ber, and November. 
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The Darien flows generally o•er a bottom of sandy mud, coarse sand, and small stones. No 
rock is indicated in its whole course from its mouth to a little below the rapids of Tapanaca; and 
in no part of M. Ilellert's various papers do "Ile fin<l the lea;;t intimation of anr rapids on the river. 
This is consistent with his general project for the course of a canal, wherein he proposes to use the 
Upper Darien ,itself, from the rapids of Ta1mn{tca downward, or by. the Paya and Darien; and he 
thinks that in oul,y thirteen to fifteen places 11 ould it lw Heccssary to dredge bt>low the falls to get 
the adequate depth of water for large vessels. 

The heights which separate the llasin of the Darien from the YallPy of the A_trato begin uot 
far from the village of I'ucro, which, on a map of 1851, i:,; pl11ccd 10 miles ahon the month of the 
Pucro and 3 miles abm-e its confluerwe with the Topalizfl. 

Standing on the heights of Pt1cro, (4SO feet,) the depression between the monntaim; of Tuquesa 
on the north, and the mountains of Espiritu Santo on the southeast, is •-ery marked, no longer 
partaking of the nature of mountain but of "heights;" \rhile "the immense valley is easily seen 
through which these two great rivers (Darien aHd Atrato) fiow at such a small distance from each 
other." The distance whicl1 separates the Upper Darien from the f.ower Atralo may betra-rnled in 
six hours, but the foot-tra\eler iR obliged to make man~- wiu(lings in this woo<led country. It is prob
able that an exact study of the ground would dewlop a more direct roa(l, nn<l rertnce the distance 
to not much onr 10 miles. · 

From this point-Pucro-at a ,;light eleYatiou are distinctly Reen the fires llurniug in the south
west in the Yil}age of Para, on the Darien; in the ;;on th thoS(' of Taparn\ea, near the rapids; and 
in the east one-fourth south, the valley of the Atrato. 

The heights separating the Yalley of the D;irieu and tlte Atrato, bPgiu, as before staterl, not 
far from Pucro, pass between the Cacaricn,1 a tributary of the Atrato, and the rapids of Tapana.ca 
or Pelisa, and lose themselves he;yond the aneieut gohl mincil of Ua11a, (a trilmtary of the Darien,) 
in one of the lateral spurs of the mountains of Choen, in whieh rise the l'irn\ Top1ti, and :Marna. 

Ju this depression, nearly four leagues long, the heights rise only liO feet alJoyc their base. 
But at one place in this di\·ide, to the north of the point,2 where Ile pa,;;srK from 011c river to the 
other, (Darien to Atrato,) there is quite a sensible depressiou iu the chain of hillocks, but the 
guides refused to follow this line, prete111Jing they did uot know the road. Ile adds "that if' this 
depression is very great it may lJe of much assistance for further stndy, although ll,r it the distance 
may be further from the Darien to the Lower Atrato, b,Y a mile or two.'' 

"The culminating crest of this chain of hills, which on the east border the -Darien and sep
arate it from the valley of the Atrat-0, has an altitude of ncarl,y 160 feet above the level of the 
waters of the Darien in its ~ost elevaterl part, on@ mile distant on the right of the rapids of 
Tapaniiea." At two miles to the north of this culminating point, the ground gradually slopes over 
an extent of 13 miles; then it becomes an alrnost horizontal plain ornr au extent of 71 miles to 
the shores of the Atrato. I 

JJnt if the Darien i;; dPscended from the rapids of Tapan{tca to the Yillage of Paya, nearly 7~ 
miles lower down, a very sensible depression is noticPd in the dh·idiug ridge, of which a distinct 
view is obtained from the heights of' Pucro. '' If this depression offers the facilities I suppose it 
does, there is 110 doubt that the canal onght to start from Paya, anu not from Tapanaca." 

Concerning the geological formation of thi::l ridge, we deriye no information from l\I. Hellert's 
reports. Ile says, "The height,; whiul~~parate the Darien from the Atrato are all composed of the 
debris of;_ surrounding lands, and rest'iwer_ywhere upon beds of cla.r and marl." The ground is com
posed of recent alluvium, and no rock i:,; in<licatetl in the banks or llottom of the river <~xcept a 
little below the rapids of the Tapa.mica. 'What are the characteristics of the rapids or falls of the 
Tapanaca are nowhere mentioned; whether an absolute fall over a rock;r wall, or of the nature of 
rapids over a steep rocky bottom. 

Of the banks of the Atr-ato he declares that he has not seen the immense marsh between the 

1 Hellcrt always speaks of this stream as the Tar.Sun,, which is really not a tributary of that stream. That the 
Cacarica is here intended is provcrl from the fact that in his estimate of distances for the canal, &c., he places the 
mouth of this strenm :Ht miles frol!l the 1'arr111a mouth of the Atrato, "t_hile on the Admiralty Charts the distance is laid 
down as 25 miles. 

• Hellert probably pa&ed the divide from nea1· the rapids of TapauiWa, or the village of Tapanaca, to the Cacarica. 
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divide arnl tlle mouth of the Atrato as laid dom1 on most maps. Its shores are really Yery lo"'' 
but notwithstanding· the extraordinary <lrong·ht '"hie11 ]H'eYaile(l iu 18J:-i over all the coast from the 
Gulf of Maracaibo to Cape Tiburon, he cannot admit that flnclt a marsh conld become dry in the 
coarse of a year~ as lie appears to lrnY(' found it. 

Bis e01wlusio11 is from a co11l~mTe11ce of uatnral faeiliti<>s and knowledge of the difficulties 
attending other isthnnus canal 1m\jpcti,;, that the Isthmns of Darie11 ii:; the oJJly one by which any 
canal project can succeed promptly and at limitrd expenf'c. He dewnninate:-; it the real ke'\ to the 
Pacific. < 

l\L Hellert frequently refers to his chart as pres<>nted to the Soeiety of Ge>1graphy for tlleir 
examination; but it is uot published "ith the prnceediug,.;. 

Of the climate on the 1>arien, and of thi;.; great trarnffCr8e brt>ak, he sa~·": "'l'he t•ast winds 
blow from G a. m. to 7 p. m. During the night the westerly wind preYails, and in the raiuy Heason 
the wind i::; from north and nortlnvest." 

A short hut iniitrncth·e table is g·in'n of the mean olJspn·Nl if'mpPratnr(' taken at from ~.G to 
3.0 feet below the surface of the soil, aml in the shade, on tiH' Isth'rnns of Panama. arnl in tl1e Da
rien, in 184J and 18J5. His hygTomNric obsernttious shmY that he was at cauta :\[aria in :uard1, 
18JJ; Pinoga·na, iu April, 18J.j; Yav-isa, in .ltfay, lb!3; .Marca, in June, 18J;j ; and Clrnpigana, from 
July 1 to July 8. 

ISTIIJIHIS OF PANA~IA. lSTH:\IrS OF DARIEX. 
Fnltr. Fnhr. 

184J. "At Chagres ....................... 8'.!.3 18H. At Il'la Iguana.............. 7,-1,;) 
Panama ...... :. . . . . . . . . . . . . . . . 8Ui Cllapig·ana. _ .. .,. . . . . . . .. . .. _. _. 7D.:J 
Chorera ... ~.. . . . . . . . . . . . . . . . . . 7!!.5 Santa l\laria ................... 77.;:; 
Peuonome . . . . . • • . . . . . • . . . . . . • . 7!!.0 l\Iolirwca ....................... 71.U 

18J5. l'ortobello ..................... 81.7 18J5. Cana .......................... 73.4-
Atrato ........................ 78.1 

PLAN" FOR EXPLORATION OF THE RIYER DARIEX, ETC. 

I suppose the party to be limited lo the smallest number that can prodtwe results comhinell 
with accuracy, and giYe mutual protection; a11<l that a GoH:rnmeut Yessel carries it t~ the C3ulf of 
San l\Iiguel, and as far up the river as Chapigana, whence it may be forwardetl in launches to Pino
gana, 20 miles higher up. Thit; party should be composeu of a chief engineer and tliree assistant 
engineers, with probably two oftieers volunteering· from tlie ship. 

The chief e11gineer should control tlrn orga11ization of the part.r aml the plan of work nuder 
general instructions, limiting the area of exploration. \Yhen the details of the surwy ha.Ye been 
commenced he will pass into the couutry to study the general topography of the section embrac
ing the problem at iss1ie. I suppose that he can start on this exploration with an officer from the 
ship, one of the handiest men of the ship as cook, and an interpreter, besides the eanoe-men. 

The first, second, and third assistant engineers are to have each a canoe, with three canoe·men 
in each; a handy man for general assistance from the \·essel, awl an interpreter; the first as8istant 
to have charge of the sun'eying details, under diredions of the chief~ and to make all the obsrr
vatious with the gradienter for le\'el, eolll'ses, dh~tances, and altitudes. The man "1"1ith him i,;Jwnld 
be able to record the obsern}tions, and to r.egularly duplicate them each night. A regular cook 
should accompany this party. 

I would start the party with forty days' navy rations, with but few lu:s:urics, and the simplest 
outfit for cooking, &c. Or if rations could be sent after the party and overtake them, it should 
start with twenty days' rations and ha"\"'"e twenty or thirty more to follow. 

Two tent-flies might be carried, but the canoe-men make necessary shelter for the night from 
leaves, &c. 

An officer from the ship should have cliarge of a heliotrope on the heights of Pirre or 11aca, to 
give and receive signals, if practicable; to ob::;ervc the azimuths of signals, &c.; and ta direct at 
Pinogana or Santa Maria a full.series of tidal obsenations. 

Two plans of general operation are open for prosecution. To ascend the Darien Ri rnr at once 
34 
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with the wl1ole party to the divide, discoyer the depression, and work eitlier to the A.trato or 
down the Darieu. 'Yith a Yessel on each side, tllis has the advantage of alwap approac!Jing t!Je 
sources of assistance, arnl the eHgineers being in good health can be engaged in exploring for the 
(le}ffession. It has the great dismlnrntagc of commencing an important inYestigation without 
expe.rience in a conntry where thi8, and a knowlPdge of the native character, are of the greatest 
importance. 

Operations should commence from Piuogana, where the river is supposed to be about 100 ~·ards 
wide, with a depth of 8 or 10 feet. This town has bungoes trading to Panama, aml part of the 
country in the Yiernit.r iR nsed for raising stock. 1\11 interpreter can doubtless be obtained here, 
and canoes and caHOtHllPll. Canoes rate at about 80 c1~nt;.; (sih·er) pn day, (locally known as a 
" soft dollar,") and canoe-men at the same per heaLl, although their usual rates are barely half 
these prices. ::\Iuch more work can be gotten from tlte natiYes by a judicious use of presents. 

·while the arrangements for asccuding the river are being made, the obser•ations to be here
after detailed shonltl be made at Piuogana, antl an examination of the whole basin of the Darien 
made from the heighfa of Paca or Pirre. I consider it very important to make this attempt because 
thit:i mountain (or ruonntains) a:s laid down on the maps is nearly on the prolongation of the Pucro, 
Paya, and Tapa11{1ca, aud possibly the great depression aL their headwaters rnay be visible. If it; 
is, I would open space enough on the eastern sit1e of any height in tbc Yici11ity to show signals b.r 
heliotrope or fire, toward the drpression; and mmld run a line of le•·els, courses, and tlistancps 
to the bench at .Pinogana so that zHtith distances obscrYed from the di,-ide would be of senice. 
1t may he •ery nsefnl and important to communicate information either ''ay by heliotrope flashes; 
for this purpose a s.rc:tem similar to that which I dniS('d in lb:il for difil'reuces of longitude may 
be used. AppeHdix n wjJJ explain the manner nf using signals. 1'he Davidsou heliotrope, weigh
ing six: to teu pounds, can l.Je easily used for this work. 

l'ending the arraugemeuts for starting, I would determine the latitude and longitude (by chro· 
uometer) of l'iuogaua, with ohsBrvations for azimuth and variation. 

The six-inch Gamhey yertical circle is-preferable to less accurate bnt more portable instruments, 
hccause it has goo(l illumination for 11ight obsen-atio11s if necessary, is better graduated, and 
admits of repetitious hy double-zenith distances dirn:tl.r arnl b.r rdlexion. Jt, is also easily and 
l'a})idly rnanipnlatPtl. 

l?or latitude, hy night, obser•e at lea~t two sets of six repetitions:, each of double-zenith dis
tances, on a north star near (•nlmination, and the same upon one or more south stars, noting the 
times hy the chronometer, rceording position of the circle, the temperature, and the barometer. 

If night observations arc impracticable, then observe double-zenith distances of the sun, ou 
hoth limhs, before and after meridian, directly, and, if practicable, by reflexion; six repetitions can 
eaisily be made in cig·ht minutes per set, including the remliug of the verniers aml lcwels. 

·For time, observe doul.Jle-zenith distances of two stars nearly cast and west; two sets of six 
i;rpetit.ious each on each star, noting times, le\'els, barometer, thermometer, fiwe of circle, &c. 

If night. observations are impracticable, observe upon the sun's upper and lower limbs, when 
uot less than 200 high; two sets of six repetitions should be ob:;crved upon each limb. neverse 
the face of the instrument. 

ObserYe for time whenever opportunity permits. If practicable, determine the temperature 
of the earth tliree feet below the !'lurface aml in the shade; repeat this experiment at the divide 
and othn points. · 

All the obscr•ations hy day ma.r he made between 8.00 a. m. and 0.30 p. m., or between 11.30 
a. m. and 4.00 p. m. 

If it is at all feasible to carry the vertical circle over the whole route, it will add vastly to the 
value of the results, and to our geographical knowledge. It certainly can be taken by canoe to 
Pucro, Paya, Tapanaca, and intermediate points. It would be of great importance at the mouth 
of the Cacarica to detrrmine the latitude at least. 

Tidal observations should be established at Pinogana upon first reaching there ; the readings 
of the tide-gauge i;hould be referred to a 1:>ench-mark, and this in turn should be referred to the 
point where latitude aml other ohsen'ations are made. • 

For the instrumental outfit of the chief engineer and assistants see Appendix: A. 
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Leaving the smTcyin;.; p:irtr, compo<w<1 of th 0 first, ;,;ecowl, anrl third assi':'t:mt euginN'rs, lD 
coutiuue tlw 1·.·ork up the D<trien, as dPtailed hereafter, tlw eliil'f e1q.:'iHP('I' shonld as<·P11d thP river, 
making en;ry exrrtiou to obtain a Yie1Y of tho divitfo arnl of the depn•ssio11 noti<'t·d l1y Ikl!ert iu 
that divide; aseen<l the l'twm to th\1 Pnero Yillagr, and, from tliP lt(1i;.d1tc; 1war it, ascertain tlrn 
g(~ncral position of the did<lP, arnl dt'iermim• it:-; direetiou; al;.;o "-lwtl1Pr the 11atin1s had any rcg·
nlar trail from Pncro across it to the A.trato; otserve for latitu<lc' aa,l longit.mle and make obsc1Ta
tions for aJtilude a1Hl hearings of all well-marked oh_i('d;;, especially of sud1 as rniglit lie obsorve\l 
upon by tho f;U°tw,ring party. :Mounts Pirre and Paea shouhl be particularly obsern~d up011, awl 
some mountains to the southward in the Yicinity of Caaa. From tlw position ocenpied, ascertain 

' by band-leYcl and aneroid the height ahoYe the Puc:ro. Ifrllert says that from this Yicinity lw 
s.aw the fires of Para ou the Darien lmrning· i11 the i;;onth 1Y<·st; in the south tlrnse of 'l.'apauaea 
near the rapid;;; and in tl1e east 011c-fonrth south, the Y<c1l\·~- of' U1e ~\trato; while thl• wl1ole basin 
of the. Darien lay at 11is feet. 

AseP1H1 tlw Daril'u to tlw rapi11s of Tap:111:ka, allfl tl1e lwlim1 yilJag!' of Tapawl<'<l, on tl1c Ta
pauaca, "·hich rises iu the dh-ide, according to the maps. Hellert sayf> tlt<lt the eulmiw1tin~· cre;:t 
of the didde pas an altitrnh• of w?a1·1~- lfiO f( 1Pt alwn• t!w lt•\-p] of the waters of tue lhri<·n i11 it;; 
most efovated part, oue mile distant on the right of the T:qiau:\1:a l:apid,.;, nnd that from Uiis <·oast 

. lie saw a "sensible dq1re,.;si1m '' to the north ward. Thi" t1epression l1t• al,;o sa '' fhnn l'a~-a Yillag"(', 
which he places nearly opposite the month of the Pa.Ya. l\leasure tlw hPight of tlii;; cnlmi11ati11g
crest above the Darien IJy hand-lp\-cl and a.ncroill, anil, if po>;siblt;, dl'termine its latitude, allll ol•
sern" upon all marked objects and tlw smoke from any Yillages. The amiroximate position of tlH• 
"sensible depression" ma-y be detcrmiuecl from here. 

Descending the Darien to the mouth of the Paya, go up the Pa;va as far east,n1nlly as it nrns, 
and at the village near the di,·ide procure guides, if neel.':;sary, to crnss tlH• diYillP h~· tl1P rt•gnlar 
trail used by them; determiuing, with haml-h•Yel and aucroicl, the summit of the di Yitle, aud the 
depression of the point wh1~rn 1h<> Cacari,~a or either of its tributaries is struck. · 

If it is not prndicahfo to obtain g;nitles who knmY ·and can point out the grcah'st dqJrcssion 
in the divide, aud if the JH'C\"ious eYi<h.'11cc from points ou tl1f' rin~r, from l'ucro arnl from 'l'apa-
11{wa, still points to this locality, the jmlgme11t of tlw chief will han~ to dC\-ise mcan.-1 of 1irnli11;.:- it 
through au almost i111pe11<•trablt· forest. 

H tlH\ dh·idc is geuernlly fiat-topped, I take it for granted tlrnt wet groulll1 will exist at the 
fiattcf>t or at the lowc;.;t point, and that the drniHage from it will i11 a measure afl'or\l some ii11lirn
tions. J\l01·<1over, tlie. 1iatin~s would not cross rl'gnlarl_y at a part sul.~ject to onTflow, bnt \\'hl're 
they would han.• a fair path eYen in the wet season. 

J\i;y impn·ssion is, that \\"itll a goo11 1mml.Je1' of judicious prest'nts 1111wh <•an be learrw<1 arnl ac
complished; but not hurriedly in this" pocopoco :'conn try. Kimlut•ss will do 111rn..'li ; force and ha\! 
temper, nothing. En111 if the natives refuse to communicate an~- lrnowledgc of tlil' dh-id<', it ma~' 
ue practicable to ascerLaiu from some elm·ated poi11t, or from some high tree, n·ry HParlr its po~
tion. 

Jn the mean time, pre1mrations should be nuder wa,r for getting t"·o or three canoes upon tlw 
Cacarica by carrying them across or by building. 

If the depression lies between the head-waters of the l'aya arnl Cacaricn, as Ilellert lwli<'\-e<1, 
I think its general position will be reduced to narrow limits, f~·om the preliminary ohserrntio11s. If 
it is necessary to wait for the arrival of the suryeying party to make a dt'tailetl and exhaustirn 
search, I would cany the regular work up the J>asa, aIHl all its trilmtaries comi11g from the east· 
ward, as far as deemed necessary, arnl leave l.Jenchcs en route. Dcscen<l the l'nya to the trail ovm· 
t11e divide aml run cour:';es, distances, and le,·els over it, or on a line opened for the pnrpm-m to the 
Cacarica, and carr.r the regular sun·ey, to the northward, up that stream or its tributar.v, and up 
every tributary comiug from the westward. This work·wonld exhibit the apprnaeh or diyergcnce 
of these streams, the rate of increase of elenltiou, and its relation to the le,·l.'18 over the trail. 
From this a better judgment can be formed of the localit,r to be examined speciall,y. The same sys-

. tem of exploration should be made near any indicated depression. 
Ilut at tllis. stage of'thc expedition the determinations of the chief engineer and of the sur-
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veying party will lrn·rn sufficiently developed the position of the greatest depression in the divide, 
and so will limit the tinal exploration to within comparatively narrow boullds. 

Across the divitle run a line of le\~e]s, conrses, awl distances to the stream flowing to the 
Atrato, and down that stream, as indicated in the dnties of the first assishnt engineer. 

ln this gP11eral 1ila11 it i..; snpposP1l that a F11itf'd States vessel is lying 011 each side of the 
isthmus to asi-dst tlw party, aml ai1l, if 11cedfnl, in the actual exploration. '.l'hp vessel on the Gulf 
of Daric11 might niakt' an exami11atio11 of the months of the A trato, arnl !'!Pull a party tu 1.he mouth 
of tlw Oacariea, 2;; miles from the mouth of the Calio Tarena, to determine its position, and possi~ 
bly to ascend the Cacarica. 

The n'sHel in the Darien HiYer coul\l make a thorough examination of the Darien from Boca 
Chica, or from Sanmnas Hi Yer, to Pinogana; and if this was not completed it cotlld be finished by 
the snrw;_ying part~- upnn its rRtnrn from the dh-ide. Iu this snryey it wollld be advisable to as
ct>nd a~ul snrYry the Pirre HinT, as Hellrrt's 110tes indicate it a" a ,-aluahle stream on account of 
itR depth and" id th. 

Hourly barometric ohservations should be made on the vessels from 5 a. m. until 7 p. m., and 
the amount a11d time of rai11-fall ,,;iwuld recciYe s1wcial attention. 

OF'l'FI'l' AXD DUTIES OF THE FIIrnT ASSISTANT J;NGlNEI~R. 

Gradienter.-Start from Pinogana with lPYPls refPrrell to ht~nch-nrnrk of the tirlal obse.rYa
tions. Select a position as far iu adnrnce as practicable, choosing OJM that combines most adyan
tages for leniling, for distancm; a11d courses, anJ for the determiu,ttion of outside objects of topo
graphical i11terest, and to check the work. For these purposes it is desirable to occupy both sides 
of the ri>er alternately, or the reaches of the ri\-er, iu such_ a manner as to obtain dews to th.e 
nort lt wnrd arnl south ward, t>specially at the outset. 

'.l'he plan of a di1y\; work would be something· in this order : 

L" 

3'---- l~''' 

J,, L', L", &c., represent the succestiive positions of the first engineer with the gradienter, which, 
instead of spider lines Uable to destruction in a drenching, should have marks ruled on parallel 
plain glass and st>cnred to the diaphragm so as to admit of the usual atljrrstments; 2, 2', 211 , &c., 
those of the second eugineer, with one of the levcliug an1l distance rotls; :J, 3', 3", tlwse of the 
third engineer, with the second leveling and distance rod. No. 2 is tlie position of the back rod at 
ti.le start; L, that of the gradienter; and 3, that of the fore rotl, tielected by himself to see L and 
the next antieipatetl position of the inHtruuient at L'. L observes upon 2 for level, course, and dis
tance, and signals that he can go forward to choose a position (2') for himself that will see the two 
anticipated stations L' and ll'. Then L observes upon No.~~ anll signals him to that effect, leaving 
him to make any examinations of the stream or otller duties detailed ; and after making any extra 
obsen·ations, L n11ffes to L' at once, observes upon No. 3, and signals him to remove to a position 
(3') beyond 2' that will permit obseryatious from the yet unselected station L". This system of 
progress is available for going down as well as ascending a riYer. 

Probably three miles per day can be made iu this manner. The records shonltl he duplicated 
Hery night; if practicable, the courses and distances should be plotted to allow any direction~'! made 
upon the divide to be fixed. The note-book mled in squares throughout, so that the scale may be 
one inch to a mile, should show the general plan of the river, features of bank, &c. 

From the starti11g-point, and from m-ery available position that will see the greatest number or 
natural objects, observe the bearings of any two well-marked and readily distinguished mountains, 
situated to the east-northeast, and also the peaks of Pirre and Paca to the southward. Tbe posi
tions of ·these mountains will, in the earlier part of the work, become well enough determined to · 
serve as points upon which bearings can be takP.n from the higher reaches of the river, and thus 
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aid in testing the courses and distances, and iu some degree the ele,~atious, especial!J iu the enut of 
the gradienter being lost and recourse had to Jess reliable metl10(ls. J\lonutf; Pirre and P:i.ca would 
appear to be wt>ll sitnate<l for tliis pnrpose; they lie son th warll of Pinogana ten or fiftreu miles, 
according to different authorities. :Xone of the maps indicate isobttcd peaks to the eastward, yet 
some marked o~ject will donlitl(•ss p:i:ei-;l'nt itself to tl1c ollserw·r. 

Observe Yertical angles with tl1e gTadicnter upon all olJeets, as adding to our geographical 
knowledge as well as Yeri(ying that already acquired. 

Hellert says that from the height:,; of Paca lie was alile to owrlook the gTeat liasin of the 
Darien; aud from tlrn peculiar poi:;ition of this mountain 011 the prol011gation of the Yalleys of the 
Pncro, PayH, and Tapanaca, it may lie very desirable to open a Yiew to the eastward upon sonHJ 
oue of these heig·hts that will permit olisen-ations toward those stream;;; aml the diYidt>, au(l admit 
of Yertical and horizontal a11gle8 heing meai-mred to tesl the altitU1les, courses, aml distauceR, aIHl 
for commnuicating siguals by heliotrope lietween obsen-ers on thei-;e heights and otilers ·on the 
divide. If its position is determined before the exploration startl; up the riYer, the obserYer 011 tlw 
diYidP may with certainty dire.ct his heliotrope to the Paca statiou. A system of heliotrope siguals 
is described in Appeudix B. 

\Yhen on that part of the riYer running genera1ly nortll-northwest and south-southeast, com
mencing a few miles below Pinogana, every opportunit~- should be seized of l1luft' bank, 11ill<wk, a111l 
reach of the riYer to look for the depression \Yhich will lie between east and sonthl•ast. Uonsnlt 
HellPrt for the extent of this g'eneral depression and for the lireak or breaks which he saw in it. 

Observations of this kind upon the <liYide will limit the exteut of the exploration aIHl possilil;v 
fix the position of the lowest point in it. Al1ni;n.; ohserve thP angle of elt•Yation of tht• lowp,,;( part. 
of this divide, stating in the notes whether the view is clear, &c. Note ali:;o the time and state of 
Ute barometer and thermometer. 

The record of the readings upon the Je...-eling rod made by the obserwr himself, and of tl1c 
distance wires and horizontal circle, will be entered according to the annexed form, Appendix C. 

The opposite page' or the record slionlrl he UilPd for vertical angles aml eYery particular relating 
to the operations; nothing whateYer should be left to memory, and too mau~· notes cannot lie 
giveu. 

Each day, when the labors arc closed, dri\-e a stake in the border of the strPam near the eneamp
meut, make a notch on the stake to mark the surface of the water, and note the time and weather; 
when lea\-ing next (lay memmre the rise or fall from the mark, and state time, weather, &c. ~ote 

1iarticnlarly the rain-fall in any available vessel set out duriug the stay for the purpose. If the tin 
pan, kettle, or pot should not be cyliudrieal and ftat-bottonwd, state uimeusion:,;. 

Make a recognizable bench-mark each night upon some prornineut tree. 
Each morning and night make special e:xaminatious for the mea1i 1Jelodty of tile stream by 

floats, and its wiuth and cross-section by actual measurement and sufficiently munerous soundings 
with the sounding-rod. Appendix G giYes some of the details of the operation, with f'ornmhe ~n· 
deducing results, if desirml in the field. 

Determine the positiou of the mouths of all tributaries, and whenever practk~able thf'ir siz(', 
&c. Note the names given by the natives. 

This system of observation will be carried up the stream or its tributaries as indicated hy the 
results of the exf1loration of the chief engineer, and this snrvt>y, to the point or points where the 
divide is to be crossed. Although regular paths exist across this diYide and are regularI~: used by 
the inhabitauts of Pncro, Paya, and Tapmuka, yet it is more than likel.v that lines will lrnve 
to be opened; for this purpose, as well as for clearing, for encampment, and shelter, the canoe-men 
should carry ~achetes with them. 

Where the stream or streams are left in order to cross the divide, a bench-mark specially indi· 
cated sllould be made, and also a secret mark upon some easily recognized object. The same should 
be done at the summit, and on the northern and eastern sides of the divide whr-m reaching any of 
the tributaries of the Atrato. From these points observe, if practicable, upon· an the mountainf; in 
view, and on the smoke of Yillages, &c. 

In descending the tributary toward the Atmt.o, I presume it practicable to work with three 



 

270 RHPORT OF TIIE SUPBRINTBNDBNT OF 

canoes as in ascending the Darien, in whid1 case the sauw system of river-work will be carried out.. 
Should only two can()(>S be arnilable, the system of back aml fore sights slwnld be persisted in, and 
the operation of lt>Yeling, &c., will he exactly similar to that on land. This s_ystem of le\-els should 
be carried to the s\,-arnp-waters of the Cacarica or Atrato; but the courses and distances through 
to the Atrato, wl1ere the latitude sl10uld be determinetl. 

The maps indicate that the Cacarica, or some large tributary of the Atrato, empti~ into the 
Atrato, in latitude 70 51 ~ 1 , after coming twenty or thirty miles from the southward, a.long the east 
base of the mountaius of Espiritu Santo aml the divide, converging slightly from parallelism with 
the Atrato, and that in its course it swells into seYeral small lakes and ponds. Bellert says, there is 
no marsh between the di\ide and the Atrato, but the aboye formation g·iYen in Trautwine.'s .map, 
and the existence of swamp mentioned in his notes, would indicate much overflowed land eyen at 
the dry season. At the wet season I deem it next to impracticable to follow this stream through 
the marnh, but would run for the Atrato by compass. 

In the dry season, eYen without guides, it is deemed practicable to follow the Cacarica, though 
eyery lakelet might make it neccss<try to search its borders for the ontlet. ·when making such an 
examination, foaye a well-blazed tree aml a large "'hite muslin signal nailed to the tree where tl1e 
stream enters the lake, as a mark for returuiug a8 well as for obsen·ation in course aml distance; 
and so for the outlet of each lake. A piece of white muslin of ginm length serves uot only for 
cmir;;es as a mere sigual, lrnt for obtaining the 1listance across, by the wires of the gradienter, and 
leaves the canoes free to search for the outlet. The work thus progresses rapidly. 

If all the signals thus set up are destrosed before returning, the courses and distances and 
blazed trees will mark the track. 

The steel barometer (\Vi.irdemann's) should be read ernry morning Lefore starting, and the ane
roids of the assistants should be compan\il arnl noted; also .at night as soon as practicable aft~r 
closing operations. The height with reference to the bench-mark sh6uld he noted. l'ractiee with 
this barometer should be acquired before starting, by several times filling it to give facility and 
knowledge in manipulatio11. An extra glass c,ylim1er should be carried lest tl1e one i11 the barom
eter be broken; aml an extra steel cap to cover the top of the mercury column should be supplied. 
One pouml of mercury is 1511fficient. Instructions for the use of the steel barometer are given in 
Appendix F. 

Aueroid8 must be taken that are the least liable to derangement from jars; the coefficient of 
temperature should be carefully determined, and the instrument afterward tested for altitndes over 
a railroad with large: well-known grade. Of course, the baromet.cr obserYations are not strictly to 
he relied upon; but they afford opportunity to test the value of their results in such uudertakings. 

Appendix B gi\·es tlie correction for horary changes of the barometer, as deduced from the 
Girnrd College 0Lsern1tions. 

At night the observations of the first engineer should be duplicated, copies plae1;d in clwrge 
of the second assistant to provide against tlie loss of originals, and a general comparison of the 
day's work should be promptly made. 

OUTFIT .A.ND DDTIES OF THE SECOND .A.ND THIRD ASSIST.A..i\T ENGINEERS. 

For outfit of instrumPnts see Appendix A. 
In running the levels up or down the rivers the general plan of selecting stations, &c., is 

detailecl under the duties of the first engineer, and need not be here. repeated. 
As soon as the second or third engineer has selected the position for his rod, and before the 

first engineer h ready to obsenre, Ile should make some soundings across the stream sufficiently 
uumerous to get the accurate cross-section of the river. Also find the width of the river by a line 
jIDrncdiatcly afterward measured with the tape line held in reserve for such purposes. If practicable, 
Jet the staff section be sele.cted llear and above the mouth of a stream; and particularly note the 
streams passed, thei;r size, if practicable, and geueral appearance of current, &c. Get the cross
section of the trilmtary near which the staff is placed. 

·when placing the leveling-rod in position drive a short stub into the "ground, and 1>lace the 
foot of the rod upon it so that in turning round to face the back ohservation no change in height 
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will take p~ace. If the station must be in the water, <lrfre in a stake so that tlie top will be near 
or at the surface, and noto the conrlitions mlll its (fo;tance from the hank, the hDight of the klink, 
&c. .If the staff must ueeessarily be in derp water, note the surface-readiug, &c. 

The height and slope of Ute banks at each station awl tlteir formation will be particularly 
noted; the marks of floods .,m be important. 

A sounding-rod can be easily made and marked by notches; care must be taken to keep it 
perpendicular when sounding. lnien it is Hot handy or ad nrntngeouf.\ to use it, emplo,\- the line w-ith 
a one-pound lead; note the nature of the bottomi aucl the approximate velocity of the current ; 
the length of the canoe will scrvG as a measure for this purpose if the time of the float pasfling that 
distance is noted closely. State in what part of the stream tlthi rneasnl'e is taken. Compare the 
sounding-line with ihe tape-line, and always record thP co111parison. 

Each eng·ineer (second and tl1ird) should h:we an azimuth-compass, if practicable, with a, 
metal circle instead of paper, as the latter is useless after a drenching. The way in which the 
uurnhers round the circle increase is to be noted. Take hfmrings of the gradienter a1Hl tlrn othP1' 
staff as checks, and then upon all objects of interest visil!le, cs1wcially upon any :-;i~·nal that may 
have been St't up to mark ti:e mouth of some stream, &c., aud tangents to all bemlfl in the river, 
estimating their distance, &c. 

\Vitb the hand·leYel the heigl1ts of the bauks should be measured at every staff stati011; lines 
of approximate levels may be nm to any hillock, &c. 

At each stoppiug-placr, observations will be made of the aneroid, with the temperature, time, 
anti its relation to the zero of the staff. The aueroids are to he comparmt with tht\ stt'el ],arnawter 
as ofte11 as practicable. 

Tlte telescope will he necessary to observe the movements and signals of the first engineer. It 
shonlll htn-e a graduated glas.s 8Cale in the focus, for obtaining distances; slwuld be snbstnntfall.Y 
made and portable; and should have g·ood definition, with adcquatt• pm,·er. One scale is gradmitt•d 
for the average height of a man, (<)feet G inches,) a:'l a base, up to 2,000 :rnrds; and also a rep1lar 
scale of about forty divisions, whose value must be determined before going into the field. I hani 
one in which ten didsions of the scale suhtc111l 10 font on the leYelingrml at 1,09± yartls, aml haYe 
had capital results at that distance. A table i:'l readily constructed from such figures, and entered 
with tlie argwnent of feet and decimals snutended on the rod by ten di\isions. 

The 50-foot brass-wired tape-line is to be used to measure and compare the soundiug-line, rrn1l 
the line for measuring the width of rivers, and running courses and distances. A.s far as practicable 
it will· be reserved as a standard and for special measures. 

A watch is necessary to note the time of all observations and operations, to he comparl'(l m; 
often as practicable with the pocket-chronometer of the first e11gineer. 

Ilawscdaid twine (about JOO feet) is required for measuring the width of streams and for sound
ing them; also for use as a heaving-line over boug·hs of trees that require ascending. 

Each euginl'cr should have two section-books ruled in squares of about t inch; in these should 
be drawn the general course and features of the river, the he.ight, slope, and formation of the 
banks; the entrances of other streams; the observations upon mountains, and all topographical 
details; the ·Widths and cross-sections of streams, &c. One page may be reseryed for obsen'ations; 
the other for plan, &c. Each side of the squares may represent 200 feet, and with this considera
ble detail can he entered according to scale. The squares assist in laying off the m1gles obserrnd. 
Full notes should be recorded on the spot, so that the memory may not be taxed to recollect facts 
about disputed points. 

For signals upon which bearings ouly are required, tack up a square of white signal-stuff with 
the angles of the square up, so as t-0 present a, "diamond" shape. For distance, use a piece 5 feet 
long and half the width of the cloth. Square flags of this white cloth may be used for flag-signals 
to communicate with the other hoats. J?or tlds i1urpose nsc the heliotrope alphabet of A1lpcndix 
B, merely adopting one wave from perpendicular hy the right to horizontal, as the dot; and one 
wave from perpendicular to left, as the dash. 
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APPESDIX A. 

INSTRC3IENTAL OUTFIT. 

CHIEF ENGINEER.-Six-inch vertical circle; pocket-chronometer; pocket-sextant; azimlfth
compass, metal circle; hand-level; aneroid, small size; tt1lescope for distances, &c., or opern-glass; 
10-foot steel measure for stanllard; pocket-dividers and scale; note-books, pencils, knife, twine, 
fish-hooks, matches, hatchet, telegraph-climber, sportsman's filter; rubber haversa<!k; a Davidson 
heliotrope, on Paca or Pirre, under charge of ofticer from vessel, with azimuth-compass and sex taut. 

FrusT ASSLS'l'ANT ENGlNEER.-Gradienter, with yernier-reacler; pticket-c11ronometer; pocket
sextant; a:r,imuth-compass; ha11d-level; Rteel barometer and one pounll of mercury; water-level, for 
reserYe; hox drawing-instruments; telescope for distances, clamp and screw; small box instru
mental tools; Davidson heliotrope; sounding-rod, tape line, uOO feet twine hawser-laid, and one 
pound lead; tin chart-case; sportsnain's filter; backed paper with protractor printed on tracing
muslin; books, pencils, knife, fish-hooks, matclles, hatchet, nails, tacks, signal-stutt; telegraph-
clhnber; rubber lJaYenmck. • 

S1wo:-1D AND TH!RD ASSJSTAN'l' ENGINEERS, EACII.-LeYeling and distant rod; watch; azi
muth-compass; aneroid-barometer; thermometers, wet and dry; hand-leYel; telescope for dis
tances, &c., clamp and screw; i:iO-foot tape line, GOO-foot hawser-laid line, and one i1otmd lead; spade; 
sportsman's filter; bookr>, pencils, knife, fish-hooks, matches, nails, tacks, and sig11al-stuff; rubber 
haversack. 

APPENDIX B. 

rsE OF THE HELIOTROPE FOR COJIIlfUNICA TING JlfESSAGES, ETC. 

Let, the two heliotropes show to each other; when each sees the other let them announce the 
fact by a rapid series of a dozen flashes by passing the hand before the ray and removing it quickly. 
The recognition being mutually e::;tablished, and it is desired by either party to communicate any 
message, sliow a dozen flashes in pairs, then keep the heliotrnpe on until the party is ready to 
commence. 

The simplest way of showing signal-flashes, when no mechanical contrivance is affixed to the 
heliotrope, will be to iuterpose the hand to cut oJI the ray, ancl to remove it for the flash or pro
lon.ged tlash. 

Use the following alphabet for the spelling, wherein the dots represent flashes, and the dm~hcs 
represent prolonged ffoshe.~. Let the flash be about l of a second duration, the interval the same, 
and the prolonged flash abont ~ of a second. Practice will determine these times: 

a j r ~· = - - - - 7 = 
b = k = s &: = 8 = 
{" = = t = 1 = 9 = - - - - -
<l = 1n = it = 2 = 0 = - - - -
e = - n v 3 = = - - - -

f = 0 = 11) = 4 ; = - - -
!I - J> = a: = - - - - 5 = - - - - - - -
II = q = y = - - - 6 = - - - . - ? = - - - -
i = 

APPENDIX O. 

FOR:M OF RECORD OF LEVELINGS, COURSES, .AND DISTANCES WITH WURDEMANN'S GRADIENTER. 

The following memoranda must be entered in the first page of the record: 
In instrument No. -the horizontal circle reaqs by vernier to 1', and the numbers increase wit!t 

the numbers on watch face. Va:lne of the distance-wires determined -- date -- place. From 
collimator-wire to either extreme ten feet is subtended at the distance of --yarda. 
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Fo1"111 of record of lei•tlings, courses, a11d distances idth Will'<lema11t1\ gradieuler. 

1 
Date. I BackHights. + Fore8ight~. 

;---i I ----- ----- - - - ----

1 e~ g I"' . . i:i ~""' "' "' , "'""ii '" z " 1 1 ~ = s ;.:i r.;: .:: ~ ;:: ;:::. ·= e ;; 3 ~ 
0 

it+-<~ ~~ E~ ro ~i:: iii u; ~=I rr, e:,..., ". + 
1

stat10n.I 0 ~ g'E b£"-= --gt: &~ ~r-g ~~ ;;..; I '2:~ Tr.= ;.; 

I 
;;·a ""·z ~§1~.s ~z 7t: ~;:; s~I ~B ~~ ~-§ 
~~ 5 1~~1'? 1"t:~ 1 :f 6 ~~j~ ]g -~"Ca 

1---,l!2____;__,_~--: :ar~ j :,e~. 
1 :eet 1-:eet. ~-u~. ! ;atd., , .. 3_ ______ -- _:_ 

I 1. .. '..... 37-25 287-33 I 70-0H Gk I 7. 2 2. 33 3. 56 6. 41' 576 101-1.5 13'3-40 - ... - - .. I. 21 I. 21 

J ! ::::: .. 11 .~:t~:::::~:t~.:: 'I ~:t:c:::. ~~~ 
1 

!:: ~:~; ~::! ::~ ! !~~ Etc ... Etc .... ~:!~-
1

'_
70

·"~:!~ ·-~--~:. 
5 . . . . . . . . . . . . . . . ... - - I .•... - . 54fl 6. 1 6. 07 9. 13 5. 7 j ::11;1 3. 06 . . . . . . 1. ~8 
6 - . . .. · 1 · - . - .. - . - . - ..• - 1. - - .. - • I 324 3 G 5. 89 3. 72 I 4. 2 l 378 2. 17 0. 5~ 

7 ....... I" .............. 11....... I 4~:; :;, :; 7. 97 4. 27 I ·I. " I 43;) 3. 7D 4. 2!l Ch:b. I 

Etc ... " . . .. . .. .. ... .. ..... Etc .. Etc . Etc .. Etc .. Etc . .1 Etc .. .. Etc... Ek_ 

I 3,3rn 3U 4J.02 40.73 3~:~ ·-·-· ---··--· 10.2G s.9i 

I
. I 40.TJ ........ ~:_3,;;4i; 5.97 , ...... 

,- 4.2H 1Check.! 7r).0 l =i,O:W Check. 4.~9 Chk. 
I ! -----------

.All notes and memoranda of other courses, \ertical angles, &c., will be entered on the page 
facing the level record, with proper references for identification of station, &c. 

The days upon which observations are made will be known by the letters of the alphabet in 
addition to their proper designation. For instance, the first, second, and third days of observation 
Will be known as a, b, c, (besides the regular day of the month,) and the stations OCCUpied OU tlwse 
days will be known on the map as 111, a2, &c., b1, b2, d:c., c1, c2, d;c . 

.APPENDIX D. 

ROD FOR LEVELING, DISTAJ.'!CE 7 A..'D STATION·J\IARK FOH COURSES. 

One rod to the second e11gineer and another to the third engineer. 
The rod is proposed to be 12 feet long, 5 inches wide, and 1 inch thick, hinged in the middl1' 

for ease of transportat.ion. Two hinges are fastened to the face at H. .A batten at the back, about 

H :Fact>. of rod . 

.E 
n A D c 

30 inches long, (C:q,) is screwed upon the staff to keep ~t open and firm when in use. Thi~ 
screw B is the only one through the batten never removed, for when the rod is folded for trawling
all the other screws are re!Iloved and the batten revolved on this screw so that the loug arm BD is 
turned toward E, when the end C will come opposite H. The batten is then screwed on for traYeling 
and the two faces of the staff screwed together, and in this condition it is slipped into a long sack 
When once on the exploration, it is not expected that the rod will be folded after once extended. 

The rod is painted black or dull red, with white (or tinted) divisions every alternate tenth of a 
foot, and white block figures. My experience is that the white spaces, by irrartiation, overpower 

the black spaces as it were, and at long distances in a bright day reduce the apparent size of t.lie 
black to one-fourth of the white spaces, and hence there is great difficulty in observing and unsat
isfactory results. I suggest and intend to try tlle use of a faint tint to the wltite, and a change 

35 
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in the body of the rod from black to dull red, especially as the latter will serve admirably to arrest 
the eye of the observer quickly when working through dark woods, &c. 

The first assistant engineer with the grauienter is to read the leveling-rod himself both for 
levels and distances, although it would add check to his work to have a temporary target, capable 
of moving along the edge of the rod, and being elevated or depressed according to siguals of the 
obserYcr, so that the feet and tenths may be checked and noted by the second and third engineers· 

vVith the vYiirdemann gradienter I have made good observations for distance at 1,100 yards in 
the cut of a railroad, with a boiling atmosphere ; but would not recommend ov<:'r 500 yards on the 
river, even if that can be often obtained. 

On the back of the rod painted black, (or dull red,) I had painted three white lozenge-shaped 
marks five feet apart, to be. used for distances with any gradienter furnished with micrometer carry
ing-distance wires, if the observer_prefer these marks to the le>el graduations; and also for the 
use of the back sight -when choosing his new position ahead of the foresight and seeing the back of 

t I 1 .... •• .. •• .. '"'I + 5 feet. 
I\ 5 feet. 

his rod. To keep the rod perpendicular, a slab about 10 inches long and 1 inch wide is cut through 
the rod at any convenient place, and a bullet hung in this by a piece of thread. 

APPENDIX E. 

Hourly rauge of thf baromete1', or correction.~ to barometric 1·eading8, (rednced to 32°,J for any lwur of the day, to reduce them to 
the minimum of the day, s11btraetire; computed from thirty-11i11e months' h-0urly obserratio11s, at Girard College, Philadelphia, 

by George Darid•._o_n_._ -·-·---····------------·----
i : I ! • S 

~loutlr. ?>ri•l ~ - ~ I· E ! Z Z : ~ t S : ~ : " 
'-----~ _njght. ~~ ~ _.;_~! .~ ! ~ _:'.__~_:_--=-.-~- ;:: 

Jnche,i;. In. ! In. In. ! In. ~ In. i Jn. In. i Jn. 

1

1 In. ~· In. i In . 
• r anuary ...... · o. o~m . o:rn : . 043 : . 043 ! • 038 i , 03G ! . 042 • o::.c : . OGG • 072 : • 07~ ' . 056 

:E\•hruary ..... ; . 0:37 . 03U ] . 032 : • 026 . 02() . 028 \ . 033 ! . 039 ' . O!J3 i • 0:;9 ! . O:Jtl . 056 ; 

:March ________ ' . 043 , . 037 . 03G . 024 
1 

• 02() . 031 I . 044 · . 052 . 058 i . 059 : . 055 : . 048 i 
a pr!! .. ___ .. __ : . 040 . o:JG . 030 ! • 029 : • 032 . 040 1 . 055 · . 066 . 070 : • 070 i • 066 ; . 057 

May ... _ •• __ • . 02rl • 02'.l . 018 . 020 i . 022 . 035 i . 048 I . 058 • 063 l . 062 . 059 . 052 

.Tune ... ______ . 033 ' . 026 · . 023 . 024 . , 0-2~ , 039 1 • 049 ' . 057 . 001 ! . 060 . 056 : . 052 

.TulY-----·-·- .047: .039' .034 ! .030 J .033 .0421.051 I .061 ! .062 i .060 .05!1 ! .05.1 

. 033 : . 028 . 023 . 020 I . 020 . 02s 1. 041 . o:;o ' . 053 I . 056 . 052 I . 049 

.mi.M .= .=!.~ 1 .m .w .~f-~I·~ -~I-• 

. 028 ; . 027 I • 022 I • 019 I . 024 I . 033 I . 042 . 053 . 062· f . 063 • 060 ' 051 

• 043 . 041 ' 041 i • 040 I • 040 i . 04p i . 049 ' . 058 . 067 I . 070 ; . 069 . 056 

Augu·st _ .... 

September. 
October ..••.. 
No-vemller. __ 

December..... .O:lo .037 
1 

.043: .044 ! .041 1.041 \ .049, .056 .065 i .070 i .074 
1 

.055 
----.------,--·------1--1----

Mean .. _ _ _ _ . 037 ; . IJJ:l i • 030 ; . 028 1· . 030 j1 • 036 1· . 045 
1 

• 035 
1
· • 061 I . 063 

1
: • 062 1 . 053 

~ i I I ' I I 1 

\ 

: 1 . I . 1

1 
. I . J . I . I . I . i-- . I a : a 

Month. : Noon. '. S i E S .I S S I S I S I S '. S I .. j • 
i :~:ii!~ 1 ~li:i;li:i.1~1p,.:p,.1~1!1 

1

--------' Inchu. 

1 

;,,, i ;:. i I:~ i :. Ii :. I: i :. I/ :. : I: I: :_ / 
.Tanunry._.__ 0.031: .006j-0001.004 i .006 .015 .o-i4 j .o38 .037 / .038 .037 .034 f 

j February . 041 : . 018 I . 003 i . 000 I -002 i -008 . 0161. 024 I -031 I -038 . 042 - 04(1 

l ]j:[arch • • • • . , 035 ; , 000 ! . 003 \ . 000 ! . 0021 . 013 . 0!15 • 040 

1

. 045 ! . 054

1

1 - 056 -061 

I April .. 043 ! .030 i .0171.007 i .000 
1 

.0041,010 .019 .038 I .043 .046 .051 

May . -· .... _ _ . 042 • 031 ; • 018 .. 007 I . 003 [' . 000 .. 005 ! . 015 . 028 I · 041 - 048 . 051 
.r nne. _ •. _ _ _ _ _ . 044 • 032 , . 0.00 j • 012 i . 005 

1 
• 000 : 008 j • 013 • 022 . 029 . 039 -039 

.Tuly.--··-·-- .045 .• 043 1 .021 
1

.010 [ .003 .ooo .ooa 1.oos .014 .018 .022 .025 

August. •• ·--- .041 I .oao ! .Ol6, .007 
1

1 •. 001 .ooo .. 004 .on .025 .032 .036 .o.'l6 
September .. -- .043 i .026 f .Oll .001 1.000 .002: .007 .012 ,025 .036 .04-0 .037 

October .•• ·-·- ,0351' .016 J .005 .001 .000 .OOll .OH .025 .033 .040 .043 .043 

I 
No..-ember . . . . , 033 . 013 I . 003 . oop . 0\)5 • 013 : 021 : 032 . 035 i . 036 . 038 • 035 

Dooewber __ .. i . 031 . 010 ! . 001 .. 000 • 002 . OO!l , OJ5 _ 022 • Oil6 . 027 • Oil9 • 030 

I Mean .. ___ . i-:ro91~1l-:-oloi--:@4-:-00i"\"'.'ii06: . 012
1
1 . 021 -:oil .036 -:o40-:-040 

_ I I , I i • I 
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A.PPE~DIX F. 

TO PACK AND UNPACK A:\"'D TO REFILL ~'TIE STEEL llARO}lE'l'ER AS :MADE lff wi;RDIDfANN. 

The wooden case of the barometer forrns also its tripod stand. "ffhen taking it out of its casf', 
lay it horizontal V1ith the letters UP uppermost; take off tlie ring: clamps, ""bt>n the two u1111er 
legs can be ope11ed, an1l the barometer found l,ying in the lower leg. TakP out tl1e barometer, set 
up the stand and pass the uppPr part of tlte lJarometer through the top of the stand from l1elo"·, 
and hang the gimbals of the barometer in the bearings in the top of the stand; the barometer will 
then hang perpendicularly. Turn the cock at the lower end of the barometer by moving the le,·er 
upward, when the mercury will rise in the glass cylinder. l\Iake the coutaet of the point of the 
piston-rod in the glass cylinder with the surface of the mercur~~, and read off the scale. 

When packiug for transportation, bring the barometer nearl.r horizontal until most of the 
mercury passes into the glass cylinder, leaving about-!: &f an inch in the glass; turn t!w cock hori
zontal and pack. It is safest to leaye this quantity of mercury ont, as othrnvise au increase of 
temperature might force the mercury through, to tht' damage of the air-tight fittings. The l>arom
eter should haYe ~t leather case and shouhler strap. 

The wrench and steel pin packed with the barometer are used in the operation of refilling the 
barometer. To do this close the cock, affix the wrench to tl1e upper part of the tube, abont 5 inches 
from the top, ''here two plaiu paralld surfaces are\rorked to recei,-e it. Pass tht: steel pin through 
the hole at the top, and unscrew tlw cap, being careful not to lose the hanl-8tee1 plain disk i11 t!Je 
top of it. Fill the empty space in the tube with mercury until it is sonH'what ab(l\e.the edgl' of 
the tube, being c~reful that no dirt is on the surface or the edge of the tnlw. Lay the hard-~teel 
disk on the top of the mercury column, put on the cap, aud screw dowu tightly. Theu opeu the 
cock and let out rr of an inch of mercm·~-, and relllove it carefoll,Y from the glaS$ cylinder. Bring 
the barometer horizontal, and incline it repeatedly that the yacunm may pass owr all the small air 
bubbles in thecnlmnn. Bring the barometer upright and go through the process of refilling; when 
the barometer ma.r be jndged completely fille'd, open thr cock, and the scale will giYe nearly t!Je 
correct barometrical readings. 

"\Vhen a little mercury is let out of the steel tube and the eoe,k closed, it is easy to detect the 
presence of air above the colnmn by the nmfiled sound emitted "\l'heu the mercury, 11,r a quick 
movement downward of the barometer, is made by its inertia to strike the top of the tube. ·when 
the Yacuum is perfect, the sound is sharp and clear as metal upon metal. 

To get the mercury out of the glass c,rlimler when necessary, uuclamp the slide earryiug the 
steel point and index-vernier, and carefully withdraw it; then rernoYe all the particles of mercury. 

APPENDIX G. 

1\IETHODS o:F ASCERTAINING '.l'IIE DISCII.ARGE OF WA.'.l'ER IN .L"\'Y STRE.Ui. 

Measure the width of the stream, and make sufficiently uumerous souudiugs across it fo gi>e 
its cross-section. If this cross-section is irregular, divide it into partial areas so small that the Yelo
eit;y t.l:ironghout eaeh ma,y be considered unvar,Ying. The velocity in all parts of the cros;;.section 
should be actually measured for close results, and a mean of the yeJocities taken for the rnean 
velocity of the stream. The discharge of the stream is equal to the sum of the partial areas of 
cross-section by their respectiYe velocities. 

'l'he best method of measuring the mean velocit,Y is by means of double floats; one for the 
surface, the lower one at a specified depth. Humphreys recommends kegs without top or bottom, 
with strips of lead to keep them upright, for loVler floats; size, 13 inches high, B inches diameter, 
and connected with the upper float by line t inch diameter. The upper float of pine board 5! b.r 5~ 
by ,Z, with flag attached to this float by a foot of wire. The lengtil of line connecting the two floats 
will, of course, be such as to permit the lower one to sink to a given depth, say rnid-depthi of the 
vertical plane in which the velocity is to be measured. A good substitute for the keg can doubt
less be readily improvized from a box, or an ordinary meat-can; in facti many goo<l substitutes and 
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methods will reailil,y suggest themselves for approximate results according to the ever-varying 
circumstances of the case. 

The time of the flag passing a measumcl distance is to be carefully noted, as well as the dis
tance of its course from the shore, &c. 

If the stream is small and considerable exactness is required, the boat should be secnred at 
varions equidistant stations, the banks being reckoned as two of them, and the actual mid-depth 
Yclocity (V2D) measured by the best available method. 

A close approximation to the lfo;clmrge can be then obtained by using the mean of all the 
different station mid-depth velocities. In this method there are two causes of error which nearly 
balance each other, namely, the inequality in area of the different divisions of the cross-section, 
and the difference between the mid-depth velocity V~D and the mean Yelocits Vm in any 
vertical plane. 

JSotation, Fonn1tlff', d';c. (Unit=one English foot.) 

l=length of a limited part of the river. 
h=h' +h" =the difference of level of the water-surface at the two extremities of the length Z. 
h'=that part of h consumed in overcoming the resistances of the channel, supposed to be 

straight, aud of nearly uniform cross--section. 
lz" =that part of h consumed in overcoming the resistances of bends and important irregu

.Iarities of cross-section. 

s=~f =the sine of the slope, or the faU of water-surface in one English foot, considering the 

channel straight_ and nearly uniform. 
Il=the fall of water-surface in one English mile. 
a =area of cross-section. 
Jl=length of wetted perimeter. 

r=; =mean radius, or hydraulic mean depth. 

I a d" • 
r = i+'v =mean ;ra ms pr11ne. 

Q=discharge in cubic feet per second. 

i·=g =mean vel~citv of the stream in feet r)er second. a . 

D =depth of the stream at any given point of the surface. 
~W =width of the surface of the river at any given locality where the cross-section and 

velocity are measured. 
Y!D=velocity in feet per second, at mid-depth, in any vertical plane parallel to the cur

rent. 
a= angle of incidence of the water in passing round a bend. It is always assumed about 

equal to 30°, and the effect of the bend estimated by determining the number of such 
deflections necessary to pass round it. We, however, give a simpler but empirical 
rule. 

b=coefficient of mean velocity. 
M=the excess of distance measured by the course of the river over the air-line between 

given points. This distance measured i1i miles is reckoned as that many feet. 
From the mid-depth velocities V!D in each plane we obtain the mean velocity, by the formula-

where-
V=l.075 v !D+.004 b-093 (V!D. b)1. 

b_ 1.7 
(D+l.5)l 

and 1.075 constant. 
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If we call a the area of cross-section, and a', &c., the partial di.-ision areas, we can find the dis
charge IJ~'-

Q=1: a=[ a' (V ~D)--f2 (b. 1·)•] 
where [ ] denotes the sum of similar quantities. 

If the fall of the water-surface is measured by the lezelings, and r' determined from actual meas
urement; or, if t' and r' are measured, Humphreys giYes the following formulm: 

and-

t'=([225 r'. sip-.o!J b)2 

((r~+.09 b)4)2 

8= -----
2~5 r' 

b=_J.7 __ 
(r' + 1.5)! . . . 

It"= 1'. t•an- a 
131 

sin2 a=~ :M 
From these the value of Q can be found for the purposes required in this exploration. 



 

LIST OF SKETCHES. 

No. 1. Progress sketch, Section I, upper part. 
2. Progress sketch, Section I, lower part. 
3. Fox Islands Thoroughfare, Maine. 
4. Casco Bay, Maine. 
5. vVickford Harbor, Rhode Island. 
6. Triangulation sketch, Nantucket arc of meridian and Long Island Sound. 
7. Triangulation sketch, Connecticut and Hudson Rivers. 
8. Progress sketch, Section III. 
9. Patapsco River, l\farsland. 

10. Potomac River, shee~ No. 1, Point Lookout to Pine,y Point. 
11. Potomac Rfrer, sheet No. 2, Piney Point to Lower Cedar Point. 
12. Potomac RiYer, sheet No. 3, Lower Cedar Point to Indian Head. 
13. Potomac RiYer, sh~et No. 4, Indian Head to Georgetown. 
14. Progress sketch, Section IV. 
15. Progress sketch, Section V. 
Hi . .Atlantic coast, sheet No. IV, Mosquito Inlet to Key West. 
17. Progress sketches, Sections VI, VII, and VIII. 
18. General chart from Pensacola to Southwest Pass of Mississippi. 
19. Coast chart No. 105, Galveston to Oyster Bay. 
20. Northwest coast, No. 1, Cape Flattery to Dixon Entrance. 
21. Northwest coast, No. 2, Dixon Entrance to Oape St. Elias. 
22. Northwest coast, No. 3, Icy Bay to Seven.Islands. 
23. Progress sketch, Section X, coast of California. 
24. Progress sketch, Section XI, coast of Oregon and Washington Territory. 

25. Entrance to Yaquina River, Oregon. 
2G. Columbia River Entrance. 

27. Port Madison, Washington Territory. 
28. General progress sketch. 

29. Diagram to illustrate .Ap11endix No. 6. 
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